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Frog Metamorphosis 

Scenario Summary
	Title: 
Frog Metamorphosis
	Grade: High School

	Description:
Students investigate the effects of adding thyroxine or iodine to pond water on the rate of metamorphosis of tadpoles into frogs.  

	Item Descriptor
	EALR Strand, Learning Target, 

and Item Characteristic
	Item Type

	
	Properties

 of Systems
	Structure

of Systems
	Changes

 in Systems
	Inquiry

 in Science
	Designing

Solutions
	Multiple Choice
	Short Answer
	Extended Response
	Cognitive Level

	1
	Identify a scientific explanation of the effect of thyroxine on metamorphosis of tadpoles using given data.
	
	
	
	IN03 2.1.3 
c
	
	A
	
	
	I

	2
	Identify a scientific explanation of the effect of distilled water on metamorphosis of tadpoles using given data.
	
	
	
	IN03 2.1.3 
c
	
	B
	
	
	I

	3
	Identify the purpose of the distilled water in the investigation’s procedure in terms of the validity of the investigation.
	
	
	
	IN09 2.2.9 
d
	
	B
	
	
	II

	4
	Identify appropriate techniques, including mathematical analysis and available computer technology, to gather and analyze data.
	
	
	
	IN02 2.1.2 
f
	
	C
	
	
	II

	Total
	4
	0
	0
	I=2pts.
II=2pts.

	Ideal Totals
	3-6
	1-2
	0-1
	I: 25%

II:75%


Frog Metamorphosis
Directions: Use the following information to answer numbers 1 through 4.

Neal and Brigit were studying how hormones affect the metamorphosis of tadpoles into frogs.  They found that the hormone thyroxine affects the rate of metamorphosis and that thyroxine contains iodine.  They wondered if adding iodine to pond water would have the same effect as adding thyroxine to pond water. They performed the following investigation.
Question:

What is the difference between added thyroxine and added iodine on the rate of metamorphosis of tadpoles into frogs?

Hypothesis:

Adding the hormone thyroxine to pond water will increase the rate of metamorphosis more than adding iodine to pond water because the hormone thyroxine contains more chemicals than iodine.  

Materials:

pond water

distilled water

iodine solution

thyroxine solution

4 containers to hold tadpoles

40 identical tadpoles randomly separated into four groups of ten

Procedure:

1. Fill one container with distilled water and label it #1.

2. Fill the three other containers with the same amount of pond water and label them #2, #3, and #4.

3. Add 5 mL of iodine solution to container #3.

4. Add 5 mL of thyroxine solution to container #4.

5. Put a group of ten tadpoles into each container.

6. Measure the tail lengths of the tadpoles and record the average tail length.
7. Measure and record the average tail lengths each day for 14 days.

8. Graph the results of each of the four groups of tadpoles after 14 days.

Data:


Frog Metamorphosis
1
What effect did the addition of thyroxine to pond water have on the rate of metamorphosis of tadpoles into frogs?
· A.
Metamorphosis was faster with added thyroxine.
· B.
Metamorphosis was slower with added thyroxine.
· C.
Metamorphosis was prevented with added thyroxine.
· D.
Metamorphosis was not affected with added thyroxine.
Item information

Correct Response:
A
EALR Strand:
IN Inquiry in Science
Grade Level Expectation:
IN03 2.1.3: Explaining
Synthesize a revised scientific explanation using evidence, data, and inferential logic.

Evidence of Learning:
c) Given a description of a complex scientific investigation with complex data, items may ask students to generate a scientific explanation of observed phenomena using given data. 

Performance Data
Use the space below to fill in student performance information for your school and district.

	Item 1

Responses
* correct response
	Item 1 Percent Distribution of Responses

	
	School
	District
	State

	*A
	
	
	71.4

	  B
	
	
	18.4

	  C
	
	
	5.5

	  D
	
	
	4.6

	NR

(No Response)
	
	
	0.2


Frog Metamorphosis
2
What effect did the distilled water environment have on the metamorphosis of tadpoles into frogs when compared to the other treatments?
· A.
Metamorphosis was faster in distilled water.
· B.
Metamorphosis was slower in distilled water.
· C.
Metamorphosis was prevented in distilled water.
· D.
Metamorphosis was not affected in distilled water.
Item information

Correct Response:
B
EALR Strand:
IN Inquiry in Science

Grade Level Expectation:
IN03 2.1.3: Explaining
Synthesize a revised scientific explanation using evidence, data, and inferential logic.

