Jamie Jenins
Humans in Space
Design Challenge
NASA Human Research Program
General Overview
High School Physical Science Credit
Indicators;
Physics: 5.1.1 The student will use analytical techniques appropriate to the study of physics. 5.1.3 The student will analyze and explain how Newton’s Laws describe changes in an object’s motion.
Biology: 3.2 The student will demonstrate an understanding that all organisms are composed of cells which can function independently or as part of multicellular organisms. 3.5.3 The student will investigate how natural and man-made changes in environmental conditions will affect individual organisms and the dynamics of populations.
ESS: 2.2.1 The student will explain the role of forces in the formation and operation of the universe?
Tech: Explain that technological innovation often results when ideas, knowledge, or skills are shared within a technology, among technologies, or across fields.  Explain the strong relationship between technology and the study of science including the common interest in natural scientific laws, systems, design, and modeling.  Analyze the relationship between technological processes and natural processes.  Explain that the design process includes defining a problem, brainstorming, researching and generating ideas, identifying criteria and specifying constraints, exploring possibilities, selecting an approach, developing a design proposal, making a model or prototype, testing and evaluating a design, using specifications, refining a design, creating or making it, and communicating processes and results.
Engineering Design Challenge
You are part of a team of engineers working for the NASA Human Research Program (HRP), whose task is to research and develop technologies that allow humans to travel safely and productively in the environment of space.
Planned future missions, including a return to the lunar surface and human exploration of Mars, will dramatically increase the scope of the challenges and demands that face NASA's astronauts. The HRP is working to improve astronaut's ability to collect data, solve problems, respond to emergencies, and remain healthy during and after extended space travel.
Your team has been assigned to design a new piece of exercise equipment targeted to provide resistance training to the astronauts for the longer duration of space travel
General Outcomes;
SWBAT:
1. Explain how Newton’s laws are applied to exercise equipment.
2. Use vector representations to identify forces applied by bodies to a piece of exercise equipment.
3. Explain the effects of exercise on organisms and cellular respiration.
4. Identify how environmental conditions for space travel impact designing of equipment for astronaut use.
5. Design a piece of exercise equipment (technology) to reduce harmful effects of space travel.
Problem Solving Strategies;
Students will need to conduct research on antigravity conditions, exercise programs/equipment (could take date in PE classes) and material applications
Students can use the design process to propose a solution.
Students could also look at an R&D model.
Critical thinking
Application
Compare and discriminate between ideas
Relate knowledge from several areas
Solve problems using required skills of knowledge
Translate knowledge into a new context

Resources to Support Design
Exercise Helps Keep Astronauts Healthy in Space http://www.nasa.gov/multimedia/videogallery/index.html?media_id=14389249
Description of various exercise equipment used in space http://www.nasa.gov/audience/foreducators/diypodcast/fitness-index-diy.html
RED system and SpiraFlex® technology, http://www.nasa.gov/missions/science/f_workout.html
Details about staying fit in space http://www.nasa.gov/audience/formedia/presskits/fit_for_space.html
Implementation Journal
	Day
	Instructional Activity
	Date

	1
	Engineering Design Challenge (building a lever-engage activity)
	29-Aug

	2
	Safety
	30-Aug

	3
	Introduce NASA Human Research Program (HRP) and the Engineering Design Challenge.
	31

	4
	Engineering Design Process vs. Scientific Method
	1-Sep

	5
	Describing Motion
	2

	6
	Describing Motion
	6

	7
	Describing Motion
	7

	8
	Describing Motion
	8

	9
	Describing Motion  (investigate applications to exercise equipment)
	9

	10
	Flex Day
	12

	11
	Newton's First Law 
	13

	12
	Newton's First Law
	14

	13
	Newton's First Law (investigate applications to exercise equipment)
	15

	14
	Newton's Second Law
	16

	15
	Newton's Second Law
	19

	16
	Newton's Second Law
	20

	17
	Newton's Second Law (investigate applications to exercise equipment)
	21

	18
	Newton's Third Law
	22

	19
	Newton's Third Law
	23

	20
	Newton's Third Law
	26

	21
	Newton's Third Law (investigate applications to exercise equipment)
	27

	22
	HRP-start brainstorming ideas of equipment
	28-Sep

	23
	Energy and Work
	30-Sep

	24
	Energy and Work
	10/3/2011

	25
	Simple Machines
	10/4/2011

	26
	Simple Machines
	5

	27
	Simple Machines (make connections to how exercise equipment works)
	6

	28
	Skeletal System (exploring effects during space travel)
	7

	29
	Skeletal System (investigate applications to exercise equipment)
	10

	30
	Muscular System (exploring effects during space travel)
	11

	31
	Muscular System (investigate applications to exercise equipment)
	12

	32
	Respiratory/Circulatory System (exploring effects during space travel)
	13

	33
	Respiratory/Circulatory System (exploring effects during space travel)
	14

	34
	Respiratory/Circulatory System (investigate applications to exercise equipment)
	17

	35
	Designing Exercise Equipment
	18

	36
	Designing Exercise Equipment
	19

	37
	Designing Exercise Equipment
	20

	38
	Designing Exercise Equipment
	21

	39
	Share and Reflect
	24

	40
	Equipment Re-design proposal based on feedback
	25

	41
	Unit Review
	26

	42
	Unit Assessment
	27

	43
	Equipment Re-design proposal based on feedback
	28



Reflective Essay
The design and implementation of a project/problem based curriculum provided the reason for learning.  It includes minds-on inquiry and hands on explorations, productive discourse, purposeful reading and meaningful writing.  All the learning is student-centered with the teachers acting as facilitators.  It is a fresh new way to teach science and make it meaningful to students with interdisciplinary STEM connections.  Students can apply the structure of this physical science unit in many careers and facets of their lives.  The unit developed engages students in investigating space travel and the impact longer missions have on the body.  Students are tasked with designing a piece of exercise equipment to sustain vital body systems.  Students need to learn about forces and motion to brainstorm how the equipment will work and what parts of the human body it will impact.   To effectively design their equipment they will use what they learned in the unit and explain their choices.  They will share their equipment to the class and classmates will recommend upgrades.  Students will consider this when submitting a re-design proposal.  Not all of my students are going to pursue a specialized career in science, however most careers will have them working with teams to solve problems or use background knowledge to design something new.  This structure of learning will provide them with basic skills to be successful beyond the educational environment.



Document your progress through the challenge with photographs, a scientific journal, or by another means. Finally, write a short (2-3 pages) reflective essay about how the experience influenced your understanding of the challenges of human space flight, as well as the engineering design process, and why this is important for NASA scientists and/or your students.

