1
School to Career
Project-based Learning: Combining PTE Standards and Academic Standards
Use this template for planning and sharing ideas for projects. This template is based on the 6 A’s:
Authenticity* Academic Rigor* Applied Learning* Active Exploration* Adult Connections* Assessment
Project
Title of Project
Good Bugs Bad Bugs
Project Developed by
Dene Miller, Jim Hockenberry
E-mail Address
dene.miller@goodingschools.org; jim.hockenberry@goodingschools.org 
School
Gooding High
Pathway / Small Learning Community
Health and Science, Health Occupations
Course Title
Biology;  Chemistry; Health Occupations/C.N.A./E.M.T.
Grade Level
10, 11, 12
Time Frame
3 days
Students Included in Project
[  ] Bilingual  [  ] ESL  [  ] Special Needs  [ x ] Vocational  [x] Regular
PTE Teacher Bio  Write about yourself in 100 words or less. Use 3rd person to describe your educational journey, including awards, achievements, goals and professional affiliations.
Dene has been an R.N. for over 30 years, maintaining active licensure in Idaho and California, coming to the educational arm of health care as a “mature” adult after retirement from the Idaho National Guard. Starting as a diploma nurse, her undergraduate work was at BSU, in applied science. She continues her studies now as post-graduate, hoping to advance to doctoral candidacy in 2009.  Recognitions include consecutive nominations as IAHPERD Health Teacher of the year. Affiliations include ACTE, IAHPERD, Idaho EMS Education Consultants, Idaho Iron Warriors, and the American Legion – Gooding Post.  Dene established and continues to run the Health Occupations program at Gooding High. hoping to expand her program to include neighboring districts. 
Academic Teacher Bio  Write about yourself in 100 words or less. Use 3rd person to describe your educational journey, including awards, achievements, goals and professional affiliations.
I have been teaching at Gooding for 28 years.  I intend to retire from here some day.  That is my goal anyway.  I am teaching Anatomy and Physiology as dual credit through CSI and would like to get dual credit Chemistry and Physics eventually.
Mr. Hockenberry started teaching in South Dakota after receiving his BS in Biology from the University of South Dakota.  He taught 1 year and moved to Idaho where he started teaching at Gooding.  He has been teaching mostly upper level sciences for the last 10 years.  
He is a member of the American Association of Educators.  He has never been a joiner and does not belong to any scientific group but does keep up with what is going on in science through other pathways.

Authenticity
Briefly describe your project. Include the key question and provide an overview of what students do and learn. Tell why the question is meaningful to the students and where one might see a similar question tackled by an adult in the workplace.
Key Question
What makes a useful bacteria not be a ‘bad’ bug? How can the same organism be useful, yet a pathogen?

Overview
This project encompasses yeast fermentation.  The students will make sourdough muffins using the same technology as produces ethanol fuel – culture and fermentation of grains.
  
Vocabulary/Key Terms
List vocabulary words and key terms essential to student understanding.
      

aerobic, colony,  contamination, culture, fermentation, growth, incubation, media, nosocomial, pathogen, Sterile.

Active Exploration * Applied Learning * Adult Connections

What classroom-based, community-based, and career-based activities does the project involve? Include a description of the active exploration, applied learning, and adult connections in the project.

Active Exploration How does the project engage students in real investigations using a variety of methods, media and sources?  Pure cultures of brewers yeast are inoculated into sterilized growth media.  Accepted lab procedures are utilized. Other bacterial growth secondary to improper technique will result in an unacceptable (inedible) product. What field-based work will students perform?  Inoculation, incubation, and utilization of the product. Safeguarding the growing cultures from contamination. How does student learning and service support active career exploration? The results of careless technique is readily visualized, providing the student with a real-world example of how “pretty close to ok” may not be OK at all. Profits are lost and patients die (and your muffins get ruined) provide graphic incentive to close attention to the tasks. Prior learning (hand washing, culture technique, incubation, aerobic metabolism, etc.) all come together here. 
Applied Learning How do students apply what they have learned and researched to a complex problem 
(e.g. designing a product, improving a system, creating an exhibit, organizing an event)? See above.  If desired, a cost-analysis for lab error or nosocomial infections can be done in conjunction with Health Occupations.
Adult Connections Who from the community, workplace, postsecondary and/or industry partnership works with students on the project? Out-patient nurses, EMT’s, and “internship” mentors are treated to the product. (Gooding doesn’t have an ethanol plant – if we had lots of money we’d visit Burley – the closest facility)

Classroom Activities 
Community Activities
Career Activities

Obtaining cultures
Growing pure cultures
Utilizing product
Preventing contamination
Thanking our benefactors by demonstrating and sharing the ‘fruits’ of the learning.
OBRA, OSHA and every other regulatory agency require ‘universal precautions’ in practice. The mindset of sterile technique/universal precautions is industry-wide in health and science careers, food services, and child development/education.



