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Use the graph and diagram below to answer question

Effects of Enzyme A
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Part A: Explain how Enzyme A acts as a catalyst in the reaction.
Be sure to include energy and time in your answer.
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Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme’s
active sites. Predict how this would affect the enzyme’s ability to catalyze
the reaction.
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Keystone Biology: Enzyme's Active Sites; Anchor Set

Enzyme's Active Sites Scoring Guide

The response demonstrates a thorough understanding of the role of an enzyme as a
catalyst in regulating a specific biochemical reaction by
o explaining how Enzyme A acts as a catalyst in the reaction with respect to

energy and
3 o explaining how Enzyme A acts as a catalyst in the reaction with respect to
time and
o predicting how changing the shape of the enzyme’s active site would affect
the enzyme’s ability to catalyze the reaction.
The response is clear, complete, and correct.
The response demonstrates a partial understanding of the role of an enzyme as a
2 catalyst in regulating a specific biochemical reaction by fulfilling two of the three
bullets listed under the 3-point response.
The response may contain some work that is incomplete or unclear.
The response demonstrates a minimal understanding of the role of an enzyme as a
1 catalyst in regulating a specific biochemical reaction by fulfilling one of the three
bullets listed under the 3-point response.
The response may contain some work that is incomplete or unclear.
0 The response provides insufficient evidence to demonstrate any understanding of the
concept being tested.
B — No response written or refusal to respond.
Non- F — Foreign language
scorables | K — Off task

U - Unreadable

Note: No deductions should be taken for misspelled words or grammatical errors.
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Keystone Biology: Enzyme's Active Sites; Anchor Set

Responses that will receive credit:
Part A (2 points):

o Enzyme A acts as a catalyst by reducing the activation energy or the energy that is
needed to get the reaction started. (When the substrates attach to the enzyme’s active
sites, they are brought close together, facilitating the reaction.) The reaction takes less
time to occur (the reaction is faster is also acceptable).

Part B (1 point):

* When the shape of an enzyme’s active site is changed, the substrate cannot attach to
the active site; it will not “fit.” The enzyme would not be able to catalyze the reaction.

o When the shape of the enzyme’s active site is slightly changed (caused by a change in
pH) the enzyme activity can become greatly reduced.

(Note: Information in parentheses is not necessary to receive full credit for Part A and
Part B.)
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Keystone Biology: Enzyme's Active Sites; Anchor Set A-1a

Use the graph and diagram below to answer question

Effects of Enzyme A
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Part A Explam how Enzyme A acts as a catalyst in the reaction.
Be sure to include energy and time in your answer,
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Keystone Biology: Enzyme's Active Sites; Anchor Set A-lb

Continued. Please refer to the previous page for task explanation,
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Part B: Conditions around an enzyme change and affect the shape of the enzyme’s
active sites. Predict how this would affect the enzyme’s ability to catalyze
the reaction,
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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-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.


Keystone Biology: Enzyme's Active Sites; Anchor Set A-2

Usse the graph and diagram below to answer the question.

Effects of Emzyme A
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Part A: DPplain how Enzyme A acts as a catalyst in the reaction. Be sure 1o inciude energy and time in your answer.

f-nzyme A acts as a cetglyst because it lowers the time and energy needed to finish the reaction process

103 /1000
PartB: Conditions around an erzyme change and affect the shape of the erzyme's active sites. Predict how this woul

rfthe erzyme's active site was changad, it would no longer be eble to act ag a catalyst for the reaction

105 1 1000

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-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.


Keystone Biology: Enzyme's Active Sites; Anchor Set A-3a

Use the graph and diagram below to answer question

. Effects of Enzyme A
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Part A: Explain how Enzyme Aactsas a catalyst in the reaction,
Be sure to include energy and time in your answer.
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Keystone Biology: Enzyme's Active Sites; Anchor Set A-3 b

Continued, Please refer to the previous page for task explanation,

Part B: Conditions around an enzyme change and affect the shape of the enzyme’s
active sites. Predict how this would affect the enzyme's ability to catalyze
the reaction,

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-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.


