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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
“Blow it up or blow it flat”: hyper- and hypotonic solutions
Project Developed by
Dene Miller R.N., Jim Hockenberry
E-mail Address
Dene.miller@goodingschools.org
School
ARTEC at Gooding High 
Pathway / Small Learning Community
Health Occupations
Course Title
Health Occupations; C.N.A.; EMT
Grade Level
11, 12
Time Frame
2 hr
Students Included in Project
[ x ] 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
Assuming sterility, why does it matter what solutions we clean wounds with, or wash eyes with, or what we use for IV fluid replacement?

Overview
Using different concentrations of salt solutions, students will visually assess the effects on live body cells (red blood cells).
Successful project completers will be able to extrapolate what the effects would be on the cornea if tap water was used to wash out an eye, or if ½ water and ½ peroxide was used to cleanse an open wound. OSHA 10hr card holders will readily offer an alternative to the ‘eye wash station’; student athletes will suggest additions to the field first aid kits. 
EMT’s and C.N.A’s are frequently tasked to provide patient education as well as cleansing to eyes, wounds, etc. The choice of irrigating fluids can make a big difference to the patient in terms of comfort and wound healing time.

  
Vocabulary/Key Terms
List vocabulary words and key terms essential to student understanding.
      

Hypertonic
Hypotonic
Normal Saline (N.S.)
Ringers lactate
Sterile water for irrigation
Lysis
Crenate
Expiration date
Clean vs. 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?  What field-based work will students perform?  How does student learning and service support active career exploration?
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)?
Adult Connections Who from the community, workplace, postsecondary and/or industry partnership works with students on the project?

Classroom Activities 
Community Activities
Career Activities

Prerequisite: CPR & AED for community and workplace. Basic 1st aid card. Seniors with OSHA 10hr cards may do additional activities.
Preparation of CBC (smear) slides
Preparation of wet mount (Pipette)

Compose list of  non-commercial first aid kit owners; eg Businesses, teachers, etc. 
Consider (examine) contents of first aid kits in car, home, school for completeness, expiration dates, etc.
Resupply kits (or provide lists) for scouts, church, schools, etc.
Check OSHA requirements for 1st aid kit contents based on job site/business type and adjust recommendations accordingly.
 Provide rationale for choices of supplies; provide findings from ‘experiments’ to kit holders as rationale for selection of cleansing solutions.



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.)
Health: 9-12.H.1.1.5 Identify and evaluate the prevention, causes, symptoms, treatment, and consequences of diseases and disorders. (841.01.e); Science: 1.5: Understand the concepts of form and function; Biology 3.3: Understand the cell is the basis of form and function for all living things.
9-12.H.3.1.3. Relate how effective interpersonal communication skills can be used to build, maintain, and enhance interactions between family, peers, workplace, and society. (843.01.c); Science 1.7: Understand that interpersonal relationships are important in scientific endeavors.
New (DRAFT) health standards: 9-12 1.1.3 analyze how environment and personal health are interrelated.; 2.1.4 analyze how the media and technology influence health beliefs and behaviors.; 2.1.5 analyze how the perception of norms influences healthy and unhealthy behaviors.; 3.1.1 evaluate the validity of health information, products, and services.; 3.1.3 access valid and reliable health information, products, and services.; 4.1.1 use skills for communicating effectively with family, peers, and others to enhance health.; 4.1.4 demonstrate how to ask for and offer assistance to enhance the health of self and others.; 5.1.2 determine the value of applying  a thoughtful decision making process in health-related situation.; 5.1.6 defend the healthy choice when making decisions.; 8.1.2 demonstrate how to influence and support others to make positive health choices.


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
[ x ] Understand all aspects of an industry (formative as part of this project)
[ x ] Take responsibility for career and life choices (formative in this project)
Student Goal(s) Include student personalized goal(s)
Effectively communicate rationale for choices (of 1st aid supplies and their use) based on findings of activities with hyper- and hypotonic solutions.
	Conduct exploration and organize findings in a manner that permits information retrieval and use.
Given a first aid kit (and OSHA regs if applicable) and probable usage, identify ‘shortfalls’ and remediation of same; compare and contrast ‘regulation’ first aid kit with home kit.
Use lab equipment and computers IAW accepted professional practice.





