CalTPA Subject-Specific Pedagogy Task
ID #00000000

— Single Subject Physics —


Before beginning this task, read the complete directions provided in the CalTPA Candidate Handbook.
Case Study 1:
Subject-Specific and Developmentally Appropriate Pedagogy

A.
Contextual Information for Case Study 1
1.
Elements of a Learning Experience in a Unit

Grade:
High School

Content Area: 
Physics

Subject Matter:
Conservation of Momentum

Time Period for the Learning Experience:
Two 45-minute sessions in two consecutive days
State-adopted Academic Content Standards for Students
Physics:  Conservation of Energy and Momentum

Standard 2:
The laws of conservation of energy and momentum provide a way to predict and describe the movement of objects. As a basis for understanding this concept 

a. Students know how to calculate momentum as the product mv.

b. Students know momentum is a separately conserved quantity different from energy.

g. Students know how to solve problems involving elastic and inelastic collisions in one dimension by using the principles of conservation of momentum and energy. 

Investigations and Experimentation

1.
Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other four strands, students should develop their own questions and perform investigations. Students will: 

a. Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data. 

Learning Goals for the Learning Experience
· Students will be able to do the following, with a focus on conservation of momentum:

· Understand how momentum depends on mass and velocity

· Understand how the momentum of a system evolves during a collision

Instructional Resources Available
· Air track, gliders with bumpers and variable mass, dynamics carts, stopwatches, meter sticks
2.
Class Description

Students are in a high school physics class. They particularly need opportunities to learn content in different ways and to revisit content. Many of the students enjoy the school environment and like to socialize with each other. Most of the students are active in after-school activities, including sports, clubs, tutoring, and jobs, which leaves little time for homework. The majority of the class plan to attend the local community college or technical computer school. There are some students who are unsure about what careers they want to pursue. About two-thirds of the students in this class have at least one other class with their classmates.
3.
Developmental Needs of the Students in Grades 9–12

· Understand connections between the lesson content and life outside of school

· Develop advanced thinking and problem-solving skills

· Develop socially and handle the intense social peer pressure to conform while maintaining individuality
B.
Questions for Case Study 1
1.
Given the contextual information for Case Study 1, think about a lesson you might use with these students that addresses the subject matter learning goals and the developmental needs of the students described. In the columns below describe: 
· Instructional strategies
· Student activities
· Instructional resources
Note:
Instructional strategies are what the teacher does during instruction and student activities are what the students do during the lesson.  Include how you would use the instructional resources as you describe your strategies and student activities..
	Instructional Strategies
	Student Activities

	
	


2.
Based on your knowledge of the subject-specific content and of student development, explain why the instructional strategies, student activities, and resources you listed in question 1:
	· are appropriate for this class
	

	· address the developmental needs of these students
	

	· help these students make progress toward achieving the state-adopted academic content standards for students in this content area
	


— END OF CASE STUDY 1 —

Case Study 2:
Assessment Practices

A.
Contextual Information for Case Study 2
1.
Elements of a Learning Experience in a Unit

Grade: 
High School


Content Area: 
Physics

Subject Matter: 
Electrical Circuits


Time Period for Whole Unit: 
Three weeks

State-adopted Academic Content Standards for Students
Electric and Magnetic Phenomena

5.
Electric and magnetic phenomena are related and have many practical applications. As a basis for understanding this concept: 

a. Students know how to predict the voltage or current in simple direct current (DC) electric circuits constructed from batteries, wires, resistors, and capacitors. 

b. Students know how to solve problems involving Ohm's law. 

c. Students know any resistive element in a DC circuit dissipates energy, which heats the resistor. Students can calculate the power (rate of energy dissipation) in any resistive circuit element by using the formula Power = IR (potential difference) × I (current)
= I2R. 
Investigation and Experimentation

1. Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other four strands, students should develop their own questions and perform investigations. Students will: 

a. Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data. 

