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Subject (s):  Physics                                              Grade:  11                           Term:  IV
Name / Theme or Unit: Reflection and Refraction
​​​​​​​​​​​
Time Frame: 12 hours

Submitted by: Carlos Andrés Ortiz Cardona
	When light hits a boundary between two materials, it may either reflect off the surface or it may refract into the second material. This unit discusses both actions. The law of reflection states that the angle of incidence equals the angle of reflection, where both angles are measured from the normal to the surface at the point where the light hits the surface. Refraction is the change in direction of light that hits a boundary at any angle other than 90º and passes from one medium into another. The new direction depends on the angle of incidence and the optical density of the two particular materials on each side of the boundary. This is summarized by Snell’s law

	STAGE 1 – IDENTIFY DESIRED RESULTS

	9 Understands the sources and properties of energy

13. Understands the scientific enterprise 
[image: image2.emf] 

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  




	Essential questions:

· How light is bent when it moves from one medium to another?

· Why total internal reflection occurs?

· What effects are caused by changes in the index of refraction?
	Expected language:

Reflection, refraction and Snell’s law.

	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

Explain the law of reflection
Lab. Practice (Bending of light)
1

Distinguish between diffuse and regular reflection and provide examples
Workshops

1 – 2

Calculate the index of refraction in a medium
Quiz

1

Explain total internal reflection
homework’s 

2

Define the critical angle

Lab. Practice

2

Explain effects caused by the refraction of light in a medium with varying refraction indices

Quiz

1

Explain dispersion of light in terms of index of refraction

Workshops

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 (Bending of light)

	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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Subject (s):  Physics                                              Grade:  11                           Term:  IV
Name / Theme or Unit: Mirrors and Lenses

​​​​​​​​​​​
Time Frame: 12 hours


Submitted by: Carlos Andrés Ortiz Cardona

	Images are formed by light rays that are reflected or refracted at the surface of mirrors and lenses. The shape of the mirror or lens determines the paths of light rays as they leave the mirror or lens surface. The properties of images include image size, image location in space, whether an image is virtual or real, and the orientation of the image (inverted or erect). The unit includes a discussion of the use of mirrors and lenses in the magnifying glass, telescope, microscope, and the human eye

	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

13. Understands the scientific enterprise 
[image: image4.emf] 

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  




	Essential questions:

· What kind of images produce a concave or convex mirror?

· What kind of images produce a concave or convex lens?
	Expected language:

Concave and convex mirrors and lenses.

	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

Explain how concave, convex, and plane mirrors form images
Workshops
1 - 3

Locate images using ray diagrams, and calculate image location and size using equations
Workshops,  homework’s and Quiz

1

Explain the cause of spherical aberration and how the effect may be overcome
Workshops,  homework’s and Quiz

1

Describe uses of parabolic mirrors
homework’s 

3

Describe how real and virtual images are formed by convex and concave lenses

Lab. Practice (Seeing is believing)

2

Locate the image with a ray diagram and find the image location and size using a mathematical model

Workshops

3

Define chromatic aberration and explain how it can be reduced

Workshops,  homework’s and Quiz

1

Explain how optical instruments such as microscopes and telescopes work

Demonstration

All

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 (Seeing  is believing)

	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: Teachers reflections on ways in which the unit might be improved, polished or enhanced. Student perspectives might be included.
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Submitted by: Carlos Andrés Ortiz Cardona

	This chapter introduces students to the concepts of diffraction and interference of light. Diffraction occurs when a wave, in this case light, spreads into the shadow region behind an object. Interference occurs when two waves that are in the same place at the same time combine. Both of these effects depend on the frequency of the waves. Thus, they also depend on the color of light

	STAGE 1 – IDENTIFY DESIRED RESULTS

	9 Understands the sources and properties of energy
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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  




	Essential questions:

· What is diffraction?

· What is a spectrometer?

· What is a diffraction grating?
	Expected language:

Diffraction, grating and spectrometer.

	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

Relate the diffraction of light to its wave characteristics
Workshops, homework’s and Quiz
All

Explain how light falling on two closely spaced slits produces an interference pattern, and use measurements to calculate wavelengths of light
Workshops,  homework’s and Quiz

1 – 2

Apply geometrical models to explain single-slit diffraction and two-slit interference patterns
Workshops,  homework’s and Quiz

1

Explain how diffraction gratings form interference patterns and how they are used in grating spectrometers
Workshops,  homework’s and Quiz

1

Discuss how diffraction limits the ability of a lens to distinguish two closely spaced objects

Workshops,  homework’s and Quiz

All

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.

	13. Workshops

14. Homework’s

15. Simulations

16. Cooperative Learning (Tribes Strategies)
17. Demonstrations
18. Laboratory practice 

	INSTRUCTIONAL MATERIALS AND RESOURCES

	9. Video beam

10. Laboratory implements

11. Laboratory guides

12. 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.
		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



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