Keystone Biology: Enzyme's Active Sites; Anchor Set A-4a

Use the graph and diagram below to answer question

Effects of Enzyme A
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+ Part A: Expiain how Enzyme A acls as a catalyst in the reaction,
Be sure to include energy and time in your answer,
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Keystone Biology: Enzyme's Active Sites; Anchor Set A_4b

Continued. Please refer to the previous page for task explanation,

Part B: Conditions around an enzyme change and affect the shape of the enzyme.s
ahciwe sites. Predict how this would affect ihe enzyme's ability to catalyze
the reaction.

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-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.


Keystone Biology: Enzyme's Active Sites; Anchor Set A-5

Lise the graph and diagram below to answer the question

Effects of Erayme A
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PartA: Dwoplainhow Enzyme A acts as a catalvst in the reaction. Be sure to include energy and time invour answer,

Enzyme A aCls a5 a catalyst by decreasing the amount of stanter energy needed Torthe reaction to begin. The graph
showes that rauch less energy s used with Ensyme A there, This would reduce the time neaded o produce the
product of this reaction. With a shorter reaction it can be down more fimes with less energy needed also. This
woutd put more of he needsd products into the cell,

38871000

Part B: Condiions around an ensvme change and affect the shape of the enpyme’s active sites. Predict hove tis wou

It could hurt or even help the erzyme catabre the reaction. Some enmymes world belter at different tempuratures. Bt
some differences could destroy the enzyme.

1611600

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-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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Keystone Biology: Enzyme's Active Sites; Anchor Set

Use the graph and diagram below to answer question

‘Effects of Enzyme A
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Part A: Explain how Enzyme A acis as a catalyst in the reaction,

Be sure to include energy and time in your answer.
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Keystone Biology: Enzyme's Active Sites; Anchor Set A_6b

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme's
active sites. Predict how this would affect the enzyme's ability to catalyze

the reaction. . ,
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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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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.


Keystone Biology: Enzyme's Active Sites; Anchor Set A_7a

Use the graph and diagram below to answer question

Effects of Enzyme A
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Part A: Explain how Enzyme A acts as a catalyst in the reaction,
Be sure o include energy and time in your answer.
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Keystone Biology: Enzyme's Active Sites; Anchor Set A_7b

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme's
active sites. Predict how this would affect the enzyme's ability to catalyze
the reaction.
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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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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. 


Keystone Biology: Enzyme's Active Sites; Anchor Set A-8a

Use the graph and diagram helow to answer question

Effects of Enzyme A
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Part A: Expiain how Enzyme A acts as a catalyst in the reaction.
Be sure to include energy and time in your answer.
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Keystone Biology: Enzyme's Active Sites; Anchor Set A_8b

Continued, Please refer to the previous page for task explanation.

o

Part B: Conditions around an enzyme change and affect the shape of the enzyme’s
a;twe sites. Predict how this would affect the enzyme’s ability to catalyze
the reaction.
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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-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.


Keystone Biology: Enzyme's Active Sites; Anchor Set A-9

Use the graph and diagram below to answer the question.
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Part A: BExplain how Erzyme A acts as g catalyst in the reaction. Be sure 1o include energy and tims in your answer,

nzyme A significantly reduces the amount of free energy over time in comparison to the reaction taking place
ithout enzyms A. It still follows the same path as the reaction without enzyme A, but just with a lower amount of free

orgy.
23771000
PartB: Conditions around an enzyme change and affect the shape of the enzyme's active sites. Predict how this would

conditions outsids the cal change in a negative way, meaning the it would demand more energy to be used by the
ell, then my guess is that the enzyme’s ability to catalyzs the reaction would slow down and decreass.

2187 108

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-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.  