Academic Rigor
Content Standards Use the space below to list the state content standards addressed by the project. (A list of standards is available at http://www.sde.idaho.gov/ContentStandards/default.asp" http://www.sde.idaho.gov/ContentStandards/default.asp.  This page, which includes selected high school level standards, is designed to let you easily create a list of standards you are addressing. You may then copy and paste the list into this template.)
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School to Career Competencies Please check (x) the competencies addressed by the project
[ x] Communicate and understand ideas and information 
[ x] Collect, analyze and organize information
[ x] Identify and solve problems
[ x] Use technology
[ x] Initiate and complete entire activities
[ x] Act professionally
[ x] Interact with others
[  ] Understand all aspects of an industry
[  ] Take responsibility for career and life choices
Student Goal(s) Include student personalized goal(s)
To produce an edible product from unpalatable beginnings. 2. Properly perform sequenced activities.  3. Demonstrate acceptable laboratory techniques. 4. Extrapolate ‘universal precautions’ to home activities, food safety, school and immunization policies re: infectious disease, pandemic control, etc. 



Assessment
How do you and the students know the project is a success? What are your criteria for measuring students' achievement of the disciplinary knowledge and applied learning goals of the project? What evidence do they use to demonstrate their progress? What deliverables do they need to complete prior to the final exhibition? How will students self-assess?
Preparation for the project: Hand washing, dish sterilization, etc. IAW checklists (licensing criteria for nurses) Culture remain pure for the duration, proper growth, etc. (bad technique will give ‘wild’ bacterial growth)              Deliverables include continuing pure culture for future use, and baking muffins.                                                      The incubation cycle takes 72hr, the students check progress/growth every day, with baking on the final day.




Recommended Resources / Sample Products
Software or Materials Needed
(Examples)
‘butter’ tubs or similar 16 oz. lidded container.                      Automatic dishwasher to ensure sterility.                               1c flour, 1c milk, 1c sugar, brewers yeast per student           1 large mixing bowl per student
Teacher-Developed Materials
(Examples of materials that can be shared with other classes. Please attach samples.)
See ‘advertisement’.
Student-Developed Materials
(Examples of products that can be shared with other classes. Please attach samples.)

Can’t, it’s a muffin.
Websites Used
(Examples)
http://idahoethanol.com/ ; http://www.stinker.com/ethanol/corn.html" http://www.stinker.com/ethanol/corn.html  ; http://en.wikipedia.org/wiki/Cellulosic_ethanol_commercialization" http://en.wikipedia.org/wiki/Cellulosic_ethanol_commercialization (I caution against using Wikipedia unless students are willing to run the references to earth to ensure accurate info)
Final Words
(In a sentence or two, highlight your project’s overall value.)
This is a great, fun way to make something out of nothing, to see what happens if you drop things on the floor or sneeze in your culture, or just ‘get by’ on your technique. Plus, it makes a great muffin. 
Teacher Tips 
(Use the first person to share a useful idea that helps with implementation and ensures success. Make it chatty, informal.)
I’ve had a great time doing sort of wacky stuff with the kids – telling them ‘trust me’ and showing them how and having it work for them buys me street credibility, and makes my job easier in the long run. 

Timeline
What sequence of teaching and learning experiences will equip students to develop and demonstrate the PTE standards and the Academic standards?  
Prerequisites: health (basic understanding of how ‘dirty’ humans are).  Biology is good but not required.  It is mostly the biology standards that are exercised. file_8.emf
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I see this PTE thing as an ongoing chain of events that can take a lifetime – I only get to have the students for 4 years... There is no mid-point where you say ‘today you are half a nurse/doctor/whatever;’ but the tasks of hand-washing, sterilization, culturing bacteria, identifying and incubating, and so forth are identical. The basic SCANS skills are intertwined, as the project can’t be completed without them. (Basic Skills: Reading, writing, arithmetic and mathematics, speaking clearly and persuasively, listening to understand. Thinking Skills: Ability to learn, to reason, to think creatively, to make decisions, to solve problems, devise and implement action plans. Personal Qualities: Assume responsibility, show perseverance, maintain self-esteem, display self-management, sociability, demonstrate integrity, and choose ethical courses of action)  Resources: Ability to identify, organize, plan, and allocate resources. The workplace competencies are used throughout. (Interpersonal Skills: Ability to work well with others, contribute to team efforts, teach others, serve customers, exercise leadership, negotiate and work well with people from diverse backgrounds. Information: Acquire and evaluate information, organize and maintain data, interpret and communicate ideas, and develop computer literacy. Systems: Understand and operate effectively within social, organizational and technical systems, monitor and correct performance, suggest improvements. Technology: Ability to select equipment and tools from a variety of technologies and apply appropriate technology to a given task, troubleshoot.) 













(Adapted from the Boston Public Schools Signature Projects.)

