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From headwaters to the ocean, H20
has developed methods and technology

enhancements to help today’s students Ot L o
become tomorrow’s engaged citizens who
understand and advocate the environmental,

economic and societal values of water.
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* Virtual Water Experience
e Tech Equipped Bay and Estuary Experlence
* Watershed Technology Safari
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Web- Based Interactlve 1.earn|n“g

ESTUARIES IN THE BALANCE:
THE TEXAS COASTAL BEND

* Interactive multimedia focused
on estuary ecosystems

 Games, videos, dynamic
visualizations.
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* Multi-media, multi-screen array
* Linked 22-screen array
* Outdoor Wi-Fi network =
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* Interactive touch table

I
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* Interactive kiosks

!

* Low-cost design

* Low-tech programming
« DEMO OUTDOOR CTRS
 EASILY EXPORTED

* RESEARCH PLATFORM
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* iPad — iPhone for outdoor
aquatic science instruction

— Species ID Key

— GPS Photo Scavenger Hunt

— Journaling

— Social-Network Ready

— Games

— Teacher-Friendly,

— QR Code Scanner

— Documents,

— Videos

— Photos

— Links ‘
Adaptable for outdoor learning ctrs L5
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Multi-Media “Command Center”

* View and participate in real-time expeditions at sea and on land
 Communicate directly with explorers
* Scientists participate in scientific explorations remotely

B¢ HeadwaterstoOcean



Texas State scientists explore shipwrecks

Texas State University scientists are part of a Tt
command center watching ij_e underwatef'cameras =
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SAN MARCOS, Texas (KXAN) — Scientists from Texas State University are part of a command center watching
live underwater cameras exploring four shipwrecks sunken in the Gulf of Mexico
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* Cool apps, games,
interactives and even
bigger ideas..........all
with no context for use
by teachers.

eLoser! Loser!

Headwaters to Ocean
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Water Curricula

Texas Aquatic Science

* Texas’ first comprehensive curricula in
Aquatic Science for middle and high
schools students

* Meeting all state standards for
education

TEXAS

*#1 Internet ranked curriculum for PARKS &
aquatic science
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is similar for other species where largemouth bass and giz
y :

such as the flathead cacfish. Different species may have sim

This stor
d live,

sha overlapping habitacs, but no two species can occupy exactly the
yen 4

g e same community for long without competition adversely

lhrc piche in th e,
:;':‘ringonc or the other (fig. 5.1)

Figure 5.1. Flathead catfish

shad because they do not

Gizzard shad eat plankton
and spawn over grave|
and grass. They broadcast
their eggs, which sink and
adhere to

‘compete for the same niche.

for a shore period of time when bass arevery young. The,
resources for both species to survive over u'n(n.c bc(:h -“IK .
occupy different niches in che Same environmen, h;' c.:u[n)t 11”
h bass and 8izzard shad a5 have ’\cr\ df;;.“

substrate. When they are
small, flathead catfish eat
Invertebrates, such as

worms, insects, and crayfish,

But once the flatheads grow
Jarge enough, they begin
toprey on live fish, They
SP2Wn in sheltered areas
on the lake bottom, such as
cavities in ogs, undercut
banks, and rocks, Flathead
catfish males guard the
€995, Once hatched, the
fry remain on the pest for
3bout a week, stil| Quarded
by the male, llustrations
courtesy of Missoyr;
of Conservation
and Texas Parys and Wildlife
' modified
Rudolph Rosen, v
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Ways to breed, Largemouth bass SPaWning begins i o ., -
femperatures reach abour 60 °F (15°C). Depending o, loc n!“
can be as early as February or as Jate 45 May. K\IAIS bass Inlm; |
abour twice as far across as the bagss js long, Nests are usu xH-h
WO to eight fece decp, Onee 4 female largemoch, bass Lx\'»‘l( \“
(berween 2,000 and 43,000 €ggs!), she is chased away h\j the v‘
guards che eggs, The young hatch in abouc s ¢ 19 iy The
fish, or fry, remain in 48roup or “school” near the nese and u;
watch for severa] days after hnrching before Swimming off op, ¢
Gizzard shad also SPawn in shallow wager iy spring when
ture reaches abour 60 °f (15 °C), bue thac is where the simil,
m.ds. To reproduce, 81zzard shad males and females school rogc
mile and eggs simuhancously near the surface, where the ¢ N
Once E:ru'h'zcd. the cggs become sticky. The eggs are c.xrrlx'):!
:::lts.l:nfi they adhere ¢o underwarer objects as they slowly si
i - A single female cap release as many as 400,000 eggs. Th
about foyr days, lmmcdiatcly after hacching, the fry fon: scho