Keystone Biology: Enzyme's Active Sites; Anchor Set

Use the graph and diagram below to answer question

Effects of Enzyme A
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Part A: Explain how Enzyme A acts as a catalyst in the reaction.
Be sure to inciude energy and time in your answer,
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Keystone Biology: Enzyme's Active Sites; Anchor Set A_lOb

Continued. Please refer to the previous page for task explanalion.

Part B; Conditions around an enzyme change and affect the shape of the enzyme’s

active sites. Predict how this would affect the enzyme’s ability to catalyze
the reaction,

%{\ﬁhﬁe W S(\om, m@ € o0 t‘h?.\ ;me v

_k@\g @.\Jm m(‘ Qr\rk \im Ceackon

) Ae evrymes oot Yo eadaluze.

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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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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Keystone Biology: Enzyme's Active Sites; Training Set 1 T1-1a

Use the graph and diagram below to answer gquestion

Effects of Enzyme A

Yo
’ o

without
Enzyme A

Free Energy

with Enzyme A

Reaction Progress

Enzyme A

4

substrates

aclive sites

w—— —

Part A: Exp!am how Enzyme A acts as a catalyst in the reaction,,
Be sure to include energy and time in your answer.
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Keystone Biology: Enzyme's Active Sites; Training Set 1 Tl_lb

Continued. Please refer to the previous page for task explanation,

Part B: Condutaons around an enzyme change and affect the shape of the enzyme’s

active sites. Predict how this would affect the enzyme’s ability to catalyze
-the reaction. -
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Use the graph and diagram below to answer question

Effects of Enzyme A
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Part A: Exp!am how Enzyme A aclsas a catalyst in ihe reaction.
Be sure to include energy and time in your answer.
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Keystone Biology: Enzyme's Active Sites; Training Set 1 T1_2b

Continued. Please refer to the previous page for task explanation.

e

Part B: Conditions around an enzyme change and aifect the shape of the enzyme’s

active sites. Predict how this would affect the enzyme's ability to catalyze
the reaction,
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T1-3a

Keystone Biology: Enzyme's Active Sites; Training Set 1

Use the graph and diagram below to answer question

Effects of Enzyme A

>

without
Enzyme A

Free Energy

with Enzyme A >
Reaction Progress

Enzyme A

L

substrates

aclive siles

Part A: Explain how Enzyme A acts as a catalyst in the reaction.
Be sure to include energy and fime in your answer,
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T1-3b

Keystone Biology: Enzyme's Active Sites; Training Set 1

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme's
active sites. Predict how this would affect the enzyme’s ability to catalyze
the reaction.
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T1-4a

Keystone Biology: Enzyme's Active Sites; Training Set 1

Use the graph and diagram below to answer question

Effects of Enzyme A

h -
y

without
Enzyme A

with Enzyme A >
Reaction Progress

Free Energy

Enzyme A

qp

substrates

active sites

Part A: Explain how Enzyme A acts as a catalyst in the reaction.
Be sure to include energy and time in your answer.
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T1-4b

Keystone Biology: Enzyme's Active Sites; Training Set 1

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme’s
active sites. Predict how this would affect the enzyme’s ability to catalyze
the reaction.

lm\\ (‘t*&c:,s\- ok o d&%rc:n\t -hme

Page 2-31


nhook
Text Box

nhook
Text Box
Keystone Biology: Enzyme's Active Sites; Training Set 1

nhook
Text Box
T1-4b



T1-5

Keystone Biology: Enzyme's Active Sites; Training Set 1

Use the graph and diagram below to answer the question.

Fros Energy

active sites

PartA: Explain how Erzyme A acts as a catalyst in the reaction. Be sure to include snergy and time in your answer.

asad.

?me A reacts much siowsr compaird to the other reaction process, and the amount of fres snergy is dramaticly
re

1231000
PartB: Conditions around an snzyme change and affect the shape of the enzyme's active sites. Predict how this would ¢

ding on the snvirorment and what exactly are the complications are, it could dramtically effect the cell by not
iving it snough nutriants, sun andfor other helpful nutrients needed for notmal function of the cell.

