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A-1 Score Point 3
This response demonstrates a thorough understanding of the role of an enzyme as a catalyst in regulating a specific biochemical reaction by completing all of the tasks presented in the item. This student states that “Enzyme A acts as a catalyst in the reaction because it lowers the time needed…and uses less free energy.” Additionally, the student predicts that “if the enzyme's active site's shape was to change, the substrates would no longer fit into the active site. The enzyme would not be able to catalyze the reaction.” Attempting to identify the substrate as a catalyst does not detract from the correct answer. This answer is complete for full credit.
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A-2 Score Point 3
This response demonstrates a thorough understanding of the role of an enzyme as a catalyst in regulating a specific biochemical reaction by completing all of the tasks presented in the item. The explanation states that “Enzyme A acts as a catalyst because it lowers the time and energy needed to finish the reaction progress.” The student also predicts that “if the enzyme's active site was changed, it would no longer be able to act as a catalyst for the reaction.” This response is complete and correct.
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A-3 Score Point 3
This response demonstrates a thorough understanding of the role of an enzyme as a catalyst in regulating a specific biochemical reaction by completing all of the tasks presented in the item. The student explains that “Enzyme A acts like a catalyst because it has less free energy (accepted as the reaction has less free energy) and takes less reaction time.” The student correctly predicts that “the enzyme's change of shape would affect its ability to catalyze the reaction by  its reaction progress taking more time than it did before.” Though awkwardly worded, making the reaction take more time is enough of a prediction to imply that the enzyme is no longer acting as a catalyst. This is a weaker full credit paper, but all tasks are complete for credit.
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A-4 Score Point 3
This response demonstrates a thorough understanding of the role of an enzyme as a catalyst in regulating a specific biochemical reaction by completing all of the tasks presented in the item. The student explains that “the active sites (on the enzyme) make the reaction happen faster and uses less energy.” The student also correctly predicts that “the active sites could change their shape making the reaction happen slower.” Though the second statement is worded somewhat vaguely, the information about the reaction happening slower is enough of a prediction to receive credit.  This answer is complete for full credit.
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A-5 Score Point 2
The response demonstrates a partial understanding of the role of an enzyme as a catalyst in regulating a specific biochemical reaction by completing two of the tasks presented in the item. The student explains that “Enzyme A acts as a catalyst by decreasing the amount of starter (activation) energy needed for the reaction.” He/she continues to explain that requiring lower starter energy would reduce the amount of time needed to produce the products (reaction time). The student then provides an unacceptable prediction about how changing the shape of the enzyme would affect its ability to catalyze a reaction: it could hurt or even help the enzyme catalyze the reaction is not acceptable for the scenario given. This response contains incorrect work and therefore can only receive partial credit.
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A-6 Score Point 2
The response demonstrates a partial understanding of the role of an enzyme as a catalyst in regulating a specific biochemical reaction by completing two of the tasks presented in the item. The student explains that “enzyme A works as a catalyst…because it causes the reaction to require less energy and complete faster.” However, the student provides an incomplete prediction. In order to earn full credit, the student needs to correctly predict how the enzyme not fitting would affect its ability to catalyze the reaction. This response is incomplete and therefore receives partial credit.
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A-7 Score Point 2
The response demonstrates a partial understanding of the role of an enzyme as a catalyst in regulating a specific biochemical reaction by completing two of the tasks presented in the item. The student provides an acceptable response to how enzyme A acts a catalyst in the reaction by explaining that less energy is used and the reaction time gets faster. The prediction of how a change in shape would affect the enzyme's ability to catalyze the reaction is unclear. “The enzyme may cause the opposite effect with the catalyst being used” is not clear enough for credit. The student should more completely describe the opposite effects for additional credit. This response contains work that is incomplete or unclear, therefore the response receives partial credit. 
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A-8 Score Point 1
The response demonstrates a minimal understanding of the role of an enzyme as a catalyst in regulating a specific biochemical reaction by completing one of the tasks presented in the item. The student provides an unclear explanation of how Enzyme A acts as a catalyst in the reaction, but correctly states the process occurs in “a much shorter amount of time.” Though “greaten the amount of free energy” is incorrect, the graph does show an increase in energy in both reactions so the explanation of time can be accepted for partial credit. The prediction provided is incorrect. The student predicts that “the rate at which free energy is present” would change. Even though the student states that the enzyme might be unable to function as a catalyst, there is too much wrong information included for the response to receive additional credit. This response contains work that is unclear and incorrect and therefore receives minimal credit.
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A-9 Score Point 1
The response demonstrates a minimal understanding of the role of an enzyme as a catalyst in regulating a specific biochemical reaction by completing one of the tasks presented in the item. The student explains that “Enzyme A significantly reduces the amount of free energy over time.” Though a time element is present, it is difficult to discern how the enzyme changes the amount of time it takes the reaction to occur. The prediction provided by the student is unclear. This response contains work that is unclear and receives minimal credit.  
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A-10 Score Point 0
The response demonstrates an insufficient understanding of the role of an enzyme as a catalyst in regulating a specific biochemical reaction by not completing any of the tasks presented in the item. The explanation provided by the student consists of unclear statements and incorrect information. The response does not correctly explain how the amount of time and energy is changed when Enzyme A is acting as a catalyst. Additionally, the student predicts that a change in shape could “either take away or add to the reaction and the enzyme's ability to catalyze a reaction.”  Responses of this nature are unacceptable. This response contains no work that is acceptable for credit.
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Subject:  Biology  Item:  Enzyme's Active Sites  Grade   HS 

