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 Aquarium Systems
Directions: Use the following information to answer questions 1 through 6.

Eleana and Jason wondered if water temperature affects the breathing rate of goldfish. They did the following investigation by counting gill movements as a measure of the breathing rate of goldfish.
Question: What is the effect of water temperature on the breathing rate of goldfish?

Hypothesis: The higher the temperature of water, the greater the breathing rate of goldfish because goldfish need more water over their gills at higher temperatures.

Materials: 

thermometer

stopwatch

2 identical aquarium systems:
glass aquarium with gravel and rocks on the bottom, water plants, water, goldfish, air pump, and heater

Investigation Setup
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Aquarium Systems
Procedure:
1. Establish which goldfish is #1, #2, and #3 based upon markings.

2. Count and record the number of times per minute the gills on each of the goldfish move in Aquarium Systems A and B at 20˚ C. Record initial breathing rates in the data table.

3. Allow Aquarium System B to cool to 10˚ C by turning off the water heater.

4. Count and record the number of times per minute the gills on each of the goldfish move in Aquarium Systems A and B. Record breathing rates in the data table.

5. Turn Aquarium System B’s water heater back on. When the water is 15˚ C, repeat step 4.

6. When the water in Aquarium System B is 20˚ C, repeat step 4.

7. When the water in Aquarium System B is 25˚ C, repeat step 4.

8. When the water in Aquarium System B is 30˚ C, repeat step 4.

9. Allow the water in Aquarium System B to return to 20˚ C, repeat step 4.

10. Calculate and record the average breathing rate.

Data:

	Water Temperature vs. Breathing Rate

	Water Temperature
	Breathing Rate

(gill movements per minute)

	Aquarium System
	Temperature (˚C)
	Fish 1
	Fish 2
	Fish 3
	Average

	 A*
	initial 20
	70
	63
	65
	66

	B
	initial 20
	69
	65
	64
	66

	B
	10
	44
	50
	54
	49

	B
	15
	57
	53
	60
	57

	B
	20
	68
	66
	64
	66

	B
	25
	71
	75
	71
	72

	B
	30
	81
	75
	77
	78

	B
	initial 20
	67
	69
	63
	66

	*
All data for Aquarium System A are not included in this table. The three goldfish had varied breathing rates but the average remained 66 gill movements per minute throughout the investigation.


Aquarium Systems 
1
How does a fish breathe?
· A.
The gills of the fish sweep the water into its lungs.

· B.
The fish can absorb oxygen directly through its skin.

· C.
The gills of the fish absorb oxygen dissolved in the water.

· D.
There are tiny air bubbles in water that are absorbed by gills.
Item information

Correct Response:
C
EALR Strand:
Systems of Science: CH Changes in Systems
Grade Level Expectation:
CH08 (1.3.8) Life Processes and the Flow of Matter and Energy
Understand how organisms, including cells, use matter and energy to sustain life and that these processes are complex, integrated, and regulated.
Evidence of Learning:
a) Given an adequate description of an appropriate system, items may ask students to identify or describe how organisms sustain life by obtaining, transporting, transforming, releasing, and eliminating matter and energy. 

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
	
	
	15.8

	  B
	
	
	2.5

	*C
	
	
	64.0

	  D
	
	
	17.2

	NR

(No Response)
	
	
	0.5


Aquarium Systems
2
A small lake near Eleana and Jason’s school has become covered with green algae. Dead fish 
are sometimes found on the shore of the lake. The city wants to solve the problem by installing a fountain that will spray the water straight up into the air. What would be the purpose of installing this fountain?
· A.
To reverse the electrical charges in the water
· B.
To increase the amount of water vapor in the air
· C.
To increase the amount of dissolved gasses in the water
· D.
To release hydrogen and oxygen atoms into the atmosphere

Item information

Correct Response:
C
EALR Strand:
AP Application of Science

Grade Level Expectation:
AP03 (3.1.3) Evaluating Potential Solutions
Evaluate consequences, constraints, and applications of solutions to a problem or challenge.

