What is biotechnology? Movie Projects
Surveying the Biotechnology Field with Teamwork and Technology
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Course Advanced Biotechnology
Unit Biotechnology Basics
Essential Question How is
biotechnology integrated across all scientific fields?
TEKS TAKS
Prior Student
Learning
none
Estimated time
4 hours

Rationale
Students create videos representing different areas within biotechnology as
an introduction to the science. The activity will help students acquire the skills 
needed for success in a complex, highly technological knowledge-based 

economy.
This classroom lesson allows students relate the different fields of 
biotechnology, work in teams and produce a final product using technology.

If you select the screen shot, you may view some movies that have been

created by Texas biotechnology students. The movies are a great way to reach out to parents and give them snapshots of what is being learned in your classroom.

Participating in projects equipped with technology tools allows students 
to be intellectually challenged while providing them with a realistic snapshot 
of potential expectations for their career later in life. These projects will 
allow students to acquire and refine their analysis and problem-solving
skills as they work individually and in teams to find, process, and synthesize information they've found online.
Technology also changes the way teachers teach, offering educators effective ways to reach different types of learners and assess student understanding through multiple means. It also enhances the relationship between teacher and student. When technology is effectively integrated into subject areas, teachers grow into roles of adviser, content expert, and coach.
The website below contains student sample movies created over the years. Schooltube.com is a free service to teachers and students to upload unlimited movie materials.  It also allows for the student to submit projects for teacher approval before publications. Click on the screen below to view student work.
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Objectives
Upon completion of this lesson, the student will be able to:

•
Describe the different fields of biotechnology and give examples of real world applications.
•
Research biotechnology topics using appropriate resources.
•
Work as team to produce a presentation to an audience.
•
Create a movie of research gathered.
Engage
•
Show students a mural of the fields of biotechnology and ask them what is happening.  Use an image search engine to find pictures of biotechnology in action of the fields listed in this project.

•
Show students sample projects here:
http://www.schooltube.com/user/jlazare
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Key Points (from http://teenbiotechchallenge.ucdavis.edu/index.html) 
Areas of Biotechnology
A. Agricultural Biotechnology
a.  Understanding the interaction between genes and the environment is vital to optimizing agricultural production systems. Farmers and ranchers would like to have the plants and animals that perform best in their particular environment, and biotechnology can speed up and enhance traditional methods of plant and animal breeding. Genetically modified plants have allowed scientists to increase food and commodity production, enhance the nutritional value of foods, decrease pesticide use and clean up toxins in the environment.

b.  Possible topics for research include, but are not limited to:
• Genetically modified crops
• Marker assisted selection (MAS) in plant or animal breeding
• Pharming
• Phytoremediation

• Plant-made products

• Reproductive cloning for livestock breeding
B. Biofuels & Bioengineering
a.

Harnessing the metabolic and photosynthetic processes of algae, microbes and feedstock plants, scientists are exploring alternative sources of biofuels and clean energy.

b.  Possible topics for research include, but are not limited to:
• Algal production systems

• Biomass conversion
• Biodiesel
• Cellulosic ethanol
• Biofuel crops
C. Biomanufacturing
a.

Many types of cells, including mammalian cells, plant cells, fungi, yeast and bacteria may be genetically engineered to produce useful proteins, therapeutic drugs, vaccines, industrial enzymes and other industrial precursors through biomanufacturing. Research and development in this field generally includes the use of recombinant DNA technologies, screening of candidate organisms or molecules for appropriate activities and monitoring small scale cell culture systems. Downstream processes require an understanding of large scale fermentation systems & methods for isolating and purifying proteins and other molecules of interest.

b.  Possible topics for research include, but are not limited to:
• Industrial enzymes
• Biologics, Vaccines, Monoclonal antibodies, Hormones,Other therapeutic or biologically active proteins
D. Biomedical Engineering & Nanotechnology
a.  Biomedical engineering and nanotechnology research operates at the intersection of physics, engineering, chemistry and life science. Scientists are using micro- and nanoscale molecular systems to develop medical diagnostic devices, biomaterials, therapeutics and industrial processes.

b.  Possible topics for research include:
• Artificial limbs and biocompatible prostheses
• Biophotonics

• Biomimetics

• Biosensors

• Cryobiology

• DNA sequencing technologies (single molecule, 2nd and 3rd generation)

• Diagnostic devices and disease biomarkers

• Molecular and medical imaging
• Microimplants

E.  Genetic Testing & Forensics
a.

“DNA fingerprints” may be used to characterize organisms, track infectious microbes, establish relationships between people and/or identify specific individuals. Genetic analyses may yield information on an organism’s disease risks or other traits of interest.

b.  Possible topics for research include:
• Crime scene analysis

• Food safety and testing
• Genetic testing for diseases and disorders

• Human paternity/relationship testing
• Personalized medicine (drug discovery, Single Nucleotide Polymorphisms (SNP’s), the International HapMap Project, deCODE, 23&Me…)

