GLY 2001 – Earth & Space Science 001, 002, and 003 at Florida Agricultural and Mechanical University: Course Description and Philosophy
Dr. Edith Davis


Integrated application of the scientific principles and theories in the study of the earth's building blocks, the earth's internal process, the global ocean, the earth's atmosphere, weather pattern, the solar system and beyond the solar system. 
[bookmark: _GoBack]Frequently, science instruction is overlooked in elementary school classrooms, losing out to the perceived "core" subjects of language arts and mathematics. When science is taught at all, material is too frequently presented as a collection of vocabulary and facts, names and dates, read from a textbook, and then filled in on a worksheet. This approach to science teaching was never adequate and today is completely unsatisfactory. The primary goal of the Content Area Instruction course is to explore how science, when presented as a process of inquiry-based problem solving, can support high quality interdisciplinary learning across all the content areas. As science become a part of the "high stakes" in the context of the FCAT exam, the subject is about to reemerge as essential parts of the elementary school curriculum. The model of science teaching and learning presented in this class will serve to prepare students to succeed on the FCAT exam, while also emphasizing active and meaningful problem solving. In the same way that learning to decode text without developing reading comprehension or learning mathematical algorithms without understanding mathematical principles are unsatisfactory student outcomes, memorizing scientific vocabulary without understanding what science is or how it is practiced will not prepare students for the scientific and technological world in which they will live.

Learning to be an effective science teacher comes with practice, experience, and a willingness to experiment with new approaches. Elementary teachers must be generalists rather than specialists, thus, deep science content knowledge is not essential to being a good elementary teacher (although it is certainly helpful). A willingness to engage in inquiry and exploration and to model problem-posing and problem-solving along with your students is essential. These are the skills that we will be practicing throughout this course. One of my goals as your instructor is to model the practices that I expect you to use in your own classroom. If you don't currently view science as subjects that is important, engaging, and fun, I hope that you will come to see them that way by the end of this course.

The operation of the Professional Education Unit is founded on four thematic processes: 1. Commitment to Social Justice; 2. Collaboration & Strategic Partnerships; 3. Clinical Practice; and 4. Integration of Digital Media. The PEU employs these processes to prepare its teacher and leadership candidates to become Transformative Teachers & Leaders. The Unit seeks to develop candidates' knowledge, skills, and dispositions in alignment with the Pillars of Effective Practice for the 21st Century Educator. These pillars are: 1. Professional Expertise (Pedagogy & Content Knowledge); 2. Critical Inquiry; 3. Cultural Competence; and 4. Reflective Practice. Program faculty draw upon a legacy of excellence and a commitment to teaching, research, and service in order to provide the highest quality of instruction and learning experiences for teacher and leadership candidates. 

Sciencesaurus K-12 grades Red, Blue, & Green Books 
Great Source Education Group, a division of Houghton Mifflin Company 

Foundations of Earth Science - 5th Edition 
Book Author: Lutgens and Tarbuck 
Supplies: A three ring binder, loose leave paper 

Science Objectives 

Objective (Psychomotor) 
By the end of the curriculum unit, students will utilize the methods of scientific process skills such as observing, communicating, classifying, estimating, measuring, inferring, predicting, making operational definitions, making and using models, formulating questions and hypotheses, collecting and interpreting data, identifying and controlling variables, and experimenting. 

Objective (Affective) 
By the end of the curriculum, students will appreciate student engagement in the culturally diverse classroom which is promoted by accepting unique learner responses, reducing competitiveness, promoting peer interaction, and conveying a sense of nurturing and caring. 

Objective (Cognitive) 
By the end of the curriculum, students can create, evaluate, synthesis, analysis, apply, comprehend and have knowledge of scientific data. 

Teaching and Learning are the crux of every nation on Earth. The issue is how can we teach Science, Technology, Engineering, and Mathematics (STEM) the future Scientists (Geoscientist), Engineers, and Mathematicians as well as STEM and in particularly Geoscience Educators. What is the best method that will result in accelerated learning? 

The answer is the Micro-Spiral Methodology, a spiral way of learning. Each iteration of this method adds another level of depth and understanding of knowledge and skills. The concepts are encoded on both the right and left sides of the brain and stored in long-term memory with a pneumonic retrieval mechanism. The scientific test results had an entire year's curricula compressed into three months and Micro-Spiraled African American state science test scores went up by 45%, Hispanic scores went up approximately 30% percent, economically disadvantaged scores went up by 32% and Anglos scores went up approximately 28%. The Micro-Spiral Methodology works! 

