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Importance of early uptake 
of Earth literacy?



The geosciences have an important role to play in addressing 
whether humans can live sustainably on Earth. From water to 
energy, from climate change to natural hazards, geoscience is 
central to solving a wide range of problems.
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Non-S&E 10,041,436 70% 9,771,077 70% 6,929,596 70% 909,238 70% 798,183 70% 494,167 50% 69,087 70% 570,806 70% 270,359 60%

S&E 4,679,652 30% 4,504,846 30% 3,021,530 30% 390,851 30% 366,065 30% 434,674 50% 32,071 30% 259,655 30% 174,806 40%

Earth sciences 33,623 5% 33,024 98% 28,247 84% 539 1.60% 1,335 4% 834 2% 268 0.80% 1,801 5% 599 1.8%

Mathematics 144,847 137,776 95% 99,767 70% 8,230 5.68% 8,201 6% 13,326 9% 655 0.45% 7,597 5% 7,071 4.9%

Astronomy 3,177 3,035 96% 2,316 75% 43 1.35% 192 6% 228 7% 20 0.63% 236 7% 142 4.5%

Chemistry 106,257 102,046 96% 68,278 65% 8,300 7.81% 7,396 7% 12,661 12% 693 0.65% 4,718 4% 4,211 4.0%

Physics 43,494 41,480 95% 32,208 75% 1,564 3.60% 2,015 5% 2,562 6% 245 0.56% 2,886 7% 2,014 4.6%

    Other 5,942 5,552 93% 4,224 70% 346 5.82% 287 5% 348 6% 39 0.66% 308 5% 390 6.6%

Engineering 665,848 95% 621,743 93% 430,778 65% 31,051 4.66% 48,269 7% 79,428 12% 3,281 0.49% 28,936 4% 44,105 6.6%
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That’s all folks!

Thank you!

Questions?



What do pre-service teachers 
need to know to be successful 
teaching Earth science 

1.THE CONTENT
2.THE EXAM:  GACE
3.THE STANDARDS: BOTH 

NATIONAL & STATE











What do pre-service teachers need to know to be successful teaching Earth science 
I. The exam:  GACE



Co-Requisite-Content 

S6E1. Students will explore current scientific views of the universe and how those views evolved. 

a. Relate the Nature of Science to the progression of basic historical scientific models (geocentric, heliocentric) as they describe our solar 

system, and the Big Bang as it describes the formation of the universe. 

b. Describe the position of the solar system in the Milky Way galaxy and the universe. 

c. Compare and contrast the planets in terms of Size relative to the earth Surface and atmospheric features Relative distance from the sun 

Ability to support life

d. Explain the motion of objects in the day/night sky in terms of relative position. 

e. Explain that gravity is the force that governs the motion in the solar system. 

f. Describe the characteristics of comets, asteroids, and meteors. 

S6E2. Students will understand the effects of the relative positions of the earth, moon and sun. 

a. Demonstrate the phases of the moon by showing the alignment of the earth, moon, and sun. 

b. Explain the alignment of the earth, moon, and sun during solar and lunar eclipses. 

c. Relate the tilt of the earth to the distribution of sunlight throughout the year and its effect on climate. 

S6E3. Students will recognize the significant role of water in earth processes. 

a. Explain that a large portion of the Earth’s surface is water, consisting of oceans, rivers, lakes, underground water, and ice. 

b. Relate various atmospheric conditions to stages of the water cycle. 

c. Describe the composition, location, and subsurface topography of the world’s oceans. 

d. Explain the causes of waves, currents, and tides. 

S6E4. Students will understand how the distribution of land and oceans affects climate and weather. 

a. Demonstrate that land and water absorb and lose heat at different rates and explain the resulting effects on weather patterns. 

b. Relate unequal heating of land and water surfaces to form large global wind systems and weather events such as tornados and 

thunderstorms. 

c. Relate how moisture evaporating from the oceans affects the weather patterns and weather events such as hurricanes. 

S6E5. Students will investigate the scientific view of how the earth’s surface is formed. 

a. Compare and contrast the Earth’s crust, mantle, and core including temperature, density, and composition. 

b. Investigate the contribution of minerals to rock composition. 

c. Classify rocks by their process of formation. 

d. Describe processes that change rocks and the surface of the earth. 

e. Recognize that lithospheric plates constantly move and cause major geological events on the earth’s surface. 

f. Explain the effects of physical processes (plate tectonics, erosion, deposition, volcanic eruption, gravity) on geological features 

including oceans (composition, currents, and tides).

g. Describe how fossils show evidence of the changing surface and climate of the Earth. 

h. Describe soil as consisting of weathered rocks and decomposed organic material. 

i. Explain the effects of human activity on the erosion of the earth’s surface. 

j. Describe methods for conserving natural resources such as water, soil, and air. 

S6E6. Students will describe various sources of energy and with their uses and conservation. 

a. Explain the role of the sun as the major source of energy and its relationship to wind and water energy. 

b. Identify renewable and nonrenewable resources.













FVSU College of Education Mission Statement

We are in the process of designing cutting-edge educator 

preparation programs that will meet and exceed the 

standards of our accrediting agencies. The College of 

Education is committed to the preparation of “proficient 

educators” who are competent in content, pedagogy, and 

technology, as well as educators who possess a caring 

disposition while understanding and appreciating diversity. 

