2023 MCAS Sample Student Work and Scoring Guide

High School Biology
Question 42: Constructed-Response

Reporting Category: Molecules to Organisms

Practice Category: Mathematics and Data

Standard: HS.LS.1.5 - Use a model to illustrate how photosynthesis uses light energy to transform
water and carbon dioxide into oxygen and chemical energy stored in the bonds of sugars and other
carbohydrates.

Item Description: Determine that photosynthesis is a process performed only by plants and that
cellular respiration is a process performed by both plants and animals; analyze data to determine
whether flasks in an experiment contain plants, animals, or both and explain the reasoning.

View item in MCAS Digital Item Library

Scoring Guide
Select a score point in the table below to view the sample student response.

Score* Description
The response demonstrates a thorough understanding of photosynthesis and cellular
4A respiration. The response correctly identifies the cellular process only the flowering
plants perform and also correctly identifies the cellular process that both the flowering
4B plants and insects perform. The response correctly identifies the contents of each flask
-— and clearly explains the reasoning.
3 The response demonstrates a general understanding of photosynthesis and cellular
= respiration.
2 The response demonstrates a limited understanding of photosynthesis and cellular
= respiration.
1 The response demonstrates a minimal understanding of photosynthesis and cellular
= respiration.
0 The response is incorrect or contains some correct work that is irrelevant to the skill or
= concept being measured.

*Letters are used to distinguish between sample student responses that earned the same score (e.g., 4A and 4B).


http://www.doe.mass.edu/frameworks/search/Map.aspx?ST_CODE=Sci.HS.LS.1.05
https://mcas.digitalitemlibrary.com/home?subject=Science&grades=Biology&view=ALL&itemUIN=SC316255
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Score Point 4A

This question has three parts.

A student is studying how flowering plants and insects affec! oxygen (Oz) and carbon dioxide (CO3)
concentrations in the air.

Part A

Identify the cellular process performed only by the flowering plants that affects the concentrations of Oy
and GOz in the air,

= 'IEI‘H f"‘|"5'| 1443
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Photosynthesis s performed cndy by the fiowering plants

PartB

identify the cellular process performed by both the flowering plants and the insects that affects the
concentrations of Os and COs in the air.

puliuli=aelisamlisl [ 1421 |

Cellular respiration is performed by both the flowening plants and the insecls
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PartC

Dwring an experiment, the student measured the initial concentrations of O3 and COy in three flasks,
added organisms to some of the flasks, sealed the flasks, and placed them under a light. After 12 hours,
the student measured the concentrations of Os and CO; in the flasks. The results for each flask are
shown in the table.

1 7 208 208 373 375

2 T 20.9 18.6 37 454

3 ? 20.7 241 374 267
*parts per milllon

Dwring the experiment, the student had forgotten to identify the contents of each flask. Each of the three
flasks contained one of the following: two plants and one insect; one insect; or no organisms.

ldentify the contents of each flask based on the data in rows 1, 2, and 3. Explain your reasoning using
dala from the table and the processes you kentified in Parts A and B. Include the row numbers in your

response.

Bz yj=i|ls ol (72 )|

The flask i rew 1 has ne eaganisms becaiss it 02 and 002 concentrations changed by very Fttle, if ot all, after 12 hoars. The
flask in row 2 has one insect because its capgen concentration decreased by 1.3% while its carbon dicaide concentration
increased by 83 ppm. These changes Indicate that ondy cellular respiration ocourned, as cxpgen was converted to carbon
diioxide, and therefore, this flask had to only have contained one insect. However, the 02 concentration increased and the £02
cancentration decreased  the flack in rew 3, photasynthesis must have cecurred at & higher rate than cellulas resparation. This
suggests that the flask in row 3 contained two plants and one insect because phatesynthesis converts CO2into 02 and is
peerfonmmed ondy by the plants.

Back to Scoring Guide
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Score Point 4B

This question has three parts.

A student iz sludying how floweering plants and insects affect ocxoygen (C5) and carbon dioxide (CO5)
concentrations in the air.

Part A

Identify the cellular process perfformed only by the flowering planis that affects the concentrations of O
and CO- in the air.

