FINAL EXAMINATION for Science Teachers

Name:  
Instructions: All answers should be:

· Comprehensive 

·  Complete: Address all aspects of each question

· Clear  

· Formatting - Use bold and underline to highlight points

· Structure -  Use tables, short paragraphs, and bullets to highlight points

· Specific - Give specific examples demonstrating pedagogical content knowledge

· Concise  

· Focus - Stay focused on the question.
· Don't ramble - Don't include extraneous material.
(G3) What is deductive reasoning?  Design and describe a lesson in your discipline that can be used to develop deductive reasoning skills. 

(G9) Students often don't see the relationship between academic knowledge and the professional applications of that knowledge.  Identify 5 professions that require an understanding of the concepts you teach.  For each profession, give a clear example of how a specific concept  (for example,  torque, specific heat, PCR, triangulation, or proposition 65;  not mechanics, thermodynamics, bioengineering, seismology or consumer health) that you introduce is used on the job to solve a specific problem.  

(G15)  Discuss the educational value of using pictorial riddles in science or health instruction.  Develop and present your own pictorial riddle and three accompanying questions (comprehension level or above) with answers.

(G18)  One of the most practical skills that should be developed in the science or health classroom is the ability to create and interpret graphs.  Design a series of test questions that requires student understanding of the following concepts: experimental design, independent variables, dependent variables, constants and controls.  Provide sample answers to your questions, including graphs etc.

 (S1) (1)  List and explain the factors an instructor should consider when planning a science lesson.  Construct a  two-day lesson plan to introduce one of the following topics: (a) ideal gas law; (b) seismology; (d) conservation of energy; (e) atherosclerosis.

(S3)  In American education we tend to make curricular divisions between biology, chemistry, physics, and the earth sciences.  Such artificial divisions can hamper student learning.  Select one of the following concept pairs and show how an understanding of the first concept will help explain the second one.

(a) major weather patterns (geosciences) -------> biomes (biology)

(b) bond energy (chemistry) --------> sarcomere contraction (biology)

(c) Coulomb's law (physics) --------> electrolysis (chemistry)

(d) photosynthesis & respiration (biology) --------> greenhouse effect (geosciences)

(S5) Study the California Science Safety Handbook and take the online quiz in Moodle.  Include a screen capture of your highest score here.
(S8)  Students rarely see the relationship between their science classes and the rest of what they are learning in the secondary schools.  Fortunately, there are many opportunities to bridge these gaps and integrate instruction without deviating from one's curriculum.  Select one of the following pairs, and clearly and thoroughly explain five concepts in the second field using principles from the first field. 

(a) physics----->fine & performing arts

(b) chemistry------>national & international politics

(c) biology------->sports

(S10)  The following topics are the chapter titles from a popular physical science text.  Divide them in logical units, and arrange them in a pedagogically sound sequence.  Explain and defend the rationale that you have employed for your organization. 

	
	electricity

atmosphere 

magnetism

the nucleus

energy

the stars

crystals


	solar system

ions

solutions

the atom

force

motion

waves
	organic chemistry

geology

the universe

periodic law

gravitation

the changing crust
hydrosphere




(S16) Many principles in science are geometric in nature.  Demonstrate how one of the following geometric relationships explains two or more specific phenomena in science.  Select phenomena other than those used in the text. 
· surface area to volume ratio

· inverse square law (surface area of a sphere)

· conic sections (parabolas, ellipses, circles, hyperbolas)
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