aWay. Gizza
L. rd shad do not make nests or have any pnrcnml mvol

€ young giy. .
Young gizzard shad hatch and mature, they become food fi

largemoy
1y . r -
8 hibass once they switch from 3 plankron to a fish dict

B P€) Headwatersto Ocean

nd swin
ment. As

he young

mpetition and Survival
v anisms have the capacity to produce populations of an unlimited
Living OT8

£ chey have unlimited food and other necessary resources, bur this is a
jze if the! 5 e
e er exists for very long. When there is not enough of some

’im"ion rh:::,d, individuals must compete for whatever becomes scarce
‘hin,s i go[hing necessary for survival or desirable to the individuals of any
Ificis 50’"1: some or perhaps all individuals can be adversely affected.
oncl::::::iual bluegills in a pond compete with one another for food. Popu-
Jations ofspccits within a cummum‘ry may compete against one another as
well. Bluegills in a pond compete \Ynh green sunfish, since both species are
similar and feed on the same prey. This spells trouble for both species when

nvironment's

food is scarce. .
The amount, extent, or quality of biotic (living) and abioric (nonliving

resources needed by a specics in any one place determines the
carrying capacity. Carrying capacity is the maximum number of individuals
in apar(iculnr population that an environment can support. When there are
more resources than a particular population can use, the population is below
carrying capacity for that particular environment, When this happens, indi
viduals can continue to grow and reproduce.

When there are more individuals in a population than the environment
can support, the population is above carrying capacity. Populations usually
do not stay above carrying capacity for long. Once a population exceeds the
habitar's carrying capacity, individuals may starve, get sick, or be forced to
move to a place that can support them. Some examples of resource limits in
aquatic habitats are the availability of food and cover (fig.5.2).

Figure 5.2. When a
population exceeds the
carrying capacity of
environment, starvation
and disease may result

lllustration courtesy of
Missouri Department of
Conservation

FROM SUN TO SUNFISH
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1 m‘em.‘dmﬁbuuon, and quality of water. \
collect water data, such as river flow rate, tidal \
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Blackland Prairies
@ Coastal Sand Plains
) Edwards Plateau s
8 Gulf Coust Praiies & M Ip us learn about the oceans, surface water on
@8 High Plains 2 r aquifers. Hydrologists write reports, prepare |
0 Liano Uplift [ Sns of study results; and perform data analy- \
= Oak Woods & Priries . ments or scientiic journals and can be \
@8 Rolling Plains - or investigations, Hydrologists have atleast |
@8 South Texas Brush Country
@ Trans Pecos S P N & o e 71 coa

watersheds. Each region has different

nities for people (fig 3.6). Every
atershed. The goal of the Cle
shable.” Natural res encies

Figure 3.5. Texas natural quan:i(y in the
regions and river basins. wildlife and opportu
Map courtesy of Texas Parks ) % &
and Wildlife Department land is a reflection of its W

tha is “drinkable, swim mable and fi
nd individuals work together for
\\hlp o surrout

munities, @ g«)od water ¢

Knowing our W
help us conserve our

acershed and its relatior

aquatic resources.
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ECTION BETWEEN SEAWEED
jgijoIg: AND BEACH TRASH IN TEXAS

hgoers in Texas often remember €ncounters wich
Beachgocrs
e be: Believe it or not, all three 41 fre
1d on the beach. :
and erash four
s of Gulf Coast beaches for the same reason
ture i
rrents and winds that push them onto Texas be
cul

swirl abour in the giant basin that is the Gulf Axrlmmnnw Wwhen yo, st
ulfmoves in 3 gofs d

All are carrey

aches. Magsjy..

uid contents in a big bowl, the water in the ¢
salong wich i whateye, A,

tion. This water movement, or current, carrie

ater. Currents in the Gulf moye toward Texas from by},

in the w
nd south. The currents combine with winds char blow
a 2

helps push animal passengers as well as any Iimxung trash or geqy, ced
e a

fOWard Ty, I

our beaches,

At times Texas beaches m
brown seaweed, Although it
ally helps build up the beach by acting to hold sand in place Jellyfis}

another passenger in the cur, i
While some species of jellyfish cap, BIVe swWimmer. :

