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§1. BACKGROUND
|!. DIG (Diversity and Innovation for Geosciences)

Texas Instructional Blueprints Project
The NSF-funded Diversity and Innovation in Geosci-

ence (DIG) Texas Blueprints project created
theme-based Blueprints composed of topical units
built around a storyline for teaching a yearlong high
school Earth Science course. Each three-week unit
meets the Texas Essential Knowledge and Skills
(TEKS) for Earth and Space Science, addresses the
Earth Science Literacy Principles, and is congruent
with the Next Generation Science Standards

(NGSS).

2. THE “VISION”
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Blucprints Blueprint: Songs of a Distant Earth
About this Project
Y ® Y How t " Earth is a beautiful world. The intricacies of our planet are the stuff of adventure and inspiration. Units in this blueprint explore earth
BIOW o '“'l_se e science themes from large to small scales and evaluate the dynamic nature of earth processes through a systems view. For example,
- ueprints solar flares are large scale elements in earth systems and microbes are some of the tiniest, yet both may have a huge effect on global
Blueprints climate conditions.
° ° Partners At the same time, we live in a global context with shared implications. The decisions that a community makes locally may have impacts
Teaching on the other side of the planet. Or a natural event can unite citizens arcund the globe. In communities around the world, citizens are
‘ : OV e ' ' n e | e ' e n Resources for being asked to respond and provide input to planning processes for problems that are explained and understood through earth systems
Educators | analyses.
Workspace pages timately, distance is a matter of perception. What appears isolated and unrelated to our daily life may, in fact, contribute directly to
I
o ® ity of life and conditions on Earth today, centuries into the future, or even millennia in the past
OopICS IN a year-ion
77 to study Jupiter and Saturn. The mission has since been extended to explore the cutermost limit's of the sun's influence and
beyond. Voyager 2, which also flew by Uranus and Neptune, is on its way to interstellar space. The Voyager phonegraph records contain
() sounds and images chosen to portray life on Earth, including a varied musical selection
a ' S C ' e n C e C o u ' S e "This is a present from a small distant world, a token of our sounds, our images, our music, our thoughts, and our feelings.” Jimm
o Carter, Voyager Spacecraft Statement by the President., July 29, 1977, The American Presidency Project
,, ,, Units
- C a n b e | h e m e - b a S e d ntroduction: Why Earth Science, a YouTube Video
. 1. Peering into the Universe
PY 2. The Solar System
(14 .
u n ' 3. Earth's Cryosphere: Baby It's Cold Qutside
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- Is “topic-specific” and contains links to supporting
lectures, readings, visualizations, lab investigations,
learning activities, virtual and actual field trip experiences
and other materials from credible online sources.

- has scaffolding notes.

- is aligned to the Texas State Science Standards for
Earth and Space Science (TEKS) and the Earth Science
Literacy Principles.

- addresses the Next Generation Science Standards
(NGSS) and congruence with Science and Engineering
Practices, Disciplinary Core ldeas and Crosscutting
Concepts.

3. IN THE BEGINNING...

Initial teams composed of university-level geoscientists
and pedagogy specialists and secondary-level science
educators met in the spring of 2013. Participants’ under-
standing of the vision of a Blueprint and its units covered a
wide range, from approaching its development as writing
curriculum to the Blueprints being a repository for vetted
resources. Additionally, there was disconnection between
university faculty and practicing teachers when consider-
ing content level and instructional strategies.
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4. BUILDING THE BRIDGES

® Diversity& Innovation in Geoscience

n
| 'C.\Elaine Bohls-Graham1, Katherine Kelly Ellins2, Connie Sergent3, Belinda E. Jacobs4, and Eric Sfocks®S
' ! 1Austinindependent School District, 2Jdackson School of Geosciences — The University of Texas, 3Northeast Independent School Pistrict,
I I 4Round Rock Independent School District, PUniversity of Texas at Tyler

The second team meeting, in Laredo in 2013 allowed for the
teams to build theme-based Blueprints by selecting 7-9 units
developed by other teams or their own team.

These first Blueprints became the.roadmap for the first round
of pilot teachers. They contributed feedback and suggestions
that were then incorporated in the second summer meeting
and the work started by the 2014 summer education interns.
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In June of 2014, Blueprint Teams
met in Brownsville. The proposed
product would include the NGSS out-
comes and their congruence with
the Science and Engineering Prac-
tices, Disciplinary Blueprint Teams
ldeas, and Crosscutting Concepts
for Earth science.

Education Interns took over after
this meeting and began the task of
refining units, vetting resources, and
assigning vocabulary.

