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Biology  

Spring 2016  Item Release  

Cont ent Summary and Answer Key  

Question 

No. 

Item  

Type 

Content  

Strand 

Content  

Statement  

Answer 

Key 
Points 

1 
Graphic 

Response 
Heredity  Modern Genetics  --- 1 point  

2 
Graphic 

Response 

Diversity and 

Interdependence 

of Life  

Classification systems are 

frameworks created by 

scientists for describing the 

vast diversity of organisms, 

indicating the degree of 

relatedness between 

organisms.  

--- 1 point  

3 
Graphic 

Response 

Diversity and 

Interdependence 

of Life  

Classification systems are 

frameworks created by 

scientists for describing the 

vast diversity of organisms, 

indicating the degree of 

relatedness between 

organisms.  

--- 1 point  

4 
Graphic 

Response 
Evolution  Diversity of Life  --- 1 point  

5 
Multiple 

Choice  
Heredity  Modern Genetics  B 1 point  

6 
Multiple 

Choice  
Heredity  Mutations  C 1 point  

7 
Multiple 

Choice  

Diversity and 

Interdependence  

of Life  

Ecosystems B 1 point  
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Spring 2016  Item Release  

Cont ent Summary and Answer Key  

Question 

No. 

Item  

Type 

Content  

Strand 

Content  

Statement  

Answer 

Key 
Points 

8 
Graphic 

Response 
Cells Cellular Processes  --- 2 points  

9 
Multiple  

Choice  
Heredity  

Genetic Mechanisms 

and Inheritance  
A 1 point  

10 
Multiple  

Choice  
Cells 

Cell Structure and 

Function  
C 1 point  

11 
Multiple  

Choice  
Heredity  Mutations  A 1 point  

12 
Graphic 

Response 
Cells 

Cell Structure and 

Function  
--- 1 point  

13 
Multiple  

Choice  
Evolution  Mechanisms  C 1 point  

14 
Graphic 

Response 

Diversity and 

Interdependence 

of Life  

Classification systems 

are frameworks created 

by scientists for 

describing the vast 

diversity of organisms, 

indicating the degree of 

relatedness between 

organisms.  

--- 1 point  

15 
Multiple  

Choice  
Cells 

Cell Structure and 

Function  
C 1 point  

16 
Multiple  

Choice  
Evolution  Diversity of Life  B 1 point  

17 
Multiple  

Choice  
Cells 

Cell Structure and 

Function  
C 1 point  
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Cont ent Summary and  Answer Key  

Question 

No. 

Item  

Type 

Content  

Strand 

Content  

Statement  

Answer 

Key 
Points 

18 
Graphic 

Response 
Cells 

Cell Structure and 

Function  
--- 1 point  

19 
Multiple 

Choice  

Diversity and 

Interdependence 

of Life  

Classification systems are 

frameworks created  by 

scientists for describing 

the vast diversity of 

organisms, indicating the 

degree of relatedness 

between organisms.  

B 1 point  

20 
Graphic 

Response 
Evolution  Diversity of Life  --- 1 point  

21 
Multiple 

Choice  
Evolution  Diversity of Life  B 1 point  

22 
Graphic  

Response 

Diversity and 

Interdependence 

of Life  

Classification systems are 

frameworks created by 

scientists for describing 

the vast diversity of 

organisms, indicating the 

degree of relatedness 

between organisms.  

--- 2 point s 

23 
Multiple 

Choice  
Cells 

Cell Structure and 

Function  
A 1 point  

24 
Multiple 

Choice  
Cells 

Cell Structure and 

Function  
A 1 point  

25 
Multiple 

Choice  
Evolution  Mechanisms  B 1 point  
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Question 

No. 

