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	Education Transfer Plan

PROPOSAL


Directions: 

1) Please fill out this form electronically by downloading it from http://iisme.org under Summer Fellowships, Fellowship Forms.

2) Complete, print, and share with your Mentor for signature. Due to Peer Coach on or before Monday, June 30, 2008.
PROPOSED ETP TITLE:  A self-contained iGEM jamboree
FELLOW NAME: Dirk VandePol
FELLOW SUMMER E-MAIL: dirkvandepol@gmail.com
SPONSOR COMPANY:  UC Berkeley
MENTOR NAME: J. Christopher Anderson
ABSTRACT (50 words or less summarizing of the focus of your project:) Reinforce fundamental concepts and generate interest in biotechnology through student review of the iGEM process followed by a limited in-house jamboree in which students design, create, and test a biological machine created from a short list of reliable biobrick parts. Students present their results to the class in a presentation.
	PROPOSED ETP TYPE: 
 FORMDROPDOWN 

	GRADE LEVEL:  FORMDROPDOWN 


	Subject:  FORMDROPDOWN 

	Document Format(s): FORMCHECKBOX 
Word doc  FORMCHECKBOX 
PowerPoint    FORMCHECKBOX 
Excel  FORMCHECKBOX 
Other

	
	If “Other,” please describe:     


Describe the need your ETP idea will fulfill in your classroom, teaching, or school.  Be thorough. 
Since the class I teach is for nonmajors, my goals are somewhat different from those to be found in a regular class for majors.  Where the primary goal of a for-majors class is directed toward preparation for an academic career in biology, the motivations for teaching a nonmajors class are much more varied, even if many of the end objectives overlap.  Certainly, these goals include providing the core canon of biology factual material, as is needed in a majors course (though in less detail).  Also, the course must:

-generate interest and excitement in the field of biology

-demonstrate the relevance and influence of biological principles (and biotechnology) to the the rest of the student's life

- provide the student with tools for critical analysis of biological information so that the student can make informed decisions about their own life with respect to the influence of biology on their health, their welfare, and the environment

-provide students with experience in the practice of science (that is, the scientific method)- excersising it in a biology context, and showing how it might be practiced in everyday life

-persuade some of the students that majoring in biology might actually be a pretty exciting thing to do, i.e. "hook" a few

My plan for an introductory unit in synthetic biology will serve many of these goals:

-It will (hopefully) generate interest by showing how much can be done with biology these days (and how easily it can be done)

-it will reinforce much of the canonical core biology curriculum,

-It will show how engineering can be based on principles of biology just as it can be on chemistry and physics



What are the main objectives of your plan?

1.  Students will reinforce their understanding of fundamental biological principles through their application in a scaffolded synthetic biology setting

2.  Students will show the power of synthetic biology by describing in detail the iGEM project of a previous university team, in the form of a group presentation to the class

3.  Students will utilize skills in planning, teamwork, prediction, and the application of scientific principles by participating in a small laboratory iGEM "jamboree-let" in which students either:

a) select from a short list of biobrick parts pre-installed into assembly vectors to make two-piece composite parts which they design and build by digestion, ligation, and transformation

b) if that's unrealistic, choose from a list of pre-assembled devices which they install into bacteria by transformation

 4.  Students will utilize communication skills and teamwork in presenting a group presentation of the results of their work in a lab class subsequent to the prior work. 

Describe how your ETP idea will align with California State standards:

See http://www.cde.ca.gov/be/st/ss/index.asp for more information

Since the State of California has not provided standards beyond grade twelve, it will be difficult for me to align my curriculum to appropriate standards.  However, many chemistry and biology standards set out to students in high school are addressed, either directly or indirectly, by this work.  Some of these are similar to the course description as provided to me by CCSF.  Among these are the following, a small selection cut and pasted from the California state standards as provided by the above link:

Organic Chemistry and Biochemistry 

10. The bonding characteristics of carbon allow the formation of many different organic molecules of varied sizes, shapes, and chemical properties and provide the biochemical basis of life. As a basis for understanding this concept: 

 c. Students know amino acids are the building blocks of proteins.  . 
Biology/Life Sciences 

Cell Biology 

1. The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism’s cells. As a basis for understanding this concept: 

b. Students know enzymes are proteins that catalyze biochemical reactions without altering the reaction equilibrium and the activities of enzymes depend on the temperature, ionic conditions, and the pH of the surroundings. 

c. Students know how prokaryotic cells, eukaryotic cells (including those from plants and animals), and viruses differ in complexity and general structure. 

d. Students know the central dogma of molecular biology outlines the flow of information from transcription of ribonucleic acid (RNA) in the nucleus to translation of proteins on ribosomes in the cytoplasm. 