Evidence of Learning:
b) Given a problem, attempted solution(s), and results, items may ask students to identify, describe, or explain the effectiveness of solution(s) to a problem or challenge using scientific concepts/principles. 

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
	
	
	9.8

	  B
	
	
	12.0

	*C
	
	
	56.0

	  D
	
	
	21.5

	NR

(No Response)
	
	
	0.7


Aquarium Systems
3
Which two variables were controlled (kept the same) in this investigation?

· A.
Water temperature and volume

· B.
Size of the goldfish and breathing rate

· C.
Breathing rate and size of the aquariums

· D.
Number of goldfish and size of the aquariums
Item information

Correct Response:
D
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:
b) Given a description of a scientific investigation, items may ask students to identify controlled variables in an 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
	
	
	8.8

	  B
	
	
	5.4

	  C
	
	
	3.1

	*D
	
	
	81.8

	NR

(No Response)
	
	
	0.8


Aquarium Systems
4
Write a conclusion for this investigation.

In your conclusion, be sure to:

· Answer the investigative question.
· Include supporting data from the Water Temperature vs. Breathing Rate table.

· Explain how these data support your conclusion.

	Question: What is the effect of water temperature on the breathing rate of goldfish?

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


Aquarium Systems
Item Information
Score Points:
2

EALR Strand:
IN Inquiry in Science
Grade Level Expectations:
IN03 (2.1.3) Explaining
Synthesize a revised scientific explanation using evidence, data, and inferential logic.
Evidence of Learning:
a) Given a description of a complex scientific investigation with complex data, items may ask students to identify or write a scientific conclusion, including supporting data from an investigation, using inferential logic.
Performance Data
Use the space below to fill in student performance information for your school and district.

	Item 4
Score Points
	Item 4 Percent Distribution of Score Points

	
	School
	District
	State

	0
	
	
	37.3

	1
	
	
	28.0

	2
	
	
	28.3

	NR

(No Response)
	
	
	6.4

	Mean
	
	
	0.9 points


Aquarium Systems
	Scoring Rubric for Item 4: Write a Conclusion

	Performance Description
	Value Points

	
	

	A 2-point response demonstrates the student understands the GLE: Explaining IN03a (2.1.3) Synthesize a revised scientific explanation using evidence, data, and inferential logic BY writing a scientific conclusion, including supporting data from an investigation, using inferential logic.

Example: As water temperature increased, the breathing rate of the goldfish increased. When the water temperature drops to 10° C, goldfish breathe only about 49 times per minute. When water is heated to 30° C, goldfish increase their breathing to about 78 times per minute. So changing the temperature by 20 degrees caused the breathing rate to increase by 29 breaths per minute.
	4

	A 1-point response demonstrates the student has partial understanding of the GLE.
	2-3

	A 0-point response demonstrates the student has little or no understanding of the GLE.
	0-1

	
	


Aquarium Systems

	Scoring Rubric and Results for Item 4: Write a Conclusion (continued)

	Attributes of a Conclusion for Awarding Value Points

Note: The italicized print is the part of the “Example” credited for the value point

	Performance Description
	Value Points

	Conclusive statement correctly answers the investigative question (or correctly states whether the hypothesis was correct): As water temperature increases, the breathing rate of the goldfish increases.

Attribute Notes: 

1. A vague conclusive statement (e.g. the temperature change did affect the breathing rate) cannot be credited, but other value points can be credited. 

2. A response with an incorrect conclusive statement or no conclusive statement may not be credited any value points.
	1

	Supporting data should at least be over the entire range of the conditions investigated. Thus, the minimum reported data are the lowest and highest conditions of the manipulated variable for quantitative data (responding variable when the manipulated variable information is descriptive).

	Supporting Data for 10° C: When the water temperature drops to 10°C, goldfish breathe only about 49 times per minute.
	1

	Supporting Data for 30° C: When water is heated to 30°C, goldfish increase their breathing to about 78 times per minute.
	1

	Explanatory language, separate from the conclusive statement, is used to connect or compare the supporting data to the conclusive statement: So changing the temperature by 20 degrees caused the breathing rate to increase by 29 breaths per minute.
Attribute Notes: 

1. This point can only be credited when at least one numeric value (or the text from a descriptive data table) for the responding variable is included in the response.