Item  

Type 

Content  

Strand 

Content  

Statement  
Answer 

Key  
Points 

26 
Multiple 

Choice  
Heredity  

Structure and function of DNA 

in cells  
A 1 point  

27 
Multiple 

Choice  
Heredity  Cellular Genetics  A 1 point  

28 
Graphic  

Response 
Evolution  Diversity of Life  --- 2 point s 

29 
Graphic  

Response 

Diversity and 

Interdependence 

of Life  

Ecosystems --- 2 points  

30 
Graphic  

Response 

Diversity and 

Interdependence 

of Life  

Ecosystems --- 1 point  
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Question 1  

 
16408 

 

 
 

 

 

 

 

Scoring Guidelines  

For this item, a full -credit response includes : 

¶ òUnrelatedó placed below òRat Bó; 

AND 

¶ òIdentical Siblingó placed below òRat Có; 

AND 

¶ òSibling or parentó placed below òRat Dó (1 point).  

 

 

Points Possible: 1 

 

See Alignment for more detail . 
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Alignment  

Content Strand  
Heredity  

 

Content Statement  
Modern Genetics  

 

Content Elaboration  
Genes are segments of DNA molecules. The sequence of DNA bases in a 

chromosome determines the sequence of amino acids in a protein. Inserting, 

deleting or substituting segments of DNA molecules can alter genes.  

 

Cognitive Demand  
Interpreting and Communicating Science Concepts (C)  

 

Requires students to use subject -specific concep tual knowledge to interpret 

and explain events, phenomena, concepts and expe riences using grade -

appropriate scientific terminology, technological knowle dge and mathematical 

knowledge. Communicate with clarity, focus and organization using rich, 

investigative scenarios, real -world data and valid scientific information.  

 

Explanation of the Item  
This item requires the student  to infer genetic relationships between individuals 

by comparing  DNA banding produced through gel electrophoresis.  A rat is a 

diploid organism receiving 50% of its genetic material from each of its parentõs 

gametes. By analyzing the bands created during gel electrophoresis, identical 

matches, parents and siblings can be identified.  The appearance of similar 

bands prov ides evidence for the relationships between the rats. Rat B is 

unrelated because there are no similar banding patterns compared to Rat A. 

Rat C is identical to Rat A because the banding is identical. This means that Rat 

A and C are identical siblings. Rat D has 3 of the  6 bands  that are identical to 

Rat A , which  indicat es that Rat D could be a parent or sibling.   
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Sample Response: 0 points  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes on Scoring  

 

This response earns no credit (0 points) . The response 

incorrectly identifies the relationships of Rats B and C to Rat A .  

The correct relationships are  as follows :  

Rat B is unrelated since the banding patterns do not match.  

Rat C  is an identical sibling since the banding patterns are an 

exact match. Rat D is either a sibling or parent since 3 of the 6 

band sequences are an exact match , based on the fact that 

rats are dip loid and receive 50% of their  genetic material 

from each parentõs gamete. 
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Question 2  

 

Question and Scoring Guidelines  
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Alignment  

Content Strand  
Diversity and Interdependence of Life  

 

Content Statement  
Classification systems are frameworks created by scientists for describing the 

vast diversity of organisms, indicating the degree of relatedness between 

organisms.  

 

Content Elaboration  
Classification systems are frameworks developed by scientists for describing the 

diversity of organisms, indicating the degree of relatedness between organisms. 

Recent molecular -sequence data generally support earlier hypotheses 

regarding lineages of organisms based upon morphological comparisons. Both 

morphological comparisons and molecular evidence must be used to describe 

biodiversity (cladograms can  be used to address this).  

 

Cognitive Demand  
Interpreting and Communicating Science Concepts (C)  

 

Requires students to use subject -specific concep tual knowledge to interpret 

and explain events, phenomena, concepts and expe riences using grade -

appropriate scientific terminology, technological knowle dge and mathematical 

knowledge. Communicate with clarity, focus and organization using  rich, 

investigative scenarios, real -world data and valid scientific information.  

