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Biology Practice Test
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	Question No.
	Item Type
	Topic
	Subtopic
	Answer
	Points

	4
	9	
	Multiple Choice
	Cells
	Cell Structure and Function
	A
	1point


	19
	11
	Evidence Based Selected Response
	Cells
	Cellular Process
	B;D
	1point

	12
	13
	Multi-Select
	Cells
	Cell Structure and Function
	A;D;F
	1point

	10
	14
	Graphic Response
	Cells
	Cell Structure and Function
	----
	1point

	21
	16
	Simulation
	Cells 
	Cellular Process
	----
	----

	22
	17 (references simulation)
	Graphic Response
	Cells
	Cellular Process
	----
	1point

	13
	18
	Multiple Choice
	Cells
	Cellular Process
	B
	1point
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	Page
	Question No.
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	26
	8
	Graphic Response
	Cells
	Cellular Process
	----
	2point


	5
	10
	Multiple Choice
	Cells
	Cell Structure and Function
	C
	1point

	14
	12
	Graphic Response
	Cells
	Cell Structure and Function
	----
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	6
	15
	Multiple Choice
	Cells
	Cell Structure and Function
	C
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	7
	17
	Multiple Choice
	Cells 
	Cell Structure and Function
	B
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	8
	18
	Graphic Response
	Cells
	Cell Structure and Function
	----
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	9
	23
	Multiple Choice
	Cells
	Cell Structure and Function
	A
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	27
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	Cells
	Cell Structure and Function
	B
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	Multiple Choice
	Cells
	Cell Structure and Function
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	23
	10
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	B;D
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	15
	12
	Graphic Response
	Cells
	Cellular Process
	----
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	17
	14
	Multiple Choice
	Cells
	Cell Structure and Function
	C
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Alignment
Topic
Cells
Subtopic
Cell Structure and Function
Content Elaboration
The cell is a system that conducts a variety of functions associated with life. Details of cellular processes such as photosynthesis, chemosynthesis, cellular respiration, cell division and differentiation are studied at this grade level. Every cell is covered by a membrane that controls what can enter and leave the cell. In all but quite primitive cells, a complex network of proteins provides organization and shape. 
Every cell is covered by a membrane that controls what can enter and leave the cell.
In all but quite primitive cells, a complex network of proteins provides organization and shape. Within the cell are specialized parts for the transport of materials, energy transformation, protein building, waste disposal, information feedback and movement. In addition to these basic cellular functions, most cells in multicellular organisms perform some specific functions that others do not.
From about 4 billion years ago to about 2 billion years ago, only simple, single celled microorganisms are found in the fossil record. Once cells with nuclei developed about a billion years ago, increasingly complex multicellular organisms evolved.



2015-2016 Practice Test


Explanation of the Item
This item requires the student to know the structural features of prokaryotic cells. Prokaryotic cells have cell walls. Chloroplasts are only found in photosynthetic cells. Golgi and nuclei are found in eukaryotic cells.
Cognitive Demand:  Recalling Accurate Science (R)
Requires students to provide accurate statements about scientifically valid facts, concepts and relationships. Recall only requires students to provide a rote response, declarative knowledge or perform routine mathematical tasks. This cognitive demand refers to students’ knowledge of science fact, information, concepts, tools, procedures (being able to describe how) and basic principles.

Points Possible: 1

Scoring Guidelines:
Rationale for Option A: Bacteria cells contain cell walls. This is correct.
Rationale for Option B: Only photosynthetic eukaryotes contain chloroplasts. This is incorrect.
Rationale for Option C: Only photosynthetic eukaryotes contain chloroplasts. This is incorrect.
Rationale for Option D: Only eukaryotes contain nuclei. This is incorrect



2016 Spring Biology Released Question

Explanation of the Item:  This item requires the student to identify which cell is a prokaryotic cell. Since options A, B and D have membrane-bound organelles, option C must be a prokaryote.

Cognitive Demand:  Interpreting and Communicating Science Concepts (C)
Requires students to use subject-specific conceptual knowledge to interpret and explain events, phenomena, concepts and experiences using grade appropriate scientific terminology, technological knowledge and mathematical knowledge. Communicate with clarity, focus and organization using rich, investigative scenarios, real-world data and valid scientific information.

