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	Achievement Scale

	Content Area: Honors Biology
	Grade Level: 10

	Unit: DNA Structure and Protein Synthesis

	Learning Goals: SWBAT:
A) Explain how DNA was discovered to be the source of genetic information by describing the experiments of Griffith, Avery, and Hershey & Chase.
B) Discuss the experiments of Chargaff, Franklin & Wilkins, and Watson & Crick which led to the identification of DNA’s structure.

C) Describe the structure and function of DNA and RNA.

D) Describe the process of semi-conservative DNA replication.

E) Describe the Central Dogma of Molecular Biology (transcription, RNA splicing, and translation) .

F) Identify mutations in DNA and explain how they can affect the expression of genetic information.
G) Explain how gene regulation takes place within prokaryotic and eukaryotic cells and describe how it is energetically efficient for an organism.

	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 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.
D4) Apply Messelson & Stahl’s experiment to support that DNA replication is semi-conservative. 

E4) Explain how one gene can code for more than one protein. 

F4) Explain why most mutations in DNA are silent.
G4) Explain several differences between gene regulation in prokaryotic cells and eukaryotic cells. 

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

A3) Explain the experiments that lead to the discovery of DNA as genetic material (Griffith, Avery, and Hershey & Chase). 

B3) Explain the experiments that lead to discovery of the structure of DNA (Chargaff, Franklin, and Watson & Crick).

C3) Compare and contrast the structure and function of DNA and RNA.
D3) Explain how DNA replicates by describing how the leading and lagging strand replicate.
E3) 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. 

E3) Describe the difference between mRNA, tRNA, and rRNA.

F3) 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.

G3) Compare and contrast gene regulation in the Lac Operon (inducible) and Trp Operon (repressible).

	Score 2: The student demonstrates no major errors or omissions regarding the simpler details and processes that support the learning goal(s).
A/B2) List the major discoveries that contributed to the determination of the structure and function of DNA. 
C2) Label a diagram of the structure of DNA. 
D2) List and describe the functions of the enzymes involved in DNA replication.

E2) 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 (polypeptides). 
E2) Differentiate between introns and exons and explain how they are related to RNA splicing and protein synthesis. 

F2) Describe the different types of mutations in DNA (point & frameshift).
G2) Describe the role of the promoter, operator, and repressor in gene regulation.

	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

Phophodiester Bond

Nucleic Acid

Adenine

Guanine

Cytosine

Thymine

Double Helix

Base Pairing

Replication

Helicase

Ligase
Gyrase

Single-standed binding proteins

Primase

DNA Polymerase III & I
RNA Primer

Anti-Parallel 

Complimentary Base pairing

Okazaki Fragments

Intron
Exon

Splicing
RNA

Uracil

Messenger RNA (mRNA)
Ribosomal RNA (rRNA)

Transfer RNA (tRNA)
Transcription

Translation

RNA Polymerase

Promoter

Initiation 

Elongation

Termination


	Ribosomes (subunits)

Exit Site

Peptidyl Site

Acceptor Site

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

Cytoplasm

Ribosome

Polypeptide

Genetic Code

Codon

Anti-codon

Alternative Splicing

Point Mutation

Frameshift Mutation

Silent Mutation

Missense Mutation

Nonsense Mutation

Inducible Operon
Repressible Operon

Repressor
Operator

Structural Genes

Regulator Gene

Inducer
Corepressor

Euchromatin

Heterochromatin



	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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