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eopold also spoke in a melancholy way
if the penalty of an ecological education:

N_kOne of the penalties of an ecological
€ducation is that one lives alone in a
orld of wounds. Much of the damage
flicted on the land is quite invisible to
\he layman”

Many with such an education know
exactly how he felt.



HOUSTON, WE HAVE A PROBLEM.
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7o twenty studies say, < 8 billion people is the limit

ﬁ'nat s rth’s Carrying Capacity?

In a survey of 65 different estimates of the
Earth’s carrying capacity, the majority of
estimates put the Earth’s limit at or below
8 billion people,' a number that we will
exceed in about 15 years?

Hypothetical carrying capacity of *Spaceship Earth”
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We think environmental education is

), Important,

95% of Americans and 96% of
parents think environmental
education should be taught in
schools,




We think we know alotbut ...............

70% of Americans rate themselves
as fairly knowledgeable about
environmental iIssues,

but only ~10% receive a passing
grade on a multiple choice quiz of
basic knowledge.




What is Environmental Education (E

“teaches children and adults
how to learn about and
Investigate their environment
and to make intelligent,
Informed decisions about how
they can take care of It.”

(EETAP, 2010; NAAEE, 2013)

After 40 years of EE,
what do we know?

“anl

E)?




45 Million Americans think the Ocean Is a
Source of Freshwater

Coyle, 2005



120 Million Americans think Spray Cans
Still have Chlorofluorocarbons

= Sepltember &, 2000 « Total Czone Mopping Spectrometer (TOMS)

Ozone Hole

Dobson Units
C TS
100 200 300 400 500 Coyle, 2005



130 Million Americans think Hydropower
IS Our Top Energy Source

Coyle, 2005



In Math and Science, American Students are
Ranked Far Behind other Countries

Trends in International Mathematics and Science, 2003; National Center for Education Statistics, 2004 & 2007



How Widespread Is Belief In
Pseudoscience??

41% of the public believe astrology
IS scientific

>50% public believes in haunted
houses and ghosts, faith healing,
communication with the dead and
lucky numbers




Why Is It Important to have a population wise In
the ways of science?

Need more sophisticated workforce

Need more scientifically literate
consumers

equally as important, a scientifically
literate electorate who can help shape
public policy




Why Natural Resource/Env Literacy

"Over recent decades, the number of public policy
controversies that require some scientific or technical
knowledge for effective participation has been
Increasing,”

"Any number of issues, including the siting of nuclear
power plants, nuclear waste disposal facilities, and
the use of embryonic stem cells in biomedical
research point to the need for an informed citizenry Iin
the formulation of public policy."




SAVING OUR

CHILDREN
FROM
NATURE-
DEFICI'T
DISORDER




Richard Louv

Last Child in the Woods: Saving

Our Children from Nature Deficit
i)isorder

Awareness
roblem EXxists
-Associated Health Issues
-Obesity
-496 of children were
obese In 1960

-20% were obese In 2004
-Attention Deficit
Disorder
-Stress, Depression

™,

Ricnard
Louy




ature Deficit Disorder

“Describes an environmental
dissatisfaction or dejection flowing
é_from children's fixation on artificial
L entertainments rather than the
1atural wonders.”

/Miss the restorative effects that
come with the nimbler bodies,
roader minds and sharper senses
hat are developed during random
running-around at the relative edges
of civilization.”



http://www.nytimes.com/2005/04/28/garden/28kids.html?ex=1272340800&en=f0988c8058f2763d&ei=5090&partner=rssuserland&emc=rss

Texas Situation

* 95% Privately Owned |
» 85% Urban

* Pop. Expected to double
in 50 years




Structural & Functional
Properties of

Environmental Education

and Literacy in Texas:

A MULTI-SCALED APPROACH TO IDENTIFYING PATTERNS
AMONG ORGANIZATIONS AND EFFECTS OF NATURE EXPERIENCES
ON LITERACY LEVELS OF UNDERGRADUATES

Gy fm

DISSERTATION DEFENSE | APRIL 5, 2013 | 10am, ESB 120




Organization Demographics

u Private 25
u State 21
w University 10
Fa;g?::h « Municipal 9
g Prairies 11 “Federal 9 2%
Big Bend LRkeS Ly jCR)It\rger Authority 6
Country Hill Country 99 er 2
8 12 15;‘"

U:!