Learning Goals for Whole Unit 

Students will be able to do the following:
· Understand the required conditions for a circuit
· Identify basic circuit elements, values, and uses
· Apply Ohm’s Law to relate electric current to voltage and resistance in an electrical circuit
· Understand the differences between and similarities of parallel and series resistors in an electrical circuit
· Understand the relationship between power and energy
· Understand how electric power is generated in an electrical circuit
· Select and use appropriate scientific equipment in a safe manner
· Perform a scientific investigation to collect and display data and to analyze relationships
2.
Teacher Reflection on Student Assessment for This Unit

“I am not satisfied with the assessment plan I used for the last unit of study. I gave the students a diagnostic test at the beginning of the unit, two quizzes during the unit, and a final test, all of which came from the teacher’s guide. I feel, though, that I need additional information on what students really know and understand, their misconceptions, what they learned during the instruction, and their progress toward achieving the learning goals. I am looking for ways to improve my assessment plan so I can have a more complete understanding of how well these students learned the subject matter.”

3.
Assessment Plan
	
	Day 1
	Day 6
	Day 11
	Day 15

	Goals Assessed
	Identify criteria for a working circuit
Identify basic circuit elements 
	Understand voltage, resistance, and current
Identify criteria for a working circuit
Identify basic circuit elements
	Understand applications of Ohm’s Law to simple series and parallel circuits
	Ability to apply Ohm’s Law 

Understand electrical power and energy in circuits

Use equipment safely

	Type
	Formal, diagnostic test from curriculum guide; multiple-choice; formative
	Formal quiz from the textbook; multiple-choice; formative
	Formal quiz from the textbook; multiple-choice; formative
	Formal, final chapter/unit exam from textbook; multiple-choice and fill in the blank; summative

	Purpose
	Assess previous knowledge and skills
	Assess acquired concepts and skills
	Assess acquired skills and concepts
	Assess acquired knowledge and skills from instructional unit

	Implemen-tation
	Individual assessment; paper and pencil; teacher corrects with an answer key
	Individual assessment; paper and pencil; teacher corrects with an answer key
	Individual assessment; paper and pencil; teacher corrects with an answer key
	Individual assessment; paper and pencil; teacher corrects with an answer key

	Feedback Strategies


	Tell students of scores and inform students of correct and incorrect items
	Inform students of correct and incorrect items
	Inform students of correct and incorrect items
	Inform students of correct and incorrect items

	Informing Instruction
	To determine what needs to be reviewed and where to begin teaching
	To determine who has learned the material presented
	To determine who has learned the material presented
	To determine the level of each student’s achievement toward the goals


______________________________________________________________________
B.  Questions for Case Study 2
	1.a.

	Identify one strength in the assessment plan and explain why it is a strength in relation to the learning goals of this unit.
	

	1.b.
	Identify one weakness in the assessment plan and explain why it is a weakness in relation to the learning goals of this unit.
	


2.
Suppose that you found the following additional assessment in a supplementary resource.  Think about how the additional assessment could improve the teacher’s assessment plan. 
Additional Assessment
1.
In the laboratory, students compare and contrast the effects of changes in voltage and resistance on electrical currents and record and analyze their results in a laboratory report.
2.
Two drawings are provided showing a voltage source with two identical light bulbs a) in series and b) in parallel.


In which configuration would the light bulbs be brighter? Use what you have learned about Ohm’s Law to evaluate and defend your answer.
Explain to the teacher how it might be used to improve the plan by answering the following questions: 

	2.a.
	When in the plan would you use this assessment?
	

	2.b.
	What goals would be assessed by this assessment?
	

	2.c.
	What type of assessment would it be?
	

	2.d.
	What would be the purpose of the assessment?
	

	2.e.
	How would you implement
the assessment?
	

	2.f.
	What feedback strategies would you use?
	

	2.g. 
	How would the results of the assessment inform instruction?
	


