
 

 

 

 

 

 

 

 

 

 

 

 

CAPT Review Booklet 

Answer Key



Energy Transformations Answer Key 

1. g 

2. b 

3. h 

4. f 

5. d 

6. f 

7. g 

8. j 

9. d 

10. j 
11. d 

12. g 

13. g 

14. c 

15. h 

16. b 

17. h 

18. b 

Chemical Structures and Properties Answer Key 

1. g 

2. a 

3. j 

4. a 

5. j 

6. a 

7. b 

8. j 

9. b 

10. j 
11. b 

12. g 

13. b 

 

 

 

 

 

 

 

 

 

 

 

 

 

Global Interdependence Answer Key 

1. j 

2. d 

3. c 

4. g 

5. b 

6. c 

7. a 

8. a 

9. c 

10. j 
11. d 

12. a 

13. a 

14. a 

15. b 

16. j 
17. a 

Cell Chemistry and Biotechnology Answer Key 

1. a 

2. h 

3. b 

4. g 

5. d 

6. j 

7. c 

8. f 

9. f 

10. c 

11. h 

12. c 

13. c 

14. f 

Genetics, Evolution, and Biodiversity Answer Key 

1. g 

2. c 

3. j 

4. d 

5. h 

6. c 

7. g 

8. h 

9. b 

10. a 

11. g 

 



Rubric for Solar Cooker Investigation (2011) 
Sample Response: 

a)  The flap is covered with aluminum foil to reflect* the sunlight/heat into the box and warm the food in the 

solar cooker. 

OR 

 The foil helps make the box hotter. 

*unacceptable words: attract, draw, conduct, absorb, radiate 

b)  The plastic wrap prevents the warmed air inside the box from escaping. 

OR 

 The plastic wrap insulates the box. 

c)  The colors of the box floor/the construction paper sheets are the independent variable. 

 

3-Point Rubric: 

Score 3 

The response provides a valid explanation for why the flap is covered with aluminum foil, why the box opening 

is covered with plastic wrap, and correctly identifies the independent variable in the investigation. 

Score 2 

The response provides a valid explanation for why the flap is covered with aluminum foil and why the box 

opening is covered with plastic wrap but fails to identify, or incorrectly identifies, the independent variable. 

-or- 

The response provides a valid explanation for why the flap is covered with aluminum foil or why the box 

opening is covered with plastic wrap and correctly identifies the independent variable in the investigation. 

Score 1 

The response provides a valid explanation for why the flap is covered with aluminum foil or why the box 

opening is covered with plastic wrap and fails to identify, or incorrectly identifies, the independent variable. 

-or- 

The response correctly identifies the independent variable but fails to explain, or incorrectly explains, why the 

flap is covered with aluminum foil and why the box opening is covered with plastic wrap. 

Score 0 

The response provides little or no correct information. 

  



Rubric for Solar Cooker Investigation (2009) 
Possible Correct Responses: 

Conclusion: 

• Container size appears to have little or no effect on the efficiency of solar cookers. 

• Small or medium-sized containers heat water more than larger containers. 

• The investigation was not conclusive because the student failed to take temperature readings during the two 

hours, and while the final temperatures were similar, one container may have heated to that temperature 

faster than the others. 

• Other acceptable variations 

NOTE: If the student takes the position that the investigation results were inconclusive, the student must explain 

why. No credit will be awarded for simply stating that the investigation was not conclusive. 

 

Experimental Design Improvements: 

• Clearly indicate the amount of water that was put in each container, making sure it is identical. 

• Check and record the temperature at frequent and equal time increments during the investigation. 

• Perform additional trials; repeat the investigation exactly. 

• Add more containers of varying size to the investigation. 

• Test the three solar cookers at the same time. 

• Add a control (water in a container outside of the solar cookers). 

• Use an artificial light source because the sun’s rays vary due to clouds, etc. 

• Other acceptable responses 

 

3-Point Rubric: 

Score 3 

The response provides a reasonable conclusion and describes two ways the student could have improved her 

experimental design. 

Score 2 

The response provides a reasonable conclusion and describes one way the student could have improved her 

experimental design. 

-or- 

The response describes two ways the student could have improved her experimental design, but fails to provide 

a reasonable conclusion. 

Score 1 

The response provides a reasonable conclusion, but fails to describe how the student could have improved her 

experimental design. 