This commitment is implemented through our partnerships 

with the College of Arts and Sciences and area public 

schools.

The following are the standards of a Proficient Educator, and 

the core of our teacher preparation program:

The Proficient Educator demonstrates competence in content 

knowledge;

The Proficient Educator uses effective pedagogical skills;

The Proficient Educator uses technology appropriately to 

enhance learning;

The Proficient Educator evidences a caring disposition; and

The Proficient Educator has an understanding of and 

appreciation for diversity



Language Arts Concentration: (9 hours)
ENGL 3343 Contemporary American Literature OR
ENGL 2153 The Grammar of Literary Criticism;
ENGL 3500 Grammar for Teachers and Writers; and
ENGL 4520 Literature for Middle Grades
Mathematics Concentration:
MATH 3400 Geometry for K-8 Teachers;
MATH 3510 Algebraic Concepts; and
MATH 4000 Calculus Concepts OR
MATH 3100 Discrete Math and Statistics
Reading Concentration:
READ 3623 Differentiated Instruction for Reading and Writing in the Middle Grades;
READ 3723 Classroom Literacy Assessment and Instruction; and
READ 3924 Teaching Reading to Culturally Diverse and Special Needs Students

Science Concentration:

SCIE 3103 Principles of Environmental Science

SCIE 3102 Principles of Physical Science; and

SCIE 3121 Principles of Geology

Social Sciences Concentration:
HIST 3309 Survey of West Africa OR
GEOG 4405 Geography of Africa
HIST 3311 Georgia in American History
GEOG 4407 Geography of Asia
Pedagogy for Professional Educators:
EDMG 3131 Nature and Curriculum Needs of the Middle Grades Learner (60 clock hours)
EDMG 3132 Classroom Management Strategies
EDMG 3332 Methods of Teaching Language Arts/Reading in the Middle Grades
EDMG 3432 Methods of Teaching Social Studies in the Middle Grades
EDMG 3731 Middle School Practicum I (160 clock hours)
EDMG 3232 Methods of Teaching Science
EDMG 3532 Methods of Teaching Math
EDMG 3732 Middle School Practicum II (160 clock hours)
EDMG 4895 Teaching/Seminar (Capstone clinical experience of 600 clock hours).













New Initiatives to more Geo more 
relevant to URMs

Collegiate level – introduction of e-Course on 
Climate Change





INTEGRATE 2007 Teacher Education Workshop Outcome
As the focus on developing our nation's scientific workforce intensifies [National Academy of Sciences, 2007], more geoscience departments 
are recognizing teacher preparation as an integral part of their work. Skilled geoscience teachers can excite and engage K-12 students in the 
geosciences, present geoscience as a rewarding career path, and ultimately contribute to a better understanding of key geoscience problems 
among the public. Our ability to achieve these goals starts with the quality of our teacher education programs.

To address the growing demand for better prepared Earth science teachers in the nation's middle and high schools, 23 geoscience faculty met 
at Carleton College to compare geoscience courses designed for undergraduate students seeking to obtain certification as elementary, 
middle, and high school teachers. 
The workshop had three main goals: 
(1) build a community of educators involved in K-12 geoscience teacher preparation, 
(2) examine the spectrum of ways in which geoscience teacher preparation courses are designed, and 
(3) compile and publish course descriptions and peer reviewed course activities in a format accessible to other educators. 

Several common themes emerged that participants identified as particularly important in preparing future teachers:
- A central focus on understanding what science is and how it is done, through either course activities or authentic investigations.
- An emphasis on the relevance of geoscience learning. The importance of relevance as a motivator for learning is widely recognized 
[National Research Council, 2000]. Teachers in particular need a deep understanding of relevance to motivate their own students.
- Focused course content that is purposefully chosen to align with state and/or national science standards so that future teachers become 
aware of what they are expected to teach.
- Opportunities for students to reflect upon the process of their own learning (metacognition). Developing metacognition is a critical step in 
enabling independent learning [National Research Council, 2000], a fundamental skill for teachers who need to stay current in both science 
and pedagogy.
- A learning environment that increases students' confidence in their abilities to both learn and teach science. A lack of confidence is known 
to hinder science teaching particularly at the elementary level [Tilgner, 1990].
- Instruction that allows students to make a connection between the content they are learning and the ways in which they will teach it in the 
future.

Participants took steps to continue building a community of K-12 geoscience teacher educators.  Priorities established by participants 
included 
- updating and maintaining the Teacher Preparation Web site and listserv, 
- authoring a white paper and report on the importance of preparing future geoscience teachers, 
- proposing a special issue of the Journal of Geoscience Education related to teacher preparation, and 
- pooling resources to clearly ascertain best practices in geoscience teacher preparation



Like science, geoscience education is a 
community endeavor. We can be most 
effective if we share our insights and 
successes, build on our collective 
experiences, and work together to find the 
most important, durable ideas. Just as every 
mountain belt has a unique history, each 
academic department is unique—but 
geoscientists long ago discovered the power 
and fun of working together to understand 
them.

Volume 21 Issue 9 (September 2011); GSA TODAY; pp. 12-14 

Improving undergraduate geoscience education—A community endeavor

http://www.geosociety.org/gsatoday/archive/21/9/


That’s ALL Folks!

ANY COMMENTS?
Direct it towards me

ANY QUESTIONS?
Ask Cheryl