3.
Explain how using the additional assessment as you described in question 2 improves the teacher’s assessment plan and what specific information would be gained about what the students really know and understand about the content area, their misconceptions, and their progress toward achieving the learning goals. 
	


— END OF CASE STUDY 2 —

Case Study 3:
Adaptation of Subject-Specific Pedagogy for English Learners

A.
Contextual Information for Case Study 3:

1.
Elements of a Learning Experience for 2 Days in a Unit

Grade: 
High School

Content Area:
Physics 
Subject Matter: 
Waves
Time Period for Whole Unit:
Three weeks

State-adopted Academic Content Standards for Students

Waves

4.
Waves have characteristic properties that do not depend on the type of wave. As a basis for understanding this concept 
a. Students know waves carry energy from one place to another. 

b. Students know how to identify transverse and longitudinal waves in mechanical media, such as springs and ropes, and on the Earth (seismic waves). 

c. Students know how to solve problems involving wavelength, frequency, and wave speed. 

d. Students know sound is a longitudinal wave whose speed depends on the properties of the medium in which it propagates. 

e. Students know radio waves, light, and X-rays are different wavelength bands in the spectrum of electromagnetic waves whose speed in a vacuum is approximately 3×108 m/s (186,000 miles/second). 

f. Students know how to identify the characteristic properties of waves: interference (beats), diffraction, refraction, Doppler effect, and polarization. 

Learning Goals for Whole Unit 

Students will be able to do the following, with a focus on waves:

· Understand that waves transmit energy and information without transmitting mass

· [image: image1.png]


Identify transverse and longitudinal waves in the environment 

· Understand and use the equation  

· Understand that sound waves and light waves are different types of waves

· Understand that visible light makes up part of the electromagnetic spectrum

Relationship to Preceding and Subsequent Learning Experiences

Preceding - Some of the skills, such as observation and measurement, have been covered in other scientific units.

Subsequent - Waves will be covered in a manner similar to other scientific units. Science process skills are important inquiry tools, and opportunities for developing them are provided throughout the unit. 

2.
Outline of Plans for Days 1 and 2

The following outline addresses some of the academic content standards and unit goals, but it is not expected that the students will achieve them during the two days.  

Instructional Strategies

· On Day 1, lead a discussion about waves in the environment. Write student ideas on the board.  Have students independently read a handout concerning cell phone reception. Then present the following scenario:  “You are on a long car trip, and you notice your cell phone coverage goes in and out. Write three or four paragraphs describing why your cell phone coverage was changing and how it was affected by the environment around you.” Have students write two or three paragraphs using newly acquired scientific terms to explain their answer to classmates.

· On Day 2, allow students to complete written response. Have students practice with a partner summarizing their written work orally. Then have them individually share their oral summaries using newly acquired scientific terms with the whole class and receive feedback on the accuracy of their understanding of the topic under discussion.

Student Activities

· Participate in a discussion about “waves.” Read the handout about cell phones. Listen to and carefully consider the scenario. Use library resources, encyclopedias, or the Internet to research answers and write two or three paragraphs using newly acquired scientific terms and applying them to the scenario.

· Complete the written response. Practice with a partner summarizing their written work orally.  Present oral summary, using newly acquired scientific terms, to whole class. Provide feedback to other students on the accuracy of their understanding of waves.

Progress Monitoring

· Teacher will use class discussions, written responses to questions, projects, scientific inquiry investigation, portfolio, and chapter test to determine level of learning.
· Students will receive written and oral feedback from the teacher and oral feedback from peers.

3.
Student Description

Elena is a 15 year-old 10th grader and an English learner.  She is from Mexico and both of her parents are professionals.  Her extended family includes aunts, uncles, and cousins.  Her grandparents live in Mexico and she and her family visit them in the summer.  She has been in the United States for one and a half years.  She is literate in Spanish and often reads Spanish literature.  Her report cards from her school in Mexico indicate above average grades.  Elena is somewhat shy socially but is well liked and works well in small groups.  She is seldom absent from school. The CELDT results indicate overall score in the Early Intermediate range, and she has been identified as an English learner.  