Evidence of Learning:
c) Given a description of a complex scientific investigation with complex data, items may ask students to generate a scientific explanation of observed phenomena using given data. 

Performance Data
Use the space below to fill in student performance information for your school and district.

	Item 2

Responses
* correct response
	Item 2 Percent Distribution of Responses

	
	School
	District
	State

	  A
	
	
	19.9

	*B
	
	
	66.0

	  C
	
	
	6.0

	  D
	
	
	8.0

	NR

(No Response)
	
	
	0.1


Frog Metamorphosis
3
Why did Neal and Brigit put one group of tadpoles in distilled water?
· A.
Pond water has a higher pH.
· B.
Pond water may have iodine.
· C.
Pond water neutralizes thyroxine.
· D.
Pond water differs in different containers.
Item information

Correct Response:
B
EALR Strand:
IN Inquiry in Science  
Grade Level Expectation:
IN09 2.2.4:  Evaluating Methods of Investigation
Analyze scientific investigations for validity of method and reliability of results.

Evidence of Learning:
d) Given a description of an investigation, items may ask students to identify or describe the purpose of the steps of an investigation in terms of the validity of the investigation.

Performance Data
Use the space below to fill in student performance information for your school and district.

	Item 3

Responses
* correct response
	Item 3 Percent Distribution of Responses

	
	School
	District
	State

	  A
	
	
	37.8

	*B
	
	
	34.1

	  C
	
	
	10.6

	  D
	
	
	17.2

	NR

(No Response)
	
	
	0.3


Frog Metamorphosis
4
A group of researchers wants to repeat the investigation in order to confirm the results.  Which of the following would be necessary for the researchers to know?
· A.
The chemical structure of thyroxine and iodine.
· B.
The daily recorded length of reach individual tadpole.
· C.
The concentration of thyroxine and iodine solutions used.
· D.
The daily weight of each individual tadpole.
Item information

Correct Response:
C
EALR Strand:
IN Inquiry in Science  
Grade Level Expectation:
IN02 2.1.2:  Planning and Conducting Safe Investigations
Understand how to plan and conduct systematic and complex scientific investigations.
Evidence of Learning:
f) Given a description of a scientific investigation, items may ask students to identify or describe appropriate materials, tools, and techniques, including mathematical analysis and available computer technology, to gather and analyze data.

Performance Data
Use the space below to fill in student performance information for your school and district.

	Item 4
Responses
* correct response
	Item 4 Percent Distribution of Responses

	
	School
	District
	State

	  A
	
	
	12.2

	  B
	
	
	26.1

	*C
	
	
	57.8

	  D
	
	
	3.5

	NR

(No Response)
	
	
	0.5


Density Column Stand Alone Item
5
A density column shows how substances of differing densities would act in relation to one another.  Gary created a density column with the following substances:
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Which letter of the density column represents the water layer?
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· A.
Layer W
· B.
Layer X
· C.
Layer Y
· D.
Layer Z
Density Column Stand Alone Item
Item information

Correct Response:
B
EALR Strand:
PR Properties of Systems
Grade Level Expectation:
PR01 1.1.1: Properties of Substances
Understand the atomic nature of matter, how it relates to physical and chemical properties, and how it serves as the basis for the structure and use of the periodic table.

Evidence of Learning:
b) Given a description of an appropriate system, items may ask students to identify, describe, explain, or predict the behavior of a substance based upon the substance’s atomic structure, physical properties, and/or chemical properties. 

Performance Data
Use the space below to fill in student performance information for your school and district.