B 7 Y| |8 | v (1416 |

The flowering plants use photosynthesis which afiects the C02 and 02 concentrations

Part B

Ideniify the cellular process performed by both the flowering plants and the insects that affecis the
concentrations of O and CO- in the air.

B 7 VUl|liE i=|ls ]| % (1435 |

Cellular respiration affects the CO2 and 02 concentration levels
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Part C
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Dwring an experiment, the student measured the initial concentraticns of 05 and CO- in three flasks,
added organizms to some of the flasks, sealed the flasks, and placed them under a light. After 12 hours,
the student measured the concentrations of Oy and CO» in the flasks. The resulis for each flask are

shown in the table.

Initial Os Final Oy Initial CO5 Final COxy
Row c Concentration Concentration Concentration Concentration
(%) (%) {ppm}* (ppm)*
1 7 208 20.3 373 375
2 7 209 19.6 37 454
3 7 207 221 374 26T

*partz per million

Dwring the experiment, the student had forgotien fo identify the contents of each flask. Each of the three
flasks contained one of the following: teo plants and one insect. one insect; or no organisms.

Ideniify the contents of each flazk based on the data in rows 1. 2, and 3. Explain your reasconing using
data from the table and the processes you identified in Pars A and E. Include the row numbers in your

response.
B J Ul E£lls ol % (1120 |

Row 1 had no organisms in the flask because the 02 and C0O2 levels had litle change in concentration. Row 2 had
one insect because the cxypgen levels decreased but the CO02 levels increased dus to celular respiration. Row 2 had
2 plants and one insect becauss the 02 |levels increased a5 there was more oogygen being made than used and the
Co2 levels decreased dus to photosynthesis.

Back to Scoring Guide
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Score Point 3

This question has three parts.

A student iz studying how flowwering plants and insects affect oxoygen (Ow) and carbon dioxide (C0-)
concentrations in the air.

Part A

Identify the cellular process perfiormed only by the flowering planis thal affects the concentrations of O
and C0; im the air.

B 7 Y|i= 2|8 7| v (1385 |

The process of the flowering plant that affects the levels of 02 and CO2 in the air is photosynthesis.

Part B

Identify the cellular process performed by both the flowering plants and the insects that affects the
concentrations of Os and CO- in the air.

B J U|iE |8 | v (1359 |

The process performed by both the flowernng plant and ins=ct that affects the concentration of 02 and CO2 in the air
is cellular respiration.
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Part C
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Dwring an experiment, the student measured the initial concentrations of O- and CO- in three flazks,
added organisms to some of the flasks. zealed the flasks, and placed them under a light. After 12 hours.,
the student measured the concentrations of 02 and CO- in the flasks. The resulis for each flask are

shown in the table.

Initial Os Final Oy Initial CO5 Final CO5
Row c Concentration Concentration Concentration Concentration
(%) (%) {ppm}* (ppm}*
1 7 208 20.8 373 375
2 7 209 18.6 37 454
3 7 20T 221 374 267

*partz per million

Dwring the experiment, the student had forgotien fo identify the contenis of each flask. Each of the three
flasks contained one of the following: two plants and ocne insect. one insect; or no organisms.

Identify the contents of each flask based on the data in rows 1. 2, and 3. Explain your reasoning using
data from the table and the processes you identified in Pariz A and B. Include the row numbers in your

response.
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The contents of flask one was no organisms becauss the oxygen levels did not chanpe at all. The contents of flask

two was one insects because the ocxypgen levels went down and the carbon dicxide levels went up considerably. The
contents of flask three was two plants and one insect because the oxygen levels went up slightly and the carbon
dioxide levels went down significanthy.

Back to Scoring Guide
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Score Point 2

This question has three parts.

A student iz studying how flowering plants and insects affect ceopgen (Cw) and carbon dioxide (C0-)
concentrations in the air.

Part A

Ideniify the cellular process perfiormed only by the flowering plants thal affects the concentrations of O
and C0- im the air.

B 7 U|iZ |8 | v 1362

The celular process performed only by flowering plants that affects the concenirations of 02 and CO2 in the ar is
called photosynthesis.

Part B

Ideniify the cellular process performed by both the flowering plants and the insects that affecis the
concentrations of 05 and CO- in the air.