Written Response to “What is your favorite family day?”
A Special Family Celebration

As special family time is when my family celebrate the anniversary of my grandmother and grandfather.  They are my abuelita and abuelito.  Why is it especial?  I like this because all my family come to my grandparent house for make especial food of my country.  The fiesta is very especial.  My grandparent have marry 45 year.  They live in Mexico my tia, tio and primos all go to Mexico for all family celebrate together.  We like have all family together. My primos and me see friends in our city.  We give grandparent big picture of all family.  Grandparent like fiesta and gift.  They are much happy.
Transcript of Student Oral Response to:  “Tell me about your dance class.”
I like my dance class at community center.  I need class for forget my problems.  Is like help.  I forgot my problems.  When I dance, I like my dress because everybody look me and say, “Oh, that look pretty.”  Everybody take my picture.  I was in newspaper.  When I dancing, I feel very good.  I like that because I represent my country.

B.
Questions for Case Study 3
	1.
	Identify two specific learning needs the student has as an English learner, based on the student description and the responses. 
	

	2.a.
	Identify one instructional strategy or student activity from the outline of plans that could be challenging for the student.  
	

	2.b.
	Explain why the strategy or activity you chose could be challenging to the student.  Use your knowledge of English learners and your analysis of the student’s learning needs in your explanation. 
	

	3.a.
	Describe how you would adapt the strategy or activity you identified above to meet the learning needs of the student.  Consider specific subject matter pedagogy when writing your description.  
	

	3.b.
	Explain how your adaptation would be effective for the student in making progress toward the learning goals of the lesson. (In your explanation of the adaptation, refer to specific aspects of the student description and to the samples of proficiency in English.)
	

	3.c.
	Explain how your adaptation would be effective for the student in making progress toward English language development. (In your explanation of the adaptation, refer to specific aspects of the student description and to the samples of proficiency in English.)
	

	4.a.
	Which progress monitoring assessment based on the lesson plan would you choose to monitor this student’s progress toward achieving the learning goal(s)?
	

	4.b.
	Give a rationale for your choice of progress monitoring assessment.  Use your knowledge of content in this unit, and this student’s English language abilities in your rationale.
	

	5.
	Based on what you learned about this student’s English proficiency, what would be your next steps in planning to facilitate her English language development?  Consider specific information from the student description and her written and oral language samples when responding.
	


— END OF CASE STUDY 3 —

Case Study 4:
Adaptation of Subject-Specific Pedagogy for Students with Special Needs

A.
Contextual Information for Case Study 4

1.
Elements of a Learning Experience for 3 Days in a Unit

Grade: 
High School
Content Area:
Physics

Subject Matter: 
Motion and Forces
Time Period for Whole Unit:
Three weeks
State-adopted Academic Content Standards for Students
Motion and Forces

1.
Newton’s laws predict the motion of most objects. As a basis for understanding this concept, students know
a.
How to solve problems involving constant speed and average speed.

b.
When forces are balanced no acceleration occurs, and thus an object continues to move at a constant speed or stays at rest.

c.
How to apply the law F= ma to solve one-dimensional motion problems involving constant forces.

d.
When one object exerts a force on a second object, the second object always exerts a force of equal magnitude and opposite direction.

Learning Goals for Whole Unit 

Students will be able to do the following, with a focus on Newton’s laws:

· Understand the relationship between displacement, velocity, and acceleration

· Understand the concept of inertia

· Apply Newton’s second law to determine the acceleration of objects

· Know how action and reaction forces are related

Relationship to Preceding and Subsequent Learning Experiences
Preceding - Motion and forces are the foundation of other concepts to be studied in this course.
Subsequent - Concepts are necessary for understanding the next unit:  Conservation of Energy and Momentum. Students have performed experiments, but mostly in chemistry.