	Item 5
Responses
* correct response
	Item 5 Percent Distribution of Responses

	
	School
	District
	State

	  A
	
	
	10.4

	*B
	
	
	48.0

	  C
	
	
	25.6

	  D
	
	
	14.5

	NR

(No Response)
	
	
	1.4


Work on Barbells Stand Alone Item

6 
Which of the following weightlifters does the most work on a 100-pound barbell when lifting the barbell over his or her head?  
· A.
A weightlifter who is 5 feet 8 inches tall
· B.
A weightlifter who is 6 feet 0 inches tall
· C.
A weightlifter who is 6 feet 2 inches tall
· D.
A weightlifter who is 6 feet 4 inches tall
Item information

Correct Response:
D

EALR Strand:
ST Structures of Systems
Grade Level Expectation:
ST02 1.2.2: Energy Transfer and Transformation
Analyze energy transfers and transformations within a system, including energy conservation.

Evidence of Learning: 
e) Given an adequate description of a system or systems, items may ask students to identify, describe, or determine the energy inputted to an object as work (i.e. work on an object is the product of the force acting on the object and the distance the object moves as the force acts).

Performance Data
Use the space below to fill in student performance information for your school and district.

	Item 6
Responses
* correct response
	Item 6 Percent Distribution of Responses

	
	School
	District
	State

	  A
	
	
	18.9

	  B
	
	
	5.9

	  C
	
	
	5.2

	*D
	
	
	69.3

	NR

(No Response)
	
	
	0.7


Car and Mass Stand Alone Item

7 
Two cars speed up at the same rate.  One car is much more massive than the other.  How does the force acting to speed up the more massive car compare to the force required to speed up the less massive car? 
· A.
A greater force acts on the more massive car.
· B.
A lesser force acts on the more massive care.
· C.
The forces are equal but opposite in direction.
· D.
The forces are equal and in the same direction.
Item information

Correct Response:
A
EALR Strand:
CH Changes in Systems
Grade Level Expectation:
CH02 1.3.2: Forces to Explain Motion
Analyze the effects of balanced and unbalanced forces on the motion of an object.

Evidence of Learning: 
a) Given an adequate description of an appropriate system, items may ask students to identify, describe, or explain how unbalanced forces change the speed and/or direction of motion of different objects moving along a straight line, 2nd Law of Motion (e.g. a 2-kilogram object needs twice the unbalanced force to speed up the same amount as a 1-kilogram object).

Performance Data
Use the space below to fill in student performance information for your school and district.

	Item 7

Responses
* correct response
	Item 7 Percent Distribution of Responses

	
	School
	District
	State

	*A
	
	
	73.3

	  B
	
	
	11.8

	  C
	
	
	6.8

	  D
	
	
	7.0

	NR

(No Response)
	
	
	1.1


 Colliding Plates Stand Alone Item

8 
What would be the result when two continental plates collide? 
· A.
The plates would stop moving where the continents collided.
· B.
After the collision, the continental plates would immediately start to move apart.
· C.
The crust would fold, creating a mountain range where the continental plates collided.
· D.
Volcanic activity associated with hot spot would appear where the continental plates collided.
Item information

Correct Response:
C
EALR Strand:
CH Changes in Systems
Grade Level Expectation:
CH04 1.3.4: Processes and Interactions in Earth Systems 
Analyze the processes that have caused changes to the features of Earth’s surface, including plate tectonics.

Evidence of Learning: 
c) Given an adequate description of an appropriate Earth system, items may ask students to identify or describe the causes and effects of volcanoes, hot spots, and earthquakes in Washington State and elsewhere (e.g. subduction of the Juan de Fuca plate causes earthquakes that may cause seismic sea waves; earthquakes along the Seattle fault cause P, S, and surface seismic waves).
Performance Data
Use the space below to fill in student performance information for your school and district.

	Item 8

Responses
* correct response
	Item 8 Percent Distribution of Responses

	
	School
	District
	State

	  A
	
	
	16.3

	  B
	
	
	24.2

	*C
	
	
	44.8

	  D
	
	
	12.6

	NR

(No Response)
	
	
	2.1


Kinetic Energy of a Ball Stand Alone Item

9 
A ball is dropped from a height of 10 meters above the ground.  When will the ball have the most kinetic energy? 
· A.
After the ball hits the ground
· B.
Just before the ball hits the ground
· C.
When the ball is halfway to the ground
· D.
Just before the ball is released above the ground
Item information

Correct Response:
B
EALR Strand:
ST Structures of Systems

Grade Level Expectation:
ST02 1.2.2: Energy Transfer and Transformation

Analyze energy transfers and transformations within a system, including energy conservation.