-or- 

The response describes one way the student could have improved her experimental design, but fails to provide a 

reasonable conclusion. 

Score 0 

The response describes little or no accurate or relevant information related to the solar cooker investigation. 

  



Rubric for Solar Cooker Investigation (2008) 

Possible Correct Responses: 

• Graduated cylinder: to accurately measure the water that must be added to the containers. 

• Three identical thermometers: to be suspended in the containers so that water temperature can be measured. 

• Timing device: to make sure the data for each container are collected within the same increments of time. 

• Safety equipment: glove or cloth pad to handle the containers safely after heating or safety glasses to protect 

eyes from hot water that could splash. 

• Lamp/light source/solar heat: to heat up the solar cooker. 

• Meter stick: to measure the same level of water for each container. 

• Other acceptable responses. 

 

3-Point Rubric: 

Score 3 

The response identifies two pieces of equipment that the students would need in order to conduct their 

investigation and for each piece of equipment explains why it is necessary to the investigation. 

Score 2 

The response identifies two pieces of equipment that the students would need in order to conduct their 

investigation and for one piece explains why it is necessary to the investigation. 

-or- 

The response provides explanations for two pieces of equipment that are consistent with what is needed to 

conduct the investigation, but only identifies one piece of equipment or fails to identify either piece of 

equipment. 

Score 1 

The response identifies two pieces of equipment that the students would need in order to conduct their 

investigation, but fails to correctly explain why either piece of equipment is necessary. 

-or- 

The response identifies one piece of equipment that the students would need in order to conduct their 

investigation and explains why it is necessary to the investigation. 

-or- 

The student provides an explanation for a piece of equipment that is consistent with what is needed to conduct 

the investigation, but fails to identify the equipment. 

Score 0 

The response identifies one piece of equipment that the students would need in order to conduct their 

investigation but fails to explain why it is necessary to the investigation. 

-or- 

The response describes little or no accurate or relevant information related to the solar cooker investigation. 

  



Rubric for Energy Consumption (2007) 
Possible Correct Responses: 

Trend: • Coal: coal use has varied over the 40-year period, from very high in the 1960s to almost zero in the late 70s. Its use has been 

moderate since 1990. • Coal: coal use has declined overall from the beginning of the 40-year period. • Natural Gas: natural gas use has increased relatively consistently since 1960. 

 

Coal 

Prediction: • The consumption of coal for 2015 will be approximately 40 trillion BTU. • The consumption of coal will stay level. • The consumption of coal for 2015 will be less than 40 trillion BTU. • The consumption of coal will continue to decline. • The consumption of coal for 2015 cannot be predicted with any degree of confidence. 

Support: • Coal consumption from 1990 to 2000 has been relatively stable at about 40 trillion BTU. • Coal use since 1990 peaked at 40 trillion BTU and has started to decline. • Coal use plummeted from almost 130 trillion BTU in 1965 to almost nothing from 1975 to 1980. 

Natural Gas 

Prediction: • The consumption of natural gas for 2015 will exceed 165 (or any number above that up to 250) trillion BTU. • Consumption of natural gas has increased from 30 trillion BTU in 1960 to over 160 trillion BTU in 2000 and there is no evidence 

that this trend will change. • The consumption of natural gas for 2015 will continue to increase but at a slower rate. 

Support: • Natural gas consumption has increased 20 to 30 trillion BTU for every 5 years that pass; therefore, it can be expected to continue 

increasing by this amount. • Consumption of natural gas has increased from 30 trillion BTU in 1960 to over 160 trillion BTU in 2000, and there is no evidence to 

suggest that this trend will change in the future. • From 1985 to 1995, consumption of natural gas increased by 30 trillion BTU for each 5 years that passed. From 1995 to 2000 it 

dropped off to a 20 trillion BTU increase. It can be expected to keep increasing, but at a slower rate. 

Note: Math errors aren’t penalized. 

3-Point Rubric: 

Score 3 

The response describes the overall trend of either coal or natural gas and makes a valid prediction. The prediction is supported with 

specific information from the graph. 

Score 2 

The response describes the overall trend of either coal or natural gas and makes a valid prediction but fails to provide sufficient 

support for the prediction. 

-or- 

The response makes a valid prediction and supports the prediction with specific information from the graph but fails to accurately 

describe the overall trend of the resource. 

Score 1 

The response describes the overall trend of either coal or natural gas but fails to make a reasonable prediction. 