2.
Outline of Plans for Days 3, 4, and 5

The following outline addresses some of the academic content standards and unit goals, but it is not expected that the students will achieve them during the three days.  

Instructional Strategies

· On Day 3, read textbook about Newton’s laws (vary between independent, silent reading and oral reading to whole class). Present additional information about the concepts and lead whole-class discussion. Have students respond in writing to the questions in the book.

· On Day 4, do a demonstration experiment about motion and speed with the whole class.  Demonstrate the key concepts of experimental design and write-up. Students work in small groups to conduct their own trials and to collect, analyze, and display data. Students write individual summaries. As a group, they present their findings to the class and receive feedback from others.

· On Day 5, have students read excerpts of entries from a scientist’s journal in their textbook.  Journal entries describe the scientist’s findings regarding the same experiment performed on Day 4. Students discuss the entries with a partner. Each student writes a letter to the scientist comparing his or her group’s results to those of the scientists and providing a rationale for any differences, with specific reference to measurement error. Sample letters are in the textbook for Day 5 instruction.

Student Activities 

· In class, read textbook, then have students ‘swap’ procedures to determine ability to design experiments.  For homework, complete written responses to questions in textbook.  

· Watch demonstration experiment, take notes, and participate in class analysis and discussion.  Work in a group to conduct own trials. Individual students write summaries of findings.  Present group findings to whole class. Provide feedback to other groups.

· Read journal entries and discuss entries and findings with a partner. Write a letter to the scientist. Read a letter written by another classmate and analyze for scientific understanding and reasonableness.

Progress Monitoring
· Teacher will use class discussions, responses to questions, written summary of findings, group presentation, and letter to scientist to monitor student progress.

· Students will receive written and oral comments from the teacher and other students.

3.
Student Description

Alex is a 16-year-old boy in the eleventh grade. He had difficulty with the development of his early literacy skills, including the acquisition of sound/symbol relationships and word identification, demonstrated in both his reading and writing.  In the second grade, Alex was identified as a student with specific learning disabilities. Since then, Alex has received special education support primarily in  a resource room for language arts, while he is included in the general education curriculum. He is able to independently read text at a ninth grade level and continues to struggle with decoding words. Alex also has asthma for which he takes daily medication and occasionally needs to use an inhaler. He is a self-isolating person who does not readily join into whole-class conversations or contribute to group learning situations. His tendency is to sit alone at lunch and to be by himself during transitional time. There is no in-class support for this student.
B.
Questions for Case Study 4
	1.a.
	Identify one instructional strategy or student activity from the outline of plans that could be challenging for the student, considering the description of the student’s learning disability.  
	

	1.b.
	Explain why the strategy or activity you chose could be challenging for the student, based on specific aspects of the student description.
	

	1.c.
	Describe how you would adapt the strategy or activity you identified to meet the needs of the student.
	

	1.d.
	Explain how your adaptation would be effective for the student in making progress toward achieving the learning goal(s) of this unit.
	

	2.a.
	Identify one additional instructional strategy or student activity from the outline of plans that could be challenging for the student, considering the student’s other learning needs.  
	

	2.b.
	Explain why the strategy or activity you chose could be challenging for the student, based on specific aspects of the student description.
	

	2.c.
	Describe how you would adapt the strategy or activity you identified to meet the needs of the student.
	

	2.d.
	Explain how your adaptation would be effective for the student in making progress toward achieving the learning goal(s) of this unit.
	

	3.a.
	What progress monitoring assessment would you choose to obtain evidence of the student’s progress toward a learning goal(s)?   
	

	3.b.
	Give a rationale for your choice of assessment.  Use your knowledge of academic content in this unit and this student’s learning needs in your rationale.
	


— END OF CASE STUDY 4 —
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