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Task/Assessment Name (if applicable): “How Hot is Your Cocoa?”
Unit or Course: Heat Grades 1-2
Developers:  Michelle Merrill and Erin Therrien West Rutland School
Purpose: Summative Assessment of heat transfer from one object to another.
Vermont Framework Standards:
7.12 Students understand forces and motion, the properties and composition of matter and energy sources and transformations.  This is evident when students E) identify and describe several common forms of energy (e.g., light, heat, and sound)  and provide examples of sources, as well as some characteristics of the transmition (e.g., light travels in straight lines until it is reflected, refracted or absorbed).

7.1 Students use scientific methods to describe, investigate, explain phenomena, and raise questions in order to: generate alternative explanations- hypotheses – based on observations and prior knowledge; Design inquiry that allows these explanations to be tested; Deduce the expected results; Gather and analyze data to compare the actual results to the expected outcomes; And make and communicate conclusions, generating new questions raised by observations and readings. This is evident when students: C) Create hypothesis for problems, design a “fair test” of their hypothesis, collect data through observation and instrumentation, and analyze data to draw conclusions; use conclusions to clarify understanding and generate new questions to be explored. D) Use evidence to construct an exploration, including scientific principals that they already know and observations they make. E) Explain a variety of observations and phenomena using concepts that have been learned. F) Use either deduction or inductive reasoning to explain observations and phenomena, or to predict answers to questions.

Vermont Grade Expectations or Local Learning Goals: S 1-2:23 
Experimenting, observing, and describing how heat moving from one object to another can cause temperature change.

Teacher Materials and Administration Notes: 
Materials: 

· Styrofoam Cups

· Room Temperature Water

· Thermometers (°C) 
· Hand-warmers packs (any brand or kind; make sure to read the package for the activation time and allow about 30 minutes for hand-warmers to warm up)
· Copies of Thermometers Page for Recording

· Hot Cocoa Packets 

· Procedure List (on student version)

· Materials List with pictures (on student version)
Teacher Tips:

· Teachers will need to pre-teach and make sure students understand how to read and record degrees Celsius from a thermometer.
· It is recommended that students use thermometers that measure only in degrees Celsius.

· Teachers will need to review words written in the performance task (See Terms handout.) Teachers should make appropriate accommodations related to reading and scribing.
· Teachers will need to make procedure and materials lists available to students.
· Teacher will need to ask students if they know what a hand warmer is.  You would probably give students a chance to hold a hand warmer before you ask them to do an investigation with one.  It gives them a chance to get over the novelty of the object and use the hand warmers for a specific purpose.  (Note that only ONE hand-warmer is used for introduction and not reused in the experiment.)
· Students will be working with a partner, and each student will record on his/her own recording sheet.

· Teachers will need to pre-measure water for students. Use a ½ cup of room temperature water.
· Teachers will need to check the amount of time each style of hand warmer needs.  Start the hand-warmers about 30 minutes before you start the experiment.
· Time:

· Set up experiment: 


10 minutes
· Initial stage of the experiment: 
10 minutes

· Wait time: 




30 minutes

· Final stage  of experiment: 

10 minutes

· Student response to experiment: 
20 minutes 
Question/Task Development Guide:
Scenario:
Bill and Sam were camping and wanted to make hot cocoa.  They had no fire.  Bill said, “Let’s try a hand warmer under a cup of water.”  Sam didn’t think it would work, but wanted cocoa.  They agreed to try to make it.  Do you think Sam and Bill will be able to make hot cocoa?
Question/Task #1:

What do you think will happen to the water when the hand warmer is put under the cup? 
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. 

GLE S 1-2:2 

Students demonstrate the understanding of predicting and hypothesizing by predicting a logical outcome to a situation, using prior knowledge, experience and/or evidence.  Explain reasons for that prediction.
3. Pre-requisite skills and knowledge students need to be successful:

Students will need to have prior knowledge of heat conduction (transferring from one object to another).
Students should have experience making and explaining a prediction.

4. Expected (correct) student response: 
Students should be able to give the following responses for a prediction:
Hypothesis: The water will get warmer/hotter.

Explanation: The student’s explanation shows understanding that heat can travel from one object to another.

5. Score Guide:

    Points:

    Key Elements:


1

Student indicates water will get warmer/hotter.
1
Student’s explanation shows understanding that heat will transfer from the hand-warmer to the water.

          0

No prediction is given.

Question/Task #2:

Follow steps on the student Procedure list. 
Student version has materials list with words and pictures for students to use.

Please label your work or use a key.