South Texas G&b
Plains

4

Lentified 237 currently operating EE organizations in Texas — low estimate

82 responded to survey, 35% response rate



2009 Median Visitation Rate
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Authority

Organization Type

Median visitation rate = 6,000/year (n=78)

EE Organizations and Programs are only reaching 6% of Texans
and 13% of K-12 Texas Students



il ** = n<.001

**

Private Federal State Municipal University River
Authority

Organization Type

Median budget= $7,500/year (n=61)

$1.25/person is spent annually by EE organizations



l Nature Experiences in EE -
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Median acreage= 300 (n=64)

Public Lands in Texas

(Texas Environmental Profiles 2001)




Nature Experiences in EE - Curricula

Median Number of Outdoor Programs

Total # Education Programs Outdoor programs account for
2% of all educational programs

Private Federal State Municipal  University River
Authority

Organization Type

Percentage of Organizations that use the following Blotic Features:

Plants — 35% Mammals — 26%
Amphibians & Reptiles — 31% Invertebrates — 26%
Birds — 26% Fish — 9%



A Conclusion — Texas EE Database

o7 /2% of educational programs occur outdoors

\ 4 Even though Texas is 94% privately owned,

W organizations are still getting kids outside
\?‘e
t

| rograms are using many different biotic features to
ch people about the environment

\
\

ignificance
atabases provide an efficient tool to evaluate the

Irst comprehensive state-wide survey of EE
organizations



Role of Nature Experiences In
Environmental Literacy of College
Majors: A Case Study of Texas Tech
University Undergraduate Students



Calculating Environmental

Iter [/ * All items are represented on a scale of
Factual 0-5 with 2.5 as a midpoint
Knowledg
e  All components are given a percentage
score — passing > 60% (3.0)

Familiar
Knowledg
e

D

Cognition Attitude Behavior

Environmenta
Grob, 1995; Kibert, 2000; Meinhold & l theraCy
Malkus, 2005; McBeth et al., 2005;
Erdogan, 2009; McBeth et al., 2011)




cSCadlCll YUcCsSUOls — EL Ol
TU Undergrads

2Q1: Are TTU undergraduates
environmentally literate?

1. Natural science majors are more

environmentally literate than other majors. (smith-
$ebasto, 1995; Tikka et al., 2000; Thapa, 2001; Sherburn & Devlin, 2004)



cSCadlCll YUcCsSUOls — EL Ol
TU Undergrads

| RQ2: What role does nature experience
$ay In environmentally literate students?

\Hl Students who frequently participated in
nature activities during their youth will have

igher EL scores that those who did not. (ranner,
1980; Chawla, 1999; Wells & Lecki, 2006)

2. Students who frequently participate in a
ature learning experience as a part of their
college course curricula will have higher EL
scores than those who do not.



L Component & Composite Scores
of Majors

= Biology

| I 1 32

= Biology -
PreHealth

_

47

® Natural
Resource
Manageme
nt

16

“ Natural
History and
Humanities

6

5

Familiar Factual Attitude Behavior = Composite EL
Knowledge Knowledge
EL Components




gOverall Summary

K-12 environmental education is highly
variable in Texas, and few.peaople are reaping
~ the benefits of environmental education
programs:

J
TTU undergraduates are NOT
environmentally literate

Nature experiences \ncreasg environmental
literacy levels of TTU u der(aduates

(



Science, policy, and solutions

[ \ ‘Aca:dem:ic di:sr.ipi:ines‘ [ I

Matural

Sciences

Votes, lobbying,
campaign money

Public

Understandiry -'.
. environmental
issues

Information

and guidance :
gui Laws, regulations,

market-based incentives

" Government|

* Private sector/

Services

Opinion
and
behavior

Consumer choices
and personal
actions

business

Lobbying,
campaign maoney

.® | Technology .-j
\\- g ,.-"':

Services, laws,
regulations, and
market-hased
incentives

Improvements in
efficiency and novel
business strategies

Solutions
to
environmental
problems

Science informs
policy directly.