2. A copy of the conclusive statement cannot be credited for explanatory language. However, a re-phrased credited conclusive statement can be credited.

3. Explanatory language comparing the range of the manipulated and responding variables may be credited (e.g. When the temperature was 10º C, breathing rate was the lowest, 49 breaths per minute).

4. If a response misquotes trend data between the highest and lowest conditions, this value point cannot be credited.

5. Transitional words (e.g. however, therefore, because, so, then, clearly, but) cannot be credited as explanatory language even when added to a conclusive statement.

6. A compound sentence as a conclusive statement may be read as two separate sentences.
	1

	
Total Possible Value Points
	4


Aquarium Systems
	Scoring Rubric for Item 4: Write a Conclusion (continued)

	Notes:

1. Copying the Data Table: If a response just copies the whole data table verbatim, supporting data value points may not be credited even with a correct conclusive statement and explanatory language. 

a) For grades 3-5, a translation of the whole data table into sentences is acceptable. 

b) For grades 6-8 and high school, a discussion of the whole data table may be acceptable when the data table is minimal with a very small number of data cells. 

2. Supporting Data: Responses must give the precise numerical values or precise descriptive language from the data table for both the manipulated and responding variables. 

a) Average data (if given) rather than trial data, or data from the end of the investigation, must be included for grades 6-8 and high school. 

b) For grades 3-5, consistent trial data, or data before the completion of the investigation when measuring a responding variable over time can be credited.

c) Rounded numerical values cannot be credited. 

d) Units and significant figures are not necessary for credit. 

e) Minor language differences in descriptive data may be acceptable as decided in range finding 
(e.g. not applicable).

f) For grades 3-5, the manipulated variable may be implied.

3. Derived Data: Responses giving their own derived data between conditions can be credited for supporting data and explanatory language (e.g. between 10º C and 30º C, the breathing rate increased by 29). 

a) When the derived data uses the lowest and/or highest conditions, one or both supporting data points can be credited. 

b) Minor arithmetic errors in derived values can be acceptable as decided in range finding 
(e.g. none).


Performance Data for Item 4 Conclusion Attributes

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

	Item 4 Value Point Investigation Attributes
	Item 4 Percent Distribution of Value Points


	
	School
	District
	State

	Conclusive Statement
	
	
	76.1

	Supporting Data 

for 10˚ C
	
	
	41.2

	Supporting Data 

for 30˚ C
	
	
	47.4

	Explanatory Language
	
	
	45.0


Aquarium Systems
Annotated example of a 2-point response:

4
Write a conclusion for this investigation.

In your conclusion, be sure to:

· Answer the investigative question.
· Include supporting data from the Water Temperature vs. Breathing Rate table.

· Explain how these data support your conclusion.
	Question: What is the effect of water temperature on the breathing rate of goldfish?

	As the temperature increases, the gill movements (breathing rate) also increases. At 10˚C the

	average number of gill movements was 49. However at 30˚ C, it increased to 78. As you can see,

	in a difference of 20˚, there was an increase of 29 gill movements per minute.


	Annotation
	Value Point

	Conclusive Statement: As the temperature increases, the gill movements (breathing rate) also increases.
	1

	10° C Supporting Data: At 10˚ C the average number of gill movements was 49.
	1

	30° C Supporting Data: …at 30˚ C, it (gill movements) increased to 78.
	1

	Explanatory Language: …in a difference of 20˚, there was an increase of 29 gill movements per minute.
	1

	Total Value & Score Points
	4
	2


Aquarium Systems
Annotated example of a 1-point response:
4
Write a conclusion for this investigation.

In your conclusion, be sure to:

· Answer the investigative question.
· Include supporting data from the Water Temperature vs. Breathing Rate table.

· Explain how these data support your conclusion.
	Question: What is the effect of water temperature on the breathing rate of goldfish?