The Whole Student 

A holistic approach will be the most intensive and enriching experience for the students. The students will learn that the subjects of Earth and Space Science can impacts all spheres of their lives. We are teaching the whole person. We must understand that when we are teaching Earth and Space Science, we will also teach the student life skills and that Earth and Space Science should be fun and relevant to the students' world. 

We must understand that that teaching Earth and Space Science curriculum will be teaching scientific process skills such as observing, communicating, classifying, estimating, measuring, inferring, predicting, making operational definitions, making and using models, formulating questions and hypotheses, collecting and interpreting data, identifying and controlling variables, and experimenting. The curriculum will also teach students about accountability and responsibility, time management, respect for others as well as for oneself. These are scientific process and life skills that will not only help the student to be the best they can be during the semester, but throughout their life. 

Earth and Space Science is important to our children's understanding of the natural world they live in and the scientific laws that help make the natural world livable. Children that have an understanding of their world can be true contributors. The studies of the sciences are essential to rounding out a child's education. The natural world that the child lives in has a direct impact on the child's health and wellbeing. 

A child understanding of the natural world and the scientific laws that govern it will enable him or her to be able to find solutions to some of the most pressing issues that face our world. Today's problems include maintaining clean water and air, sustaining quality food supplies, and finding cures for certain diseases.

All of Dr. Edith Davis' Students will know this Inspirational pneumonic, 
Dr. Davis Planet Earth Song 
Author 
Dr. Edith Gale Davis 

We're on Planet Earth where we have an Atmosphere, a Hydrosphere, a Lithosphere and a Biosphere that runs up and down and everything's made of Matter and Matter is made of Elements and Elements are made of Atoms and Atoms are made of Protons, Electrons, and Neutrons. Protons positive charge, Electrons negative charge, neutrons no charge and where is this? All on Planet Earth. 

God said "Let there be light" Super Hyper Nova. Matter and Anti-Matter comes together, creating what we call, the Big Bang "Boom" and the orange and brown cloud called the Nebulas which is the incubator for the planets and the stars and everything, everything, comes out of the Nebulas: 
Black Holes, Black Dwarfs, Brown Dwarfs, Red Dwarfs, Yellow Dwarfs, White Dwarfs, Red Giants, Neutron stars, Proton stars, Magnetar Stars, and all of this is where all around Planet Earth we've got an Atmosphere, an Atmosphere, an Atmosphere over 70% of our Atmosphere is what? Nitrogen. Less than 30% of our Atmosphere is what? Oxygen. And the rest is what? Trace Elements. We got Climate that is long term, Weather that is short term, Climate that is long term, Weather that is short term, Climate that is long term, Weather that is short term, and all of this is where all on Planet Earth. 

We have a Hydrosphere, a Hydrosphere, a Hydrosphere. We are a blue planet ¾ of our planet is covered in what? Water. 97% of that water is what? Salt. 3% of the water is what? Fresh. 2% of that water is locked up where? Polar Ice Caps. 1% is rivers, streams, ponds, lakes, swamps, underground aquifers, and estuaries. And all of this is where? All on Planet Earth. 

We've got a Lithosphere, a Lithosphere, a Lithosphere. We've got a Crust, a Mantle and a Core, Outer Core, liquid metals spinning fast creating our friend the EMF Field the electromagnetic field that protects us from what cosmic radiation from the Sun. What are we talking about here? We are talking about Gamma Rays, X rays, Ultra Violet rays, Visible light, Infra-Red, Microwave "pop, pop", and Radio waves and all of this is where all around and threw Planet Earth. 

We've got a Biosphere, a Biosphere, a Biosphere and we know that everything that is alive (Bump Bump, Bump), everything that is alive (Bump Bump, Bump), everything that is alive (Bump Bump, Bump) falls into three categories, three categories, three categories: Producers, Consumers and Decomposers. Producers get their food from the Sun. Consumers eat, Producers or other Consumers. And Decomposers eat the dead decaying bodies of Producers and Consumers and they are responsible for the 70%. Nitrogen that's in the Atmosphere and the 30% that's left in the ground and all of that is where all on Planet Earth! 

In the transfer of concepts, knowledge and skills to students it is imperative that the knowledge that is transferred is scientifically sound and correct. The activity on the Hydrologic Cycle met that criterion. The second imperative is that the concepts, knowledge and skills are taught on the developmental level of the recipient of the concepts, knowledge and skills. The InTeGrate Module passed that criterion as well. One of the methodology that I used in the teaching of the course was the Micro-Spiral Method the InTeGrate flowed well with this methodology.