Science also informs
the public and the
private sector, which
Influence policy.

Policy is one path to
solving
environmental
problems.

Figure 3.1
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Conclusions: Challenges

gnorance and Willful Ignorance

/ nvironmental justice remains a challenge.



Overview: Riparian Restoration in
Growing Municipalities

Tom Arsuffi
TTU Llano River Field Station
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Reducing and
Praventing Pollution

Map updated March 2012

This map was generated by e NFS Team of fe Tess

Commissian on Envipnmental Quaity. This map was not generated

by & licansed surveyor, and is intended for fustrative purposes
only No clams are made 1o the accuracy of completeness of the
data or 10 it suiabilfty for 3 particular use. For more mformation
concerning Ihis map, contac the NFS Teamn




Basic steps to a restoration project —

most of these steps require an interdisciplinary
approach

‘ "% Problem identification — what is wrong? Is it actually a

"\ problem?
\gocietal context —stakeholders interests, funding

ources, regulations, cultural issues, etc.
Define achievable goals - be specific

ssess site at watershed-level (best to act at watershed

level if possible, or at least understand constraints on
ystem), and at the reach-level, including longitudinal
nd lateral connectivity

dentify alternatives, evaluate, and choose design
Implementation — including construction monitoring
Monitoring and assessment; Adaptive management



AI\/Iajor Points in Ten Minutes:
%}Natershed-scale assessment and a reach-scale
/" analysis of a potential site: makes you think about a

”ﬂ%r over multiple temporal and spatial scales.

. Back of monitoring and evaluation

3.\Most projects designed using empirical approaches
orn 1950s, need to update

t it 's not just hydraulics/sediment — big picture!)
cognize changed conditions of rivers

ontinuum: wilderness ---- fully urban

plications for goals, assessing success




en the magnitude of the investment to date
¢ Surprisingly little objective post-project appraisal

Very few studies assessing restoration success.

N Ohly studies with large ‘n’ are surveys of
abitat enhancement projects in western N. America

— these suggest approx 50% success rate
wer success rate for older projects

Thys, no reason to assume that our projects succeed



A\/hy so little objective monitoring/evaluation?

¥ Most agencies prefer implementation
(many funding sources only to implement)

QO payoff in going back, esp if you find “failure”
4

A question of culture;

ngineering project vs scientific experimental

“Failure” stigma vs “Learning Success” concept

titutional difficulties
e.g., restoration projects done for mitigation
(fallure not ok!)



“Houston, We Have a Solution”




To impact the way Texas
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New Texas Initiative

Natura] Resource/

s Environmental
- Literacy Plan

Vision

resources, know the principles of
natural resources stewardship and

To provide a framework for ongoing
statewide efforts that foster natural
resource/environmental literacy as a
cornerstone of education, recreation
and life-long learning.
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1 Watershe
ewcmf

The Texas Watershed Steward program is a
free, one-day educational workshop designed to
help watershed residents improve and protect
their water resources by getting involved in local
watershed protection and management activities.

August 30, 2012:
8:00am-4 pm
Llano River Field Station

Texas Tech Center at Junction

254 Red Raider Lane
Junction, TX 76849

The workshop will provide an overview of water
quality and watershed management in Texas.
It will primarily focus on water quality issues
in the Llano River as well as efforts by the
South Llano Watershed Alliance, Texas Water
Resources Institute, Texas Tech University,
Texas Parks and Wildlife Department, Texas
State Soil and Water Conservation Board,
and area residents to help improve water
resources and the health of the surrounding
watersheds in the area. For information visit:

http://southllano.org/

Pre-register for the workshop by going to:
http:/tws.tamu.edu/workshops/online-registration
or call 979.862.8070

Texas AGM Syster

/\ T 4 W

— exas Water

AgriLIFE EXTENSION Resources Institute
cB el coery drop conng

South Liano E TEXAS TECH
Watershed Alliames | UNIVERSITY
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