  GRADES NINE THROUGH TWELVE—BIOLOGY/LIFE SCIENCES 

Genetics 

4. Genes are a set of instructions encoded in the DNA sequence of each organism that specify the sequence of amino acids in proteins characteristic of that organism. As a basis for understanding this concept: 

a. Students know the general pathway by which ribosomes synthesize proteins, using tRNAs to translate genetic information in mRNA. 

5. The genetic composition of cells can be altered by incorporation of exogenous DNA into the cells. As a basis for understanding this concept: 

a. Students know the general structures and functions of DNA, RNA, and protein. b. Students know how to apply base-pairing rules to explain precise copying of DNA during semiconservative replication and transcription of information from DNA into mRNA. 

c. Students know how genetic engineering (biotechnology) is used to produce novel biomedical and agricultural products. 

d.* Students know how basic DNA technology (restriction digestion by endonucleases, gel electrophoresis, ligation, and transformation) is used to construct recombinant DNA molecules. 

e.* Students know how exogenous DNA can be inserted into bacterial cells to alter their genetic makeup and support expression of new protein products. 

Investigation and Experimentation 

1. Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other four strands, students should develop their own questions and perform investigations. Students will: 

a. Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data. 

d. Formulate explanations by using logic and evidence.  

h. Read and interpret topographic and geologic maps. i. Analyze the locations, sequences, or time intervals that are characteristic of 

natural phenomena (e.g., relative ages of rocks, locations of planets over time, and succession of species in an ecosystem). 

l. Analyze situations and solve problems that require combining and applying concepts from more than one area of science. 

n. Know that when an observation does not agree with an accepted scientific theory, the observation is sometimes mistaken or fraudulent (e.g., the Piltdown Man fossil or unidentified flying objects) and that the theory is sometimes wrong (e.g., the Ptolemaic model of the movement of the Sun, Moon, and planets). 



Describe connections between your proposed ETP and your Summer Fellowship.

It's the same as my summer fellowship, only smaller, and in a different season (fall).
What kinds of materials or resources will you need to develop or gather in order to make your ETP a success? (supplies, personnel, equipment, etc., needed for the project--Make sure this is realistic for your school site.)

Much that's required will already be available, e.g.:

-antibiotics

- petri plates

-micropipettors and tips

-electrophoresis kits

-hot baths

-centrifuges

-gene inducers (IPTG, arabinose, etc.)

-transilluminators

-Spectrophotometers

-Long-wave UV fluorescent light sources

-etc.
Of course, much that's required will need to be created, e.g.:

-Several plates containing parts on assembly vectors

-A list of paragraph-long descriptions of those parts (providing students with a reasonable expectation of what these parts will do when installed in a bacterium),  their coordinates on the plates, and a restriction map of the vectors on which they sit
-Scaffolding worksheets that help the students predict the appearance of their final creation, the means  (protocols) by which the vectors can be digested and religated to create that product, and the means by which that product can be selected on antibiotic agar, along with means for testing the function of those products

-Modifications to my own website to provide links to iGEM and instructions on what to provide in an oral presentation about a team project

-Rubrics by which to assess groups and individuals within groups



Give a basic overview of your plan:

1.  In lab groups, students visit the websites of various iGEM teams, and select one that interests them. They give a brief oral presentation about what was done and how it was done

2.  In lab groups, students design a possible biological machine based on descriptions of various parts.

3. Students plan protocols for creation of those machines, including a plan for digestion, ligation, transformation, selection, and testing

4. Students execute plans listed in 3.

5.  Students present results of executions in 4. in groups.  

What kinds of assessments or evaluations do you have in mind? (rubrics, surveys, evaluation forms, etc.)

I will need several rubrics to assess the design of the students' projects, as well as the presentations that explain those projects.  In addtion, factual information about synthetic biology can be assessed in a midterm format.
Mentor Signature___________________________________
Date     
Printed Name:     
C3