Evidence of Learning: 
c) Given an adequate description of a system or systems, items may ask students to identify, describe, or explain how energy is transferred or transformed within and among systems.

Performance Data
Use the space below to fill in student performance information for your school and district.

	Item 9

Responses
* correct response
	Item 9 Percent Distribution of Responses

	
	School
	District
	State

	  A
	
	
	19.9

	*B
	
	
	52.2

	  C
	
	
	10.7

	  D
	
	
	16.7

	NR

(No Response)
	
	
	0.5


Acrobat Stand Alone Item
10
An acrobat hangs above the ground by holding rings suspended vertically from a bar as shown below.
[image: image3.png]




Which statement describes the force exerted by the rings on the acrobat?
· A.
Each ring pulls up by a force of equal to the acrobat’s weight.
· B.
Each ring pulls up by a force greater than the acrobat’s weight.
· C.
The two rings together pull up by a force greater than the acrobat’s weight.
· D.
The two rings together pull up by a force equal to the acrobat’s weight.
Acrobat Stand Alone Item
Item information

Correct Response:
D
EALR Strand:
CH Changes in Systems
Grade Level Expectation:
CH01 1.3.1: Nature of Forces
Analyze the forces acting on objects.

Evidence of Learning:
a) Given an adequate description of an appropriate system, items may ask students to identify or describe the strength (in Newtons) and direction of forces acting on an object. 

Performance Data
Use the space below to fill in student performance information for your school and district.

	Item 10

Responses
* correct response
	Item 10 Percent Distribution of Responses

	
	School
	District
	State

	  A
	
	
	9.8

	  B
	
	
	10.2

	  C
	
	
	25.7

	*D
	
	
	53.8

	NR

(No Response)
	
	
	0.4


Osprey and PCBs Stand Alone Item

11
Osprey are large fish-eating hawks.  In a particular lake, osprey feed on a type of fish called smallmouth bass.  This particular lake has been polluted with toxins called PCBs.  Osprey have the highest concentration of PCBs in this lake’s ecosystem.  
Explain why osprey have the highest concentration of PCBs in the lakes ecosystem.

In your explanation, be sure to:

· Describe how osprey would get PCBs in their body system
· Explain why the concentration of PCBs is higher in osprey than in other organisms in this lake’s ecosystem.

Use words, labeled pictures, and/or labeled diagrams in your response.
	

	

	

	

	

	

	

	

	


Osprey and PCBs Stand Alone Item
Item Information
Score Points:
2

EALR Strand:
CH  Changes in Systems 
Grade Level Expectations:
CH10 1.3.10:  Interdependence of Life
Analyze the living and nonliving factors that affect organisms in ecosystems.
Evidence of Learning:
b) Given an adequate description of an ecosystem, items may ask students to compare different ecosystems in terms of the cycling of matter and flow of energy.

Performance Data
Use the space below to fill in student performance information for your school and district.

	Item 11
Score Points
	Item 11 Percent Distribution of Score Points

	
	School
	District
	State

	0
	
	
	18.9

	1
	
	
	39.6

	2
	
	
	32.4

	NR

(No Response)
	
	
	9.1

	Mean
	
	
	1.1


Osprey and PCBs Stand Alone Item

Scoring Rubric for item number 11:

	Interdependence of Life 

	A 2-point response demonstrates that the student understands the GLE: CH10 Analyze the living and nonliving factors that affect organisms in ecosystems.

The student explains why osprey have the highest concentration of PCBs in the lakes ecosystem by: 

Describing how osprey would get PCBs in their body system. 

AND

Explaining why the concentration of PCBs is higher in osprey than in other organisms in this lake’s ecosystem 
Example:

Ospreys eat fish that have eaten food that retains pollutants like PCBs. PCBs probably entered the food chain at the bottom. Every animal higher on the chain gets a “dose” from each animal they eat. Therefore, the top predators, such as ospreys, have a higher level of PCBs because they get all the PCBs built up from the bottom layers.

	A 1-point response demonstrates that the student partially understands the GLE.

The student describes how osprey would get PCBs in their body system.