 

Explanation of the Item  
This item requires th e student  to determine evolutionary relationships based on 

comparisons of amino acid sequence s. The more differences found in amino 

acid sequences, the more distantly related the organisms  are to each other . The 

evidence is contained in the table , òDifferences in 113-Amino Acid Sequence.ó 

Organism A and the fact that it does not hav e any differences is the base 

organism , which is  annotated  on a  single lineage.  Organisms B and C each 

differ from Organism A  by 11 amino acids and are therefore clo sely related to 

each other and A.  Organism E has the greatest number of amino acid 

differences and is thus the furthest removed from Organism A.  
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Question 2  

 

Sample Responses  
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Sample Response: 1 point  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes on Scoring  

 

This response earns full credit (1 point ). Using the cladogram, 

the student  identifies the correct evolutionary relationships 

base d on the amino acid sequences.  
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Question 3  

 

Question and Scoring Guidelines  
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Alignment  

Content Strand  
Diversity and Interdependence of Life  

 

Content Statement  
Classification systems are frameworks created by scientists for describing the 

vast diversity of organisms, indicating the degree of relatedness between 

organisms.  

 

Content  Elaboration  
Classification systems are frameworks developed by scientists for describing the 

diversity of organisms, indicating the degree of relatedness between organisms. 

Recent molecular -sequence data generally support earlier hypotheses 

regarding lineages of organisms based upon morphological comparisons. Both 

morphological comparisons and molecular evidence must be used to describe 

biodiversity (cladograms can be used to address this).   

 

Cognitive Demand  
Interpreting and Communicating Science Concepts (C)  

 

Requires students to use subject -specific concep tual knowledge to interpret 

and explain events, phenomena, concepts and expe riences using grade -

appropriate scientific terminology, technological knowle dge and mathematical 

knowledge. Communicat e with clarity, focus and organization using  rich, 

investigative scenarios, real -world data and valid scientific information.  

 

Explanation of the Item  
This item requires the student to  use DNA sequence data to construct a 

cladogram of evolutionary relation ships. The more differences found in the 

nitrogen base sequence, the more distantly related the organisms  are to each 

other . The evidence is contained in the table , òDNA Sequences of Avian 

Families.ó The Avian family of Ptiloris is the base organism , which  is annotated on 

a  single lineage. The Avian families Vireo and Diphyllodes differ by 4 nitrogenous 

bases  and are  therefore the closest relative s to Ptiloris. The Avian family 

Manucodia  differs from Ptiloris by 6 nitrogenous bases and is thus the next clos est 

relative. Finally, the Avian family of Empidonax is the most distant relative with 10 

different nitrogenous bases.  
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Question 3  

 

Sample Responses  
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Sample Response: 0 points  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes on Scoring  

 

This response earns no credit (0 points). The response does not 

show understanding of how to infer evolutionary relationships 

from DNA sequence data and how to depict these 

relationships in a cladogram.  The response does not  make 

the connection that Vireo and Diphyllodes each differ from 

Ptiloris by 4 nucleic acid sites , a fact that initiates the correct 

order by showing that Vireo and Diphyllodes are closely 

related.  
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Question 4  

 

Question and Scoring Guidelines  
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Alignment  

Content Strand  
Evolution  

 

Content Statement  
Diversity of Life  

 

Content Elaboration   
Populations evolve over time. Evolution is the consequence of the interactions 

of:  

1. the potential for a population to increase its numbers;  

2. the genetic variability  of offspring due to mutation and recombination of 

genes;  

3. a finite supply of the resources required for life: and  

4. the differential survival and reproduction of individuals with the specific 

phenotype.  

 

Mutations are described in the content elaboration fo r Heredity. Apply the 

knowledge of mutation and genetic drift to real -world examples.  

 

Recent molecular -sequence data generally, but not always, support earlier 

hypotheses regarding lineages of organisms based upon morphological 

comparisons.  