4y contain a large amoyp, of sargassy

nay look and smcll_\ud\_\, this se Weed

rents’ continuous Journey becqyys, the
frec-floating animals,
trash gives everyone an unpleasane €Xperience

unpleasane sting,
are a nacural pare of the Gulf ecosy stem, by

Jellyfish and scaweed
trash is not. Where does trash come from> I comes from all gy, the Gy

l
from other states, from Mexico, from storm sewers thar €mpey inco ¢,
Gulf, and from the rivers dmming into the Gulf; sycpy as the Mississip,
River. It comes from ships
It floars northward to Texas from Mexico and southward from [ o
ana. The amount of trashy that washes o shore is €A10rmMous. Sometimes s¢
turtles and ocher species that ear jellyfish mistake clear plastic bags or o he
tash in the warer for food and eac the trash. This can €ause injury or e,
because the plastic clogs up the animals’ stomachs and e stines,

Every year more than 1,000 People voluneer 1o Pick up over 150 tons of
trash on Padre [sland. Volunteers also clean up ocher beaches. Wi, n yo
80 to the beach, remember to pick UP your own trash, v, may also wan,
10 join others a¢ your favorite beach on volunteer cleanup days or juse do it

and oil and 83s placforms £y, out in Gy|f

Yyourself,

dwaters to Ocean
BF1P€) Headwatersto Ocean




Texas Aquatic Science:

Texas Aquatlc Science

Onlme-=-

*texasaquaticscience.org

00

* Chapters

* Videos

* Career Promotions
* Science stories

* How to help

eadwaters to Ocean



Texas Aquatic Science on the Web

Q I Search
4 000,000,000, ons have been
download meze your browser

3+ K O & O % @%

-------
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Texas Aquatic Science

Spanish — Glossary & Chapt. Videos

* texasaquaticscience.org/aquatic-science-english-spanish-glossan C ﬁ E e ‘ ﬁ Q 4 ﬁ: el

Texas Aquatic Science

A guide for students from molecules to ecosystems, and headwaters to ocean

Chapters ~ Glossary English-Spanish Glossary

English-Spanish Glossary

Terms used in Texas Aquatic Science.

Click on the first letter for the glossary term in English and scroll down to find the term defined in
English and Spanish.

| A
| |
1

Abiotic—nonliving; not derived from living organisms; Abiético — que no esta vivo, no se deriva de un organismo vivo,

| inorganic. inorganico.

|

; Acid rain—rain or other precipitation containing a high Lluvia acida — lluvia u otra precipitacion que contiene elevadas
amount of acidity. concentraciones de 4cidos.

X ’ Pie-acre— una unidad de volumen que se usa para describir
Acre-feet—a unit volume used to describe large water

; - grandes recursos de agua, un pie-acre es igual al volumen de
resources; an acre-foot is equal to the volume of water it would

agua que tomaria cubrir un acre con una profundidad de un pie

take t to a depth of foot.
ake to cover an acre to a depth of one foo e
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Texas Aquatic

SCience_ | TEXAS AQUATIC SCIENCE

— From Molecules to Ecosystems,
and Headwaters to Ocean

Teacher Guide

» Science investigations, games, E o e
cooperative learning activities,
Internet projects, readings,
videos, science journals, field
based student research projects,

tests and assessments.

A joint project

Texas Parks and Wildlife Department =
The Meadows Center for Water and the Environment, Texas State University
Harte Research Tnstitute for Gulf of Mexico Studies, Texas A&M University - Corpus Christi

B P€) Headwatersto Ocean
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Using Mobile Technology for Classroom and
Outdoor Education

Workshor

WL Wi
[ BT

When: July 19, 9am-4pm
Cost: $25.00 (includes tunch)
Registration Deadline: July 13