OR

The student explains why the concentration of PCBs is higher in osprey than in other organisms in this lake’s ecosystem.

	A 0-point response demonstrates that the student has little or no understanding of the GLE.

	Notes: 

1. Saying that PCBs enter the osprey directly from the water alone is not correct and cannot be credited.

2. A minor error accompanying a complete response for either score point, such as use of the phrase “infected fish,” or a statement that “the osprey may also ingest some from the water” will not detract from a score point.

3. A major error concerning the biotic and/or abiotic factors in an ecosystem will result in the loss of a score point, e.g., “fish can adapt to PCBs”, “hawks have gills” or saying “PCBs are ON the fish”.  

4. If the student addresses the origin of the PCB pollution incorrectly it will not detract from the point. This is unsolicited information that it is not assumed the student would know.


Osprey and PCBs Stand Alone Item

Annotated example of a 2-point response:
11
Osprey are large fish-eating hawks.  In a particular lake, osprey feed on a type of fish called smallmouth bass.  This particular lake has been polluted with toxins called PCBs.  Osprey have the highest concentration of PCBs in this lake’s ecosystem.  
Explain why osprey have the highest concentration of PCBs in the lakes ecosystem.

In your explanation, be sure to:

· Describe how osprey would get PCBs in their body system

· Explain why the concentration of PCBs is higher in osprey than in other organisms in this lake’s ecosystem.

Use words, labeled pictures, and/or labeled diagrams in your response.
	[image: image4.png]




	Whatever the food source for the fish are have the least amount of PCBs.  Bass consume multiples 

	of this food source, creating a larger concentration is the bass.  Then the osprey consume multiple 

	Bass per day, creating a yet higher concentration of PCBs


	Annotation
	Score Points

	How ospreys get PCBs:  …osprey consume multiple bass per day…
Why osprey have a higher concentration:… fish are have the least amount of PCBs. Bass consume multiples of this food source, creating a larger concentration is the bass. Then the osprey consume multiple bass per day, creating a yet higher concentration of PCBs. 

(Note: This diagram alone would earn two points because the diagram is an accurate food chain and indicates increased dosage – biomagnification.)
	2


Osprey and PCBs Stand Alone Item

Annotated example of a 1-point response:
11
Osprey are large fish-eating hawks.  In a particular lake, osprey feed on a type of fish called smallmouth bass.  This particular lake has been polluted with toxins called PCBs.  Osprey have the highest concentration of PCBs in this lake’s ecosystem.  
Explain why osprey have the highest concentration of PCBs in the lakes ecosystem.

In your explanation, be sure to:

· Describe how osprey would get PCBs in their body system

· Explain why the concentration of PCBs is higher in osprey than in other organisms in this lake’s ecosystem.

Use words, labeled pictures, and/or labeled diagrams in your response.
	Osprey have PCBs in their system because they eat the Bass that lives in the pond.  if the pond 

	Contains PCB and the fish they would get PCBs from the fish they’re putting in their system


	Annotation
	Score Points

	How ospreys get PCBs: …because they (osprey) eat the bass that lives in the pond. (1 point)

Why osprey have a higher concentration: none


	1


Osprey and PCBs Stand Alone Item

Annotated example of a 0-point response:
11
Osprey are large fish-eating hawks.  In a particular lake, osprey feed on a type of fish called smallmouth bass.  This particular lake has been polluted with toxins called PCBs.  Osprey have the highest concentration of PCBs in this lake’s ecosystem.  
Explain why osprey have the highest concentration of PCBs in the lakes ecosystem.

In your explanation, be sure to:

· Describe how osprey would get PCBs in their body system

· Explain why the concentration of PCBs is higher in osprey than in other organisms in this lake’s ecosystem.

Use words, labeled pictures, and/or labeled diagrams in your response.
 

	Osprey are not as used to the environment than most other creatures.  They could get PCB’s a 

	whole lot easier because they are not full grown.  Rather than other organisms, Osprey are more

	dependent.


	Annotation
	Score Points

	How ospreys get PCBs: Incorrect. They could get PCB’s a whole lot easier because they are not full grown…. (0 point)

Why osprey have a higher concentration: no response


	0
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