Name          

Number  Score  Notes 

T1‐1 

     

T1‐2 

     

T1‐3 

     

T1‐4 

     

T1‐5 

     

T1‐6 

     

T1‐7 

     

T1‐8 

     

T1‐9 

     

T1‐10 
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Name          

Number  Score  Notes 

T2‐1 

     

T2‐2 

     

T2‐3 

     

T2‐4 

     

T2‐5 
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T2‐10 
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Practice Set* 

Subject:  Biology  Item:  Enzyme’s Active Sites  Grade   HS 

Name             

Number  Score  Consensus  Annotation 

P‐1 

        

P‐2 

        

P‐3 

        

P‐4 

        

P‐5 

        

P‐6 

        

P‐7 

        

P‐8 

        

P‐9 

        

P‐10 

        

*Responses in this set do not have true scores. Apply scores based on scoring criteria. 
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PA Keystone Biology – 2015 Fall Workshops 

Enzyme’s Active Sites                                       

Training Set 1 
 

Paper  Score  Comments 

T1‐1  3 

The response demonstrates a thorough understanding of the role of an enzyme as a catalyst 
in regulating a specific biochemical reaction by completing all three task presented in the 
item. The student explains that enzyme A acts a catalyst because…there is less free energy 
being used…and it speeds up the reaction time. The explanation provided includes both 
energy and time. In Part B, the student predicts that the enzyme would no longer act as a 
catalyst because the active sites could change and then they wouldn’t fit like a lock and key. 
The response is clear, complete and correct. 

T1‐2  2 
Part A: energy: lessens the amount of free energy in the reaction 
              time: the time it takes for the reaction to also end is also lessened by this enzyme 
Part B: no credit, not be able to lessen the amount of energy made is incorrect 

T1‐3  3 
Part A: energy: chemical reaction uses less energy 
              time: a catalyst aids in speeding up a reaction or enzyme A speed[s] up the reaction 
a very small amount 
Part B: changes it’s shape, it cannot bond to the substrate, rendering the enzyme useless 

T1‐4  2 
Part A: energy: with enzyme A [the reaction] uses less energy 
              time: enzyme A creates a faster reaction 
Part B:  no credit – if student lists multiple possibilities they must all be correct – changing 
the shape of the enzyme will not cause the reaction to speed up 

T1‐5  1 
Part A: energy: the amount of energy is dramatically decreased 
              time: no credit – enzyme A would not react much slower is not correct 
Part B:  no credit – not describing the effect on the enzymes ability to catalyze the reaction 

