
Teachers guide for Don’t Blow It:

Fellow Teachers, 

I am honored to share with you the knowledge and insight I gained from my research experience.   I hope you find the labs interesting, and easy to adapt to your grade level. 
Why am I teaching this to my students?

I want my student to know and love their bodies and how to care for them.  I want my students to understand the interconnectedness of the body systems.  I want them to practice skills that enable teenagers to remain healthy and avoid risky behavior.   Mastering the standards will follow from this theme. 

“Don’t Blow It” is part of a larger body systems unit.  It requires students to apply knowledge and skills from previous lessons and labs.  To get the most out of this lab students should know some of the other body systems, chemical formulas and equations such as respiration, cell structures and functions, and how to write a process analysis essay.

California Content Standards:

   -Grade 7: 1, 1d.  5, 5a-c.  7, 7a-e.

  - Grade 8: 3a, f. 5a

  - High School Grades 9-12: 9, 9a.

  - High School Math:  Geometry #8: Students identify and use the correct  

     formulas to find the volume of geometric shapes.

Common Core Standards:

   -Secondary: #4 “Model with mathematics”.  Students apply the 

     mathematics they know to solve problems arising in everyday life, 

     society. 

California Health Standards:

   - K-12. #1,4, and 5.   Students know the most prevalent respiratory 

     diseases, causes, and behaviors effecting risk.  Students model 

     interpersonal and intrapersonal skills to avoid or change high risk  

     behavior.

Relevant STAR Release Questions:

   -  Juniro High STAR physical science release questions:    

      http://www.cde.ca.gov/ta/tg/sr/documents/cstrtqscigr8.pdf
   -  High school STAR Life Science release questions: 

      http://www.cde.ca.gov/ta/tg/sr/documents/cstrtqscience10.pdf
    - High school STAR Life Science release questions:

      http://www.cde.ca.gov/ta/tg/sr/documents/cstrtqbiology.pdf
Possible Student Outcomes / Learning Objectives from above standards:

 - Objective 1: Students will know / memorize body systems structures 

     and functions.

   - Objective 2: Students will be able to distinguish between the main body 

      systems.

   - Objective 3:  Students explain how the body systems work in concert to  

      supply mitochondria in the cells with oxygen and remove waste.

   - Objective 4: Students work together to solve problems and select 

     appropriate tools and procedure for an experiment.  They write a   

     process analysis essay explaining your work.

    - Objective 5: Students balance the respiration equation and explain the 

      conservation of mass in a chemical reaction / equation.  

    -Objective 6:    Students know the most prevalent respiratory diseases,   

     causes, and behaviors effecting risk.  Students model interpersonal and 

     intrapersonal skills to avoid or change high risk behavior.

    - Objective 7: Students identify and use the correct formulas to find the 

       volume of geometric shapes.

    - Objective 8: “Model with mathematics”.  Students apply the 

      mathematics to solve problems arising in everyday life.
Prerequisite lessons or knowledge:

Chemical symbols, formulas, equations, and balancing.   Cell structure and function.  The body systems and homeostasis.

Safety concerns:

Have student sit while inflating balloons or displacing water with air.  Have other student “spot” each other.  Warn student to stop if they feel lightheaded.  Do not do the lab if sick or have communicable disease.

Prerequisite Lab Skills:

Use SULTAN power point during lab. 

Prerequisite Math Skills:

Using pi and diameter.  Finding the mean.
Materials:  

Five balloons, meter stick, two gallon water jug, five gallon storage bin, string, plastic tubing (one-meter long and at least two-centimeters in diameter), string, catch basin, one liter or larger graduated cylinder or large metric measuring cup, funnel.
Differentiated Instruction / Enrichment: 

Individualized instruction is based on assessment (conventional, oral, and alternative).  Rate and depth of instruction varies by group and individual. 

Heterogeneous grouping helps keep student outcomes high during group work. But each student is questioned individually during lab and required to have individual written responses. 

High achieving and motivated students may have time to conduct other lung test.

Accommodations and modifications:

Special Education department reprints my lessons in large type with fewer questions on each page and fewer response choices for each multiple-choice question.  We worked together to add more illustrations and “hands on” activities to lessons and labs.

Connections to nanotechnology:

Nano carbon tubes have been shown to have a similar affect on lung tissue as friable asbestos.  See attached information and pictures below.

Connections to previous  RET’s 

I use knowledge and experience gained in Dr. Mazer’s research lab to enrich my lessons and labs.  For example I learned patients and the value of trial and error.  Also, because my curriculum is more rigorous it is more differentiated with opportunities for high skill or motivated students to go farther and deeper into the curriculum. 

Links:

See my SULTAN graph rubric and NANO SCALE PowerPoints on the RET website. 

Tips & Suggestions:

Be patient during day one and two while the student are using trial and error to construct their spirometer apparatus.  Go over the participation and effort rubric prior to the lab. Give prompts and praise but try not to give it away.  It took Ben Franklin hundreds of failed attempts to create a light bulb.  It is a two-day investment that will pay huge dividends in creative thinking and student collaboration throughout the year.  Not unlike walking or tying your shoe, these are skills that must be taught.