	The temperature of water affects the breathing rate by the higher the temperature, the more the

	fish breaths, a higher breathing rate. At a 30˚c temp. breathing rate is 78 per min. At 15˚c a

	57 per min. An increase of 21 breaths. There is an increase between 6-9 breaths for each 5˚c 

	warmer. At such a rate of increase one could see that the warmer it is the more breaths the fish 

	needs to take.


	Annotations 
	Value Point

	Conclusive Statement: …the higher the temperature, the more the fish breaths…
	1

	10° C Supporting Data: None
	0

	30° C Supporting Data: At a 30˚ C temp. breathing rate is 78 per min. 
	1

	Explanatory Language: There is an increase between 6-9 breaths for each 5˚C warmer.
	1

	Total Value & Score Points
	3
	1


Aquarium Systems
Annotated example of a 0-point response:
4
Write a conclusion for this investigation.

In your conclusion, be sure to:

· Answer the investigative question.
· Include supporting data from the Water Temperature vs. Breathing Rate table.

· Explain how these data support your conclusion.
	Question: What is the effect of water temperature on the breathing rate of goldfish?

	The water temperature affects their breathing because, when the temperature is higher they have

	to breath a lot faster because they need water over their gills. But when the temperature is lower 

	their breathing per minute gets lower.


	Annotations
	Value Point

	Conclusive Statement: When the temperature is higher they have to breathe alot faster…
	1

	10° C Supporting Data: None
	0

	30° C Supporting Data: None
	0

	Explanatory Language: No data
	0

	Total Value & Score Points
	1
	0


Aquarium Systems
5
Plan a new investigation to answer Eleana and Jason’s new question printed in the box. Use a 
dissolved oxygen tool to measure the amount of oxygen dissolved in the water.

In your plan, be sure to include:
· Hypothesis

· Materials

· Procedure that includes:
· logical steps to do the investigation

· two controlled (kept the same) variables

· one manipulated (changed) variable
· one responding (dependent) variable
· an experimental control condition
· how often measurements should be taken and recorded
	Question: What is the effect of water temperature on the amount of oxygen dissolved in

	the water?

	Hypothesis:

	

	

	

	

	Materials:

	

	

	

	

	

	

	

	


You may use this space for a labeled diagram to support your procedure.
	

	Procedure:

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


Item Information
Score Points:
4
EALR Strand:
IN Inquiry in Science

Grade Level Expectations:
IN02 (2.1.2) Planning and Conducting Safe Investigations
Understand how to plan and conduct systematic and complex scientific investigations.
Evidence of Learning:
e) Given a description of a scientific investigation, items may ask students to construct a logical plan for a systematic and complex scientific controlled or field investigation.
Performance Data
Use the space below to fill in student performance information for your school and district.

	Item 5

Score Points
	Item 5 Percent Distribution of Score Points

	
	School
	District
	State

	0
	
	
	37.7

	1
	
	
	4.7

	2
	
	
	14.7

	3
	
	
	21.4

	4
	
	
	6.8

	NR

(No Response)
	
	
	14.7

	Mean
	
	
	1.5 points


Aquarium Systems
	Scoring Rubric for Item 5: Plan an Investigation

	Performance Description
	Value Points

	
	

	A 4-point response demonstrates the student understands the GLE Planning and Conducting Safe Investigations IN02e (2.1.2) Understand how to plan and conduct systematic and complex scientific investigations BY constructing a logical plan for a systematic and complex scientific controlled or field investigation.
	9-11

	A 3-point response demonstrates the student partially understands the GLE.
	7-8

	A 2-point response demonstrates the student has limited understanding of the GLE.
	5-6

	A 1-point response demonstrates the student has very little understanding of the GLE.
	3-4

	A 0-point response demonstrates the student has almost no understanding of the GLE.
	0-2

	
	

	Investigation Attributes
	Description of Attribute
	Value Point

	Prediction
	The prediction portion of the hypothesis must answer the given question including the effect of the manipulated (changed) variable (water temperature) on the responding (dependent) variable (amount of oxygen in the water).
	1

	Prediction Reason
	A hypothesis must give a cause-effect reason for the prediction (e.g. …because warmer water cannot hold as much oxygen as cooler water).
Attribute Note: This point cannot be awarded without an attempt at a prediction.
	1

	Materials
	A list of the minimum materials needed to perform the procedure (e.g. container with water, water heater, thermometer, tool to measure oxygen in water.)
Attribute Notes:

1. The ‘right’ amount of ingredients (e.g. ‘x’ mL or ‘y’ grams) needed to carry out the procedure does not need to be given in the materials list.