22071000
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Keystone Biology: Enzyme's Active Sites; Training Set 1 T1-6

Use the graph and diagram below to answer the question.

Effects of Ereyme A

without
Enzyme A

Free Energy

with Enzyme A

Reaction Progress

Enzyme A

R

subsirates

aclive siles

Part A Explain how Dopane A acls a5 a catalystin the readion. Be sure o include energy and HBime in your ansywer.

Srzyme A acis as a catalyst because the energy and lime are reduced on the graph which makes things more fasisr
hecause of how much it speeds up the active sites and sublrates.

176 11000

PartB: Conditions around an enzyme change and affect the shape of the enzyme’s active sites. Predict how this wou

The conditons depending on what they are would reduce the effect of the aclive siles and would make it alot easier
of harder for them {o do their job,

15074000
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T1-7

Keystone Biology: Enzyme's Active Sites; Training Set 1

Use the graph and diagram below {o answer the question.

Free Energy

subsiraias

aclive sites

PartA: BExplain how Enzyme A acts es a catalyst in the reaction. Be sure to include energy and time in your answer.

nzyme A acts as @ catalyst in the reaction by lowering the amount of free energy and shortening the amount of ime
t iskes for the reaciion 1o ke plece.

%58 7 1000
PartB: Conditions around an erzyms changs and affect the shape of the erzyme's active sites. Predict how this would

Pfcond'iﬁons changed it would make it harder for the snzyme to catalyze the reaction and it may not be as effective

116 /1000
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T1-8a

Keystone Biology: Enzyme's Active Sites; Training Set 1

Use the graph and diagram below to answer guestion

Effects of Enzyme A

by
>

-

with Enzyme A
Reaction Progress

Free Energy

Enzyme A

ORe
< substrates

active sites

s

Part A: Explain how Enzyme A acts as a catalyst in the reaction.
Be sure to include energy and time in your answer.
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Keystone Biology: Enzyme's Active Sites; Training Set 1 T1-8b

Continued. Please refer o the previous page for task explanation.

stusati

Part B: Condltlons around an enzyme change and affect the shape of the enzyme's
active sites. Predict how this would affect the enzyme’s ability to catalyze

the reaction.
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Keystone Biology: Enzyme's Active Sites; Training Set 1

Use the graph and diagram below to answer question 18.

Effects of Enzyme A

A
& without
5 . Enzyme A
i
o]
o
i with Enzyme A

Reactaon Progress

Enzyme A

R

substrates

active sites

T1-9a

WH e T

Part A: Explain how Enzyme A dcts as a catalyst in the reaction,
Be sure to include energy and time in your answer.
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Keystone Biology: Enzyme's Active Sites; Training Set 1 T1-9b

Continued. Please refer to the previous page for task explanation.

o

Part B: Conditions around an enzyme change and affect the shape of the enzyme's

aclive sites, Predict how this would affect the enzyme’s ability to cata!yze
the reaction,
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T1-10a

Keystone Biology: Enzyme's Active Sites; Training Set 1

Use the graph and diagram below to answer question

Effects of Enzyme A

:

without
Enzyme A

Free Energy

with Enzyme A
Reaction Progress

Enzyme A

R

substrates

active siles

Part A: Explain how Enzyme A acts as a calalyst in the reactlion.
Be sure to include energy and time in your answer.
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T1-10b

Keystone Biology: Enzyme's Active Sites; Training Set 1

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme's
active sites. Predict how this would affect the enzyme’s ability o catalyze
the reaction.
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Keystone Biology: Enzyme's Active Sites; Training Set 1

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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T2-1a

Keystone Biology: Enzyme's Active Sites; Training Set 2

Use the graph and diagram below to answer question

Effects of Enzyme A

A
- without
X Enzyme A
o
i
& n
E -
i with Enzyme A .

Reaction Progress

Enzyme A

o

substrates

active siles

Part A: Explain how Enzyme A acts as a catalyst in the reaction.
Be sure to include energy and time in your answer.

