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Task/Assessment Name: 

One Sunny Day

Unit or Course:

Light Energy: Absorption and Reflection

Developers: 

Seth Bonnett

Pat Gibbons             

Purpose: Summative Assessment

Vermont Framework Standards (standard number and title; no bullets): 

7.12ee  Students understand forces and motion, the properties and composition of matter, and energy sources and transformations. 

Vermont Grade Expectations or Local Learning Goals: 

S5-6:28 Students demonstrate their understanding of Light Energy by Designing demonstrations that represent the characteristics of light energy transfer.
Teacher Materials and Administration Notes: 
            Materials: Incandescent light (100 watt bulb recommended), three thermometers, attached paper template from appendix A, ruler, scissors, clock/stopwatch

***Before using this task***   It is important to make sure the students have been introduced to the distinction of light energy and heat energy. Even though we are using thermometers (which measure heat energy) to measure light energy, the experiment is still valid. When light energy hits an object and is absorbed, it is changed into heat energy. Thus we are still measuring the relative amount of light energy with the thermometers.

Students also need to understand the concept of absorption and reflection of light energy. 


The Bouncing Balls activity (grade 3/4 task) is recommended for use prior to this lesson. This task covers the angle of reflection of light. 

Scenario:

Ben, Madeline, and Jerry were playing outside one sweltering day in September. Ben had on a white shirt, Madeline had on a gray shirt, and Jerry was wearing a black shirt. 

“Boy, am I toasty!” Jerry said. 

Ben replied, ”That must be because you are very tall and are closer to the sun.”

“That doesn’t matter at all. I am just as tall and I am not as warm.” Madeline said. 

“Nah, it is the colors of the shirts that we are wearing. The colors absorb and reflect different amounts of the sunlight, which makes us feel warmer or cooler.” Jerry said.  

Which idea do you think explains why Jerry feels warmest? 

Question 1:

Write a statement that predicts why Jerry is warmest.  Explain your thinking.

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S 5-6: 2  bullets 1 and 2
3. Pre-requisite skills and knowledge students need to be successful:

· Predicting 
· Previous knowledge of light energy

4. Expected (correct) student response: (Describe what you would expect to see in the student work if the student were successful in this task.)

Students might respond in this format: I think ________ will happen because of ______reason. (ie. I think the gray shirt will get the hottest because gray is a color that I have worn and it was hot when I was wearing it. )

5. Score Guide:

    Points:

    Key Elements:


1


Includes a prediction


1 


Includes an explanation that supports their prediction

Question 2: Follow the procedure below: 

Procedure: 

1. Cut out the circle on the paper with the black, white, and gray pieces. Cut apart the sections of the circle.
2. Place the pieces of paper on the table with the colors facing up.  Form a circle that has equal spacing between the pieces but don’t let them touch. 

3. Place the thermometers under the pieces of paper so the bulbs are under the X.  Make sure that the bulb of the thermometer stays beneath the X.
4. Measure and record the temperature on each of the thermometers in degrees Celsius.


White_______    Black________  Gray_________

5. Set the lamp 10cm from the surface of the desk and center it over the pieces of paper. 

6. Turn on the light and leave it on for five minutes. 

7. Record your results in degrees Celsius on the thermometers and record your results.  


White_______    Black________  Gray_________

1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S5-6:4 
3. Pre-requisite skills and knowledge students need to be successful:

· Reading a thermometer

· Metric distance measurement

4. Expected (correct) student response:

Students will record the measurements with the units labeled in the blanks provided. 

5. Score Guide:

     Points:

    Key Elements:

1 All measurements recorded and labeled in degrees Celsius.
Question 3:

Create a data table to record your results from your measurements. Include colors of paper, beginning temperature, and ending temperature. Remember that complete data tables also include unit labels and a title. All information should be recorded in the box.


1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S5-6:5 bullet 1 and 4
3. Pre-requisite skills and knowledge students need to be successful:

Drawing data tables

4. Expected (correct) student response:

Students will have a complete data table. Units will be labeled and the temperature accurately measured within 2 degrees. 