Points Possible: 1
Scoring Guidelines:
Rationale for Option A: This diagram is representative of a cell from a fungus. This is incorrect.
Rationale for Option B: This diagram shows an animal cell. This is incorrect.
Rationale for Option C: This cell has a cell wall but lacks internal membrane-bound compartments (organelles). This is correct.
Rationale for Option D: This diagram shows a plant cell. This is incorrect.
2016 Spring Biology Released Question


Explanation of the Item:
This item requires the student to identify which organelles give structure and support to animal cells. The only pair of organelles listed that gives both structure and support in animal cells is the cell membrane and cytoplasm. The cell wall, although it does provide support, is only present in plant cells. The Golgi complex and endoplasmic reticulum do not have a support function.

Cognitive Demand: Recalling Accurate Science (R)
Requires students to provide accurate statements about scientifically valid facts, concepts and relationships. Recall only requires students to provide a rote response, declarative knowledge or perform routine mathematical tasks. This cognitive demand refers to students’ knowledge of science fact, information, concepts, tools, procedures (being able to describe how) and basic principles.

Points Possible: 1
Scoring Guidelines:
Rationale for Option A: Cell walls are found in plant cells, not animal cells. This is incorrect.
Rationale for Option B: The Golgi complex does not aid in cell support. This is incorrect
Rationale for Option C: The cell membrane and cytoskeleton work together to provide support and structure for animal cells. This is correct
Rationale for Option D: The endoplasmic reticulum is not part of a cell structure. This is incorrect











2016 Spring Biology Released Question















Explanation of the Item:  This item requires the student to distinguish a prokaryotic cell from other cell types based on its features. Prokaryotic cells are the most ancient life forms on Earth. Although they do have DNA used to transfer genetic information, the DNA is found in a nucleoid (nucleus-like). Prokaryotes do not have membrane-bound organelles, such as a true nucleus or chloroplasts. A true nucleus and membrane-bound organelles are traits of eukaryotes.

Cognitive Demand:  Recalling Accurate Science (R)
Requires students to provide accurate statements about scientifically valid facts, concepts and relationships. Recall only requires students to provide a rote response, declarative knowledge or perform routine mathematical tasks. This cognitive demand refers to students’ knowledge of science fact, information, concepts, tools, procedures (being able to describe how) and basic principles.

Points Possible: 1
Scoring Guidelines
Rationale for Option A: The characteristics of this cell are typical of a plant cell. This is incorrect.
Rationale for Option B: The characteristics of this cell are typical of an animal cell. This is incorrect.
Rationale for Option C: The characteristics of this cell are typical of a prokaryote. This is correct.
Rationale for Option D: The characteristics of this cell are typical of a fungus. This is incorrect.





2016 Spring Biology Released Question














Explanation of the Item: This item requires the student to identify plant cell structures that perform various functions. Plant Cells are eukaryotes, which exhibit membrane-bound organelles. The numbered organelles shown are: “1,” a chloroplast that contains chlorophyll and the site of photosynthesis; “2,” the Golgi body, which is responsible for the modification, sorting and packaging of proteins; “3,” a vacuole responsible for temporary storage; “4,” the outermost layer of a plant cell, which is the cell wall, responsible for rigid structure and support; “5,” the nucleus, which is the control center of the cell, housing the DNA; “6,” the endoplasmic reticulum, which is responsible for the transport of proteins and materials; and “7,” the mitochondria, which is responsible for the conversion of glucose to ATP and is the “energy plant” of the cell. Mitochondria have their own heredity information and can self-replicate.

Cognitive Demand:  Recalling Accurate Science (R)
Requires students to provide accurate statements about scientifically valid facts, concepts and relationships. Recall only requires students to provide a rote response, declarative knowledge or perform routine mathematical tasks. This cognitive demand refers to students’ knowledge of science fact, information, concepts, tools, procedures (being able to describe how) and basic principles.

Points Possible: 1
Scoring Guidelines
For this item, a full-credit response includes:  A “2” and a “6” placed individually in the boxes.
2015-2016 Practice Test 
2016 Spring Biology Released Question





Explanation of the Item:  
This item requires the student to identify the structural feature of eukaryotic cells. Eukaryotic cells have a nucleus. Prokaryotic cells have a nucleoid rather than a nucleus. Both eukaryotes and prokaryotes have cell walls, flagella and chromosomes.