"‘E‘mgm A lowers Woe o.CHYORhOn eneiay

ormoun)  woien Coasses whe  (actsdn T
QLCVY €08 e,

Page 2-43


nhook
Text Box

nhook
Text Box
Keystone Biology: Enzyme's Active Sites; Training Set 2


nhook
Text Box
T2-1a



Keystone Biology: Enzyme's Active Sites; Training Set 2 T2-1 b

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme’s
active sites. Predict how this would affect the enzyme’s ability to catalyze
the reaction.
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Keystone Biology: Enzyme's Active Sites; Training Set 2 T2-2a

Use the graph and diagram below to answer question

Effects of Enzyme A

.
¢ o

without
Enzyme A

Free Energy

with Enzyme A .
Reaction Progress

Enzyme A

R

substrales

aclive siles

s

Part A: Explain how Enzyme A acls as a catalyst in the reaction.
Be sure o include energy and time in your answer.
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Keystone Biology: Enzyme's Active Sites; Training Set 2 T2'2 b

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme's
active sites. Predict how this would affect the enzyme's ability o catalyze
the reaction.
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T2-3a

Keystone Biology: Enzyme's Active Sites; Training Set 2

Use the graph and diagram below to answer question

Effects of Enzymé A

A
2 without
-] Enzyme A
<
w
o
et
w with Enzyme A .

Reaction Progress

Enzyme A

R

substeales

aclive sites

Part A: Explain how Enzyme A acls as a catalyst in the reaction.
Be sure fo include energy and time in your answer.
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T2-3b

Keystone Biology: Enzyme's Active Sites; Training Set 2

Continued. Please refer to the previous page for task explanation,,

Part B: Conditions around an enzyme change and affect the shape of the enzyme’s
active sites. Predict how this would affect the enzyme’s ability to cata%yze
the reaction.
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Keystone Biology: Enzyme's Active Sites; Training Set 2 T2'4

Use the graph and diagram below to answer the question.

Effects of Erecyme A

without
Enzyme A

Free Energy

with Enzyme &

Reaction Progress

Enzyme A

subslrates

aclive sites

Part A&: Dxplain how Enpyime A acts as a catalyst in the reaction. Be swre to include energy and time in your answer.

Enzyme A, as seen in the diagram, makes the reaction require less energy than If there was none of it. It elso makes
the reaction happen faster. That |s basically the definition of a catalyet, something that speeds up the process.

230 13000

Part B: Conditions sround an enzyime change and affect the shape of the enzvme’s aclive sites. Predict how this woul

It would probably made it harder to catalze the reaction. Or its abillty to catalyze would vary because of the strangse
shape of its aclive sites,

146 11000
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T2-5a

Keystone Biology: Enzyme's Active Sites; Training Set 2

Use the graph and diagram below to answer question

Effects of Enzyme A

=™
¢

without
Enzyme A

Free Energy

with Enzyme A >
Reaction Progress

Enzyme A

R

subsirales

actlive siles

Part A: Explain how Enzyme A acls as a catalyst in the reaclion.
Be sure to include energy and lime in your answer.
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Keystone Biology: Enzyme's Active Sites; Training Set 2 T2-5b

Continued. Please refer to the previous page for task explanation..

- -

Part B Conr}lﬁmns arauad an enzyme change and affect the shape of the enzyme’s
ag:twe sites. Predict how this would affect the enzyme’s ability to catalyze
the reaction.
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Keystone Biology: Enzyme's Active Sites; Training Set 2 T2-68

Use the graph and diagram below to answer question

Effects of Enzyme A

e

without
Enzyme A

Free Energy

wilth Enzyme A ,
Reaction Progress

Enzyme A

R

substrales

active sites

Past A Exp ain ?mw Enzyme A acts asa cataiysi inthe reacima
Be sure to include energy and time in yoyr answer,
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Keystone Biology: Enzyme's Active Sites; Training Set 2 T2-6b

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme'’s
active sites. Predict how this would affect the enzyme’'s ability to catalyze
the reaction,
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Keystone Biology: Enzyme's Active Sites; Training Set 2 T2‘7a

Use the graph and diagram below to answer question

Effects of Enzyme A

™
e

without
Enzyme A

Free Energy

with Enzyme A .
Reaction Progress

Enzyme A

R

substrates

active siles

Part A: Explain how Enzyme A acts as a calalyst in the reaction.
Be sure to include energy and time in your answer.

