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Submitted by: Carlos Andrés Ortiz Cardona
	OVERVIEW : This chapter will set the tone and attitude for the entire course. Students need to be reminded that scientists are real people working on real problems. Physics is not a body of facts, but rather is a process of asking questions and designing experiments and theories to answer those questions and designing experiments and theories to answer those questions and explain the answers

	STAGE 1 – IDENTIFY DESIRED RESULTS

	
[image: image2.emf] 

11. Understands the nature of scientific knowledge  

 Declarative  Procedural  

11.1   Knows ways in which science distinguishes itself from other  ways of knowing and from other bodies of knowledge (e.g., use  of empirical standards, logical arguments, skepticism)  ●   

11.2   Knows that scientific explanations must meet certain criteria  to be c onsidered 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)  ●   

11.3   Understands how scientific knowledge changes and  accumulates over time (e.g., all scientific knowledge is subject to  change as new evidence becomes available; some scientific ideas  are incomplete and  opportunity exists in these areas for new  advances; theories are continually tested, revised, and  occasionally discarded)  ●   

11.4   Knows that from time to time, major shifts occur in the  scientific view of how the world works, but usually the changes  that take place in the body of scientific knowledge are small  modifications of prior knowledge  ●   

12. Understands the nature of scient ific 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)  ●   

12.5   Knows that conceptual principles and knowledge guide  scientific inquiries; historical and current scientific knowledge  influence the design and interpretation of investigations and the  evaluation of proposed explanations made by other scientists  ●   
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12.6   Knows that scientists conduct investigations for a variety of  reasons (e.g., to discover new aspects of the natural world, to  explain recently observed phenomena, to test the conclusions of  prior investigations, to test the predictions of current theories )  ●   

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)  ●   

13. Understands the scientific enterprise  

13.1   Knows that, throughout history, diverse cultures have  developed scientific ideas and solved human problems through  technology  ●   

13.2   Understands that individuals and teams contribute to science  and engineering at different levels of complexity (e.g., an  individual may conduct basic field studies; hundreds of people  may work together on a major scientific question or technological  probl em)  ●   

13.3   Understands the ethical traditions associated with the  scientific enterprise (e.g., commitment to peer review, truthful  reporting about the methods and outcomes of investigations,  publication of the results of work) and that scientists who vio late  these traditions are censored by their peers  ●   

  13.5   Understands that science involves different types of work in  many different disciplines (e.g., scientists in different disciplines  ask different questions, use different methods of investigation,  and accept different types of evidence to support their  exp lanations; many scientific investigations require the  contributions of individuals from different disciplines; new  disciplines of science, such as geophysics and biochemistry,  often emerge at the interface of older disciplines)  ●   

13.6   Knows that creativi ty, imagination, and a good knowledge  base are all required in the work of science and engineering  ●   
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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 physics?

How physicists study problems in an organized way?

What is similar in the ways scientists study problems?
	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: image5.emf]Skill to evaluate Evaluation  type  Number of  students  

Identification of the qualities of a scientist Discussion  all  

Comparison of science with other bodies of the knowledge Group  dynamics  2    

Identification of the basic steps of the scientific method Quiz  1  

Recognition of the scientific knowledge’s evolution Discussion  all  

Hypothesis formulation Laboratory  practice  2  -   3  

Recognition of the research importance Group  dynamics    all  

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

Recognition of the ethical traditions associated with the scientific enterprise Homework  1  

 



	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:  10                           Term:  I
Name / Theme or Unit: The Mathematical Language of Physics
Time Frame: 10 Hours


Submitted by: Carlos Andrés Ortiz Cardona

	OVERVIEW : This chapter will introduce the SI system and scientific notation. This chapter will also review the rules for performing operations with numerical values written in scientific notation. Additionally, the concepts of uncertainty, precision, and accuracy will be defined and explained. Graphical presentation of data will be discussed

	STAGE 1 – IDENTIFY DESIRED RESULTS
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11. Understands the nature of scientific knowledge  

 Declarative  Procedural  

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)  ●   

12.2  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 a n 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,  fo rmulas, charts, graphs) to perform accurate scientific  investigations and communications   ●  
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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:

1. Define the SI standards of measurement

2. What is the scientific notation?

3. What is the difference between accuracy and precision?

4. What are the significant digits?

5. What is an independent and dependent variable?
	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: image9.emf]Skill to evaluate Evaluation  type  Number of  students  

Recognition of the standards of measurement Workshops,   homework’s   and Quiz  1  -   3  

Recognition of accuracy and precision concepts Workshops,    homework’s   and Quiz  1  -   3  

Use of the significant digits in arithmetic operations Workshops,    homework’s   and Quiz  1  –   3  

Recognize an dependent and independent variables Workshops,    homework’s   and Quiz  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 ___________
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Submitted by: Carlos Andrés Ortiz Cardona

	OVERVIEW : The concepts used to describe motion-position, velocity, and acceleration-are difficult to grasp. Students are given tools to help them develop their intuition about these abstract ideas. Sketches and motion diagrams provide physical models that help students grasp the meaning of the signs of quantities. Problem solving requires developing a strategy. In this chapter, the first step in a problem solving strategy is developed; students learn to translate words into sketches and symbols. The mathematical steps of the strategy are developed in later chapters