-or- 

The response makes a valid prediction but fails to provide sufficient support for the prediction and fails to describe the overall trend. 

Score 0 

The response describes little or no accurate or relevant information. 

 

 



Rubric for Health Effects of BPA (2013) 
Sample Response: 

Questions: 

 What types of tests did the FDA perform? 

 Who performed (funded) the initial safety tests that indicated negative health effects in laboratory animals? 

 Is there any reason to question the reliability of either safety test? 

 At what temperature did the initial tests show leaching of BPA? 

 Have any studies been performed to assess BPA levels in humans that use these containers? 

 Has any additional testing been done since 2008? 

 What are the health effects for humans/children? 

 Can BPA affect the development of the fetus? 

 What are the negative health effects that occur in the laboratory animals? 

 How can I tell if my plastic containers contain BPA? 

 Are there safer alternative containers already on the market? 

 What are benefits of using BPA? 

 Other acceptable responses 

 

3-Point Rubric: 

Score 3 

The response identifies three questions a concerned parent might want answered when deciding whether to 

continue using food containers made from BPA plastics. 

Score 2 

The response identifies two questions a concerned parent might want answered when deciding whether to 

continue using food containers made from BPA plastics. 

Score 1 

The response identifies one question a concerned parent might want answered when deciding whether to 

continue using food containers made from BPA plastics. 

Score 0 

The response provides little or no correct information. 

  



Rubric for Polymer Investigation (2011) 
Sample Response: 

Conclusions: 

 Plastic sample B has more stretchability than the other polymer plastics. 

 Plastic sample A has the least amount of stretchability compared to the other polymer plastics. 

 Not all polymer plastics have the same stretchability. 

 Different polymer plastics have different stretchability (and are therefore suited for different applications). 

 A reasonable conclusion cannot be drawn due to procedural errors. 

 Other reasonable conclusions 

 

Experimental Design Improvements: 

 Provide the before and after measurements for length (Did the samples all start out the same size?). 

 Make sure the samples are all of the same thickness. Variations in thickness could have caused variations in 

stretchability. 

 Perform additional trials. Some of the samples have similar stretchability (A and C, B and D). Two trials 

may not be enough to conclusively state that one is more stretchable than the other. 

 Indicate how many weights were added to the clamps (Was it the same number for each sample?). 

 Other acceptable responses 

3-Point Rubric: 

Score 3 

The response draws a valid conclusion supported by the student’s data and describes two ways the student could 

have improved the experimental design and/or the validity of the results. 

Score 2 

The response draws a valid conclusion supported by the student’s data and describes one way the student could 

have improved the experimental design and/or the validity of the results. 

-or- 

The response describes two ways the student could have improved the experimental design and/or the validity 

of the results but fails to draw or incorrectly draws a conclusion from the student’s data. 

Score 1 

The response draws a valid conclusion supported by the student’s data but fails to describe, or incorrectly 

describes, how the student could have improved the experimental design and/or the validity of the results. 

-or- 

The response describes one way the student could have improved the experimental design and/or the validity of 

the results but fails to draw or incorrectly draws a conclusion from the student’s data. 

Score 0 

The response provides little or no correct information from the polymer investigation. 

  



Rubric for Polymer Investigation (2010) 
Possible Correct Responses: 

Conclusion: 

• make sure each sample of plastic is exactly the same size 

• make sure the exact same length of plastic was left free-hanging 

• indicate the mass of each weight added to the clamp 

• indicate how much time there was between each added weight (how long was each weight allowed to 

dangle before the next one was added) 

• measure the plastic after each weight is added to the clamp 

• indicate the total amount of weight each clamp held before the plastic samples began to tear 

• apply the weights with the same amount of force 

• perform multiple trials 

• other acceptable responses 

 

3-Point Rubric: 

Score 3 

The response describes three steps or pieces of information the students should add to the procedure to improve 

the validity of the investigation. 

Score 2 

The response describes two steps or pieces of information the students should add to the procedure to improve 

the validity of the investigation. 

Score 1 

The response describes one step or piece of information the students should add to the procedure to improve the 

validity of the investigation. 

Score 0 

The response provides little or no correct information. 

  



Rubric for Polymer Investigation (2008) 
Possible Correct Responses: 

Possible Question: 

• Which type of kitchen wrap is the strongest? 

• Is there a difference in strength between different kitchen wraps? 