W entgnws A vedoewy +a activedom

ey
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Keystone Biology: Enzyme's Active Sites; Training Set 2 T2'7b

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme’s
aclive sites. Predict how this would affect the enzyme's ability to catalyze
the reaction.
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T2-8

Keystone Biology: Enzyme's Active Sites; Training Set 2

Use the graph and diagram below to answer the question.

Effects of Erzyme A

withinut
Enzyme A

Free Energy

with Enzyme A

Reaction Progress

Enzyme A

RS

subsirates

active sites

Part &: Explain how Endyime A acts a8 a catalyst inthe reaction. Be sure to include energy and time in your answer,

-PVTE A ECHS 45 & catalysl because there 13 less enery thal 1s being used and 1H1ool less Bme 1o go through the
Saclion prograss

13371000
PartB: Conditions around an enzyime changs and affect the shape of the enzyme’s active sites, Predict how this wol

predict that this would affect the enzme's ability to catalyze the reaction becuase it used a ot of energy without the
srzvine bul with the enzyms it didn't use all that much

17971600
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Keystone Biology: Enzyme's Active Sites; Training Set 2 T2—9a

Use the graph and diagram below to answer question

Effects of Enzyme A

e
I

without
Enzyme A

Free Energy

with Enzyme A
Reaction Progress

Enzyme A

U

substrates

aclive siles

Part A: Explain how Enzyme A acts as a catalyst in the reaction.
Be sure to include energy and time in your answer.
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Keystone Biology: Enzyme's Active Sites; Training Set 2 T2'9b

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme’s
active sites. Predict how this would affect the enzyme’s ability to catalyze
the reaction.
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T2-10a

Keystone Biology: Enzyme's Active Sites; Training Set 2

Use the graph and diagram below to answer question

Effects of Enzyme A

>

without
Enzyme A

Free Energy

with Enzyme A
Reaction Progress

Enzyme A

R

subslrales

active sites

Part A: Explain how Enzyme A acls as a catalyst in the reaction.
Be sure to include energy and lime in your answer.
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Keystone Biology: Enzyme's Active Sites; Training Set 2 T2-10b

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme's

aclive sites. Predict how this would affect the enzyme’s ability to catalyze
the reaction.
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Keystone Biology: Enzyme's Active Sites; Training Set 2

Subject: Bilology Item: Enzyme's Active Sites Grade HS

Name

Number Score Notes

T2-1

T2-2

T2-3

T2-4

T2-5

T2-6

T2-7

T2-8

T2-9

T2-10
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Fall 2015
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Keystone Biology

Enzyme’s Active Sites

Handscoring
Practice Set

*Responses in this set do not have true scores. Apply scores based on
scoring criteria.
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Keystone Biology: Enzyme's Active Sites; Practice Set P-1a

Use the graph and diagram below to answer question

Effects of Enzyme A

:

without
Enzyme A

Free Energy

with Enzyme A >
Reaction Progress

Enzyme A

R

substrates

active siles

Part A: Explain how Enzyme A acls as a catalyst in the reaction.
Be sure to include energy and time in your answer.
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Keystone Biology: Enzyme's Active Sites; Practice Set P-lb

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme's
active sites. Predict how this would affect the enzyme's ability to catalyze
the reaction.
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P-2a

Keystone Biology: Enzyme's Active Sites; Practice Set

Use the graph and diagram below to answer question

Effects of Enzyme A

A
2 without
§ Enzyme A
w
o
b
& with Enzyme A .