• Tracking infectious microbes & viruses (MRSA, SARS, Swine
Flu/H1N1, potential biological weapons)

• Wildlife management

                       F. Genomics and Life Science Informatics

a. Information technology is critical for storing, sorting, analyzing and understanding the data generated by life science research. Scientists can use genomic information to predict evolutionary relationships between organisms, as well as the function of genes and proteins. Life science informatics also makes it possible for scientists around the world to share datasets, new technologies and discoveries, searchable databases of primary literature, patents, molecular structures, etc…

b.  Possible topics include:
• Epigenomics

• Exploring and engineering the microbial world

• Genome sequencing projects

• Phylogenetics and comparative genomics (Tree of Life Project, GEBA, human evolution, etc...)

• Public sharing of scientific information (Initiative for Open Innovation, NCBI resources [e.g.. GenBank, MapViewer, Entrez Gene, OMIM, PubMed], Public Library of Science, etc…)

G. Stem Cells & Tissue Engineering
a.  Scientists are looking to stem cells for new ways to repair or
regenerate tissues in damaged and diseased organs,
ultimately improving and quality of human lives.

b.  Possible topics include:
• Allotransplantation
• Reproductive cloning
• Stem cell types & potential uses (induced pluripotent stem cells, embryonic stem cells, adult stem cells)

• Synthetic organs, tissue scaffolds & biomaterials

• Xenotransplantation

Activity
1.  Students chose a biotechnology field from the list. Teachers may assign fields or allow students to do some research before choosing the field of their choice. Teacher can have a sign-up sheet at the front of the classroom
and topics are first come first serve.

2.  Using the computer, students will research their field.
a. The Teen Biotechnology Challenge Website http://teenbiotechchallenge.ucdavis.edu/index.html used in the 
     lesson has r reputable online  resources listed f or each field. I f    students would like to use a website not listed they should check with you or the librarian for its validity.

b. TIP: if y our school intranet has a SHARE f older, students can collect work and drop it in a shared folder to make collaboration
of materials easier. If not, make sure they are saving all work to

a flash drive
3.  Use an online tutorial

(http://www.ischool.utexas.edu/technology/tutorials/graphics/moviemak er2/ to learn how to use Windows Movie Maker. A few are listed on the lesson and most are free. Windows Movie Maker is free to download (http://www.microsoft.com/windowsxp/downloads/updates/moviemaker
2.mspx) . If you have MAC, imovie would be used and is also free.

4.  Students create a presentation in n Windows Movie Maker using t he

Movie Rubric.

5.  Students upload movie to www.schooltube.com (Sample site:
http://www.schooltube.com/user/jlazare)
6.  Students present movies to class

7.  Biotech Movie Awards Night!

Assessment
•
Movie Maker Rubric

Materials
•
Windows Movie Maker (http://www.microsoft.com/windowsxp/downloads/updates/moviemake r2.mspx)
•
Movie Maker Tutorials (http://www.ischool.utexas.edu/technology/tutorials/graphics/moviemak er2/)
•
Biotechnology Movie Maker Project Handout

•
Movie Project Help Handout

Accommodations for Learning Differences
National and State Education Standards
Texas College and Career Readiness Standards
I. Nature of Science: Scientific Ways of Learning and Thinking
A. Cognitive skills in science
1. Utilize skepticism, logic, and professional ethics in science.
2. Use creativity and insight to recognize and describe patterns in natural phenomena.
C. Collaborative and safe working practices
1. Collaborate on joint projects.
D. Current scientific technology
1. Demonstrate literacy in computer use.
2. Use computer models, applications, and simulations.
E. Effective communication of scientific information
1. Use several modes of expression to describe or characterize natural patterns and phenomena. These modes of expression include narrative, numerical, graphical, pictorial, symbolic, and kinesthetic.
2. Use essential vocabulary of the discipline being studied.
III. Foundation Skills: Scientific Applications of Communication
C. Presentation of scientific/technical information
1. Prepare and present scientific/technical information in appropriate formats for various audiences.
D. Research skills/information literacy
1. Use search engines, databases, and other digital electronic tools effectively to locate information.
IV. Science, Technology, and Society
A. Interactions between innovations and science
                           1. Recognize how scientific discoveries are connected to technology        
C. History of science
     1. Understand the historical development of major theories in science.
     2. Recognize the role of people in important contributions to                      science

Biotechnology Movie Maker Project
NOTES and

QUESTIONS:



Step One: Chose a Team
Step Two: Chose a Field- Go to http://teenbiotechchallenge.ucdavis.edu/index.html.  Scroll down to the middle of the page.  Here you will find the fields below listed. When you select your field, a document will open specific to your field with a list of possible topics to focus on and REPUTABLE resources.