Relation of InTeGrate Materials to my Course
My course is 16 weeks. The module was introduced after the Midterm Exam. The InTeGrate Module was integrated in the following line up: 
Science Environmental Science
Earth and Space Science High Level Overview
Earth's Structure
Earth's Changing Surface
Earth's Ecology
Earth's Natural Resources and the Environment
Water on Earth
Lesson Plans That Develops Critical Thinking
Teaching Science Equitably to All Children
Building Assessment into Instruction
The Module was referred to throughout the course because the Micro-Spiral Methodology.


See the course syllabus for details.

Earth and Space Science High Level Overview 
Earth's Structure 
Earth's Changing Surface 
Earth's Ecology 
Earth's Natural Resources and the Environment 
Water on Earth 
Inserted the InTeGrate Module on Water 

The InTeGrate Module on Water had an Assessment that I used. I also assed the students long term retention with a second exam. The students performed well with mostly A's and B's. My assessments are not multiple choice. My assessments are short answer essays.

My goal was to make science meaningful to students: 

The Learner

It should be teachers' objective to demystify science and make it transparent for all to understand. It is also my objective to make science fun and relevant to the students' world. Teachers should plan to model the five key behaviors of an effective teacher which are to make lessons clear, to provide instructional variety, to be task oriented, to engage students, and to increase student's learning success rates. Teachers should also be using some of the helping behaviors such as using student ideas and contributions, as well as structuring their curriculum, units, and lessons plans so that the students will find information easy to learn. I will use various questioning and probing methods to energize the classroom environment. But, even after following the behavior models and methods, Teachers only become an effective teacher by truly caring about the students and the subject that they are teaching. 

Teachers should recognize that we have a very diverse group of students to teach and it is our role to understand our students and their different learning styles whether they are global learners and look at the world holistically (field dependent or sensitive) or whether they look at the world in discrete parts (field independent or insensitive). Understanding this about our students will help us to strategize the best ways to teach and to maximize their educational experience. Knowing how students obtain information will help us to plan to use the best learning structures. Because task-relevant High Stakes Testings, skill and understanding of science comes in many different ways, Teacher should use various structures such as general to detail, simple to complex, abstract to concrete or conceptual to procedural to ensure the scientific content imparted through the lessons will enhance the students' learning experience. 

Teachers should plan on trying to have a bias free environment so that learning will not be prohibited in anyway. Teachers should continuously keep a check on themselves and solicit feedback. The teachers' intent should be to have an environment of trust and mutual respect for one another. Teachers should understand it is a privilege to teach young children. 

Teachers should understand that there will be internal and external forces that will try to stop them from creating such an environment, but teachers' purpose should be to defeat those forces. Some internal forces I know teacher will have to face will be the students learning anxieties and poor self concepts. Teachers will also have to deal with the students who feel rejected by the education system. To overcome these depilating forces, it should be the teachers' goal to have a "thinking curriculum, one that focuses on teaching learners how to think critically, reason, and problem solve in real world contexts." This goal includes tapping into the students' families whenever possible so that the learning process can be reinforced at home. Teachers' objectives should be clear and should have specific learning outcomes. With a set goal and objectives, Teachers should seek to work their way through the entire taxonomy of educational objectives from the lowest level (less authentic) to the highest level (more authentic) for the cognitive, affective, and the psychomotor domains of the students. 

Teachers should focus on particular issues occurring in the science world and bring it into the world of their students. Teachers should become a subject matter expert on these issues and Teachers should use a system perspective to translate that knowledge into unit and lesson plans. Teachers should translate the science curriculum into the unit plan and into bite size lesson plans that can be easily consumed by their students. The desired outcome of the unit and lesson plan is not just for the student to become subject matter experts but to develop essential learning skills. The essential learning skills can be identified as follows: A). Skills in acquiring data through the senses; B). Classification skills in ordering and sequencing data; C). Skills in oral and written communication of data in appropriate form; D). Skills of concepts and measurement using relationships and standards; and E). Skills in drawing logical inferences, predicting outcomes, and forming generalized statements. 

To ensure that the desired behavior/outcomes are achieved, Teachers should use prompting in all of its forms, modeling, feedback, correction, independent practices and review. Teachers should instruct the students how to discriminate/generalize High Stakes Testing and concepts. Teachers should give the students the benefits of inductive and deductive reasoning processes. Teachers should guide the students to search and discover by using questions. Teachers should instruct students on how to self-evaluate themselves so that they will be responsible for their own learning. Teachers should instruct give their student continuous feedback and assess them periodically so that the desired outcomes of the four essential learning skills are achieved. 

Teachers should understand that they must gain the student attention, direct them to the frequencies where the knowledge is being transmitted, elicit the desired behavior, give the feedback and assess the behavior. Teachers' objective should be attention, retention, production and motivation. In the mist of these objectives, teachers should try never to lose sight that this should be fun.  