	STAGE 1 – IDENTIFY DESIRED RESULTS
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10. Understands forces and motion  

 Declarative  Procedural  

10.5  Analyses the relations between position, velocity and body  acceleration in rectilinear, parabolic, or circular movements in  relation to different reference systems.   ●  

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  

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 establ ish  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 resp onsible citizens in the community, department, nation and the world  




	Essential questions:

1. What is a coordinate system?

2. What is the difference between scalar and vector quantities?

3. What is velocity and acceleration?
	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: image13.emf]Skill to evaluate Evaluation  type  Number of  students  

Recognition of scalar and vector quantities Workshops,   homework’s   and Quiz  1  -   3  

Recognition of the coordinate system Workshops,    homework’s   and Quiz  1  -   3  

Recognition of the velocity and acceleration concepts Workshops,    homework’s   and Quiz  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.

	13. Workshops

14. Homework’s

15. Simulations

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

	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.
		Skill to evaluate

		Evaluation type

		Number of students



		Identification of the qualities of a scientist

		Discussion

		all



		Comparison of science with other bodies of the knowledge

		Group dynamics

		2





		Identification of the basic steps of the scientific method

		Quiz

		1



		Recognition of the scientific knowledge’s evolution

		Discussion

		all



		Hypothesis formulation

		Laboratory practice

		2 - 3



		Recognition of the research importance

		Group dynamics

		

all



		Recognition of the scientific method’s rigor

		Laboratory practice

		2 - 3



		Recognition of the ethical traditions associated with the scientific enterprise

		Homework

		1








		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








		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








		10. Understands forces and motion



		

		Declarative

		Procedural



		10.5 Analyses the relations between position, velocity and body acceleration in rectilinear, parabolic, or circular movements in relation to different reference systems.

		

		●



		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)

		●

		








		Skill to evaluate

		Evaluation type

		Number of students



		Recognition of scalar and vector quantities

		Workshops, homework’s and Quiz

		1 - 3



		Recognition of the coordinate system

		Workshops,  homework’s and Quiz

		1 - 3



		Recognition of the velocity and acceleration concepts

		Workshops,  homework’s and Quiz

		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 standards of measurement

		Workshops, homework’s and Quiz

		1 - 3



		Recognition of accuracy and precision concepts

		Workshops,  homework’s and Quiz

		1 - 3



		Use of the significant digits in arithmetic operations

		Workshops,  homework’s and Quiz

		1 – 3



		Recognize an dependent and independent variables

		Workshops,  homework’s and Quiz

		1 – 3



		Hypothesis formulation

		Laboratory practice

		2 - 3



		Recognition of the scientific method’s rigor

		Laboratory practice

		2 - 3








		11. Understands the nature of scientific knowledge



		

		Declarative

		Procedural



		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

		

		●








		12.6 Knows that scientists conduct investigations for a variety of reasons (e.g., to discover new aspects of the natural world, to explain recently observed phenomena, to test the conclusions of prior investigations, to test the predictions of current theories)

		●

		



		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)

		●

		



		13. Understands the scientific enterprise



		13.1 Knows that, throughout history, diverse cultures have developed scientific ideas and solved human problems through technology

		●

		



		13.2 Understands that individuals and teams contribute to science and engineering at different levels of complexity (e.g., an individual may conduct basic field studies; hundreds of people may work together on a major scientific question or technological problem)

		●

		



		13.3 Understands the ethical traditions associated with the scientific enterprise (e.g., commitment to peer review, truthful reporting about the methods and outcomes of investigations, publication of the results of work) and that scientists who violate these traditions are censored by their peers

		●

		



		 13.5 Understands that science involves different types of work in many different disciplines (e.g., scientists in different disciplines ask different questions, use different methods of investigation, and accept different types of evidence to support their explanations; many scientific investigations require the contributions of individuals from different disciplines; new disciplines of science, such as geophysics and biochemistry, often emerge at the interface of older disciplines)

		●

		



		13.6 Knows that creativity, imagination, and a good knowledge base are all required in the work of science and engineering

		●

		








		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








		11. Understands the nature of scientific knowledge



		

		Declarative

		Procedural



		11.1 Knows ways in which science distinguishes itself from other ways of knowing and from other bodies of knowledge (e.g., use of empirical standards, logical arguments, skepticism)

		●

		



		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)

		●

		



		11.3 Understands how scientific knowledge changes and accumulates over time (e.g., all scientific knowledge is subject to change as new evidence becomes available; some scientific ideas are incomplete and opportunity exists in these areas for new advances; theories are continually tested, revised, and occasionally discarded)

		●

		



		11.4 Knows that from time to time, major shifts occur in the scientific view of how the world works, but usually the changes that take place in the body of scientific knowledge are small modifications of prior knowledge

		●

		



		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)

		●

		



		12.5 Knows that conceptual principles and knowledge guide scientific inquiries; historical and current scientific knowledge influence the design and interpretation of investigations and the evaluation of proposed explanations made by other scientists

		●

		