As Summer 2015 arrived, along with the Education Interns, the vision

for the DIG Texas Blueprints became a reality. This 4-person team
worked together to finish the project and to build the final span by:

- creating new units, as needed, %;!g;ﬁ[ggggmgygpnms_-,;

to fill in existing Blueprint themes. =~
- rewriting units and revising unit

storylines creating continuity

within the unit.

- finding and vetting missing

resources, assigning vocabulary,
and filling in scaffolding notes.
- developing the NGSS congruence —— | .

documents.

Crossing the Shoreline: Gulf of Mexico
ime required to complete this unit:

This page is under development and may be edited at any time. Some resources have not been cataloged, pending project approval.

Earth Science Content

- 7 rr
chemosynthesis, delta, submersible

Teaching Unit Storyline
esources for The Gulf of Mexico is a marginal sea bounded by Mexico to the west and south, the United States to the north
and northeast, and Cuba to the southeast. The Yucatan Channel between Mexico and Cuba connects the Gulf of

Mexico to the Caribbean Sea. The Gulf of Mexico is connected to the Atlantic via the Florida Straits between

Cuba and Florida. The eleventh largest surface body of water on Earth, the Gulf of Mexico is economically
important for its commercial and recreational fisheries, hydrocarbon resources, and port facilities. It is also a
tourist destination, vulnerable to rising sea level and damage from hurricanes, and subject to pollution from

the thirty-three river systems, including the Mississippi, that flow into it. The Gulf of Mexico serves as an
rrrrrrrrr excellent setting for students to examine land-sea interactions, and learn about bays, currents, tides, the
effects of thermal stress on bay systems and coral reefs, marine pollution, and human impacts.

- formatting the units for live delivery.
The first three units went “live” in early July 2015, with the goal of

twenty-one units by the end of 2015.

oundation to the University of Texas at Austin (GEO-1203021), Texas A&M. University (GEO-1202920), and University of Texas at El Paso (GEO-1202745). NSF is not
e content presented nor the research outcomes. We gratefully acknowledge the support and contributions from our regional partner institutions: TERC, Texas A&M University Corpus Christi, Texas A&M International University, The University of Texas
— : - and Midwestern State Universicy and their associated teachers. We wish to give specific thanks to Dr. Kathy Ellins and the staff at UTIG at Austin and to our individual principals.

ilding Bridges While Building Blueprints:
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5. PERSONAL EXPERIENCES

. THE OUTCOMES

A. Overcoming challenges and building bridges allowed all participants to:

B. The DIG Texas Blueprints
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The opportunity to work on this project presented a new perspective to
teamwork and insight into what is invovled with a project of this scope.
Personal experiences have been on three different fronts: initially as a

Blueprint Team member for all meetings, secondly as a summer Educa-
tion Intern for both 2014 and 2015 (with 2015 including appointment as
Lead Intern), and finally as a technical intern for the Fall of 2015.

A. DIG Texas Blueprint Team Member - Initial challenges were to develop
coherent themes and unit storylines to provide a framework for exisitng
supportive resources, find existing earth science curriculm/activities/ -
resources and assess provenance and suitability for inclusion, learn to use

the SERC-hosted website and page templates, and to work with individuals

who had difficulty with the vision of a Blueprint/unit, as well as those who felt
discomfort with working/thinking “outside of the box.”

B. DIGTexas Education Intern - Challenges within this group were fewer, for
both summers. They included taking a unit and revising/rewriting it into a
workable, functional unit and creating new units to replace weaker units or
topics not covered or left empty by Blueprint teams, and learning to use the
review tool to assign the vocabulary and standards to a resource.

C. DIGTexas Technical Intern - The biggest challenge is time as the end of

2015 and the project comes ever closer. A smaller challenge has been to

learn to navigate additional areas of the SERC-hosted website.
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(1) form lasting collegial relationships;

(2) become adept at working with the SERC-hosted web
platforms;

(3) gain expertise in selecting high quality standards-aligned
educational resources;

(4) delve into the organizational structure of the NGSS, with
respect to understanding the relationships between the
Science and Engineering Practices, Disciplinary Core
ldeas, and Crosscutting Concepts for Earth science.

(1) Blueprints are currently being implemented in Earth Science
classrooms across Texas.

(2) Several of the units are being implemented in Astronomy
classes and with dual enrollment and college-level
introductory geology classes.

(3) The DIG Texas Blueprints will undergo further revisions
and updating during the fall of 2015 utilizing the input
from the implementing teachers.

(4) Additional units are being finalized during Fall 2015.