• Which kitchen wrap can hold the most weight? 

• Other acceptable responses. 

 

Variables: 

The independent variable is the type of kitchen wrap used and the dependent variable is the amount of weight 

the kitchen wrap can hold without breaking. 

 

3-Point Rubric: 

Score 3 

The response provides a scientifically valid question that could be answered using this procedure and identifies 

the independent and dependent variables. 

Score 2 

The response provides a scientifically valid question that could be answered using this procedure, identifies the 

independent variable, but fails to identify the dependent variable. 

-or- 

The response provides a scientifically valid question that could be answered using this procedure, fails to 

identify the independent variable, but correctly identifies the dependent variable. 

-or- 

The response fails to provide a scientifically valid question that could be answered using this procedure, but 

correctly identifies the independent and dependent variables. 

Score 1 

The response provides a scientifically valid question that could be answered using this procedure, but fails to 

identify the independent and dependent variables. 

-or- 

The response fails to provide a scientifically valid question that could be answered using this procedure, 

correctly identifies the independent variable, but fails to identify the dependent variable. 

-or- 

The response fails to provide a scientifically valid question that could be answered using this procedure, fails to 

identify the independent variable, but correctly identifies the dependent variable. 

Score 0 

The response provides little or no accurate or relevant information related to the polymer investigation. 

  



Rubric for Polymer Investigation (2007) 
Possible Correct Responses: 

• The plastic used to make grocery bags is stronger (less likely to stretch or tear) than the other plastics: the 

plastic grocery bag stretched 7 mm, which was less than the other plastics. 

• The plastic used to make dry cleaning bags is weaker (more likely to stretch or tear) than the other plastics: the 

plastic dry cleaning bag stretched 23 mm, which was more than the other plastics. 

• The plastics used to make sandwich bags and grocery bags have similar strength: the amount of force required 

to stretch both of these plastics is similar, there was only a 2 mm difference. 

• Other acceptable hypotheses. 

 

3-Point Rubric: 

Score 3 

The response provides a valid hypothesis that is supported by a description that includes specific information 

from the polymer investigation. 

Score 2 

The response provides a valid hypothesis that is supported by a general description based on the polymer 

investigation (some of the plastics stretched more than others). 

Score 1 

The response provides a valid hypothesis that is not supported by a valid general description based on the 

polymer investigation. 

Score 0 

The response provides little or no accurate or relevant information. 

  



Rubric for Acid Rain Investigation (2010) 

Possible Correct Responses: 

Possible Problem: 

How does acid rain affect the mass of different building materials? 

•  What type of building material holds up best in acid rain conditions? 

•  What is the best type of building material to use outdoors? 

•  What type of building material will degrade most quickly in acid rain conditions? 

•  Other reasonable questions/problems 

Increase Confidence: 

•  perform additional trials using the same building materials 

•  add a control to their investigation 

•  perform additional trials using water with different acidities 

•  use samples that have the same surface area/same amount of material 

•  use samples that have the same starting mass 

•  let the samples sit in vinegar for a longer amount of time 

•  make sure the temperature of the solvent is held constant for each sample 

•  other acceptable responses 

3-Point Rubric: 

Score 3 

The response describes a problem that could be investigated based on the procedure and data and describes two 

things the students could do to increase confidence in their results. 

Score 2 

The response provides a problem that could be investigated based on the procedure and data and describes one 

thing the students could do to increase confidence in their results. 

-or- 

The response describes two things the students could do to increase confidence in their results, but fails to or 

incorrectly describes a problem. 

Score 1 

The response describes a problem that could be investigated based on the procedure and data, but fails to or 

incorrectly describes two things the students could do to increase confidence in their results. 

-or- 

The response describes one thing the students could do to increase confidence in their results, but fails to or 

incorrectly describes a problem. 

Score 0 

The response provides little or no correct information. 

  



Rubric for Acid Rain Investigation (2008) 
Possible Correct Responses: 

Needed Information: 

• You need to know how much vinegar was used in each container. 

• You need to know what type of vinegar was used in each container. 

• You need to know what materials to test. 

• You need to know what size/surface area of materials should be used. 

• You need to know how long each sample was rinsed in distilled water. 

• You need to know what drying method to use. 

• You need to know what size/type of container to use. 

• Other acceptable responses. 