	Experiment


	Thermometer
                          Cº              Cº
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                    BEFORE        AFTER    


1. Depth of Knowledge (circle):       Webb Level 1           Web Level 2         Webb Level 3

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

GLE S 1-2:4
Students demonstrate their ability to conduct experiments by… 
· Drawing scientifically.

A: Recording relative proportion (e.g., Eyes are approximately the right size when compared to the head) including focus on finer details, and differentiating all parts observed.

B: Labeling significant aspects of a scientific drawing or diagram with words provided.
· Recording data (in a table provided by the teacher) generated from the use of simple science equipment, as well as non standard and standard measurement tools.
3. Pre-requisite skills and knowledge students need to be successful:

Students would need to know how to read and record Celsius temperatures.

Students would need to know how illustrate experiment set-up using a labeled diagram. 

4. Expected (correct) student response:

Students should be able to complete a thermometer outline with temperatures before and after a hand warmer is applied.  The student’s labeled diagram should include the cup of water with the thermometer inserted and the hand-warmer underneath. 

5. Score Guide:

     Points:

    Key Elements:

          2

Student records before and after temperatures accurately.

1

Student records either before or after temperature accurately.


2

Student draws a complete and accurate labeled diagram.


1

Student draws all elements of set-up diagram but omits one label.

          0

Temperature recording and/or initial set up incorrect.

Question/Task #3:
Read the prediction you wrote for question 1. How does that compare to what you discovered?
1. Depth of Knowledge (circle):        Webb Level 1         Webb Level 2        Webb Level 3
2. Part of the Grade Expectation(s) most strongly elicited by the question. 

GLE S 1-2:23 

Experimenting, observing, and describing how heat moving from one object to another can cause temperature change.
GLE S 1-2:2 

Students demonstrate the understanding of predicting and hypothesizing by predicting a logical outcome to a situation, using prior knowledge, experience and/or evidence.  Explain reasons for that prediction.
3. Pre-requisite skills and knowledge students need to be successful:

Making connections between a prediction and the results and comparing the information. 

4. Expected (correct) student response:

The student will make an accurate connection and comparison between the hypothesis and the results.

Responses will vary.

5. Score Guide:

     Points:

    Key Elements:

1     
Student has made an accurate connection between their prediction and what              

                           she/he discovered in the experiment. 
1   
Student also states a comparison between those two thoughts such as 

       my prediction was supported or not supported by the experiment.

0        Student gives minimal response with little or no reasoning.

Question/Task #4:

Heat moved from the ________________ to the ____________________. (DOK 1)

How do you know? (DOK 3)

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

GLE S 1-2:23 

Experimenting, observing, and describing how heat moving from one object to another can cause temperature change.

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

Experiences and instruction with heat transfer from one object to another.

4. Expected (correct) student response:

Heat moved from the hand-warmer to the water, cup or thermometer.

I know the heat moved from the hand-warmer to the ________.  I know because the temperature of the water went up.

5. Score Guide:

     Points:

    Key Elements:

1
Student correctly indicates direction of heat transfer.
1      Student states rise in water temperature as evidence.
0
Student gave incorrect response and no supportive evidence.

Question/Task #5:

This question was left unscored because we wanted to see what extended thinking our students might exhibit.  The question could be changed and scored with the use of ”What will happen …if?”  or “I wonder if I change…then…?”
Can you give us another question you might have about the experiment?

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

GLE S 1-2:1 

Generating new questions that could be explored at the end of an investigation.
3. Pre-requisite skills and knowledge students need to be successful:

Students have an understanding of how to formulate a question.
4. Expected (correct) student response:

Responses will vary, but should involve transfer of heat from one object to another.
5. Score Guide:

     Points:

    Key Elements:

0

No scoring necessary for this question.  This question is an 

expansion of knowledge.
“How Hot is your Cocoa?”

Terms:
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= Hand Warmers
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= Thermometers 
“How Hot is your Cocoa?”

Materials:
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Hand Warmer


Thermometer


Plastic Cup


Water (Room Temperature)

“How Hot is your Cocoa?”

Procedure:
Before you start make sure you have all your materials.  (See Materials List)
*Teacher Tip: Have hand warmers ready for students depending on type.


1) Put your thermometer in your 


   water.  Record the water temperature on the BEFORE    

   thermometer. (Leave in water.)


2) Take hand warmer and place it under 

     cup.

3) Draw your experiment set up.


4) After 30 minutes, read thermometer and record 
     the temperature on the AFTER thermometer.
Teacher Guide
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