Reaction Progress

Enzyme A

R

substirales

active siles

Part A: Explain how Enzyme A acls as a catalyst in the reaction.
Be sure to include energy and time in your answer.
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P-2b

Keystone Biology: Enzyme's Active Sites; Practice Set

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme’s
active sites. Predict how this would affect the enzyme’s ability to catalyze

the reaction.

_The Snzyme might enly Lok
- 11 5 :
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Keystone Biology: Enzyme's Active Sites; Practice Set P-3

Use the graph and diagram below fo answer the question.

Effects of Erzyme A

without
EnzymeA

o

with Enzyme &
Reaction Progress

Free Energy

Enzyme A

L

substrates

aclive siles

Part A:  Explain how Enzyme A acls as a catalystinthe reaction. Be sure (o include energy and time in your answer,

1S A CATALYST BECAUSE 1T TAKES SOME OF THE FREE ENERGY FOR [TSELF.

G7 11000

PartB: Conditions around an enzyme change and affect the shape of the enzyme’s active sites. Pradict how this wou

T WOULD MAKE 1T SMALLER AND THEN NOT AS MUCH ENERGY WOULD BE TAKEN.

69 15000
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Keystone Biology: Enzyme's Active Sites; Practice Set P'4a

Use the graph and diagram below to answer question

Effects of Enzyme A

o

without
Enzyme A

Free Energy

with Enzyme A

Reaction Progress

Enzyme A

R

subslrates

aclive sites

o

Part A: Explain how Enzyme A acts as a catalyst in the reaction.
Be sure to include energy and time in your answer.
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Keystone Biology: Enzyme's Active Sites; Practice Set P'4b

Continued. Please refer {o the previous page for task explanation,

-

Part B: Conditions around an enzyme change and affect the s:hapa of the enzyme’s
active sites. Predict how this would affect the enzyme’s ability to catalyze
the reaction.

_TIF e achve sk s m@%gfﬁ
i sulsh 2dC.
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Keystone Biology: Enzyme's Active Sites; Practice Set P-5

Use the graph and diagram below fo answer the question,

Effects of Ereyme A

without
Enzyma A

with Enzyme A
Reaction Progress

Free Energy

Enzyme A

substrates

achve sites

Part A:  Explain how Enzyme A acts as a catalystin the reaction, Be swre [0 inchide energy and tims in your answer,

It acts like a catylist because it lowers the amount of time for energy o free.

8074000
PartB: Conditions around an enzyme change and affect the shape of the enzyme’s active sites. Predict how this wou

this would change the eraclion because the shape is changed. if the shape ande condiions are changed then
averything else changes with it

139 11800
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Keystone Biology: Enzyme's Active Sites; Practice Set P-6a

Use the graph and diagram below to answer question

Effects of Enzyme A

>

without
Enzyme A

Free Energy

wilh Enzyme A >
Reaction Progress

Enzyme A

Y

subsirates

aclive sites

Part A: Explain how Enzyme A acls as a catalyst in the reaction.
Be sure to include energy and lime in your answer.

TY GCYS O0S O mmw\‘}k R coust
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P-6b

Keystone Biology: Enzyme's Active Sites; Practice Set

Continued. Please refer to the previous page for task explanation,

Part B: Conditions around an enzyme change and affect the shape of the enzyme's
active sites. Predict how this would affect the enzyme’s ability to catalyze
the reaction.

) ougd aCcect ecouse 08 how)

A Lvad 1E Nas

Page 2-72



nhook
Text Box

nhook
Text Box
Keystone Biology: Enzyme's Active Sites; Practice Set

nhook
Group
P-6b



P-7a

Keystone Biology: Enzyme's Active Sites; Practice Set

Use the graph and diagram below to answer question

Effects of Enzyme A

: o

without
Enzyme A

Free Energy

with Enzyme A >
Reaction Progress

Enzyme A

R

subslrates

aclive sites

Part A: Explain how Enzyme A acls as a catalyst in the reaction,
Be sure to include energy and time in your answer.