B 7 V|iE £|s | v (1383 |

The celular process performed by both the flowesring plants and the insects is called cellular respiration.
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Part C
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Dwring an experiment, the student measured the initial concentrations of O- and CO- in three flazks,
added organisms to some of the flasks. sealed the flasks, and placed them under a light. Afler 12 hours.,
the student measured the concentrations of 02 and CO- in the flasks. The resuliz for each flask are
showmn in the table.

Initial Os Final Oy Initial CO5 Final CO5
Row c Concentration Concentration Concentration Concentration
(%) (%) {ppm}* (ppm})*
1 7 208 20.3 373 375
2 7 209 19.6 37 454
3 7 207 221 374 267
*parts per million

Dwring the experiment, the student had forgotien fo identify the conteniz of each flask. Each of the three
flasks contained one of the following: two plants and one insect. one insect; or no organizms.

Ideniify the contents of each flask based on the data in rows 1. 2, and 3. Explain your reasoning using
data from the table and the processes you identified in Pariz A and B. Include the row numbers in your

response.
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There wsre two planis and one insect in each flask. The data table shows that there is oxygen and carbon dioxide
being produced. The plants produce the oxygen and the insect produces carbon dioxide. If there was one insect or no
organisms in each then there would be little to none carbon dioxide and oxygen.

Back to Scoring Guide




High School Biology Question 42

Score Point 1

This question has three parts.

page 10 of 13

A student iz studying how flowering plants and insects affect ceopgen (Cw) and carbon dioxide (C0-)
concentrations in the air.

Part A

Identify the cellular process perfiormed only by the flowering planis thal affects the concentrations of O

and C0- im the air.
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The celular process performed would be photosynthesis

Part B

Identify the cellular process performed by both the flowering plants and the insects that affects the
concentrations of 05 and CO- in the air.
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The celular process performed would also be photosynthesis.
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Dwring an experiment, the student measured the initial concentrations of 05 and CO- in three flazks,
added organisms to some of the flasks. sealed the flasks, and placed them under a light. Afier 12 hours,
the student measured the concentrations of Cs and CO5 in the flasks. The resulis for each flask are

shown in the table.

Initial Og Final 05 Initial CO5 Final CO5
Row c Concentration Concentration Concentration Concentration
(%) (%) (ppm)* (ppm)*
1 7 208 20.8 373 375
2 7 209 19.6 37 454
3 7 207 221 374 267

*partz per million

Dwring the experiment, the student had forgotien fo identify the contents of each flask. Each of the three
flasks confained one of the following: two plants and one insect. one insect; or no organisms.

Ideniify the contents of each flask based on the data in rows 1. 2, and 3. Explain your reasoning using
data from the table and the processes you identified in Pariz A and B. Include the row numbers in your

response.
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Row one = one insect because the final concentration is not the highest
Fiowr beno = two plants and one insect because the final concentration is the highest on the chart
Riow three = no organisms because i has the lowest final concentration.

Back to Scoring Guide
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Score Point 0

This question has three parts.
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A student iz sludying how floweering plants and insects affect oxygen (Cw) and carbon dioxide (C05)
concentrations in the air.

Part A

Identify the cellular process perfiormed only by the flowering planis that affects the concentrations of O

and CO- in the air.
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Cellular respiration

Part B

Identify the cellular process performed by both the flowering plants and the insects that affecls the
caoncentrations of OG- and CO- in the air.
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Photosynthesis
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During an experiment, the student measured the inilial concentralions of G5 and CO. in three flasks,
added organizms to s=ome of the flasks. sealed the flasks, and placed them under a light. After 12 hours,
the student measured the concentrations of O and C05 in the flasks. The resulis for each flask are
shown in the table.

1 ? 208 20,8 373 375

2 7 209 19.6 TR 454

3 ? 207 221 T4 267
*paris per million

Dwring the experiment, the student had forgotien to idendify the contentz of each flask. Each of the three

flasks contained ome of the following: two plants and one insect; one insect; or no crganisms.

Identify the confents of each flazk based on the data in rows 1. 2, and 3. Explain your reasocning using
data from the table and the processes you identified in Parls A and B. Include the row numbers in your

response.
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Rowi 1 —one insect

Row 2 — 2 plants & 1 insect
Row 3 — no organisms

Back to Scoring Guide
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