 

3-Point Rubric: 

Score 3 

The response describes three additional pieces of information that would be needed to accurately replicate the 

experiment. 

Score 2 

The response describes two additional pieces of information that would be needed to accurately replicate the 

experiment. 

Score 1 

The response describes one additional piece of information that would be needed to accurately replicate the 

experiment. 

Score 0 

The response describes little or no accurate or relevant information from the acid rain investigation. 



Rubric for Decontamination Process (2007) 
Possible Correct Responses: 

• What is/were the sources of contamination? 

• What are/were the contaminants of concern? 

• What is the extent of the affected property? 

• How deep does the contamination extend into the sediment? 

• What are the potential effects on the local ecosystem/food webs? 

• What type of ecological restoration is being sought (recreation, residential, etc.)? 

• What is the timeframe needed for total restoration? 

• What is the cost associated with this program compared to other programs? 

• What special resources (tools, people, etc.) are required? 

• Other acceptable questions. 

 

3-Point Rubric: 

Score 3 

The response provides at least three relevant questions that would need to be answered before a town 

implements a phytoremediation program. 

Score 2 

The response provides two questions that would need to be answered before a town implements a 

phytoremediation program. 

Score 1 

The response provides one question that would need to be answered before a town implements a 

phytoremediation program. 

Score 0 

The response provides little or no accurate or relevant information. 

  



Rubric for Yeast Experiment (2013) 
 

Sample Response: 

 

Variables: 

 amount of yeast solution (1 mL) 

 constant temperature (for 24 hours) 

 volume of molasses solution (35 mL) 

 concentration of molasses solution (25%) 

 

Explanations: 

 Controlling variables is necessary so that the experimenter may be assured that the changes observed 

are due only to the changes in the independent variable. 

 Since temperature is the variable being tested, all other factors must be held constant or the student 

will not be able to ascertain whether the results are due to different temperatures or another factor. 

 

3-Point Rubric: 

Score 3 

The response clearly identifies two variables that were held constant during the group’s yeast population 

experiment and provides an explanation that addresses the validity of the results in terms of testing too many 

variables at once. 

Score 2 

The response clearly identifies two variables that were held constant during the group’s yeast population 

experiment, but fails to provide a clear explanation of why it is important to hold these variables constant. 

-or- 

The response clearly identifies one variable that was held constant during the group’s yeast population 

experiment and provides an explanation that addresses the validity of the results in terms of testing too many 

variables at once. 

Score 1 

The response clearly identifies one variable that was held constant during the group’s yeast population 

experiment, but fails to provide a clear explanation of why it is important to hold this variable constant. 

-or- 

The response provides a clear explanation of why it is important to hold variables constant in an investigation 

without clearly identifying any of the variables that needed to be held constant during the group’s yeast 

population experiment. 

Score 0 

The response provides little or no accurate or relevant information related to why it is important to control 

variables in the yeast population experiment. The response may contain misconceptions. 

  



Rubric for GM Rice Safety (2012) 
Sample Response: 
Factors Held Constant:  The number of rats in each study group  The age of the individual rats in each study group  The initial weight of the individual rats in each study group  The initial health conditions of the individual rats in each study group  The gender distribution of the rats in each study group  The additional food sources provided to each study group  The amount of water provided to each study group  The amount of rice each study group received  The living/environmental conditions for each study group  The feeding time of each study group  Other acceptable responses 

Explanation (may be general or specific to the factors selected):  If some of the rats are older than others, they may die of natural causes before the trials are over, and that would skew the results.  If some rats start out heavier than others, then comparing the final weights between the two study groups may not provide valid 

data.  Male rats may respond differently to the diet than female rats, so the gender distributions amongst the groups must be the same.  Environmental conditions can affect the health of the rats (including habitat size, temperature variations, etc.).  The amount of food and/or water each group receives must be the same or variations in final weight/health could result.  Additional food sources must be the same, because different types of food provide different nutrients.  Other acceptable responses 

3-Point Rubric: 

Score 3 

The response identifies two factors that researchers need to hold constant in order to ensure the validity of their 

results and explains why one of these factors needs to be held constant. 

Score 2 

The response identifies two factors that researchers need to hold constant in order to ensure the validity of their 

results, but fails to or incorrectly explains why one of these factors needs to be held constant. 

-or- 

The response identifies one factor that researchers need to hold constant in order to ensure the validity of their 

results and explains why this factor needs to be held constant. 

