FINAL EXAMINATION

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.
(G) GENERAL QUESTIONS
 (G1) Describe the differences between active and passive learning environments with respect to the processes involved and the outcomes. Describe 5 specific methods or techniques for creating an "active" learning environment. 

(G2) Explain the value of seven or more teaching techniques that may be used to stimulate higher-order reasoning among students. 

(G3) What is deductive reasoning?  Design and describe a lesson in your discipline that develops deductive reasoning skills. 

(G4) What is inductive reasoning?   Design and describe a lesson in your discipline that develops inductive reasoning skills.

(G5) Describe five or more instructor-mediated factors that may stifle higher level reasoning.  Which one do you think you might be most prone to adopt if you are not careful? Explain how you can guard against this. 

 (G6)  Discuss the value of each of the following in science (HS health) instruction:

(a) wait time

(b) leading questions

(c) integrated questions

(d) advance organizer

(G7) Describe common mistakes made by science (HS health) instructors when using overheads, videos, and computer presentations.  Explain how these media may used most effectively to stimulate student involvement and reasoning.

(G8) Describe how each of the following technologies may be used to improve science or health instruction. (a) videomicroscope;  (b) probeware; 

(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.  

(G10) Specify a subject you intend to teach, and prepare a persuasive essay to your students illustrating the importance of this field to them and society.  Include at least seven specific examples of why your field is important for them and/or society.

(G11) What are discrepant or counter-intuitive demonstrations? Select a particular discrepant event and explain: (a) why it is counter-intuitive; (b) why it behaves the way that it does; (c) how you would use it in your curriculum. 

(G12) Design an attractive, informative hand-out that introduces students to a science fair.  Describe: (a) requirements for project design; (b) standards for evaluation; and (c)  at least 10 specific science fair project ideas.  Note:  The ideas should be good, feasible, experimental ideas.
(G13)  List the levels of structural organization in biology (e.g. cellular, tissue, etc.)  and give one or more examples of structures from each level. Why is it valuable to introduce these early in a course and review them periodically?  

(G14)  Identify 10 of the most commonly measured quantities within your discipline.  For each quantity, give the most commonly used units and express this in fundamental units. The following is an example:

	
	Measurable Quantity
	Common Unit
	Symbol
	Fundamental Units

	
	time
	seconds (s)
	s
	s

	
	potential difference
	volt (V)
	V
	 EQ \f(kg.m2,C.s2) 


(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 with answers.

(G16)  Anatomy and physiology are often taught as two separate units,  and as a result, students often fail to see the relationship between form and function. Clearly discuss this important relationship with five examples from one of the following areas: (a) kinesiology, (b) respiration, (c) digestion, (d) plant/water relations.

(G17) Chose a particular topic within your discipline (for example: cytology, geomorphology, the lymphatic system, Newtonian mechanics) and specify 10 important terms that are common to that topic.  List the meanings of all of the root words in each term, and give examples of other words (excluding variations of the original term) which use the same roots. The following is an example of how this question should be answered.

	
	Term
	Roots
	Meanings
	other examples

	
	(1) angiogram
	ang-
	vessel
	angiosperm

	
	
	gram-
	drawing; letter
	telegram


(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 and controls.  Provide sample answers to your questions, including graphs etc.
(G19) What is the scientific method?  Develop and describe a lesson or series of lessons that requires students to use the scientific method. 

(G20)  Discuss the rules and objectives of a game that you would like to use to enhance your science/health instruction. 

 (G21)What are the five professional or academic organizations related to your discipline?  Which of these organizations do you believe could assist you the most in your professional development? Explain your reasoning.  
(G22) What is Computer Supported Collaborative Science (CSCS)?  Describe the elements of a CSCS or CSCL (Computer Supported Collaborative Learning)  Lesson? 
(S) FOR SCIENCE TEACHERS ONLY
(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.

(S2)  Generate one test question at each of the six major cognitive levels (according to Bloom) for one of following topics: (a) momentum; (b) chemical periodicity; (c) plate tectonics; (d) osmosis; (e) cardiac functioning; 

(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)
(S3)  Summarize the major initiatives and "reform" movements:  (a) National Science Education Standards, (b) Project 2061, (c) SS&C Integrated Science. Select one reform specific reform initiative and discuss its potential benefits and problems, (d) California Science Content Standards  

(S4) Write a safety contract for a laboratory science class in chemistry, biology, physics, or earth science.

(S5) Study the California Science Safety Handbook and take the online quiz.  

(S6) Many students find chemistry and biochemistry difficult because they are based upon an understanding of atoms and molecules --- abstract objects that students will never see. Explain how you can introduce the concept of atoms and/or molecules to your students  in a convincing manner using five easily observed phenomena (not models) that lend credibility to the atomic theory.

(S7) Cognitive scientists and professional educators agree that analogies are a very potent vehicle in the learning process. When attempting to communicate abstract scientific principles or phenomena, well chosen analogies can bridge serious gaps in student understanding.  Develop and explain in detail an analogy for one of the following:   

(a) the functional relationship of the organelles of the cell (include in your discussion the following: nucleus, nuclear pores, endoplasmic reticulum, chromosomes, DNA, m-RNA, r-RNA lysosomes, ribosomes, dictyosomes, plasmalemma, exocytotic vesicles)      

(b) the features and components in common electric circuitry (include in your discussion: current, resistance, potential difference, capacitance, open circuits, closed circuits, conductor, non-conductors) 

(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 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
(S9)  In recent years there has been much discussion about the S/T/S (Science/Technology/Society) theme in science education.  What is  the S/T/S approach?  Give 10 examples of how recent discoveries or findings in your subject area have resulted in, or are likely to result in, major innovations.