The Subject Content

Clear communication of the unit and lesson plans is essential. Teachers that give instruct on High Stakes Testing should, then use the hierarchical approach or vertical unit planning could be most effective. If teachers are giving instruct on concepts, abstractions, and patterns, then lateral unit planning will be more applicable. It should be the teachers' aim to provide students with alternate methods and new technologies. Teachers should use every tool at their disposal such as learning materials, games, simulations tutoring, computers, videos, CD-ROMs, and the minds of the students. 

Another component to clearly communicating unit and lesson plans is determine by the categories of teaching/learning and desired outcomes. The two category types are: 1). High Stakes Testing, Rules and Action sequences; and 2). Concepts, Patterns, and Abstract actions. Both categories are needed in the study of science. Regardless of the category type, retention, student learning success rate, or students achievement outcomes are the same. The category types put the information in the desired format that can be understood by the students. Researchers have proven that students who actively engaged in responding approximately 75% of the time will be higher achievers, one of the desired outcomes. In other words, choosing the proper teaching category helps to achieve the desired outcome. 

The end result of all these activities is that science will be transparent and perceived as relevant to each student, and in conclusion making science meaningful to students. 
 

The Four Pillars

Pillar 1: Professional Expertise 
FAMU teacher candidates understand the central concepts of the discipline, structure of pedagogy, and use of formative and summative assessment data for continuous improvement of instruction and creating learning experiences that are meaningful for all learners. 
1.1 FAMU teacher candidates apply an understanding of human development and learning in the design of rigorous, culturally relevant instruction that promotes mastery of the appropriate knowledge for all students. (Instructional Design and Lesson Planning) 
1.2 FAMU teacher candidates maintain a student-centered learning environment that is positive, safe, equitable, collaborative, and inclusive of all students. (Learning Environment) 
1.3 FAMU teacher candidates use a deep understanding of the content, knowledge of best educational practices, and awareness of their students to deliver effective instruction and facilitate learning. (Instructional Delivery and Facilitation of Learning) 
1.4 FAMU teacher candidates employ a variety of traditional and authentic assessment strategies, including both formative and summative measures, to monitor student achievement, modify instruction, and make improvements. (Assessment) 
1.5 FAMU teacher candidates consistently reflect on their practices, pursue personal and professional goals, and engage in professional development efforts to enhance instruction, promote student achievement, and improve schools. (Continuous Improvement) 
1.6 FAMU teacher candidates embrace their role as community leaders, maintain high professional standards, and advocate for the well-being and success of all students. (Professional Responsibility and Ethical Conduct) 
Pillar 2: Critical Inquiry
FAMU teacher candidates understand the skills and demonstrate the practices of systemic, purposeful critical inquiry and research that are essential to creating experiences that engage learners in generating knowledge and testing hypotheses according to the standards of evidence used in the discipline. The candidates also promote critical inquiry skills in their learners. 
Pillar 3: Cultural Competence
FAMU teacher candidates understand and effectively respond to students from different cultural backgrounds, affirm the dignity and worth of all learners, respect cultural patterns and expectations, and use a variety of research based educational practices that employ cultural differences to improve student learning. 
Pillar 4: Reflective Practice 
FAMU teacher candidates understand the methods of reflection that encompass a variety of self-assessment and problem solving strategies for evaluating their practice, its influences on students' growth and learning, and the complex interaction between them. [end hidden] 

Overall Goals of the Course
Upon completing this course, you should be able to: 
1) Design, teach and assess inquiry-based science. 
2) Explain each of the top (letter) level strands of the Sunshine State Standards for science, Common Core State Standard as well as representative standards within each strand as well as the Next Generation Science Standards once adopted by state. 
3) Defend your classroom curricular, instructional and assessment decisions for science in relation to High Stake Testing pressures 
4) Make connections between standards-based content, student lived experiences, and issues of equity and social justice 
5) Understand and explain how students reason and construct meaning during inquiry tasks and what this understanding implies for your teaching of science. 
6) Use a range of educational technologies in your teaching of science. 
7) Synthesize and apply all of the above in the context of the final.

BT ———
i o e ey

gt gt e et i s s
e s e e, ot s, o e, 51
o e ir e rd s e o e

Pty o et ot et ol s, i e
e e e re g
e gty T b o
i s e el
s s st s o ot
T e s i e s e
T e i bty

B o ek o e ot o ey
e o oy it &g iy S o 8
o e g e e o v
o e 0 0o it o oo T ey

e s o e

e Tl o s

Sy G e e e T it
o e B oy bt T e s ot e oy
o ool 3 o n ) oo e 1 o e
Py o 3y e 5 A e




