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Subject (s):  Physics                                              Grade:  11                           Term:  I
Name / Theme or Unit: Energy, Work, and Simple Machines
Time Frame: 11 Hour

Submitted by: Carlos Andrés Ortiz Cardona
	OVERVIEW : The concepts of energy and work are defined and then expanded to explain the operation of simple machines. Students will find that the terms energy and work have specific definitions that may be different from their use in everyday language. Machines are defined as devices that change either the direction of a force or multiply the output force or distance

	STAGE 1 – IDENTIFY DESIRED RESULTS
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9. Understands the sources and properties of energy  

 Declarative  Procedural  

9.5  Relates the concepts of work, energy and power and applies  the principal of energy conservation as an axiom of physics that  allows us to understands many of the physical  principles studies   ●  

11. Understands the nature of scientific knowledge  

11.2   Knows that scientific explanations must meet certain criteria  to be considered valid (e.g., they must be consistent with  experimental and observational evidence about nature, make  accurate predictions about systems being studied, be logical,  respect the r ules of evidence, be open to criticism, report methods  and procedures, make a commitment to making knowledge  public)  ●   

12. Understands the nature of scientific inquiry  

12.1   Understands the use of hypotheses in science (e.g., selecting  and narrowing the focus of data, determining additional data to  be gathered; guiding the interpretation of data)  ●   

12.4  Uses technology (e.g., hand tools, measuring instruments,  calculators,  computers) and mathematics (e.g., measurement,  formulas, charts, graphs) to perform accurate scientific  investigations and communications   ●  

12.7   Knows that investigations and public communication among  scientists must meet certain criteria in order to result in new  knowledge and methods (e.g., arguments must be logical and  demonstrate connections between natural phenomena,  investigations, and the  historical body of scientific knowledge;  the methods and procedures used to obtain evidence must be  clearly reported to enhance opportunities for further  investigation)  ●   
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Learning to learn skills  

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

Students use a variety of learning strategies, personal skills, and time management skills to  enhance learning  

Expanding and integrating knowledge  

Students demonstrate integrated knowledge and skills in applying multidisciplinary  approaches to solving problems  

Students demonstrate knowledge in technology and apply it for completing tasks and  expanding knowledge  

Communication skills  

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

Students integrate the use of a variety of communication forms and use a wide range of  communication skills  

Students recognize,  analyze and evaluate various forms of communication  

Thinking and reasoning skills  

Students gather and use information effectively to gain new information and knowledge,  classify and organize information support inferences, and justify conclusions appropr iate to  the context and audience  

Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type  of problems  

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

Social and emotion al 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 and evaluate their behavior as group members  

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

Students reflect on their growth towards self - knowledge, self - control and self - esteem  

Personal and social responsibility  

Students take responsibility for pers onal 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 demonstrate an  understanding of and responsibility for global and environmental  issues and act appropriately  

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

Students demonstrate pride in their cultural heritage and in Colombia  

S tudents demonstrate a genuine interest for people’s rights and welfare, and show  commitment to solving the problems in their community  

Students demonstrate interest and actively participate in sports or any other type of physical  exercise  

Students  develop and demonstrate healthy life habits (physical and emotional)  




	Essential questions:

1. What is the relationship between work and energy?

2. How calculate the work done by a force?

3. What is the force that does work?

4. What is the difference between work and energy?

5. Why the simple machines are useful?

6. What is a compound machine?. Describe it in terms of simple machines

7. How calculate the efficiencies for simple and compound machines?
	Expected language:

Spanish (10%)    English (90%)

	STAGE 2 – ASSESSMENT EVIDENCE

List performance tasks or project, quizzes, graded assignments, prompts, etc. Include the rubrics you use to evaluate the performance tasks.  

	
[image: image4.emf]Skill to evaluate Evaluation  type  Number of  students  

Recognition of the work, energy and power concepts Homework’s,  workshops and  quiz  1  -   2  

Application of energy conservation theorem Homework’s,  workshops and  quiz  1  -   2  

Hypothesis formulation Laboratory  practice  2  -   3  

Recognition of the scientific method’s rigor Laboratory  practice  2  -   3  

 



	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 practices

	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:  I
Name / Theme or Unit: Energy, movement and energy conservation
Time Frame: 14 Hours


Submitted by: Carlos Andrés Ortiz Cardona

	OVERVIEW : Energy is one of the most pervasive concepts in science. This chapter concentrates on analyzing the motion of objects and interactions from an energy perspective. Three types of energy are considered: energy of motion or kinetic energy (K), energy of position or gravitational potential energy (Ug), and thermal energy or heating effects from frictional forces. The conservation-of-energy rule, which states that the energy in a closed system will remain constant, is introduced

