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	Achievement Scale

	Content Area: Biology
	Grade Level: 10

	Unit: DNA Structure and Protein Synthesis

	Learning Goals: SWBAT
A) Describe the structure and function of DNA and RNA.

B) Describe the process and purpose of DNA replication.

C) Describe the process and purpose of transcription and translation and how these processes create a protein.

D) Identify mutations in DNA (point mutation and frameshift mutation caused by insertion or deletion) and explain how they can affect the expression of genetic information.
E) Understand the importance of proteins in living organisms. 

	Score 4: Student demonstrates in-depth inferences and applications of the learning goal(s) and can reconstruct and apply their knowledge from limited information:
A/B4) Describe important discoveries that led to today’s model of DNA structure and replication, and explain how the development of the DNA model exhibits the nature of science.
C4) Explain how diversity of all life on Earth can be coded by DNA, even it only uses four bases (A, T, C, G).

C4) Explain how one gene can code for more than one protein. 

D4) Explain why most mutations in DNA are silent (have no affect on protein functionality). 
E4) Explain what determines the specific shape of a protein.

	Score 3: Student demonstrates no major errors or omissions regarding the learning goal(s) that were explicitly taught:

A3) Describe the structure of a nucleotide and nucleic acids (DNA and RNA). 

A3) Compare and contrast the structure and function of DNA and RNA.
B3) Describe and label a picture of the process of DNA replication with these terms: parent strand, new strand, DNA polymerase, helicase, nucleotides. 

C3) Describe and label a picture of transcription and translation with these terms: Codon, anticodon, mRNA, tRNA, ribosome, mRNA splicing, DNA, amino acid, protein (polypeptide), nucleus and cytoplasm.
C3) Explain the role of introns and exons in mRNA splicing. 

C3) When given a sequence of DNA, transcribe it into a sequence of mRNA and translate it into a sequence of amino acids using the codon chart. 

D3) Given an original, correctly replicated DNA strand and a mutated copy of the DNA, identify the type of mutation, then show how the mRNA and polypeptide sequence changes due to the mutation.

E3) List and describe the functions of polypeptides and explain how shape impacts their function. 

	Score 2: The student demonstrates no major errors or omissions regarding the simpler details and processes that support the learning goal(s).
A2) Label a picture of the DNA double helix with these terms: nucleotides, deoxyribose sugars, phosphates, backbone, complementary base pairs (A –T and C- G), number of hydrogen bonds, covalent bonds.
B2) Identify the complementary strand of bases when given a diagram of DNA replication. 

B2) Define introns and exons. 

C2) Define transcription and translation and label a diagram of the process with these terms: nucleus, cytoplasm, ribosome, RNA polymerase, DNA, mRNA, tRNA, codon, anticodon, amino acid, protein (polypeptide).
D2) Describe the affects of a mutation in DNA. 
E2) Describe the monomer and polymer units of proteins and list the different functions. 

	Score 1: With help (being given word banks, manipulated equations, retakes), the student demonstrates a partial understanding of the simpler details and processes that support the learning goal(s).

	Score 0: Even with help, no success

	Score 4 Example Assessment Items:

Explain how diversity of all life on earth can be coded by DNA, even though it is made from only A, T, C, and G.
	Academic Vocabulary:

Nucleotide (Monomer)
Nucleic Acids (Polymer)

Deoxyribose

Ribose

Phosphate

Nitrogen Base

Hydrogen Bond

Covalent Bond

Nucleic Acid

Adenine

Guanine

Cytosine

Thymine

Double Helix

Base Pairing

Replication

Helicase

DNA Polymerase

Anti-Parallel 

Complimentary -Basepairing

Gene

Chromosome

Intron
Exon

Splicing
	
RNA

Uracil

Messenger RNA
Ribosomal RNA Transfer RNA
Transcription

Translation

RNA Polymerase

Amino Acid (monomer)
Protein (polypeptide – polymer)
Nucleus

Cytoplasm

Ribosome

Polypeptide

Genetic Code

Codon

Anticodon

Gene Expression

Mutation

Point Mutation

Frameshift Mutation

Chromosomal Mutation

Mutagen



	Score 3 Example Assessment Items:

Transcribe and translate the following sequence of DNA:

TACAATCCGATGTACCAT


	
	

	Score 2 Example Assessment Items:

Label a diagram of the double helix of DNA.
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