(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 and hydrosphere

magnetism

the nucleus

energy

the stars

crystals


	solar system

ions

solutions

the atom

force

motion

waves
	organic chemistry

geology

the universe

periodic law

gravitation

earth history

the changing crust



(S11) The following topics are the chapter titles from a popular biology 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. 

	
	cells

basic chemistry

human body structure

heredity

chemical control

circulation

viruses

animal reproduction

plant reproduction


	fungi

invertebrates

the environment

biomes

nutrition & digestion

genetics

vertebrates

evolution

cell reproduction

plant growth


	excretion

the protists

classification

biochemistry

transport in plants

nervous systems

respiration

excretion

animal behavior




(S12) Outline the approach you would use to introduce a unit on the periodic properties of the elements.  Make sure that your approach is logical so that students really grasp the reasons for chemical periodicity.  Explain the logic of your approach.  

(S13)  Students will have  less difficulty with science "word problems" if they can translate everyday words into mathematical symbols and operations.   Fill in the following chart with words or expressions that generally translate into the specified operations.  

	
	Addition
	Subtraction
	Multiplication
	Division
	Power or Root

	
	1
	1
	1
	1
	1

	
	2
	2
	2
	2
	2

	
	3
	3
	3
	3
	3

	
	4
	4
	4
	4
	

	
	5
	5
	5
	5
	

	
	6
	6
	
	
	

	
	7
	7
	
	
	


(S14)  Explain the principle of dimensional analysis.  Apply this technique to explain how a student could calculate the following.  Carry out the calculations: (actual problems may be different).       

(a) Calculate the mass of silver metal deposited if a 10.00 amp current is passed through a silver nitrate solution for 15 hours. (1 mole of electrons = 96,500 coulombs; MW of silver = 108 grams per mole).       

(a) Calculate the total number of red blood cells pumped through the heart in a lifetime assuming an average stroke volume of 50 ml, an average life-span of 65 years, an average red blood cell density of 5,000,000 cells per cubic centimeter, and an average pulse of 60.  

(S15)  Introduce a technique for balancing chemical equations.  Carefully explain the logic behind this technique. You will be asked to demonstrate this technique using a problem like one of the following:

(1) 

NH3 +       O2  (     N2 +       H2O

(2)

C7H6O2 +      O2 (  CO2 +        H2O  

(3)

FeS2  +      O2  (    Fe2O3  +      SO2
(4)

Ca3(PO4)2 +       SiO2 +       C  (     CaSiO3+        CO +       P4
(5)

Al(NO3)3 +       H2SO4  (       Al2(SO4)3  +       HNO3
(6)

KClO3   (      KCl  +        O2
(7)

NH3  +       Cl2  (     N2H4   +        NH4Cl

(8)

C18H38  +        O2   (     H2O  +       CO2
(9)

C6H12O6    (      C2H5OH  +       CO2
(10)

N2   +        H2   (   NH3
(S16) Many principles in science are geometric in nature.  Demonstrate how one of the following geometric relationships explains two or more important phenomenon in science.

· surface area to volume ratio

· inverse square law (surface area of a sphere)

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

(S17)  Some students are quite competent at solving equations, and yet have no intuitive idea about what those equations mean.  Give a conceptual explanation of one of one of the relationships expressed as an equation below.  Describe the influence and significance of each factor in the relationship.

(a) Logistic growth curve for populations: 

I=  EQ \f(r(K-N),k)   N

K= carrying capacity; N= population size; r=intrinsic rate of increase; r=b-d; b=average birth rate; d=average death rate; I=the rate of change in the number of individuals in a population.

(b) Universal law of gravitation:

F=G(M1M2)/r2
F= force; G=universal gravitation constant, m1=mass of one object;   m2=mass of second object; r=distance between their centers of mass.

(S18) During the course of the semester, you were exposed to a variety of experiments and demonstrations.  The instructor will select two or more of these demonstrations and you will be asked to:  

(a) Describe how the demonstration is performed;

(b) Explain the principles involved; 

(c) Describe two other phenomena which can be explained with an understanding of these principles.

**** This question will occur more than once! ****

(G12)  Explain the potential value of graphic organizers. Develop a graphic organizer (conceptual grid, Venn Diagram, flow chart, mind map or concept map) for one of the following.

· Energy flow in the environment

· Biogeochemical cycle (e.g. carbon, nitrogen, phosphorous)

· Classification of matter

· Scientific method

HEALTH ONLY
(H1)  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) nutrition;  (b) substance abuse; (c) disease transmission; (d) growth and development

(H2) Generate one test question at each of the six major cognitive levels (according to Bloom) for one of following topics:  (a) heart disease, (b) growth & development.

(H3) In American education we tend to make curricular divisions between biology, chemistry, physics, and health.  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.  Give specific examples and elaborate

(a) climate and weather (geosciences) -------> respiratory health  (health)

(b) endocrine system (biology) --------> diabetes (health)

(c) solubility (chemistry) --------> drug toxicity (health)

(d) toque & levers (physics) --------> preventing back strain (health)
(H4) The following topics are the unit titles in health.  Arrange them in a pedagogically sound sequence and specify three or more topics you would discuss under each unit.  Explain and defend the rationale that you have employed for your organization.

nutrition and healthy eating 

consumer health 

disease prevention and control 

personal health and fitness 

growth and development 

community health 

environmental health 

prevention of substance use and abuse (alcohol, tobacco, drugs)

safety and injury prevention 

family life education
(H5)  Explain the potential value of graphic organizers. Develop a graphic organizer (conceptual grid, Venn Diagram, flow chart, mind map or concept map) for one of the following.

· Nutrition (HS)

· Personal health and fitness (HS)

· Classification of diseases (HS)

1.6.
  Final Examination Questions