Location: Welder wildlife Foundation, Sinton, TX

& For directions visit
S httg://welderwildlife. org/ content/visitors/directions/
" Contact: Liz Bates 361-364-2643

how to use Toos Aqute. | Y o
how to use Texas Aquatic

Science: K| Description

Educators wil learn ways to utilize mobile technology The workshop is designed for educators that
. (smart phones and padsj in the classroom and ave a basic understanding of computers, This
Tea C h e rs G u ld e outdoors. Topics covered include: includes knowing how to use basic word -
— processing, Spreadsheets, and moving files from =
®* Howto add your own educational content for one place to another, Knowing how to use photo
e student use to Smartphones and mobile pads. editing software, presentation programs, and
— Exe rcises W * QR (quick response; Codes: what are they and make acrobat files (pdf) will pe useful, but not
. A how to use them in education. hecessary. The workshop is not designed for
. bl Ie & educators with a ‘more advanced knowledge of
Integ ratl ng new mo "l e TheURL [universal resource locator): what are computers, websites, smartphones and pads,

they and how to use them.
tec h N o I ogy i ntO O Utd oo r 'J *  Websites and internet web hosts demystified

Transferring files to web hosts; FTP agents (file

and classroom education It ek

. Downloading content from web hosts: a new and

Instructor: Rudy Rosen, Ph.D,

Rudy is Currently managing H20, an experienced-
easy way to use the internet for education. based, technology~enhanced project to improve
% ira 3 Z education of youth about water { Www.water.
*  What if | have weak Wi-Fi or no internet ser\.nce texas. org | jointly supported by Texas State
at all? Can | stiy use my smartphone or mobile University and Texas Ag M University - Corpus
pad? Christi, He is a research Professor at the River
¢ There's an “app” for that. Systems Institute and Department of Biology,

® Let’s build a website,

Headwaters



Texas Aquatic Science

Online Course lessons

YOII TUI]B Search Q Uploz

Oceans: Guif of Mexico - Lesson 12 (Closed Captione

Gulf of Mexico Summary

Oceans: Gulf of M¢ Gulf of Mexico Life - L12.4
CCE

Aquatic Science ) Aquatic Science with Dr Rudy Rosen - Closi

3 25 views
D Subscribe "

L= an B A A~

= Addto @ Share  eee More e »

Gulf of Mexico - L12.2 CCE
Aguatic Science with Dr Rudy Rosen - Clost

198 views

Published on Apr 18,2015
Oceans: Gulf of Mexico Summary Overview, from Aquatic Science STEM curriculum Lesson 12 (Oceans: The Gulf of Mexico) closed captioned
in English that includes topics: Which states share Gulf waters? Which other countries share the Gulf? What are some of the industries in the

[iH' Headwaters to ‘O‘cean




File Edit View History Bookmarks Tools Help

@ Mozilla Firefox Start Page % | [ Aquatic and Water Science...

> watervideos.org o a 9

Aquatic cience Yidecs

@ Texas A...




Texas Aquatic Science Online

 Edit Viev ry  Bookma ls Help =R
G iTunes texas Aquatic Scien... % | [ ] Texss Aquatic Science - Fre.. X /’[} Texas Aquatic Science by R... % | ['] Texas Aquatic Science byR.. % | +

4
we 9 Ah O 4 F-O

itunes.apple.ccom/us

iTU n e S PreVieW Overview Music Video Charts

View More by This Author

Texas Aquatic Science
Rudolph A. Rosen

This book Is avallable for download with IBooks on your Mac or 10S device, and with ITunes on your computer. Books can be
read with iBooks on your Mac or iOS device.

m

Description

This classroom resour rovides clear, concise scientific information in an understandable and enjoyable way about
water and aquatic life. Spanning ycle from rain to w ds, aquifers to springs, river

estuaries, ample illustrations promote unde anding of important concepts and clarify major ideas

cience is covered comprehensively, with relevant princ v, physics, geology, geography

k tells

Empha inability and conservation, the

e and presents job and volunteer opportunities in the

2 multi-facetad education project for middle and high school

vel for non-science majors, in the home-school environment, and by

More

View

$2499

Available on iPhone, iPad, iPod
touch, and Mac.

Category: Life Sciences

d- Dec 10, 2014

Seller: Texas A&M University
(books)
Print Length: 233 Pages

anguag

English

Requirements: T

book, you must h

device with 1Books 1.3.1 or later

or later, or a Mac

0 or later and

> X 10.9 or later

Customer Ratings

o A0 R s lF A = oH
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videoclass.com