Cognitive Demand: Recalling Accurate Science (R)
Requires students to provide accurate statements about scientifically valid facts, concepts and relationships. Recall only requires students to provide a rote response, declarative knowledge or perform routine mathematical tasks. This cognitive demand refers to students’ knowledge of science fact, information, concepts, tools, procedures (being able to describe how) and basic principles.

Points Possible: 1
Scoring Guidelines
Rationale for Option A: Eukaryotic cells contain membrane-bound organelles such as the nucleus. Prokaryotes do not. This is correct.
Rationale for Option B: The cell wall provides structure for a cell and is found in both eukaryotes and prokaryotes. This is incorrect.
Rationale for Option C: The flagellum, a structure used for movement, may be found in both eukaryotes and prokaryotes. This is incorrect.
Rationale for Option D: The chromosome is a bundle of DNA and protein and is found in both eukaryotes and prokaryotes. This is incorrect.





2015- 2016 Biology Test	

Explanation of the Item:  This graphic response item requires the student to identify which structures (cell wall, DNA, nucleus, ribosomes) are present or absent in animal and bacteria cells. Bacteria cells will have DNA, cell wall and ribosome checked. Animal cells will have DNA, nucleus and ribosome checked.

Points Possible: 1

Scoring Guidelines:  For this item, a full-credit response includes:
• “Cell wall” selected for “Bacteria Cells;”
AND
• “DNA” selected for both;
AND
• “Nucleus” selected for “Animal Cells;”
AND
• “Ribosome” selected for both (1 point).



Cell Structure and Function: Membrane

Alignment
Topic
Cells

Subtopic
Cell Structure and Function

Content Elaboration
Every cell is covered by a membrane that controls what can enter and leave the cell. In all but quite primitive cells, a complex network of proteins provides organization and shape. Within the cell are specialized parts for the transport of materials, energy transformation, protein building, waste disposal, information feedback and movement. In addition to these basic cellular functions, most cells in multicellular organisms perform some specific functions that others do not.




















2015-2016 Practice Test














Explanation of the Item: This multi-select item requires the student to interpret the particle movement across a phospholipid bilayer membrane. Diffusion is occurring in the diagram.
Cognitive Demand:  Interpreting and Communicating Science Concepts (C)
Requires student to use subject-specific conceptual knowledge to interpret and explain events, phenomena, concepts and experiences using grade-appropriate scientific terminology, technological knowledge and mathematical knowledge. Communicate with clarity, focus and organization using rich, investigative scenarios, real-world data and valid scientific information.

Points Possible: 1
Scoring Guidelines:
Rationale for Option A: Only small, uncharged particles like water and oxygen can diffuse across the cell membrane. This is correct.
Rationale for Option B: Diffusion does not require ATP. This is incorrect.
Rationale for Option C: Diffusion is not powered by glucose. This is incorrect.
Rationale for Option D:  Diffusion or osmosis does not require additional energy from ATP. This is correct.
Rationale for Option E: Large molecules cannot diffuse across the cell membrane without transport proteins. This is incorrect.
Rationale for Option F: Only small, uncharged particles like water, oxygen and carbon dioxide can diffuse across the cell membrane. This is correct.
Rationale for Option G: Charged particles cannot diffuse across the membrane without the aid of a membrane protein. This is incorrect.


2015-2016 Practice Test















Explanation of the Item:  This item requires the student to understand diffusion and osmosis in the context of a red blood cell in an aqueous solution. The red blood cell has a lower concentration of protein and sugar than the solution in which it is placed. This will cause water to flow from the cell to the solution.

Points Possible: 1

Scoring Guidelines
Rationale for Option A: Water will diffuse out of the cell. This is incorrect.
Rationale for Option B: Water will diffuse from high concentration (in the cell) to low concentration (out of the cell). This is correct.
Rationale for Option C: Sugar and proteins cannot diffuse into a red blood cell. This is incorrect.
Rationale for Option D: Sugar and proteins cannot diffuse into a red blood cell. This is incorrect





2016 Spring Biology Released Question[image: ]
Explanation of the Item
This item requires the student to determine the correct membrane transport mechanism for different substances given the identity and concentration gradient of each substance.
The “Channel” (protein channel) allows large-sized molecules, such as glucose, to cross. Since glucose is water soluble, it is transported through the protein channel with the concentration gradient (high concentration to low concentration) without the expenditure of energy.
The “Phospholipids” (phospholipid layer) diffuse oxygen across the membrane without expenditure of energy using the concentration gradient (high concentration to lower concentration).
The “ATP Pump” allows large-sized molecules such as sodium to be transported against the concentration gradient (low concentration to high concentration), requiring energy through expenditure of ATP.

