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Developers: 
Purpose:  Summative Assessment
Vermont Grade Expectations or Local Learning Goals:  
S5-6:30 Students demonstrate their understanding of Structure and Function-Survival Requirements by:
· Explaining that the cell, as the basic unit of life, has the same survival needs as the organism.

S5-6:33 Students demonstrate their understanding of how Energy Flow Within Cells Supports an Organism’s Survival by:
· Demonstrating through drawings, stories or models that cells take in food and oxygen to produce energy and send out waste materials.

S 5-6:2 Students demonstrate their understanding of PREDICTING AND HYPOTHESIZING by:
· Using logical inferences derived from evidence to predict what may happen or be observed in the future.

· Providing an explanation (hypothesis) that is reasonable in terms of available evidence.

S5-6:4 Students demonstrate their ability to CONDUCT EXPERIMENTS by:
· Collecting data and recording accurate and complete data from multiple trials.
S5-6:5 Students demonstrate their ability to REPRESENT DATA by:
· Determining an appropriate representation (line graph in addition to prior examples) to represent their findings accurately.

· Selecting a scale that is appropriate for

range of data to be plotted, labeling units, and presenting data in an objective way.

S 5-6:6 Students demonstrate their ability to ANALYZE DATA by:
· Identifying relationships of variables based upon evidence.

S5-6:7 Students demonstrate their ability to EXPLAIN DATA by:
· Explaining data using correct scientific terminology 

· Using experimental results to support or refute original hypothesis.
· Considering all data when developing an explanation/conclusion.
S5-6:8 Students demonstrate their ability to APPLY RESULTS by:
· Explaining how experimental findings can be generalized to other situations.

Vermont Framework Standard: 
Scientific Method

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.  Frame questions in a way that distinguishes causes and effects; identify variables that influence the situation

and can be controlled; seek, record, and use information from reliable

sources, including scientific knowledge, observation, and experimentation;

Create hypotheses to problems, design their own experiments to test 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; Describe, explain, and model, using evidence that includes scientific principles and observations;
Organisms, Evolution, and Interdependence

7. 13 Students understand the characteristics of organisms, see patterns of similarity and differences among living organisms, understand the role of evolution, and recognize the interdependence of all systems that support life. This is evident when students:

Identify, model, and explain the structure and function (e.g., cells, tissues, organs, systems) of organisms (e.g. plants, animals, microbes), both as individual entities and as components of larger systems;
Teacher Materials and Administration Notes: 

Per Student Group
1. 2 500ml bottles (small plastic bottles) mark a line at 200 ml
2. 2 helium-quality, non-Mylar balloons, (*be aware of latex allergies)
3. 1 funnel

4. 400 ml warm water (approximately 25oC)

5. 1 measuring teaspoon

6. 5 teaspoons of active dry yeast

7. 6 teaspoons of granulated sugar

8. 1 ruler (with cm)

9. 50 cm string

10. 1 permanent Marker

11. masking tape

12.  1 stopwatch or clock to measure time

13.  1 container for warm water

14.  1 graduated cylinder to measure water

15. paper towels for spills

16. copy of student guide for each student

Scenario:

You have entered the Junior Chef of Vermont competition to be held tomorrow at your school.  You are going to be making bread dough in the first round of competition.  In order to win, you need to make the biggest dough.  All competitors are given the same amount of flour, water and yeast.  You know you must use living yeast.  Yeast, remember, is a one-celled organism that needs to do certain things in order to survive.    

The judges gave you some of the ingredients to practice with; warm water, yeast, and sugar.  You are unsure why you were given sugar.  What effect does sugar have on yeast and the size of the bread dough?                                                                                                                                                                                           
Question 1.

Why do single-celled organisms, such as yeast, need food?

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

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

S5-6:30 Students demonstrate their understanding of Structure and Function-Survival Requirements by:
Explaining that the cell, as the basic unit of life, has the same survival needs as the organism.
3.  Pre-requisite skills and knowledge students need to be successful: 
    All cells obtain food (energy) and materials for growth and repair, eliminate (recycle) 

    wastes, reproduce and provide for defense.
4.  Expected Student Response:
     Cells and organisms need food in order to grow, repair and reproduce.

5. Score Points:
2
Key Elements of Expected Student Response:  

Energy, growth, repair, (reproduce).

Question 2.

What wastes do yeast produce after using food?

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

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

S5-6:30 Students demonstrate their understanding of Structure and Function-Survival Requirements by:
Explaining that the cell, as the basic unit of life, has the same survival needs as the organism.