Score 1 

The response identifies one factor that researchers need to hold constant in order to ensure the validity of their 

results, but fails to or incorrectly explains why this factor needs to be held constant. 

-or- 

The response identifies a correct explanation for why factors need to be held constant but fails to provide a valid 

additional factor that researchers need to hold constant to ensure the validity of their results. 

Score 0 

The response describes little or no accurate or relevant information. 

  



Rubric for Antifreeze Gene for Agricultural Crops (2010) 
Possible Correct Responses: 

Benefits: 

• It could allow certain varieties of agricultural crops to be grown in colder areas where they were previously 

unable to be planted. 

• It could extend the growing season in cold areas for crops that contain the gene, allowing for a longer/larger 

harvest. 

• It could reduce crop loss from early or late frosts. 

• Other acceptable responses 

 

Concerns: 

• Some crops may become allergenic. 

• The crops may cause unknown health risks. 

• The flavor of the crops may be compromised. 

• There may be unintended effects on the plants. 

• Labeling is not required for GM foods and vegetarians wouldn’t know whether they were consuming a 

product that includes animal DNA or not. 

• Genetic pollution (pollen from GM crops may cross-pollinate non-GM crops and/or organic crops, 

rendering farmers unable to certify their crops as organic). 

• Reduced genetic variation (farmers may opt to plant only the GM varieties to reap the benefits of the new 

genes). 

• Crops may indirectly promote antibiotic resistance. (In transplanting genes, there is need for a marker to 

identify which cells have taken up the foreign gene. One way is to attach a gene for antibiotic resistance.) 

• Other acceptable responses 

 

3-Point Rubric: 

Score 3 

The response explains how the antifreeze gene could be beneficial to certain agricultural crops and describes 

two concerns a consumer might have regarding the insertion of animal DNA into agricultural crops. 

Score 2 

The response explains how the antifreeze gene could be beneficial to certain agricultural crops and describes 

one concern a consumer might have regarding the insertion of animal DNA into agricultural crops. 

-or- 

The response describes two concerns a consumer might have regarding the insertion of animal DNA into 

agricultural crops, but fails to explain or incorrectly explains how the antifreeze gene could be beneficial to 

certain agricultural crops. 

Score 1 

The response explains how the antifreeze gene could be beneficial to certain agricultural crops, but fails to 

describe or incorrectly describes concerns a consumer might have regarding the insertion of animal DNA into 

agricultural crops. 

-or- 

The response describes one concern a consumer might have regarding the insertion of animal DNA into 

agricultural crops, but fails to explain or incorrectly explains how the antifreeze gene could be beneficial to 

certain agricultural crops. 

Score 0 

The response provides little or no accurate or relevant information related to the tasks. 

  



Rubric for Enzyme Investigation (2009) 
Possible Correct Responses: 

Credibility Problem: 

• The procedure allowed for more than one variable. 

• The students used different enzymes in each type of fruit. 

• Data doesn’t support the claim. 

• Other acceptable responses 

 

Changes: 

• Use the same enzyme in each type of fruit (either A or B, but not both). 

• Use both enzymes on each fruit. 

• Add a control to the investigation (a sample of each fruit to which no enzyme is added). 

• Perform additional trials. 

• Other acceptable responses 

 

3-Point Rubric: 

Score 3 

The response provides an explanation for why the credibility should be questioned and describes two changes 

the students could make that would allow their original hypothesis to be more accurately tested and/or would 

ensure the accuracy of their results. 

Score 2 

The response provides an explanation for why the credibility should be questioned and describes one change the 

students could make that would allow their original hypothesis to be more accurately tested and/or would ensure 

the accuracy of their results. 

-or- 

The response fails to provide or provides an incorrect explanation for why the credibility should be questioned, 

but describes two changes the students could make that would allow their original hypothesis to be more 

accurately tested and/or would ensure the accuracy of their results. 

Score 1 

The response provides an explanation for why the credibility should be questioned, but fails to correctly 

describe any changes. 

-or- 

The response fails to provide or provides an incorrect explanation for why the credibility should be questioned, 

but describes one change. 

Score 0 

The response describes little or no accurate or relevant information related to the enzyme investigation. 

  



Rubric for Enzyme Investigation (2008) 
Possible Correct Responses: 

Conclusions: 

• Enzyme A produces the most apple juice from applesauce. 