  

Cognitive Demand  
Recalling Accurate Science (R)  

 

Requires students to provide accurate statements about scientifically valid facts,  

concepts and relationships. Recall only requires stude nts to provide a rote 

response, declarative knowledge or perform routine mat hematical tasks. This 

cognitive demand refers to studentsõ knowledge of science fact, information, 

concepts, tools, procedures (being able to describe how) and basic principles.  

 

Explanation of the Item  
This item requires the student  to analyze the results  of a gel electrophoresis to 

classify a sample.  The evidence is in the table,  òGel Electrophoresis Results,ó 

which  compar es the known base sample labeled òResistant DNA Sampleó with 

the unknown DNA samples labeled òDNA Sample [#1, #2 #3 ].ó  Through visual 

analysis of the gel electrophoresis results, it can be determined that òDNA 

Sample #2 ó is the only sample that matches the known òResistant DNA Sample. ó 
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Sample Responses  
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Sample Response: 0 points  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes on Scoring  

 

This response earns no credit (0 points). Th e response 

incorrectly select s all three samples  as matches for the 

òResistant DNA Sampleó; however, òDNA Sample #2 ó is the 

only sample with the additional segment that matches the 

òResistant DNA Sample. ó òDNA Sample #1 ó and òDNA 

Sample #3ó do not share the additional gene.  
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Question 5  

 

Question and Scoring Guidelines  
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Alignment  

Content Strand  
Heredity  

 

Content Statement  
Modern Genetics  

 

Content Elaboration  
Genes are segments of DNA molecules. The sequence of DNA bases in a 

chromosome determines the sequence of amino acids in a protein. Inserting, 

deleting or substituting segments of DNA molecules can alt er genes.  

 

Cognitive Demand  
Recalling Accurate Science (R)  

 

Requires students to provide accurate statements about scientifically valid facts,  

concepts and relationships. Recall only requires stude nts to provide a rote 

response, declarative knowledge or perform routine mat hematical tasks. This 

cognitive demand refers to studentsõ knowledge of science fact, information, 

concepts, tools, procedures (being able to describe how) and basic principles.  

 

Explanation of the Item  
This item requires the student to identify a way that genetic engineering can be 

used to produce better crops. Through  the process of genetic engineering , 

segments of DNA are replaced  in an  organism õs genetic composition  (DNA)  to 

modify  a  physical  trait , which  provid es the desired  benefit to the engineered 

organism. In this specific question , the desired trait is drought resistance . This item 

assesses the studentõs ability to identify a way that genetic engineering can be 

used to produce more successful  crops.   

  





 37 
 

 

 

 

 

 

 

 

 

Biology  

Spring 2016 Item Release  

 

Question 6  

 

Question and Scoring Guidelines  
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Alignment  

Content Strand  
Heredity  

 

Content Statement  
Mutations  

 

Content Elaboration  
Genes are segments of DNA molecules. The sequence of DNA bases in a 

chromosome determines the sequence of amino acids in a protein. Inserting, 

deleting or substituting segments of DNA molecules can alter genes.  

 

Cognitive Demand  
Interpreting and Communicating Science Concepts (C)  

 

Requires students to use  subject -specific concep tual knowledge to interpret 

and explain events, phenomena, concepts and expe riences using grade -

appropriate scientific terminology, technological knowle dge and mathematical 

knowledge. Communicate with clarity, focus and organization  using rich, 

investigative scenarios, real -world data and valid scientific information.  

 

Explanation of the Item  
This item requires the student  to determine how a mutation in the DNA has 

affected the amino acid gene product. A codon, a 3 -nitrogenous base 

sequence, codes for a specific amino acid. The table in this item, òCodons and 

Amino Acids ,ó lists only 7 of the 64 codon examples and 5 of the 20 amino acids. 

As evidenced in the table , a mutation  in a codon  may or may not affect the 

amin o acid (s) produced.   

  




































































































































































































































































