3.  Pre-requisite skills and knowledge students need to be successful: 
    All cells obtain food (energy) and materials for growth and repair, eliminate (recycle) 

    wastes, reproduce and provide for defense.
4.  Expected Student Response:

     Yeast need to get rid of carbon dioxide.  
5. Score Points:
1
Key Elements of Expected Student Response:  

Carbon dioxide.

Read, but do not begin, this procedure:
1. Designate a balloon person, measurer/timer, and stirrer/pourer.  
2. Balloon Person:  Stretch out both balloons by blowing them up 3-5 times.  Deflate.  Lay the balloons flat.  Using a permanent marker, make 2 dots 5 centimeters apart across the widest part of each balloon.  Put the balloons aside.
3. Measurer:  Using masking tape and the marker, label a bottle “Sugar” and the other bottle “No Sugar”.
4. Measurer: Measure out 6 teaspoons of granulated sugar and put into plastic “Sugar” bottle. 

5. Measurer: Measure out 2.5 teaspoons of yeast and put into the “Sugar” bottle.  Measure out 2.5 teaspoons of yeast and add to the “No Sugar” bottle. 
6. Stirrer/Pourer:  Put the funnel in the plastic “Sugar” bottle opening and warm water to the marked line on the bottle.  Swirl the bottle to mix the yeast, sugar and warm water. Put the funnel in the plastic “No Sugar” bottle opening and add the remaining warm water to the marked line on the bottle.  Swirl the bottle to mix the yeast and warm water.
7. Record what you observe happening in the bottles.
8. Balloon Person:  Place a balloon on each bottle opening.  
9. Measure/Timer:  Record the start time.
10. Measure/Timer:  Immediately, flatten, but do not stretch, the balloon and hold one end of the string on one dot. Pull the string tight and hold it over the second dot. Without letting go of the string, measure this distance in cm using the ruler and record your results in the data table.  Conduct these measurements at 2 minute intervals for 20 minutes.  Be sure to record any additional observations.
Question 3
Based on what you know about what cells need to do to survive, make a prediction about what will happen to the sizes of the balloons and explain your prediction.
1.  Depth of Knowledge (circle):              Webb Level 2       
2.  Part of the GE(s) most strongly elicited by the question. 
S 5-6:2 Students demonstrate their understanding of PREDICTING AND HYPOTHESIZING by:
· Using logical inferences derived from

evidence to predict what may happen or be observed in the future.

· Providing an explanation (hypothesis) that is reasonable in terms of available evidence.
S5-6:33 Students demonstrate their understanding of how Energy Flow Within Cells Supports an Organism’s Survival by:
· Demonstrating through drawings, stories or models that cells take in food and oxygen to produce energy and send out waste materials.
3. Pre-requisite skills and knowledge:

     Predicting based on evidence and 
     knowing that organisms produce carbon dioxide (gas) as waste.

4.  Expected Student Response:

     I think the balloon on the “Sugar” bottle will get bigger because sugar is food for yeast and when organisms use sugar for food they give off carbon dioxide gas as waste which will expand the balloon.  The balloon on the “No Sugar” bottle will be smaller because the yeast has no food and will produce no waste.   
5. Score Points:
2
Key Elements of Expected Student Response:  


Student prediction includes both the independent (sugar vs. no sugar over time) 
and dependent (distance) variables and an explanation based on previous knowledge of 

cell survival needs.  
Question 4:
Create a data table to record your results from your measurements. Remember that a complete data table includes a title, row and column headings, and appropriate units. 



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

2.  Part of the GE(s) most strongly elicited by the question. 
S5-6:4 Students demonstrate their ability to CONDUCT EXPERIMENTS  by:
· Collecting data and recording accurate and complete data from  multiple trials
3.  Pre-requisite skills and knowledge students need to be successful:
Creating a data table
Recording results
4.  Expected (correct) Student Response:


	Time (min)
	Distance (cm)

	
	No Sugar
	Sugar

	        0
	
	

	2
	
	

	4
	
	

	6
	
	

	8
	
	

	10
	
	

	12
	
	

	14
	
	

	16
	
	

	18
	
	

	20
	
	



5. Score Points:
3 
Key Elements of Expected Student Response:  
Row and column headings, units, title.

Students will accurate data for distances and times.
Question 5:
Re-read and follow the procedure.  