Eh?\tmp A ocks o8 & (‘QM\V'%\'
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Keystone Biology: Enzyme's Active Sites; Practice Set P'7b

Continued. Please refer to the previous page for task explanation.,

Part B: Conditions around an enzyme change and affect the shape of the enzyme’s |
active sites. Predict how this would affect the enzyme’s ability to catalyze

the reaction.
could  ossAdy ke Hhe
. ol (oo _d{)_u\g(‘_ aunch Dieduce
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P-8

Keystone Biology: Enzyme's Active Sites; Practice Set

tse the graph and diagram below to answer the question.

Effects of Eruyme &

without
Enzyme A

-

with Enzyme A

Reaction Progress

Free Energy

Enzyme A

R

substrates

aclive sites

Part A& Explain how Ensyme A acts as & catalyst in the reaction. Be swre to include energy and time in your answer,

rrsnnount of tims,

Tn@ﬁﬂs A acts as a catalyst because itrequires the most energy 1o be inuse. it needs allot of energe in a short
=

13211000
PartB: Conditions around an enzyme change and affect the shape of the enzyme’s active sites. Predict how this wol

This would sffect the enzvmes abillity to get substrates in the active sites. Fittoo hot, the substrates will not goin, if it
is too cold, it will lake g long time. In my biclogy class | have leamed that al about 23 degress celcius, twill be 100%

sifeclive.
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P-9a

Keystone Biology: Enzyme's Active Sites; Practice Set

Use the graph and diagram below to answer question

Effects of Enzyme A

e
>

without
Enzyme A

Free Energy

with Enzyme A "
Reaction Progress

Enzyme A

4

subslrales

active sites

Part A: Explain how Enzyme A acls as a catalyst in the reaction.
Be sure lo include energy and time in your answer.
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Keystone Biology: Enzyme's Active Sites; Practice Set P-9b

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme’s
active sites. Predict how this would affect the enzyme's ability to catalyze

P oedlIREEE:
| __conditens  +iak charge, ued  o8fec b sl shage ob
W& et s wonld aftecd: on %1%(&-3‘..
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Keystone Biology: Enzyme's Active Sites; Practice Set P-10a

Use the graph and diagram below to answer question

Effects of Enzyme A

-

without
Enzyme A

Free Energy

with Enzyme A >
Reaction Progress

Enzyme A

R

substrates

active sites

Part A: Explain how Enzyme A acts as a catalyst in the reaction.
Be sure to include energy and time in your answer.

Evzyme A acs aC g caralyct W Hle reathion
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Keystone Biology: Enzyme's Active Sites; Practice Set P-].Ob

Continued. Please refer to the previous page for task explanation.

Part B: Conditions around an enzyme change and affect the shape of the enzyme’s
active sites. Predict how this would affect the enzyme's ability to catalyze
the reaction.

Wit Y Londixions (h‘:lr’)g{‘n{;; apund  Hiag
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Keystone Biology: Enzyme's Active Sites; Practice Set

Practice Set*
Subject: Biology ltem: 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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PSSA and Keystone Exams
Fall 2015

Item Writing and Handscoring Training Workshops

Keystone Biology

Enzyme's Active Sites

Handscoring

Training Sets 1 and 2
True Scores/Annotations
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Keystone Biology: Enzyme's Active Sites; True Scores/Annotations

Training Set 1

Paper

Score

Comments

T1-1

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

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

W

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

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

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

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

NN (=N

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

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

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

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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Keystone Biology: Enzyme's Active Sites; True Scores/Annotations

Training Set 2

Paper

Score

Comments

T2-1

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

12-2

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)

12-3

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

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

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

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?)

12-7

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.

12-8

Part A: energy: there is less energy

time: it took less time
Part B: no credit — student explains why its ability will change, but not how (slows down the
reaction)

12-9

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?

12-10

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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