Cognitive Demand: Interpreting and Communicating Science Concepts (C)
Requires students to use subject-specific conceptual knowledge to interpret and explain events, phenomena, concepts and experiences using grade appropriate scientific terminology, technological knowledge and mathematical knowledge. Communicate with clarity, focus and organization using rich, investigative scenarios, real-world data and valid scientific information.

Points Possible: 1
Scoring Guidelines
For this item, a full-credit response includes:
“Channel” placed in the left box;
AND
“Phospholipids” placed in the center box;
AND
“ATP Pump” placed in the right box.

2017 Spring Released Question 
















Explanation of the Item:  This item requires the student to infer and communicate the behavior of water in an onion cell in different salt solution concentrations based on observations. The image of the cell in a 3% salt solution is in an isotonic state (iso = equal), which means that the salt concentration is the same inside and outside the cell and that the water concentration is the same. The upper cell is in a hypertonic (hyper = above) state. The concentration of salt is lower within the cell, which equates to the water concentration being higher within the cell. Since the water concentration is higher inside the cell than outside the cell, water molecules diffuse from within the cell to the outside, causing the cell to shrink within the cell wall. The lower cell is in a hypotonic (hypo = under) state. The concentration of salt is higher within the cell, which equates to the water concentration being lower within the cell. Since the water concentration is lower inside the cell than outside the cell, water molecules diffuse from outside the cell to the inside, causing the cell to expand against the cell wall.

Cognitive Demand:  Recalling Accurate Science (R)
Requires students to provide accurate statements about scientifically valid facts, concepts and relationships. Recall only requires students to provide a rote response, declarative knowledge or perform routine mathematical tasks. This cognitive demand refers to students’ knowledge of science fact, information, concepts, tools, procedures (being able to describe how) and basic principles.

Points Possible: 1

Scoring Guidelines:
Exemplar Response  
[image: ]
For this item, a full-credit response includes:
A number greater than 3 in the top box;
AND
A number less than 3 in the bottom box (1 point).












2017 Spring Released Question 
Question 14
[image: ]

Explanation of the Item:  This item requires the student to identify the structural feature that provides the cell membrane the ability to allow small molecules to diffuse across it. The phospholipid bilayer is the universal component of all cell membranes. This membrane functions as the barrier between the cell’s cytoplasm and the cell’s outside environment. This phospholipid bilayer allows only some substances to pass through, such as water, oxygen and carbon dioxide, while keeping other substances out. This property is called selective permeability or semi-permeability.

Cognitive Demand:  Recalling Accurate Science (R)
Requires students to provide accurate statements about scientifically valid facts, concepts and relationships. Recall only requires students to provide a rote response, declarative knowledge or perform routine mathematical tasks. This cognitive demand refers to students’ knowledge of science fact, information, concepts, tools, procedures (being able to describe how) and basic principles.

Points Possible: 1

Scoring Guidelines:
Rationale for Option A: Small gas molecules do not require a protein or channel to pass through the cell membrane. This is incorrect.
Rationale for Option B:   Small molecules do not require cholesterol molecules to pass through the cell membrane. . This is incorrect.
Rationale for Option C:  The phospholipid bilayer architecture allows for the passage of small molecules like oxygen, carbon dioxide and water in and out of the cell interior. . This is correct.
Rationale for Option D: The cytoskeleton does not contribute to the passage of particles across the cell membrane. . This is incorrect.




Cellular Processes

Alignment
Topic
Cells

Subtopic
Cellular Processes

Content Elaboration
Cell functions are regulated. Complex interactions among the different kinds of molecules in the cell cause distinct cycles of activities, such as growth and division. Most cells function within a narrow range of temperature and pH. At very low temperatures, reaction rates are slow. High temperatures and/or extremes of pH can irreversibly change the structure of most protein molecules. Even small changes in pH can alter how molecules interact.



