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?
Findings: are the reaction depictions accurate? Is the information retrievable (organized in an orderly fashion?) If OSHA regs are applicable, are they cited? 
	Decisions: Are the resulting decisions applied in a logical fashion – examples: can you use over the counter medication (Bactine, Neosporin) in an industrial setting. What injuries might you see at home vs. at work – use local business examples for types of injuries you might see. Can the student use/answer what if questions on  home examples: why don’t you use distilled water on contact lenses?
Applications: Did the student follow-up by either making a list of the ‘perfect’ 1st aid kit, or bringing a kit in and describing the expected use pattern, providing rationale for inclusion or exclusion of items? 



Recommended Resources / Sample Products
Software or Materials Needed
(Examples)
Microscopes with slides and cover slips.
Gloves, goggles, micropipettes. 
1 or 2 Lavender- top tubes of blood.
Normal saline, Ringers (expired IV solution); sterile water for irrigation, contact lens solution, student choices of OTC wound solutions (bactine, soap and water, iodine, hydrogen peroxide, etc).

Teacher-Developed Materials
(Examples of materials that can be shared with other classes. Please attach samples.)
none
Student-Developed Materials
(Examples of products that can be shared with other classes. Please attach samples.)

See results page
Websites Used
(Examples)
none
Final Words
(In a sentence or two, highlight your project’s overall value.)
Provides visual, real-time demonstration of physiologic properties using human cells; In a typical high school setting, this is often not available.
Teacher Tips 
(Use the first person to share a useful idea that helps with implementation and ensures success. Make it chatty, informal.)
Using this lab has provided opportunities to ask “what if” questions, allowing the students to answer questions that require thought rather than recognition. It also allows examination and revision of previously acquired knowledge in a new way – extrapolation. 

Timeline
What sequence of teaching and learning experiences will equip students to develop and demonstrate the PTE standards and the Academic standards?  
The sequence of courses in health occupations (as all of Idaho’s PTE programs) are designed to be formative, building in a step-wise fashion, culminating in a worker with entry level competencies that enable them to work in the field. The sequence assumed in this project includes the prerequisites of basic health and biology (sophomore level course work) and builds from there:
Communication skills: (including SPCH 6.1.1) describing research findings, discussing/listening/evaluating skills to organize and analyze information.  Basic computational  math: 0.9% saline solution contains how much salt in how much water? Fluid measures are different than weight measures how? Problem solving: in this poroject the students will be able to recognize a problem where they may not have known one existed – the use of commercially prepared irrigating solutions for washing eyes is my favorite. They will be able to make their own isotonic solution if they wish. Using technology: more than data entry and microscope use, this includes the nature of science B.1.1.1 cellular properties, and application of the OSHA blood-borne pathogen standard in a live exercise.  Interacting with others: examples provided by other students start with “what did YOU find” are hard to argue with – if they found a “first aid kit” containing only band aids in an environment where you might expect to see foreign body eye injuries, reporting that finding is a no-fault no-fail opportunity to exercise and demonstrate their knowledge of what could/should be and why it should be that way.  Understand all aspects of the industry: this is formative in this exercise but the student can readily see what OSHA requirements need some thought before blindly implementing them at the minimum required level.  Additional exploration for senior students at this point may include actual cost comparisons between disability determination awards and adequate training in first aid procedures, OSHA compliance, et cetera (eg - We don’t need trained EMT’s on staff, we have “Sam” who’s got a 1st aid card from the red cross – he wasn’t on duty when Joe lost his eye, which cost us x-hundred thousand in increased premiums plus the cash outlay...) 






Student Findings Page: I prefer to provide the basic headings, and let the students build a paper they can use in a format they like to look at. Instructions are to please include BEFORE and AFTER pictures for each solution you try out.  This is sort of what the findings might look like.
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(Adapted from the Boston Public Schools Signature Projects.)