T1‐6  2 
Part A:  energy: energy is reduced 
  time: time is reduced 
Part B: no credit – easier or harder is not an acceptable prediction about the enzyme’s 
ability to catalyze the reaction 

T1‐7  2 
Part A: energy: lowering the amount of free energy and 
              time: shortening amount of time it takes the for the reaction  to take place 
Part B:  no credit – make it harder and not as effective are too vague of a prediction 

T1‐8  0 

The response demonstrates an insufficient understanding of the role of an enzyme as a 
catalyst in regulating a specific biochemical reaction by not completing any of the tasks 
presented in the item. The explanation in Part A does not correctly explain how enzyme A 
acts as a catalyst in the reaction. The student describes the shape of the graph shown, but 
does not explain the effect enzyme A would have on the energy or time. The student does 
not provide a prediction how the change in shape would affect the enzyme’s ability to 
catalyze the reaction. The response attempts to explain how the conditions would change 
and not the affect these changes would have. The response contains work that is 
incomplete or unclear. 

T1‐9  1 
Part A: energy: enzyme reduces the free energy but leveled out with time (acceptable 
interpretation of the graph  
              time: no credit – time is not addressed in student response 
Part B:  no credit – nothing acceptable for credit 

T1‐10  0 
Part A:  energy: no credit – energy not addressed 
  time: no credit – reaction would speed up, not slow down 
Part B: no credit – could effect the reaction more is unacceptable 
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PA Keystone Biology – 2015 Fall Workshops 

Enzyme’s Active Sites                                       

Training Set 2 
 

Paper  Score  Comments 

T2‐1  2 
Part A:  energy: lowers activation energy 
  time: causes reaction to occur faster 
Part B: no credit – how would not being able to fit affect the reaction 

T2‐2  3 
Part A:  energy: lowers the energy needed 
  time: lowers the rate/time used (rate is not used correctly, but does not negate 
credit) 
Part B: it (the enzyme) will become useless and won’t be able to catalyze reactions 
(information about becoming denatured is correct) 

T2‐3  0 
Part A:  energy: no credit – lowers the free energy made is not acceptable 
  time: no credit – time is not addressed 
Part B: no credit – making it harder for the enzyme to catalyze the reaction is too vague 

T2‐4  2 
Part A:  energy: requires less energy 
  time: makes the reaction happen faster 
Part B: no credit –does not state enzyme would not be able to catalyze the reaction 

T2‐5  1 
Part A:  energy: lessens the free energy is acceptable (general answer about energy, but 
doesn’t say lessens free energy made) 
  time: no credit – time is not addressed 
Part B: no credit – does not say how the change in size would affect the ability to catalyze 
the reaction 

T2‐6  0 
Part A:  energy: no credit – does not talk about the change in energy requirement 
  time: no credit – does not address change in time with/without the enzyme 
Part B: no credit – response does not state how its ability will change, just that it does (does 
it catalyze the reaction better or worse?) 

T2‐7  1 

The response demonstrates a partial understanding of the role of an enzyme as a catalyst in 
regulating a specific biochemical reaction by completing one of the tasks presented in the 
item. The student correctly states that enzyme A reduces the activation energy, but fails to 
provide any information about the effect on time in their response. The response in Part B 
does not correctly answer the question presented by predicting that the enzyme would 
catalyze the reaction (which is a repeat of the information given in Part A). The response 
contains work that is incomplete or unclear. 

T2‐8  2 
Part A:  energy: there is less energy 
  time: it took less time 
Part B: no credit – student explants why its ability will change, but not how (slows down the 
reaction) 

T2‐9  0 
Part A:  energy: no credit – does not explain how enzyme catalyzes reaction in terms of 
energy 
  time: no credit – does not explain how enzyme catalyzes reaction in terms of time 
Part B: no credit – how would these changes affect the enzymes ability to catalyze the 
reaction? 

T2‐10  3 
Part A:  energy: takes less energy for the reaction to take place 
  time: speed up the reaction (making the time needed less) 
Part B: this would…stop the enzyme’s ability to be a catalyst (enzyme would not fit) 
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