2. A measuring device listed as minimum may not be needed in the materials list if the list includes pre-measured amounts of a material coupled with an appropriate procedure that does not call for using the device.
3. Standard Classroom Materials do not need to be listed: paper, pencil, and safety equipment (e.g. goggles, aprons, gloves, tongs).
4. Fish tank, aquarium, and water tank are assumed to contain water. Aquarium system is assumed to include tank, water, and heater, may also include fish.
5. Materials list may not need a thermometer if in the procedure an adjustable heater is stated or implied to have a calibrated thermostat (e.g. adjust the heater to 20˚ C).
	1


	Scoring Rubric for Item 5: Plan an Investigation (continued)

	Attributes of a Controlled Investigation for Awarding Value Points (continued)

	Investigation Attributes
	Description of Attribute
	Value Point

	Procedure
	The written or diagrammed procedure is evaluated as follows:
	up to 8

	Controlled Variables
	At least two controlled variables are identified or implied in the procedure or the materials list (e.g. identical fish tanks, same thermometer and oxygen tool).

Attribute Note: A response that states identical aquariums implies at least two variables are controlled.
	1

	Manipulated Variable
	Only one manipulated variable (water temperature) is identified or implied in the procedure or data table (if given). The manipulated variable must have at least three conditions to be credited.
	1

	Responding Variable
	The responding variable (amount of oxygen in water) is identified or implied in the procedure or data table (if given).
	1

	Record Measurements
	The procedure states or implies measurements are recorded periodically or gives a data table.

Attribute Note:

1. If artificial data for the responding variable is given, no value point may be awarded. 

2. The phrase ‘take measurement’ cannot be used to mean record.
	1

	Trials 

are Repeated
	More than one trial for all conditions is planned, or implied in a data table, to measure the responding variable.
	1

	Experimental Control Condition
	Procedure includes a separate aquarium system kept at a constant temperature with the amount of oxygen measured each time the water temperature is changed in the other aquarium.
	1

	Extra

Validity Measure
	The procedure includes a validity measure not included in the scenario investigation (e.g. more controlled variables, better measuring technique, increased sample size, control for sample bias).
	1

	Logical Steps
	The steps of the procedure are detailed enough to repeat the procedure effectively. (Examples of illogical steps: no ending time indicated, states Set up as diagrammed, but diagram is inadequate, and/or recording vague data or results.)
	1

	Total Value Points Possible
	11


	Scoring Rubric for Item 5: Plan an Investigation (continued)

	Notes: 

1. If the response does not plan an appropriate procedure for the given question, the response may not earn any of the possible procedure value points.

Examples:

a) repeats the procedure from the scenario

b) Measures only one condition (therefore cannot establish the controlled or manipulated variables)
c) purposefully changes more than one variable simultaneously

d) writes a procedure that is too vague to possibly be appropriate

e) writes a prediction instead of a procedure

2. If the response names a bulleted attribute listed after “Procedure that includes:” without including that attribute in the procedure, the attribute point cannot be credited. When a bulleted attribute is named and implied in the response, both must be correct to be credited.
3. Vagueness in procedural steps shall be clarified as follows: 

a) Vague materials used in the procedure (e.g. add 1mL) may be credited if the vagueness is clarified in the materials list (e.g. 1mL, 2mL, and 3mL of solution).

b) Measuring a vague parameter (e.g. size of plant instead of height) may be credited as the manipulated or responding variable. However, a vague parameter is difficult to repeatedly measure, so the logical steps value point cannot be credited.

c) The term “repeat” at the end of a step refers to that step only. 

d) The term “repeat” as a separate step (or in a new paragraph) refers to the whole procedure.