	STAGE 1 – IDENTIFY DESIRED RESULTS

	
[image: image6.emf]9. Understands the sources and properties of energy  

 Declarative  Procedural  

9.2   Knows that all energy can be considered to be either kinetic  energy (energy of motion), potential energy (depends on relative  position), or energy contained by a field  (electromagnetic waves)  ●   

9.5  Relates the concepts of work, energy and power and applies  the principal of energy conservation as an axiom of physics that  allows us to understands many of the physical principles studies.   ●  

11. Understands the nature of  scientific knowledge    

11.2   Knows that scientific explanations must meet certain criteria  to be considered valid (e.g., they must be consistent with  experimental and observational evidence about nature, make  accurate predictions about systems being studie d, be logical,  respect the rules of evidence, be open to criticism, report methods  and procedures, make a commitment to making knowledge  public)  ●   

12. Understands the nature of scientific inquiry  

12.1   Understands the use of hypotheses in science (e.g., selecting  and narrowing the focus of data, determining additional data to  be gathered; guiding the interpretation of data)  ●   

12.2  Designs and conducts scientific investigations (e.g.,  formulates  testable hypotheses; identifies and clarifies the  method, controls, and variables; analyzes, organizes, and displays  data; revises methods and explanations; presents results; receives  critical response from others)   ●  
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Learning to learn skills  

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

Students use a variety of learning strategies, personal skills, and time management skills to  enhance learning  

Expanding and integrating knowledge  

Students demonstrate integrated knowledge and skills in applying multidisciplinary  approaches to solving problems  

Students demonstrate knowledge in technology and apply it for completing tasks and  expanding knowledge  

Communication skills  

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

Students integrate the use of a variety of communication forms and use a wide range of  communication skills  

Students recognize,  analyze and evaluate various forms of communication  

Thinking and reasoning skills  

Students gather and use information effectively to gain new information and knowledge,  classify and organize information support inferences, and justify conclusions appropr iate to  the context and audience  

Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type  of problems  

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

Social and emotion al 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 and evaluate their behavior as group members  

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

Students reflect on their growth towards self - knowledge, self - control and self - esteem  

Personal and social responsibility  

Students take responsibility for pers onal 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 demonstrate an  understanding of and responsibility for global and environmental  issues and act appropriately  

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

Students demonstrate pride in their cultural heritage and in Colombia  

S tudents demonstrate a genuine interest for people’s rights and welfare, and show  commitment to solving the problems in their community  

Students demonstrate interest and actively participate in sports or any other type of physical  exercise  

Students  develop and demonstrate healthy life habits (physical and emotional)  



	Essential questions:

8. What is the energy?

9. How calculate the kinetic energy of a moving object?

10. How to find the gravitational potential energy of a system?

11. What the law of conservation of the energy consists?
	Expected language:

Spanish (10%)    English (90%)

	STAGE 2 – ASSESSMENT EVIDENCE

List performance tasks or project, quizzes, graded assignments, prompts, etc. Include the rubrics you use to evaluate the performance tasks.  

	
[image: image8.emf]Skill to evaluate Evaluation  type  Number of  students  

Recognition of the difference between kinetic energy and potential energy Homework’s,  workshops and  Quiz  1  -   3  

Application of energy conservation theorem Homework’s  and workshops  1  -   3  

Hypothesis formulation Laboratory  practice  2  -   3  

Recognition of the scientific method’s rigor Laboratory  practice  2  -   3  

 



	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 practices

	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.
		Learning to learn skills



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



		Students use a variety of learning strategies, personal skills, and time management skills to enhance learning



		Expanding and integrating knowledge



		Students demonstrate integrated knowledge and skills in applying multidisciplinary approaches to solving problems



		Students demonstrate knowledge in technology and apply it for completing tasks and expanding knowledge



		Communication skills



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



		Students integrate the use of a variety of communication forms and use a wide range of communication skills



		Students recognize, analyze and evaluate various forms of communication



		Thinking and reasoning skills



		Students gather and use information effectively to gain new information and knowledge, classify and organize information support inferences, and justify conclusions appropriate to the context and audience



		Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type of problems



		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 and evaluate their behavior as group members



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



		Students reflect on their growth towards self-knowledge, self-control and self-esteem



		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 demonstrate an understanding of and responsibility for global and environmental issues and act appropriately



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



		Students demonstrate pride in their cultural heritage and in Colombia



		Students demonstrate a genuine interest for people’s rights and welfare, and show commitment to solving the problems in their community



		Students demonstrate interest and actively participate in sports or any other type of physical exercise



		Students develop and demonstrate healthy life habits (physical and emotional)








		9. Understands the sources and properties of energy



		

		Declarative

		Procedural



		9.2 Knows that all energy can be considered to be either kinetic energy (energy of motion), potential energy (depends on relative position), or energy contained by a field (electromagnetic waves)

		●

		



		9.5 Relates the concepts of work, energy and power and applies the principal of energy conservation as an axiom of physics that allows us to understands many of the physical principles studies.