2015-2016 Practice Test
[image: ]
Explanation of the Item
This item requires the student to apply their understanding of how cellular environments affect the shape and function of enzymes in order to explain the effect of temperature on the rate of photosynthesis. An Elodea plant is placed in a test tube filled with water and exposed to light, which increases the temperature of water and the rate of photosynthesis. The graph is sectioned into four parts, and the students are asked to select a statement that is supported by the graph. Then, they are asked to explain the effect of temperature on the rate of photosynthesis.
Cognitive Demand:  Interpreting and Communicating Science Concepts (C)
Requires student to use subject-specific conceptual knowledge to interpret and explain events, phenomena, concepts and experiences using grade-appropriate scientific terminology, technological knowledge and mathematical knowledge. Communicate with clarity, focus and organization using rich, investigative scenarios, real-world data and valid scientific information.


Points Possible: 1
Scoring Guidelines
Part A
Rationale for Option A: This is incorrect. The rate of photosynthesis peaks at 25°C.
Rationale for Option B: Key – As photosynthesis continues, more oxygen is produced.
Rationale for Option C: This is incorrect. Water is a reactant for photosynthesis and not a product.
Rationale for Option D: This is incorrect. The greatest number of carbon dioxide molecules is found at the beginning of the reaction.
Part B
Rationale for Option A: This is incorrect. Oxygen is a stable product of photosynthesis and is not affected by the temperature of the water.
Rationale for Option B: This is incorrect. The rate of photosynthesis decreases at temperatures above 25°C.
Rationale for Option C: This is incorrect. A decrease in the number of chloroplasts would result in a decrease in the rate of photosynthesis.
Rationale for Option D: Key – Above the optimal temperature (25°C), enzyme activity is reduced and the enzymes may cease to function, prohibiting photosynthesis.
















2015-2016 Practice Test






2015-2016 Practice Test


Explanation of the Item:  This item requires the student to determine the optimal conditions for enzymatic reactions. The student makes a prediction about how different temperatures can influence enzyme shape and activity. The simulation explores the reaction of enzymes and substrates at four temperature ranges. Enzyme 1 and Substrate A produce gas at lower temperatures (27°C and 37°C), and at high temperatures (75°C and 100°C) no reaction takes place. Enzyme 1 and Substrate B have no reaction at any temperature. Enzyme 2 and Substrate A have no reaction at any temperature. Enzyme 2 and Substrate B increase gas production as the temperature increases until it hits 100°C. At 100°C, there is no reaction. The enzyme is denatured. To address this item, Enzyme 1 is functional at 27°C or 37°C and denatured at 75°C or 100°C. Enzyme 2 is functional at 27°C or 37°C or 75°C. It is denatured at 100°C.

Points Possible: 1
Scoring Guidelines:
For this item, a full-credit response includes:
• For Enzyme 1: “27°C” OR “37°C” placed in left box, and “75°C” OR “100°C”
placed in right box;
AND
• For Enzyme 2: “27°C” OR “37°C” OR “75°C” placed in left box, and ONLY
“100°C” placed in right box (1 point).
2017 Spring Released Question -10

Explanation of the Item:
This item requires the student to analyze a table developed by scientists to collect experimental data. The student then selects a question that could be answered based upon the data being collected. Finally, the student selects a reasonable hypothesis for the study by comparing the environmental data and the data that is being collected by the scientists. The scientists are studying an enzyme that was extracted from a bacterium that lives in a hot springs environment ranging from 50 – 80 degrees Celsius. The scientists develop a table to collect data using six different cultures at six different temperatures. The table then has spaces to record the reaction rates at four different time intervals. Therefore, the scientists are studying in part A how temperature affects the reaction rates of the enzyme. Since the bacteria have evolved to survive in a hot springs environment where the temperature ranges from 50 – 80 degrees Celsius, the reasonable hypothesis in part B would be that the optimum reaction rate of this enzyme would be found in the cultures grown within this range, i.e., tubes 4 or 5. Since these two parts are linked, the student can only get partial credit, 1 point, for correctly answering part A. One point cannot be awarded for a correct answer in part B only, since part B is linked to part A.