e) The term “repeat” when qualified as “if necessary” cannot be credited.

f) A vague action that calls for the manipulated variable to be changed (e.g. increase the temperature by 5˚ C) without indicating how many times, gives no end to the investigation so the logical steps value point cannot be credited.

g) A vague action that calls for the manipulated variable to be changed (e.g. change the temperature by 5˚ C) without indicating how many times, cannot be credited for more than two conditions of the manipulated variable.

h) When a procedure conflicts with the labeled diagram, the procedure is too illogical to be effectively repeated. Therefore, the logical steps value point cannot be credited, but the procedure can be scored for attributes that are not in conflict


Performance Data for Item 5 Investigation Attributes

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

	Item 5 Value Point Investigation Attributes
	Item 5 Percent Distribution of Value Points

	
	School
	District
	State

	Prediction
	
	
	62.3

	Prediction Reason
	
	
	14.9

	Materials
	
	
	30.7

	Controlled (kept the same) Variable 
	
	
	42.3

	Manipulated (changed) Variable
	
	
	36.4

	Responding (dependent) Variable
	
	
	46.3

	Record Measurements
	
	
	42.6

	Trials are Repeated
	
	
	18.8

	Experimental Control Condition
	
	
	9.9

	Extra Validity 

Measure
	
	
	4.5

	Logical Steps
	
	
	39.1


Annotated example of a 4-point response:
5
Plan a new investigation to answer Eleana and Jason’s new question printed in the box. Use a dissolved oxygen tool to measure the amount of oxygen dissolved in the water.

In your plan, be sure to include:
· Hypothesis

· Materials

· Procedure that includes:

· logical steps to do the investigation

· two controlled variables

· one manipulated variable
· one responding variable
· an experimental control condition
· how often measurements should be taken and recorded
	Question: What is the effect of water temperature on the amount of oxygen dissolved in the 

	water? 

	Hypothesis: As water temperature increases the amount of oxygen dissolved in water decreases 

	because the goldfish had to breathe faster at higher water temperatures.

	Materials: 2 aquarium systems (with aquarium water) without goldfish or air pump labeled A and 

	B, 2 tools to measure oxygen in water, 2 water heaters, 2 thermometers, stopwatch

	[image: image4.png]




	Procedure: 1. Set up aquariums labeled A and B as in diagram above. Make sure the tanks have the 

	same amount of water and are in same room.

	2. Use water heater to change temperature in tanks A and B to 20˚C. Check using thermometer.

	3. Use stopwatch to time 2 min. After 2 min. use tools to measure oxygen in tanks. Record 

	measurements.

	4. Use water heater to change temperature in tank B to 10˚C. Check with thermometers.

	5. Use stopwatch to time 2min. After 2 min use tools to measure oxygen in tanks. Record 

	measurements.

	6. Change temperature in tank B to 15˚C, 20˚C, 25˚C, and 30˚C. At each level check thermometer 

	and repeat step 5. 

	7. Change temperature in both tanks back to 20˚C. Check thermometers. Repeat step 5.

	8. Repeat entire process under same conditions as trials 2 and 3.


	Annotation of the 4-point response:

	Investigation Attributes
	Value Point
	Annotation

	Prediction
	1
	As water temperature increases the amount of oxygen dissolved in water decreases…

	Prediction Reason
	0
	…because the goldfish had to breathe faster at higher water temperatures. Not related to this phenomenon.  

	Materials
	1
	All of the materials necessary for the student’s procedure are listed

	Two Controlled Variables
	1
	same amount of water, time 2 min. 

	Manipulated Variable
	1
	Only temperature with five conditions: 4)…change temperature in tank B to 10°C… 6)…change temperature in tank B to 15°C, 20°C, 25°C, and 30°C.

	Responding Variable
	1
	5) … measure oxygen in tanks.

	Record Measurements
	1
	5) …Record measurements.

	Trials are Repeated
	1
	Three trials: 8) Repeat entire process… as trials 2 and 3.

	Experimental Control Condition
	1
	Temperature not manipulated in tank A, both tanks measured.