		

		●



		11. Understands the nature of scientific knowledge

		

		



		11.2 Knows that scientific explanations must meet certain criteria to be considered valid (e.g., they must be consistent with experimental and observational evidence about nature, make accurate predictions about systems being studied, be logical, respect the rules of evidence, be open to criticism, report methods and procedures, make a commitment to making knowledge public)

		●

		



		12. Understands the nature of scientific inquiry



		12.1 Understands the use of hypotheses in science (e.g., selecting and narrowing the focus of data, determining additional data to be gathered; guiding the interpretation of data)

		●

		



		12.2 Designs and conducts scientific investigations (e.g., formulates testable hypotheses; identifies and clarifies the method, controls, and variables; analyzes, organizes, and displays data; revises methods and explanations; presents results; receives critical response from others)

		

		●








		12.3 Knows that, when conditions of an investigation cannot be controlled, it may be necessary to discern patterns by observing a wide range of natural occurrences

		●

		



		12.4 Uses technology (e.g., hand tools, measuring instruments, calculators, computers) and mathematics (e.g., measurement, formulas, charts, graphs) to perform accurate scientific investigations and communications

		

		●








		Learning to learn skills



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



		Students use a variety of learning strategies, personal skills, and time management skills to enhance learning



		Expanding and integrating knowledge



		Students demonstrate integrated knowledge and skills in applying multidisciplinary approaches to solving problems



		Students demonstrate knowledge in technology and apply it for completing tasks and expanding knowledge



		Communication skills



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



		Students integrate the use of a variety of communication forms and use a wide range of communication skills



		Students recognize, analyze and evaluate various forms of communication



		Thinking and reasoning skills



		Students gather and use information effectively to gain new information and knowledge, classify and organize information support inferences, and justify conclusions appropriate to the context and audience



		Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type of problems



		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 and evaluate their behavior as group members



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



		Students reflect on their growth towards self-knowledge, self-control and self-esteem



		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 demonstrate an understanding of and responsibility for global and environmental issues and act appropriately



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



		Students demonstrate pride in their cultural heritage and in Colombia



		Students demonstrate a genuine interest for people’s rights and welfare, and show commitment to solving the problems in their community



		Students demonstrate interest and actively participate in sports or any other type of physical exercise



		Students develop and demonstrate healthy life habits (physical and emotional)








		Skill to evaluate

		Evaluation type

		Number of students



		Recognition of the difference between kinetic energy and potential energy

		Homework’s, workshops and Quiz

		1 - 3



		Application of energy conservation theorem

		Homework’s and workshops

		1 - 3



		Hypothesis formulation

		Laboratory practice

		2 - 3



		Recognition of the scientific method’s rigor

		Laboratory practice

		2 - 3








		Skill to evaluate

		Evaluation type

		Number of students



		Recognition of the work, energy and power concepts

		Homework’s, workshops and quiz

		1 - 2



		Application of energy conservation theorem

		Homework’s, workshops and quiz

		1 - 2



		Hypothesis formulation

		Laboratory practice

		2 - 3



		Recognition of the scientific method’s rigor

		Laboratory practice

		2 - 3








		9. Understands the sources and properties of energy



		

		Declarative

		Procedural



		9.5 Relates the concepts of work, energy and power and applies the principal of energy conservation as an axiom of physics that allows us to understands many of the physical principles studies

		

		●



		11. Understands the nature of scientific knowledge



		11.2 Knows that scientific explanations must meet certain criteria to be considered valid (e.g., they must be consistent with experimental and observational evidence about nature, make accurate predictions about systems being studied, be logical, respect the rules of evidence, be open to criticism, report methods and procedures, make a commitment to making knowledge public)

		●

		



		12. Understands the nature of scientific inquiry



		12.1 Understands the use of hypotheses in science (e.g., selecting and narrowing the focus of data, determining additional data to be gathered; guiding the interpretation of data)

		●

		



		12.4 Uses technology (e.g., hand tools, measuring instruments, calculators, computers) and mathematics (e.g., measurement, formulas, charts, graphs) to perform accurate scientific investigations and communications

		

		●



		12.7 Knows that investigations and public communication among scientists must meet certain criteria in order to result in new knowledge and methods (e.g., arguments must be logical and demonstrate connections between natural phenomena, investigations, and the historical body of scientific knowledge; the methods and procedures used to obtain evidence must be clearly reported to enhance opportunities for further investigation)

		●

		