A.  Agricultural Biotechnology B.  Biofuels & Bioengineering C. Biomanufacturing
D. Biomedical Engineering & Nanotechnology
E.  Genetic Testing & Forensics

F. Genomics & Life Science Informatics

G. Stem Cells & Tissue Engineering
Step Three: Research-Using resources you found at http://teenbiotechchallenge.ucdavis.edu/index.html (See project HELP page)

•
Any other resources MUST be approved by your teacher
•
TIP: Create a shared folder to share research materials with your team members.

Step Four: View or reference when needed: Windows Movie Maker Online
Tutorials

o
http://movies.atomiclearning.com/k12/la_fs3_mvmkr2pc
o
http://www.ischool.utexas.edu/technology/tutorials/graphics/mov
iemaker2/
o
http://www.atomiclearning.com/k12/es/moviemaker2
STEP FIVE: Create a movie using the Movie Rubric provided
STEP SIX: Upload your Movie to  www.schooltube.com according to your teacher’s instructions.

STEP SEVEN: MOVIE DAY!!!! Bring your popcorn
Movie Project HELP!
NOTES and

QUESTIONS:



Content Sources:

•
START HERE!!!!! Go tohttp://teenbiotechchallenge.ucdavis.edu/index.html and select your topic for LOTS of resources
•
Internet-picture. Don’t FORGET to give proper credit

•
United Streaming Videos (www.unitedstreaming.com) can be edited (login aisd, password student)

•
YOU TUBE (Real Player can download and edit any You Tube Video)
•
Science daily.com
•
CNN, New York Times etc….

•
ITUNES-I will download if you find a video you want

•
Website streaming: discovery channel, TLC, Science Channel etc…..

•
Check out a FLIP camera and make your own videos
Content Suggestions
o
Background information

o
History - how was it developed?
o
Social, political and/or economical impact
o
Ethical and legal issues
o
Current event
o
Current application
o
Applications in the real world
o
Jobs
o
Project references
Content Ideas Suggestions:
I. Topic Background Provide a general overview of your chosen topic and the corresponding focus area. Questions to consider: When, where, how and why was this application of biotechnology developed? Have traditional technologies been modified or improved through the use of this biotechnique? What are the major challenges to research and scientific advancement in this area of biotechnology? Is this application of biotechnology still under development? If so, what do scientists hope to accomplish in the coming years?

II. Biotech Innovators Identify at least biotech products and/or services available to the public as a result of research and development efforts in your topic/focus area. Discuss the roles that specific members of the biotech community (i.e. research universities, biotech companies, government regulatory agencies, etc...) have played in developing each of these products and/or services.

Questions to consider: Do members of the biotech community differ in their approach to problem solving? What factors drive technological innovation?
III. Social, Political & Economic Impact Throughout history, new technologies have often had major impacts on human health and nutrition, daily habits, migration patterns, competition for resources, etc... Discuss the impact your biotech topic has had on our society & the world. Questions to consider: How does technological innovation in your topic area impact the daily lives of people in the US and in other countries? Which groups stand to gain from this technology and which groups will lose (if any)? Have there been any significant changes in public perception of

science due to biotech advances in this topic area? What are the economic impacts resulting from development of this biotech application? Are economic impacts the same in developed vs. developing countries?

IV. Ethical & Legal Issues
Many topics in biotechnology are controversial. Discuss any ethical or legal issues surrounding the use of your chosen technology. Strive to present an unbiased, balanced look at the issues involved. Questions to consider: What are the ethical and legal concerns in this biotech topic area? Do obligations to the community change if research is publicly funded vs. privately funded? When dealing with cells, tissues, living organisms and other biological materials, how do we decide issues of intellectual property and ownership? Are current ethical norms and legal practices sufficient to address potential issues in your biotech topic area? Do legal policies and regulations related to this topic area vary widely from country to country? How are these policies and regulations enforced?

MOVIE RUBRIC
Group Member Names  

	Rating:
	Poor
	Fair
	Good
	Excellent
	

	
	Is unable to

complete this task without guidance
	Is able to

complete this task with some guidance
	Is able to

complete this task without any guidance
	Is able to

complete this task without any guidance and can apply the same process to other projects without help
	

	Objective or Task:
	
	
	
	
	Score:

	Begin a new movie project
	1
	2
	3
	4
	

	Import images into a collection or clip bin
	1
	2
	3
	4
	

	Add clips/images to the timeline(min of 20
images)
	1
	2
	3
	4
	

	Contains at least one
original picture or video
	1
	2
	3
	4
	

	Add captions or titles
	1
	2
	3
	4
	

	Add transitions
	1
	2
	3
	4
	

	Add a soundtrack
	1
	2
	3
	4
	

	Export the movie to

www.schooltube.com
	1
	2
	3
	4
	

	**Topics are covered in

depth-Your team is able to answer questions
	2
	5
	10
	20
	

	Resources Referenced properly in movie
	1
	2
	3
	4
	

	
	
	
	
	Total Score:
	


**Although your movies may be interpretive, all team members must be able to answer questions about movie based on research done to receive full credit.
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