	Extra Validity 

Measures
	1
	 in same room

	Logical Steps
	1
	Can be effectively repeated.

	Total
	10
	4 Score Points
	


Annotated example of a 3-point response:
5
Plan a new investigation to answer Eleana and Jason’s new question printed in the box. Use a dissolved oxygen tool to measure the amount of oxygen dissolved in the water.

In your plan, be sure to include:
· Hypothesis

· Materials

· Procedure that includes:
· logical steps to do the investigation
· two controlled variables

· one manipulated variable
· one responding variable
· an experimental control condition
· how often measurements should be taken and recorded
	Question: What is the effect of water temperature on the amount of oxygen dissolved in the 

	water?

	Hypothesis: The warmer the water is, the more amount of oxygen to be dissolved because the water 

	molecules are spred from each other when warm.

	Materials: a tool to measure oxygen, stopwatch, 2 the same kind of aquariums marked #1 and 2,

	termometer

	


	Procedure: 1. Pure in water in aquarium #1 with temperature 5˚C and use the tool to measure the 

	oxygen and record.

	2. Pure the same amount of water in aquarium #2, but the temperature should be 10˚C.

	3. Record how many oxygen observed.

	4. Raise the temperature of the water in aquarium # two to 15˚C and repeat instruction numbe 3.

	5. Raise to 20˚C and repeat 3. 

	- Raise to 25˚C and repeat 3. 

	6. Let the temperature to cool to 10˚C and repeat number two.


	Annotation of the 3-point response:

	Investigation Attributes
	Value Point
	Annotation

	Prediction
	1
	The warmer water is, the more amount of oxygen to be dissolved…

	Prediction Reason
	1
	…because the water molecules are spred from each other when warm.

	Materials
	0
	No heat source given

	Two Controlled Variables
	1
	2 the same kind of aquariums 

Note: A response that states identical aquariums implies at least two variables are controlled.

	Manipulated Variable
	1
	Only temperature with five conditions:  Aquarium #2 changed to 5˚C, 10°C, 15°C, 20°C, and 25°C

	Responding Variable
	1
	1) …use the tool to measure the oxygen and record.  

	Record Measurements
	1
	1) …use the tool to measure the oxygen and record.  

	Trials are Repeated
	0
	None

	Experimental Control Condition
	1
	Temperature not manipulated in tank 1, both tanks measured

	Extra Validity 

Measures
	0
	None

	Logical Steps
	0
	6)…repeat number 2

Cannot be effectively repeated.

	Total
	7
	3 Score Points
	


Annotated example of a 2-point response:

5
Plan a new investigation to answer Eleana and Jason’s new question printed in the box. Use a dissolved oxygen tool to measure the amount of oxygen dissolved in the water.

In your plan, be sure to include:
· Hypothesis

· Materials

· Procedure that includes:

· logical steps to do the investigation

· two controlled variables

· one manipulated variable
· one responding variable
· an experimental control condition
· how often measurements should be taken and recorded
	Question: What is the effect of water temperature on the amount of oxygen dissolved in the 

	water?

	Hypothesis: As the temperature increases more air will be lost, but it will be opposite with cold.

	water

	Materials: Two aquarium systems one with an A another with a B, thermometer, tool to measure 

	oxygen percentage

	

	Procedure:

	- Check the oxygen levels at 20˚ for “A”, “B”.

	- Drop the temperature in “A” to 10˚C and raise “B” to 30˚.

	- Then check the oxygen levels in each.

	- Raise “A” 5˚ to 15˚, and lower “B” to 25˚ and record oxygen levels. 

	- Continue raising and lowering temps to 20˚ and record the oxygen levels.


	Annotation of the 2-point response:

	Investigation Attributes
	Value Point
	Annotation

	Prediction
	0
	As the temperature increases more air will be lost, but it will be opposite with cold water. 

Vague, more air will be lost cannot be interpreted to be dissolved oxygen.

