NS 3310 Physical Science Studies

Spring 2010
Room S-806 TTH 1:00 a.m. to 3:15

Dr. Brad Hoge

Office: N725E (713)-221-8289

Office Hours: MTWTh noon-3, or by appointment
hogeb@uhd.edu
Home Page: uhd.edu/~hogeb
Recommended Reading Material

1. Conceptual Physical Science Explorations; Hewitt, Suchocki and Hewitt.  This non-traditional text is written for a first year non-science major’s course and is an excellent example of a text that emphasizes conceptual development before – or in place of – algorithmic solutions.
2. You will also need to retrieve several resources from the Internet and/or the library. (Reminder: The ACL and SLC permit limited printing from the Internet).
IMPORTANT NOTE: This class is designed to meet the general education core curriculum for future elementary grades teachers. Admission into Teacher Education is a pre- or co-requisite for this course. If you are not planning a career in teaching, you should choose another science course to meet your laboratory science requirement.  

Although this course is designed to meet the needs of future elementary grades teachers, this is still a college science course first and foremost. If differs from traditional science courses for non-majors in that the topics and teaching practices are consistent with the present science education reform documents, including the National Science Education Standards and the Texas Essential Knowledge and Skills (TEKS) (http://www.tenet.edu/teks/science/index.html) for grades pre-K through 5th: 

§112.7. Science, Elementary

(a)  Introduction.

(1)  In all elementary grades, the study of science includes planning and implementing field and laboratory investigations using scientific methods, analyzing information, making informed decisions, and using tools such as nets and cameras to collect and record information. Students also use computers and information technology tools to support scientific investigations.

(2)  As students learn science skills, they identify structures and functions of Earth systems including the crust, mantle, and core and the effect of weathering on landforms. Students learn that growth, erosion, and dissolving are examples of how some past events have affected present events. Students learn about magnetism, physical states of matter, and conductivity as properties that are used to classify matter. In addition, students learn that light, heat, and electricity are all forms of energy.

(3)  Students learn that adaptations can improve the survival of members of a species, and they explore an organism's niche within an ecosystem. Students continue the study of organisms by exploring a variety of traits that are inherited by offspring from their parents and study examples of learned characteristics.

(4)  Science is a way of learning about the natural world. Students should know how science has built a vast body of changing and increasing knowledge described by physical, mathematical, and conceptual models, and also should know that science may not answer all questions.
(5)  A system is a collection of cycles, structures, and processes that interact. Students should understand a whole in terms of its components and how these components relate to each other and to the whole. All systems have basic properties that can be described in terms of space, time, energy, and matter. Change and constancy occur in systems and can be observed and measured as patterns. These patterns help to predict what will happen next and can change over time.

(6)  Investigations are used to learn about the natural world. Students should understand that certain types of questions can be answered by investigations, and that methods, models, and conclusions built from these investigations change as new observations are made. Models of objects and events are tools for understanding the natural world and can show how systems work. They have limitations and based on new discoveries are constantly being modified to more closely reflect the natural world.
This course will be taught utilizing an inquiry-oriented focus. You can expect to do a variety of hands-on, minds-on activities, rather than a traditional lecture/recitation type of course. We will be selective in what we cover out of the text in class, but you are expected to read all of the assigned material. It is essential that you attend class and keep up with assigned reading and projects. Additionally, you will utilize the Internet to search for, and evaluate scientific validity, for a variety of science topics. This course is one of two courses designed to meet the science content needs for future elementary teachers of science. The content coverage will focus on the broadly defined physical sciences, which includes the earth sciences. You may be more familiar with the separate terms of chemistry, geology and physics. Content will be integrated throughout.

GRADING POLICY

Your grade will be determined on a straight percentage basis for all possible points in the course (90 – 100 = A, 80 – 99 = B, 70 – 79 = C, 60 – 69 = D, below 60 = F). Late assignments will be accepted at the instructor’s discretion and will be penalized a letter grade equivalent (10%). Academic honesty is expected on all of your work, and we will abide by the University Academic Honesty Code. A brief summary of the tentative assignments and point values follow:

Major Projects

4@ 100 pts. Ea. 



400

Minor Projects

10 @  20 pts Ea




200

(there are thirteen minor projects, you may drop the three lowest grades)

Exams


4@ 100 pts. Ea.




400

Final








200

Total






           approx. 1200

Every attempt will be made to meet special needs of students in this course.  For more details on this policy, see page 22 of the UHD Catalog.
COURSE OUTLINE:
	Jan. 19
Jan. 21
	Introduction:  What is science, and how does it operate.