• Enzyme B is not very effective at producing apple juice from applesauce. 

 

Reliability: 

• The results are reliable because the experimental design included a variable and a control. 

• The results are reliable because the experiment was repeated once and similar results were obtained. 

• The results should be questioned because only two trials were performed which is not sufficient data upon 

which to base a sound conclusion. 

 

3-Point Rubric: 

Score 3 

The response draws a valid conclusion supported by the students’ experimental results and explains why the 

results were or were not reliable. 

Score 2 

The response draws a valid conclusion supported by the students’ experimental results and provides a general 

explanation for why the results were or were not reliable (they did the experiment twice). 

-or- 

The response explains in detail why the results were or were not reliable but fails to draw a valid conclusion 

supported by the students’ experimental results. 

Score 1 

The response draws a valid conclusion supported by the students’ experimental results. The response may also 

indicate that the results were or were not reliable but fails to provide an acceptable explanation. 

-or- 

The response indicates that the results were or were not reliable and provides a general explanation but fails to 

draw a valid conclusion supported by the students’ experimental results. 

Score 0 

The response provides little or no accurate or relevant information. 

  



Rubric for Enzyme Investigation (2007) 
Possible Correct Responses: 

• the amount of apple sauce used in measuring cup for each trial 

• the number of drops of each enzyme used in each trial (volume) 

• the stirring of the apple sauce (done every minute) 

• the amount of time enzyme is allowed to act before measuring apple juice 

• the cut off of 2 cm of the bottom of the cone allowing the apple juice to drain 

If any of these factors are not controlled, they could affect the results preventing the students from drawing a 

valid conclusion. 

If the students were to test more than one variable at a time, they would not be able to tell which variable is 

responsible for the results or if it was a combination of both. 

 

3-Point Rubric: 

Score 3 

The response clearly identifies two specific variables that were held constant and provides an explanation that 

addresses the validity of the results in terms of testing too many variables at once. 

Score 2 

The response clearly identifies two variables that were held constant but fails to provide a clear explanation of 

why it is important to hold these variables constant. 

-or- 

The response clearly identifies one variable that was held constant and provides an explanation that addresses 

the validity of the results in terms of testing too many variables at once. 

Score 1 

The response clearly identifies one variable that was held constant but fails to provide a clear explanation of 

why it is important to hold this variable constant. 

-or- 

The response provides a clear explanation of why it is important to hold variables constant without clearly 

identifying any of the variables that were held constant. 

Score 0 

The response provides little or no accurate or relevant information. 
  



Rubric for Yeast Experiment (2007) 
Possible Correct Responses: 

Conclusions: 

• CO2 production in yeast increases with increasing temperature. 

• CO2 production in yeast decreases with decreasing temperature. 

 

Improvements: 

• The students could repeat the experiment to verify their results or do multiple trials at each temperature and 

average their results. 

• The students could add additional trials at higher (and/or lower) temperatures to see if the trend holds. 

• The students could perform the test again at smaller temperature increments. 

• The students could use a warming oven for the test tube subjected to room temperature (25°C), because in 24 

hours, temperatures could fluctuate a few degrees which could affect results. 

• The students should use a consistent size for the gas collection tube (not clear in procedure). 

• Other acceptable responses. 

 

3-Point Rubric: 

Score 3 

The response provides a valid conclusion and describes at least two ways the students could improve their 

experimental design and/or the validity of their results. 

Score 2 

The response provides a valid conclusion and describes one way the students could improve their experimental 

design and/or the validity of their results. 

-or- 

The response describes at least two ways the students could improve their experimental design and/or the 

validity of their results but fails to provide a valid conclusion. 

Score 1 

The response provides a valid conclusion but fails to accurately describe a way the students could improve their 

experimental design and/or the validity of their results. 

-or- 

The response describes one way the students could improve their experimental design and/or the validity of 

their results but fails to provide a valid conclusion. 

Score 0 

The response describes little or no accurate or relevant information. 



Rubric for Population Graphs (2012) 

Sample Response: 
Reproductive Age:  There is a higher percentage of individuals of reproductive age in India than in France.  There is a lower percentage of individuals of reproductive age in France than in India.  Individuals of reproductive age have a higher survival rate in France than in India.  Individuals of reproductive age have a lower survival rate in India than in France.  France’s population is evenly distributed, while India’s population decreases as age goes up.  Other acceptable responses 

Birthrate:  India has a higher birthrate than France.  France has a lower birthrate than India. 