	Prediction Reason
	0
	None

	Materials
	1
	All of the materials necessary for the student’s procedure are listed

	Two Controlled Variables
	1
	thermometer, tool to measure oxygen percentage

	Manipulated Variable
	1
	Only temperature with five conditions: Aquariums changed to 10°C, 15°C, 20°C, 25°C, and 30°C

	Responding Variable
	1
	record oxygen levels

	Record Measurements
	1
	record oxygen levels

	Trials are Repeated
	0
	None

	Experimental Control Condition
	0
	None, both tanks are manipulated

	Extra Validity 

Measures
	0
	None

	Logical Steps
	1
	The steps of the procedure are detailed enough to repeat the procedure effectively

	Total
	6
	2 Score Points
	


Annotated example of a 1-point response:
5
Plan a new investigation to answer Eleana and Jason’s new question printed in the box. Use a dissolved oxygen tool to measure the amount of oxygen dissolved in the water.

In your plan, be sure to include:
· Hypothesis

· Materials

· Procedure that includes:

· logical steps to do the investigation

· two controlled variables

· one manipulated variable
· one responding variable
· an experimental control condition
· how often measurements should be taken and recorded
	Question: What is the effect of water temperature on the amount of oxygen dissolved in the 

	water?

	Hypothesis: If the tempature of the aquarium is higher the aquarium then the amount of oxygen in

	the water would become lower.

	Materials: Two aquarium systems, thermometer, tool to measure oxygen in water, stopwatch

	

	

	Procedure: 1. Measure the oxygen in the water.

	2. Do it at different tempatures.

	controlled variable: fish and tank

	manipulated variable: the tepature

	responding variable: tempature

	3. Record for 3 minutes.


	Annotations of the 1-point response:

	Investigation Attributes
	Value Point
	Annotation

	Prediction
	1
	If the tempature of the aquarium is higher the aquarium then the amount of oxygen in the water would become lower.

	Prediction Reason
	0
	None

	Materials
	1
	All of the materials necessary for the student’s procedure are listed

	Two Controlled Variables
	1
	fish and tank  

	Manipulated Variable
	0
	the tepature; 2. Do it (Step 1) at different tempatures

Unclear whether more than two temperatures are used

	Responding Variable
	0
	responding variable: tempature is incorrectly identified.

	Record Measurements
	1
	3. Record for 3 minutes

	Trials are Repeated
	0
	None

	Experimental Control Condition
	0
	None

	Extra Validity 

Measures
	0
	None

	Logical Steps
	0
	Procedure is too vague to be repeated.

	Total
	4
	1 Score Points
	


Annotated example of a 0-point response:
5
Plan a new investigation to answer Eleana and Jason’s new question printed in the box. Use a dissolved oxygen tool to measure the amount of oxygen dissolved in the water.

In your plan, be sure to include:
· Hypothesis

· Materials

· Procedure that includes:

· logical steps to do the investigation

· two controlled variables

· one manipulated variable
· one responding variable
· an experimental control condition
· how often measurements should be taken and recorded
	Question: What is the effect of water temperature on the amount of oxygen dissolved in the 

	water?

	Hypothesis: If the temperature is higher than the amount of oxygen dissolved in water will be less.

	

	Materials: 2 identical aquarium sets, thermometer, oxygen measuring tool

	

	

	Procedure: 

	1. In both tanks have a normal tank set at 20˚C and one at high of 30˚C.

	2. Check temperature before starting.

	3. After a break of 5 min check temp.

	4. Repeat the 5 min break at least 6 times to get an average.

	5. Record data.

	6. Compare w/A and B.


	Annotation of the 0-point response:

	Investigation Attributes
	Value Point
	Annotation

	Prediction
	1
	If the temperature is higher than the amount of oxygen dissolved in water will be less.

	Prediction Reason
	0
	None

	Materials
	0
	No timer given 

	Not an appropriate procedure:  measures temperature, not oxygen, Note 1

	Two Controlled Variables
	0
	

	Manipulated Variable
	0
	

	Responding Variable
	0
	

	Record Measurements
	0
	

	Trials are Repeated
	0
	

	Experimental Control Condition
	0
	

	Extra Validity 

Measures
	0
	

	Logical Steps
	0
	

	Total
	1
	0 Score Points
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