5. Score Guide:

     Points:

    Key Elements:

1
Column headings include shirts (colors), starting and ending temperatures, and units labeled with degrees Celsius (either in column headings or after data).


1

Title present


1

Reasonable data has been entered

Question 4:

Calculate the change (up or down) in temperature, in degrees Celsius, of each color and label the units. 


White____________    Black______________  Gray_______________

1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S5-6:5 bullet 1
3. Pre-requisite skills and knowledge students need to be successful:

Subtraction skills and being able to read a data table.
Applying units to given numbers.
4. Expected (correct) student response:

Students will calculate accurately and answer the question, including correct units.

5. Score Guide:

     Points:

    Key Elements:


1


Answers accurate, complete, and labeled

Question 5:

Create a double bar graph of the before and after temperatures of each of the colors. Appropriate scale, labels, title and units should be present.

	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	


1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S5-6:5 bullet 2
3. Pre-requisite skills and knowledge students need to be successful:

Drawing double bar graphs
Identifying axes accurately

Include appropriate scale, units, labels, title
4. Expected (correct) student response:

Drawing a double bar graph with a title, correct units, labels, and scales.  Appropriately identify axes.
5. Score Guide:

     Points:

    Key Elements:

   
1

Title present


1

Accurate units of measure


1

Appropriate scales


1

Accurate axes labels 

1

Bars accurately plotted


1

Double bars labeled (or key present)

Question 6:

Look at your graph.  What patterns do you notice in the data?  
_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S5-6:6 bullet 1
3. Pre-requisite skills and knowledge students need to be successful:

Analyzing and reasoning skills
Interpreting data
Experience using specific data as evidence

4. Expected (correct) student response:

Student compares what the data show for the three colors.
5. Score Guide:

     Points:

    Key Elements:

   
1

Accurately describes data
Question 7:
Take a look at the prediction you made. Explain how your prediction was supported or not supported by your data. Back up your response using the specific data you collected as evidence. 

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3
2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S5-6:7 bullet 2
3. Pre-requisite skills and knowledge students need to be successful:

Analyzing and reasoning skills

Experience using specific data as evidence

4. Expected (correct) student response:

My prediction was supported or not supported because_________.  My data supports this by_______.

5. Score Guide:

     Points:

    Key Elements:

   
1

Told whether prediction was supported or not supported

1

Support using specific data is present

Question 8:

How are the white, gray, and black shirts affected by the light energy and why does this happen? Use the words absorption and reflection in your answer to demonstrate your understanding of light energy. 
_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S 5-6: 6 Bullets 1 and 2
3. Pre-requisite skills and knowledge students need to be successful:

Knowledge of and definition of absorption and reflection

4. Expected (correct) student response:

The black shirt is the warmest, the gray shirt is the second warmest, and the white shirt is the coolest. The black shirt was the warmest because it absorbed a majority of light energy and transferred it to heat. The white shirt was the coolest because it reflected a majority of light energy so it did not heat up. The gray shirt was in between because it reflected some light energy and absorbed some light energy. 

5. Score Guide:

     Points:

    Key Elements:


1

Including absorption and reflection in answer

1

Explaining the interaction with light and the gray shirt

1

Explaining the interaction with light and the white shirt

1

Explaining the interaction with light and the black shirt

Question 9:
Suppose Ben, Jerry, and Madeline wanted to create other experiments they could test with other variables. List at least three other variables you could change from this experiment to find other results.  _________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3
2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S5-6:3 
3. Pre-requisite skills and knowledge students need to be successful:

Understanding variables

4. Expected (correct) student response:

Students will record at least three variables such as, but not limited to: 

Height of the lamp, different colors, more shades of gray, different types of fabrics, different colors of light, etc. 

5. Score Guide:

     Points:

    Key Elements:

   
1

listed one variable


1

listed one variable


1

listed one variable

Appendix A

Circle Cutout to put under light
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White Shirt

















Teacher Guide
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