Points Possible: 2

Cognitive Demand:  Demonstrating Science Knowledge (D)
Requires students to use scientific inquiry and develop the ability to think and act in ways associated with inquiry, including asking questions, planning and conducting investigations, using appropriate tools and techniques to gather and organize data, thinking critically and logically about relationships between evidence and explanations, constructing and analyzing alternative explanations, and communicating scientific arguments. (Slightly altered from National Science Education Standards)
Note: Procedural knowledge (knowing how) is included in Recalling Accurate Science.



Scoring Guidelines
Part A
Rationale for Option A: While changes in temperature can affect the shape of the enzyme, the data collected do not provide information about how the shape of this enzyme may have changed at different temperatures. This is incorrect.
Rationale for Option B: Based on the data to be collected, scientists want to measure the enzyme activity at different temperatures. This is correct.
Rationale for Option C: Substrate concentration is not changing in this experimental design. This is incorrect.
Rationale for Option D: The data table does not include information about the appearance of the active site at different temperatures. This is incorrect.
Part B
Rationale for Option A: The data and the experimental design do not investigate activation energy, which will likely be lowest at the ideal temperature range of this enzyme. This is incorrect.
Rationale for Option B: Enzymes do not adapt. This is incorrect.
Rationale for Option C: This may be true, but this experiment is comparing how the enzyme operates at different temperatures. This is incorrect.
Rationale for Option D: The bacterium lives in hot springs and, therefore, the enzymes it produces will likely operate best within that temperature range. This is correct.










Alignment
Content Strand
 Cells
Content Statement
Cell Structure and Function

Subtopic
 Cellular Processes
Content Elaboration
A living cell is composed of a small number of elements, mainly carbon, hydrogen, nitrogen, oxygen, phosphorous and sulfur. Carbon, because of its small size and four available bonding electrons, can join to other carbon atoms in chains and rings to form large and complex molecules. The essential functions of cells involve chemical reactions that involve water and carbohydrates, proteins, lipids and nucleic acids. A special group of proteins, enzymes, enables chemical reactions to occur within living systems.




















2016 Spring Biology Released Question

Explanation of the Item:  This item requires the student to identify the products of fermentation in an oxygen-free environment and to identify the optimal temperature for fermentation based on the data provided. Fermentation is an anaerobic reaction where glucose in an aqueous solution results in energy, ethanol and carbon dioxide.

Cognitive Demand:  Interpreting and Communicating Science Concepts (C)
Requires students to use subject-specific conceptual knowledge to interpret and explain events, phenomena, concepts and experiences using grade appropriate scientific terminology, technological knowledge and mathematical knowledge. Communicate with clarity, focus and organization using rich, investigative scenarios, real-world data and valid scientific information.

Points Possible: 2
Scoring Guidelines
For this item, a full-credit response includes:
For Part A: “Ethanol” and “CO2” placed individually in the boxes (1 point);
AND
For Part B: “35º C” placed in the box (1 point).


2016 and 2017 Spring Biology Released Question
Question 24: Spring 2017
Question 2: Spring 2017











Explanation of the Item:  This item requires the student to identify the essential functions of macromolecules found within the cell. Lipids play a role in long-term storage of energy and provide thermal insulation for the body. Proteins are responsible for most of the work that occurs in the cell. Nucleic acids, DNA and RNA, store information that is used to make proteins. Carbohydrates provide an immediate source of energy.

Cognitive Demand: Recalling Accurate Science (R)
Requires students to provide accurate statements about scientifically valid facts, concepts and relationships. Recall only requires students to provide a rote response, declarative knowledge or perform routine mathematical tasks. This cognitive demand refers to students’ knowledge of science fact, information, concepts, tools, procedures (being able to describe how) and basic principles.

Points Possible: 1

Scoring Guidelines
Rationale for Option A: Lipids have high energy bonds and are used to build the plasma membrane and insulate the body.  This is correct.
Rationale for Option B: While proteins perform a number of functions in the body, they do not provide thermal insulation. This is incorrect.
Rationale for Option C:  Nucleic acids contain genetic information that codes for protein synthesis. They do not provide thermal insulation or store energy. This is incorrect.
Rationale for Option D:   Carbohydrates do store energy but are not used to insulate the body. This is incorrect.
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