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	The concepts of the electric field and the magnetic field will be extended on this chapter. Electromagnetic waves such as radio and gamma waves will be explained in terms of oscillating electric and magnetic waves. Although most of the radiation in our universe is beyond the limits of our human perception, we have developed instruments to produce and measure all types of electromagnetic waves

	STAGE 1 – IDENTIFY DESIRED RESULTS

	
9 Understands the sources and properties of energy
10. Understands forces and motion
11. Understands the nature of scientific knowledge

12. Understands the nature of scientific inquiry 


	Essential questions:
· Define electromagnetic wave?
· Why does a moving magnetic field produce an electric field that is circular?
· Describe how a transformer works?
· How does an antenna detect electromagnetic waves?
· Describe explain how X rays are created?
	Expected language:

Spanish (75%)    English (25%)

	STAGE 2 – ASSESSMENT EVIDENCE
List performance tasks or project, quizzes, graded assignments, prompts, etc. Include the rubrics you use to evaluate the performance tasks.  

	
	Assessment

	Skill to evaluate
	Evaluation type
	Number of students

	Describe the measurement of the charge to mass ratio of the electron and solve problems related to this measurement
	Workshops
	2

	Explain how a mass spectrometer separates ions of  different masses and solve problems involving this instrument
	Lab. Practice (Simulating a mass spectrometer)
	3

	Describe how electric and magnetic fields can produce more electric and magnetic fields
	homework’s
	1

	Explain how accelerated charges produce electromagnetic waves
	Quiz
	1

	Explain the process by which electromagnetic waves are detected
	Workshops,  homework’s and Quiz
	1 – 2

	Note:  When finishing the chapter, will be a written individual evaluation




	STAGE 3 – LEARNING ACTIVITIES
Consider the type of knowledge (declarative or procedural) and the thinking skills students will use.

	1. Workshops
2. Homework’s
3. Simulations
4. Cooperative Learning (Tribes Strategies)
5. Demonstrations
6. Laboratory practice (Simulating a mass spectrometer)

	INSTRUCTIONAL MATERIALS AND RESOURCES

	1. Video beam
2. Laboratory implements
3. Laboratory guides
4. Calculator



At the end of  unit:

CURRICULUM COVERAGE: Percentage of planned curriculum that was taught and assessed ___________

REFLECTIONS: Teachers reflections on ways in which the unit might be improved, polished or enhanced. Student perspectives might be included.
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	The discussion leads to the conclusion that waves behave like particles. Hot body radiation and the photoelectric effect are described in some detail , as are the contributions of Planck and Einstein in explaining the two phenomena. The first section closes with Compton´s experiments, which tested Einstein´s theory and verified the particulate nature of light and other forms of electromagnetic radiation. In the second section, the symmetry evident in the dual nature of matter is explored by examining de Broglie´s matter waves and the implications of the Heisenberg uncertainty principle.

	STAGE 1 – IDENTIFY DESIRED RESULTS

	
9 Understands the sources and properties of energy
11. Understands the nature of scientific knowledge

12. Understands the nature of scientific inquiry 


	Essential questions:
· Describe Compton´s experiment?
· How is a photon like matter?
· What is the photoelectric effect?
· How did de Broglie change our ideas about the behavior of matter?
· Explain the Heisenberg’s principle?
	Expected language:

Spanish (75%)    English (25%)

	STAGE 2 – ASSESSMENT EVIDENCE
List performance tasks or project, quizzes, graded assignments, prompts, etc. Include the rubrics you use to evaluate the performance tasks.  

		Assessment

	Skill to evaluate
	Evaluation type
	Number of students

	Describe the spectrum emitted by a hot body and explain the basic theory that underlies the emission of hot body radiation
	Workshops
	2

	Explain the photoelectric effect and recognize that quantum theory can explain it, whereas the wave theory cannot
	Lab. Practice (Red hot or not)
	3

	Explain the Compton effect and describe it in terms of the momentum and energy of the photon
	homework’s
	1

	Describe experiments that demonstrate the particle like properties of electromagnetic radiation
	Quiz
	1

	Describe evidence of the wave nature of matter and solve problems relating wavelength to particle momentum
	Workshops,  homework’s 
	1 – 2

	Recognize the dual nature of both waves and particles and the importance of the Heisenberg uncertainty principle
	Workshops,  homework’s and Quiz
	1 – 2

	Note:  When finishing the chapter, will be a written individual evaluation





	STAGE 3 – LEARNING ACTIVITIES
Consider the type of knowledge (declarative or procedural) and the thinking skills students will use.

	7. Workshops
8. Homework’s
9. Simulations
10. Cooperative Learning (Tribes Strategies)
11. Demonstrations
12. Laboratory practice  (Red hot or  not)

	INSTRUCTIONAL MATERIALS AND RESOURCES

	5. Video beam
6. Laboratory implements
7. Laboratory guides
8. Calculator



At the end of  unit:

CURRICULUM COVERAGE: Percentage of planned curriculum that was taught and assessed ___________

REFLECTIONS: 
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Lifelong standards  

Learning to learn skills  

Students demonstrate interest, autonomy, and commitment to creating quality work and  striving for excellence  

Communication skills  

Students communicate with clarity, purpose and understanding of audience in  both Spanish  and English  

Thinking and reasoning skills  

Students generate new and creative ideas by taking considered risks in a variety of contexts  

Social and emotional development  

Students work with others in a variety of situations to set and achieve   goals and establish  productive relationships based on respect, tolerance and solidarity  

Students manage disagreement and conflict in a peaceful and constructive manner and act in  favor of well - being  

Personal and social responsibility  

Students take  responsibility for personal actions and act ethically (e.g. demonstrate honesty  fairness, integrity)  

Students demonstrate empathy, respect and tolerance for others, understand, and appreciate  the diversity and interdependence of all people and cultures  

S tudents act as responsible citizens in the community, department, nation and the world  
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		Learning to learn skills



		Students demonstrate interest, autonomy, and commitment to creating quality work and striving for excellence



		Communication skills



		Students communicate with clarity, purpose and understanding of audience in both Spanish and English



		Thinking and reasoning skills



		Students generate new and creative ideas by taking considered risks in a variety of contexts



		Social and emotional development



		Students work with others in a variety of situations to set and achieve goals and establish productive relationships based on respect, tolerance and solidarity



		Students manage disagreement and conflict in a peaceful and constructive manner and act in favor of well-being



		Personal and social responsibility



		Students take responsibility for personal actions and act ethically (e.g. demonstrate honesty fairness, integrity)



		Students demonstrate empathy, respect and tolerance for others, understand, and appreciate the diversity and interdependence of all people and cultures



		Students act as responsible citizens in the community, department, nation and the world
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		Learning to learn skills



		Students demonstrate interest, autonomy, and commitment to creating quality work and striving for excellence



		Communication skills



		Students communicate with clarity, purpose and understanding of audience in both Spanish and English



		Thinking and reasoning skills



		Students generate new and creative ideas by taking considered risks in a variety of contexts



		Social and emotional development



		Students work with others in a variety of situations to set and achieve goals and establish productive relationships based on respect, tolerance and solidarity



		Students manage disagreement and conflict in a peaceful and constructive manner and act in favor of well-being



		Personal and social responsibility



		Students take responsibility for personal actions and act ethically (e.g. demonstrate honesty fairness, integrity)



		Students demonstrate empathy, respect and tolerance for others, understand, and appreciate the diversity and interdependence of all people and cultures



		Students act as responsible citizens in the community, department, nation and the world