Introduction to Constructivism
Grand Unifying Theories and Scientific Explanation 
	Chapter 1:  History of Science
Supplemental Material
TEKS Strands
What Is Inquiry?



	Assign HUNBoard (1st Major Project – to be completed throughout the course) 

Assign HUNWiki (2nd Major Project – due April 29th)
Assign HUNBlog (3rd Major Project – due April 29th)
M&M Statistics (1st Minor Project)

HUNBoard Topic: Why Study Science? 


Relevant TEKS:  §112.7. Science, Elementary

(b)  Knowledge and skills.

(1)  Scientific processes. The student conducts field and laboratory investigations following home and school safety procedures and environmentally appropriate and ethical practices. The student is expected to:

(A)  demonstrate safe practices during field and laboratory investigations; and

(B)  make wise choices in the use and conservation of resources and the disposal or recycling of materials.
(2)  Scientific processes. The student uses scientific methods during field and laboratory investigations. The student is expected to:

(A)  plan and implement descriptive and simple experimental investigations including asking well-defined questions, formulating testable hypotheses, and selecting and using equipment and technology;

(B)  collect information by observing and measuring;

(C)  analyze and interpret information to construct reasonable explanations from direct and indirect evidence;

(D)  communicate valid conclusions; and

(E)  construct simple graphs, tables, maps, and charts using tools including computers to organize, examine, and evaluate information.
(3)  Scientific processes. The student uses critical thinking and scientific problem solving to make informed decisions. The student is expected to:

(A)  analyze, review, and critique scientific explanations, including hypotheses and theories, as to their strengths and weaknesses using scientific evidence and information;

(B)  draw inferences based on information related to promotional materials for products and services;

(C)  represent the natural world using models and identify their limitations;

(D)  evaluate the impact of research on scientific thought, society, and the environment; and

(E)  connect Grade 5 science concepts with the history of science and contributions of scientists.
(4)  Scientific processes. The student knows how to use a variety of tools and methods to conduct science inquiry. The student is expected to:

(A)  collect and analyze information using tools including calculators, microscopes, cameras, sound recorders, computers, hand lenses, rulers, thermometers, compasses, balances, hot plates, meter sticks, timing devices, magnets, collecting nets, and safety goggles; and

(B)  demonstrate that repeated investigations may increase the reliability of results.
	Jan. 26
Jan. 28
	Newton’s Laws
Plate Tectonics
	Chapter 2
Chapter 15
	Rube Goldberg Machines (2nd Minor Project)
GeoBlox (3rd Minor Project)
HUNBoard Topic: Physics of the Impossible

	Feb. 2
Feb. 4
	Energy
Earthquakes, Volcanoes and Intrusions
	Chapter 3
Chapter 16
	Egg Drop (4rd Minor Project)

Landform Models
HUNBoard Topic: Energy

	Feb. 9
Feb. 11
	Work, Power and Simple Machines
Exam #1
	Chapters 2 and 3
Chapters 1, 2, 3, 15, 16
	Loony Tune Physics, Superhero Physics, and Movie Physics



Relevant TEKS:  §112.7. Science, Elementary

(6)  Science concepts. The student knows that forces cause change. The student is expected to:

(A)  measure and record changes in the position and direction of the motion of an object to which a force such as a push or pull has been applied; and

(B)  identify that the surface of the Earth can be changed by forces such as earthquakes and glaciers.
	Feb. 16
Feb. 18
	Thermodynamics
Earth’s Waters

	Chapter 4
Chapters 17 and 18
	Weather Journal (4th Major Project – Due Dec. 1st)

Global Climate Summit (5th Minor Project
HUNBoard Topic: Climate Change 

	Feb. 23
Feb. 25
	Weather and Climate
Sound, Light and Quantum Mechanics
	Chapter 18
Chapters 5 and 7


	Weather Maps and Forecasting 
Energy Summit (6th Minor Project
HUNBoard Topic: Alternative Energy


Relevant TEKS:  §112.7. Science, Elementary
(8)  Science concepts. The student knows that energy occurs in many forms. The student is expected to:

(A)  differentiate among forms of energy including light, heat, electrical, and solar energy;

(B)  identify and demonstrate everyday examples of how light is reflected, such as from tinted windows, and refracted, such as in cameras, telescopes, and eyeglasses;

(C)  demonstrate that electricity can flow in a circuit and can produce heat, light, sound, and magnetic effects; and

(D)  verify that vibrating an object can produce sound.
	March 2
March 4
	Electricity and Magnetism
Exam #2
	Chapter 6
Chapters 4, 5, 6, 7, 17, 18
	Rough Science - Flashlights (7th Minor Project)


