           





Scoring Guide

The Sum of the Whole

Unit or Course:   Properties of Matter
Developers:       Mark Rampone, Stacey  Godbout; Manchester Elementary School; Bennington Rutland     




Supervisory Union 
Purpose:     Culminating (summative) assessment administered to grade  3-4 students.  Student work will be scored and examined for general program development and to inform instruction.
Vermont Framework Standards:
Inquiry 7.1
Space, Time, and Matter 7.12 
Vermont Grade Expectations or Local Learning Goals:


GE S3-4:2
Evidence of Understanding:

Students demonstrate their understanding of PREDICTING AND HYPOTHESIZING by…

· Identifying simple patterns of evidence used to develop a prediction and propose an explanation.
GE S3-4: 3a, b
Evidence of Understanding:

Students demonstrate their understanding of EXPERIMENTAL DESIGN by…

· Writing a plan related to the question that includes:

a. A list of materials needed.

b. A diagram, with important elements labeled, that supports

procedures and illustrates the setup .

GE S3-4:9 a, b, c
Evidence of Understanding:

Students demonstrate their understanding of the Properties of Matter by…

Investigating and measuring how the total weight of the parts of a substance, no matter how they are combined, remains the same (e.g., water and gravel mixture, or a Lego car system, or the weight of sugar plus the weight of water equals the total weight of the sugar solution).
Science Concepts:

a. All matter has weight that can be measured.

b. The weight of the whole is the same as the sum of the parts.

c. Most objects/substances are made of smaller parts.

Materials and Administration Notes:
Use the Lego House activity previous to the administration of this assessment.  The scenario requires 200 legos.

You will need a sealed bag of ice for each student and a triple beam balance for the summative assessment.
Scenario:  (This is the pre-assessment activity done after teaching the unit on properties of matter.)
The Sum of the Whole

Little George has made a Lego house using all 200 of his Legos.  His big sister comes and WRECKS the Lego house, much to his dismay.  

George sadly puts his legos back into the bag.  When he goes to put them away he screeches at his sister, “Now it weighs less, you lost some Legos!” 

Mom makes them count each one and they find that George still has 200 Legos. 

His sister says, “See, it can’t weigh less, they are all still there.”  

George thinks that since they’re taken apart that they weigh less than the house.  His sister is sure George is just being difficult, but George insists the whole house weighed more than the blocks.

Who is right and why?

Question/Task #1:

We did a lego house activity like in the story The Sum of the Whole in class.

1.) What did you learn about the mass of the Lego house compared to the mass of all the Lego pieces?

 (GE S3-4:9 b Properties of Matter)

Webb depth of knowledge: Level 1
1 point

Reflects the understanding that mass stays the same (the mass of the whole 

equals the mass of the parts.)

0 points
Response is partially correct or incomplete.

Prerequisite skills: 
· Work with Legos

· Measuring mass
Today, we have a sealed bag of ice, so no ice or water will be lost. If we allow the bag of ice to melt, will the mass remain the same when the bag of ice is melted?    It’s your job to design an investigation to determine how the mass of ice and water compare.
2.)  Make a prediction for your investigation and explain your thinking.
 (GE S3-4:2  Develop Prediction)  Webb depth of knowledge: Level 3

2 points
Hypothesis with related explanation

1 point

Hypothesis with unrelated explanation

0 points
No hypothesis.

Prerequisite skills: 

· practice in making a prediction with evidence to support that prediction

· application of knowledge of mass of solids turned to liquids
3.)  Design the steps of an investigation to help determine how the mass of ice and water compare. List the steps of your procedure; be sure to include a beginning, middle, and end.

(GE S3-4:3  c  Designing Experiments)  Webb depth of knowledge: Level 3
2 points 
Procedure which lists the steps sequentially (beginning, middle, and end) and describes how the experimenter will manipulate or change only one variable at a time (“Fair Test”).

1 point
Only:  Procedure which lists the steps sequentially (beginning, middle, and end).

1 point
Only:  describes how the experimenter will manipulate or change only one variable at a time (“Fair Test”).

0 points
Flawed design.

Prerequisite skills: 

· Experiences with experimental design where only one variable changes

· Other experiences with change of state and mass

4.)  List your materials here. 
(GE S3-4:3  a  Designing Experiments)  Webb depth of knowledge: Level 2

Bag of ice and scale is needed.

1 point

A complete list of materials is needed.

0 points
Incomplete list.
Prerequisite skills:

· Experiences with investigations where students list materials
· Experiences with equipment-mass and scales
5.) Conduct your experiment.  Include a labeled diagram.

Make a chart or table that shows your beginning and final mass measurements.
(GE S3-4: 4b and GE S3-4:5 bullet 3) Webb depth of knowledge: Level 2
Key elements: labels, accuracy, completeness.

2 points
Complete and accurate diagrams and chart with mass labels.
1 point

Attempted diagrams with or without labels—some flaws

0 points
No attempt.

Prerequisite skills: 

· Multiple experiences drawing and labeling diagrams

· Experiences measuring mass

· Experiences making charts
6.) Do the data agree with what you predicted?  Explain why or why not based on your evidence. (GE S3-4:6 and GE S3-4:7) Webb depth of knowledge: Level 3
3 points – Yes/No –explanation must support conclusion based on evidence

2 points _ Yes/No – correct statement with conclusion based on knowledge

1 point -    Yes/No – statement without backup

0 points -  No response

Prerequisite skills:

· Experience using data to show cause/effect relationships

· Interpreting patterns experiences

· Experiences analyzing data
7.) Use evidence from your chart to explain how the mass of the bag of water compares to the mass of the bag of ice.  Be sure to use these science words in your explanation:  mass, matter, liquid, and solid.  
(GE S3-4:9  a,b)             Webb depth of knowledge:  Level 3

When matter changes state, mass is conserved.  (Example, “When matter changes from a solid to a liquid the mass stays the same.”)

3 points
Complete and accurate response using all scientific vocabulary.

2 points
Response is partially correct or may not use all scientific vocabulary.

1 point

Response is attempted.

0 points
No response
Prerequisite skills:

· Experiments which ask students to make conclusion statements about findings using evidence from experiments.
8.) What do you think would happen to the mass if that same amount of water was boiled into steam to fill a balloon?  

 (GE S3-4:2 and GE S3-4:9b)  Webb depth of knowledge: Level 3
When matter changes state, mass is conserved.  (Example, “If the mass stays the same from solid to liquid, it should stay the same from liquid to gas.”)

3 points – Accurate response which applies their understanding of conservation of matter

2 points - Response shows misconceptions about conservation of matter

1 point – Response attempted

0 points – No response

Prerequisite skills:

· Students have knowledge that gasses have mass.

· Students apply knowledge that changes of state conserves mass.
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