Enter your measurement results and observations in the data table you created in Question 4.
1. Depth of Knowledge (circle):  Webb Level 1  
Webb Level 2          Webb Level 3 

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

S5-6:4 Students demonstrate their ability to CONDUCT EXPERIMENTS  by:
· Collecting data and recording accurate and complete data from  multiple trials
3. Pre-requisite skills and knowledge students need to be successful:

Measuring distance in centimeters

Measuring liquids and solids

Recording data
4.  Expected (correct) Student Response:
Students follow roles, measure times and distance accurately.

Question 6: 

Create a line graph of the data.  The x axis should be time and the y axis should be distance. A key, appropriate scale, labels, title and units should be present.

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	




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

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

S5-6:5 Students demonstrate their ability to REPRESENT DATA   by…

· Selecting a scale that is appropriate for range of data to be plotted, labeling units, and presenting data in an objective way

· Including clearly labeled keys and symbols, when necessary
· Using correct scientific terminology to label representations

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


Making a line graph

Identifying axes correctly

Include appropriate scale, units, labels, key, and title
4.  Expected (correct) Student Response:

Drawing a line graph with a title, correct units, labels, scales, and a key to distinguish between the two bottles.

5. Score Points:
3   
    Key Elements of Expected Student Response:



Key, Title, Accurate labels, Accurate units of measure


Accurate axes labels



Lines accurately plotted

Question 7.

Look at your graph and your data table.  What do you notice about the change in each balloon?  Be sure to include specific data.
__________________________________________________________________
__________________________________________________________________

__________________________________________________________________

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

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

S 5-6: 6 Students demonstrate their ability to ANALYZE DATA by…
· Identifying relationships of variables based upon evidence.

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:


The balloon on the “Sugar” bottle got bigger faster than the balloon on the “No Sugar” bottle.  
5. Score Points:
1
    Key Elements of Expected Student Response:

Student uses measurements as evidence of changes.
Student compares differences quantitatively.
Question 8.  
Look back at your prediction (3).  Explain whether or not your prediction was supported by the evidence in your data.  Back up your response with specific evidence that you collected.
1.  Depth of Knowledge (circle):        Webb Level 1          Webb Level 2      
2.  Part of the GE(s) most strongly elicited by the question. 

S5-6:7 Students demonstrate their ability to
EXPLAIN DATA by:
· Explaining data using correct scientific terminology 

· Using experimental results to support or refute original hypothesis.
· Considering all data when developing an explanation/conclusion.
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:

I predicted ___________.  Therefore, my prediction was / was not supported because _______________.  
5. Score Points:
2
    Key Elements of Expected Student Response:

Stated whether the prediction was supported or not.
Uses the data to support and explain

Question 9.  

Think back to the scenario about yeast and sugar, and the gas that was captured by the balloon.  What two survival needs of cells does this investigation demonstrate?  
1.  Depth of Knowledge (circle):        Webb Level 1          Webb Level 2       Webb Level 3

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

S5-6:7 Students demonstrate their ability to EXPLAIN DATA by:

· Considering all data when developing an explanation/conclusion.
S5-6:33 Students demonstrate their understanding of how Energy Flow Within Cells Supports an Organism’s Survival by:                                                          
· Demonstrating through drawings, stories or models that cells take in food and oxygen to produce energy and send out waste materials.
S5-6:30 Students demonstrate their understanding of Structure and Function-Survival Requirements by:                                                  
· Explaining that the cell, as the basic unit of life, has the same survival needs as the organism.

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


Analyzing and reasoning skills


Experience using specific data as evidence


Cell functions
4.  Expected (correct) Student Response:  
Getting and using food (sugar) and getting rid of wastes (gas).
5. Score Points:
2
Key Elements of Expected Student Response:


Sugar is the food.

Waste is the gas given off.

Question 10.  

Given what you have learned about the effect of sugar on yeast and bread dough, would 

you choose to include sugar in your dough to try to win the competition for biggest dough?
1.  Depth of Knowledge (circle):        Webb Level 1          Webb Level 2       Webb Level 3
2.  Part of the GE(s) most strongly elicited by the question. 

   S5-6:8 Students demonstrate their ability to EXPLAIN DATA by:

    Explaining how experimental findings can be generalized to other situations.

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


Applying learning to novel situations
4. Expected (correct) Student Response:  

Yes because the balloon on the “Sugar” bottle got larger like bread would if yeast were given sugar in bread dough.  
5. Score Points:
2
Key Elements of Expected Student Response:


Recommending based on scientific conclusion.






Observations: 


(Degree to which sugar seems to dissolve, bubbles appearing, color changes, etc.)





Big Bubbles, No Troubles (or other appropriate title)





Observations:
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