Difference in Longevity:  France has access to better healthcare than India.  India has limited access to healthcare.  The population of France has greater access to agricultural products necessary for survival than India (carrying capacity, 

malnutrition, starvation).  The population of India has less access to agricultural products necessary for survival than France (carrying capacity, malnutrition, 

starvation).  France has better access to clean water (sanitation) than India.  India has limited access to clean water (sanitation).  Other acceptable responses 

3-Point Rubric: 
Score 3 

The response describes a difference in individuals of reproductive age, a difference in the birthrate, and identifies a factor 

that may contribute to differences in longevity. 

Score 2 

The response describes a difference in individuals of reproductive age and a difference in the birthrate, but fails to or 

misidentifies a factor that may contribute to differences in longevity. 

-or- 

The response describes a difference in individuals of reproductive age and identifies a factor that may contribute to 

differences in longevity, but fails to or incorrectly describes a difference in the birthrate. 

-or- 

The response describes a difference in the birthrate and identifies a factor that may contribute to differences in longevity, 

but fails to or incorrectly describes a difference in individuals of reproductive age. 

Score 1 

The response describes a difference in individuals of reproductive age, but fails to or incorrectly describes a difference in 

the birthrate and fails to or misidentifies a factor that may contribute to differences in longevity. 

-or- 

The response describes a difference in the birthrate, but fails to or incorrectly describes a difference in individuals of 

reproductive age and misidentifies a factor that may contribute to differences in longevity. 

-or- 

The response identifies a factor that may contribute to differences in longevity, but fails to or incorrectly describes a 

difference in the individuals of reproductive age and in the birthrate. 

Score 0 

The response provides little or no correct information. 



Rubric for Population Graphs (2009) 
Possible Correct Responses: 

Conclusion: 

The population in Taiwan will begin to stabilize over the next 50 years. 

Population growth in Taiwan will slow down over the next 50 years. 

There will be more older people and less younger people in 2050. 

Other acceptable responses 

 

Factors: 

Reproductive rates could decline some (people of reproductive age having fewer children). 

Longevity could increase (increased survival rate for the elderly). 

Mass immigration to other countries for various reasons. 

Increased access to healthcare or better healthcare provisions. 

Other acceptable responses 

 

3-Point Rubric: 

Score 3 

The response draws a valid conclusion regarding the overall population change in Taiwan from 2000 to 2050 

and describes two factors that may contribute to the predicted population changes from 2000 to 2050. 

Score 2 

The response draws a valid conclusion regarding the overall population change in Taiwan from 2000 to 2050 

and describes one factor that may contribute to the predicted population changes from 2000 to 2050. 

-or- 

The response describes two factors that may contribute to the predicted population changes from 2000 to 2050, 

but fails to draw a valid conclusion regarding the overall population change. 

Score 1 

The response draws a valid conclusion regarding the overall population change in Taiwan from 2000 to 2050, 

but fails to correctly describe any factors that may contribute to the predicted population changes from 2000 to 

2050. 

-or- 

The response describes one factor that may contribute to the predicted population changes from 2000 to 2050, 

but fails to draw a valid conclusion regarding the overall population change. 

Score 0 

The response provides little or no correct information regarding population changes in Taiwan over the 50-year 

period. 

  



Rubric for Genetically Modified Foods (2008) 
Possible Correct Responses: 

• No data are presented to back up the statement(s). 

• “Similar survival rate” is vague; how similar was the survival rate? 

• Survival is only one aspect of health; no other potential side-effects were mentioned (immune responses, 

tumor formation, etc.) 

• The conclusions were based on a three-week study; what about long-term consumption of GM grains? 

• There is no indication of who the researchers were affiliated with to determine whether they may have had an 

agenda/bias. 

• Two trials are not sufficient to draw a definitive conclusion.  

• Just because it does not affect mice does not mean it will not affect humans. 

• Other acceptable questions. 

 

3-Point Rubric: 

Score 3 

The response provides three reasons a consumer should question the conclusions presented in the news release. 

Score 2 

The response provides two reasons a consumer should question the conclusions presented in the news release. 

Score 1 

The response provides one reason a consumer should question the conclusions presented in the news release. 

Score 0 

The response describes little or no accurate or relevant information related to the credibility of the claims in the 

news release. 
  

 

 

 