	March 9
March 11
	Rock Stories – Limestone
Atoms and Molecules:

The Story of the Periodic Table

Chemical Reactions
	Chapters 8 and 9
Chapter 15

Chapters 8 and 9
	Rock and Mineral Samples

Compound Puzzles (8th Minor Project)

Kitchen Chemistry
HUNBoard Topic: New Materials

	March 15-20
	SPRING BREAK


	
	

	March 23
March 25

	Rock Stories – Basalt
Physical Chemistry
	Chapter 15

Chapters 9 and 10
	Rock Walk through Downtown Houston (9th Minor Project)
More Kitchen Chemistry

HUNBoard Topic: Earth’s Resources

	March 30
April 1

	Rock Stories – Breccia
Weathering and Erosion
	Chap. 15

Chapters 15 and 16
	Landscape Models
Topographic Maps  - TopoBingo (10th Minor Project)
HUNBoard Topic: Sustainability

	April 6
April 8
	Rock Stories - Gneiss
Landscapes
Exam #3
	Chapters 15 and 16
Chapters 8, 9, 10, 15, 16
	Topographic Maps and Landscape Models


Relevant TEKS:  §112.7. Science, Elementary

(7)  Science concepts. The student knows that matter has physical properties. The student is expected to:

(A)  classify matter based on its physical properties including magnetism, physical state, and the ability to conduct or insulate heat, electricity, and sound;

(B)  demonstrate that some mixtures maintain the physical properties of their ingredients;

(C)  identify changes that can occur in the physical properties of the ingredients of solutions such as dissolving sugar in water; and

(D)  observe and measure characteristic properties of substances that remain constant such as boiling points and melting points.
(11)  Science concepts. The student knows that certain past events affect present and future events. The student is expected to:

(A)  identify and observe actions that require time for changes to be measurable, including growth, erosion, dissolving, weathering, and flow;

(B)  draw conclusions about "what happened before" using data such as from tree-growth rings and sedimentary rock sequences; and

(C)  identify past events that led to the formation of the Earth's renewable, non-renewable, and inexhaustible resources.
(12)  Science concepts. The student knows that the natural world includes earth materials and objects in the sky. The student is expected to:

(A)  interpret how land forms are the result of a combination of constructive and destructive forces such as deposition of sediment and weathering;

(B)  describe processes responsible for the formation of coal, oil, gas, and minerals;

(C)  identify the physical characteristics of the Earth and compare them to the physical characteristics of the moon; and

(D)  identify gravity as the force that keeps planets in orbit around the Sun and the moon in orbit around the Earth.
	April 13
April 15

	Evolution
Paleontology and the Fossil Record
	Chap. 21
Chap. 22


	Caminalcules (11th Minor Project)
Hop Scotch Through Geologic Time (12th Minor Project)
HUNBoard Topic: Evolutionary Psychology

	April 20
April 22
	Organic Chemistry
Environmental Geology /
Biogeochemistry 

	Chapter 19
Chapter 23


	Nutrition 
Learning About Water
HUNBoard Topic: Nutrition 



	April 27

April 29

	Economic Geology
Exam #4

	Learning About Energy
Chapters 19, 21, 22, 23, Supplements
	Galveston Beach Town Hall Meeting (13th Minor Project)
HUNBlog due

Weather Journal Due

HUNWiki due

	May 4
May 6
	Reading Day
Final Exam
	
	


Relevant TEKS:  §112.7. Science, Elementary

 (5)  Science concepts. The student knows that a system is a collection of cycles, structures, and processes that interact. The student is expected to:

(A)  describe some cycles, structures, and processes that are found in a simple system; and

(B)  describe some interactions that occur in a simple system.
(6)  Science concepts. The student knows that some change occurs in cycles. The student is expected to:

(A)  identify events and describe changes that occur on a regular basis such as in daily, weekly, lunar, and seasonal cycles;

(B)  identify the significance of the water, carbon, and nitrogen cycles; and

(C)  describe and compare life cycles of plants and animals.
(9)  Science concepts. The student knows that adaptations may increase the survival of members of a species. The student is expected to:

(A)  compare the adaptive characteristics of species that improve their ability to survive and reproduce in an ecosystem;

(B)  analyze and describe adaptive characteristics that result in an organism's unique niche in an ecosystem; and

(C)  predict some adaptive characteristics required for survival and reproduction by an organism in an ecosystem.
[image: image1.jpg]“Ignore it, Jeffries. It’s unscientific.”