> VideoClass

# Sschool S University Q, Search
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7 Shopping cart

Logout

e 9 3

Need Help?
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Natural Sciences > Aquatic Science

o

Aquatic Science

Lakes and Ponds Intro - Aquatic
Science with Dr. Rudy Rosen 9.2

Food Chain - Aquatic Science with
Dr. Rudy Rosen 5.7

Survival - Aquatic Science with Dr.
Rudy Rosen 5.9

Water for Life Overview - Aquatic
Science with Dr. Rudy Rosen 1.1

Weather - Aquatic Science with Dr.
Rudy Rosen 2.4

Water Erosion - Aquatic Science with
Dr. Rudy Rosen 3.6

Invertebrates - Aquatic Science with
Dr. Rudy Rosen 4.10

Freshwater Inflow - Aquatic Science
with Dr. Rudy Rosen 11.4

Bays and Estuaries Overview -
Aquatic Science with Dr. Rudy Rosen

Lake Ecosystems - Aquatic Science
with Dr. Rudy Rosen 9.6

Water Use - Aquatic Science with Dr.
Rudy Rosen 1.5

Aquatic Science

Microbes 3

Classdication 2

Microbiology 4  LeeuWenhoek 2
Teachers
# Rudolph Rosen
¢ § Professor

Austin, Texas, United States of A
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Hello, my name is Dr.

Rudy Rosen and | am your ...

Headwaters to Ocean




. Texas Aquatic Science

A uide for studests fom molecsles 1o econystems, snd bescesters &5 comn

oo Cragters U Geoasary

You Can Make a Difference

-
-

-r e e
3 - - —~

Do you believe that everyone deserves a sustainable and adeguate supply of dean, safe water for cur homes,
farms, and Industries? Do you believe fish, wildiife, and all other aquatic life need an adeguate supply of clean
water, too?

1f 50, you can help engure this happens In Texas. Here are ways you <an help make a difference, a5 2 student
and 35 an adult, You may be able to think of other ways to help where you ive.
« Leam where your drinking water comes from and tell others.
« Become a wolunteer water quality moniior through the Texas Stream Team or, have your entire class
monitor water guality {see sidedar on Stream Team)

* Lo about water CONSErvation Measures you can take and ways you can reduce polkition where you five.

+ Help rescue stranded marine mammals, for example, volunteer through the Texas Marine Mammal
Stranding Network.
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Texas Aquat:cSc:ence ——
Certlf!gd Field Sites.

* Connect aquatic science in
the classroom with educators
and outdoors learning

* 65 sites (so far)

B P€) Headwatersto Ocean
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* 2015-16 School Year
* 160 Teachers Trained for Pilot
* 4,500 Students in Pilot Study
* 39 Schools
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* Teachers heavily rely on
materials for instruction...

— strong preference for using
combination of printed and
online

— high percentage indicated
effective curriculum

— effective in enhancing
student learning about

water

B¢ HeadwaterstoOcean




e Statistics show patterns of
website use:

—heavy use when class is in
session

* About 220,000 unique
individuals visited the
website in the 2015-16
school year, the first full
year of classroom use.

—
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~ Teacher St

~ Water Educa

 Students’ understanding of water
increased

» Teachers’ understanding of teaching
about water and awareness about
water increased

4 out of 5 teachers say they will seek
opportunities to engage students in
issues related to water and the
environment using technology after

o experiencing the headwaters learning

ST Tl g center

v
B¢ HeadwaterstoOcean
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Conclusions

—Experiential water
education can be
enhanced by:

* interactive technology
e direct contact with water

* linking a water experience in
one location to other water
locations

B¢ HeadwaterstoOcean
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1. “Apps” and games alone
may not be effective

2. Teachers need context
to teach

3. Experiential education
works for water

4. It's no simple matter

1. Time
2. Money
Diverse APPLIED Skills

[iu' Headwaters to Ocean




* Meadows Center for Water and the e Research Coordination Network on

Environment Climate, Energy, Environment, and
*Harte Research Institute for Gulf of Engagement in Semiarid Regions
Mexico Studies *Gilbert M. Grosvenor Center for
- Institute for Water Resources Science ~ Geographic Education
and Technology *Hamline Univ. Ctr. for Global
« Ewing Halsell Foundation Environmental Education

«Texas Parks and Wildlife Department ~ *Texas State Aquarium
* USFWS - Sport Fish Restoration Program ° Texas Pioneer Foundation

« National Science Foundation *International Crane Foundation
* Texas State High Performance *Gary Jobs Corps

Computing Team * Welder Wildlife Foundation
*The Meadows Foundation *Texas Stream Team

F2€) Headwaters to Ocean |
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