
Summer 2014 EPSCoR Energy Institute 

The Three R’s of Energy Evolution 

Syllabus for Sci Ed 5186 or Tech 5186 
 

Class: Multi-Purpose Room at BioVentures Center    Instructor:  Patricia Higby 

 Oakdale Research Park, Univ. of Iowa higby@uni.edu 

9 am to 4 pm daily                    273-6012 (o) or 266-4934 (c)

Course Information 
 

Content and Methodology:  This course is designed to provide K-12 educators both 
content knowledge about energy and the pedagogies to teach about energy in both the 
science and technology classrooms.  In addition to activities suitable for K-12 students there 
will be numerous tours and special guests to illustrate how our energy production and use 
choices impact our environment and economy now and in the future. 
 
The course may be described as hybrid or blended, since it will include face to face and 
online components.  During weeks one and three we will meet from 9 to 4, Monday through 
Friday.  During week two you will be at home doing assignments, watching videos, and 
completing the related quizzes.   
 
Course Organization: The three R’s of Waste Reduction appeared in materials for the 
first Earth Day in 1970.  Since then they have been embraced and used by elementary 
educators to teach even preschoolers the importance of controlling our consumption of 
goods and materials (matter).  I think we need a similar, fundamental structure for teaching 
about energy.  I suggest we use Reduce, Renew, and Rebuild.  Within this framework we 
can explore all the components of the production and use of energy necessary to evolve to 
the next level of clean, affordable, equably distributed energy.  I welcome your reaction to 
this organization.  Do you have suggestions for other R’s of energy? 
 
Learning Objectives and Outcomes:  What do you need to know about energy as a 
citizen?  What do you need to teach your students about energy?  These are the questions 
that determine the objectives and outcomes for this course.  The U.S. Department of Energy 
provides a list of seven Essential Principles in Energy Literacy:  Essential Principles 
and Fundamental Concepts for Energy Education.  There are corresponding 
outcomes for each Fundamental Concept.  As an adult, these are the principles and 
concepts you should have learned in school, and are the answers to our first question.  
Specific parts of these are applicable to different grade levels.  To answer the second 
question we will use the content and methods recommended in the Next Generation 
Science Standards and the International Technology Education Association’s 
Standards for Technological Literacy:  Content for the Study of Technology.  
You will need to determine which objectives and outcomes apply to the grades you will 
teach. 
 
We won’t be able to cover all the Essential Principles, Science, or Technological Literacy 
Standards in this course.  I’ve identified a few key objectives and outcomes, as listed in the 
table that follows. 
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Objective:  The 
student will understand 
that … 

Unit  Outcomes:  The student will be able to … 

#1 Energy is a physical 
quantity that follows 
precise natural laws 

Introduction 
to Energy 
 
 

1. Define energy and evaluate the statement that “energy is 
neither created nor destroyed”   

2. Identify different forms of energy and show how energy 
flows through systems  

3. Describe the relationship between energy and power  

#2 Physical processes 
on Earth are the result 
of energy flow through 
the Earth system. 

Introduction 
to Energy 
 
 

1. Model how Earth’s weather and climate change with the 
Earth’s temperature  

2. Identify the components of the carbon cycle and the short 
and long term storage of carbon  

3. Explain how greenhouse gases affect energy flow through 
the Earth system  

#3 The amount of 
energy used by human 
society depends on 
many factors.    

Reduce 1. Perform a simple energy audit and develop an action plan 
to improve energy efficiency in their home.  

2. Perform a simple energy audit and develop an action plan 
to improve energy efficiency in their school. 

3. Identify Vampire Power devices and explain how to kill 
them 

4. Describe the advantages and disadvantages of different 
types of light bulbs 

#4 Various sources of 
energy can be used to 
power human activities, 
and often this energy 
must be transferred 
from source to 
destination. 

Renew 
 
 

1. Define fossil and renewable energy sources  
2. Build a model wind turbine, solar system, and water heater 
3. Describe how political factors resulted in Iowa’s leadership 

in wind energy manufacturing and power production  
4. Discuss the major problems affecting increased use of 

renewable energy to meet the EPA Clean Power Rules 

#5 The amount of 
energy used by human 
society depends on 
many factors.    

Rebuild 
 
  

1. Discuss how buildings can be designed to use solar energy 
for heating. 

2. Discuss new options for producing energy via LENR 
3. Discuss the factors that prevent change, and how to 

overcome them.  

# 6 A combination of 
science, technology, and 
engineering pedagogies 
creates a powerful 
teaching strategy.    

All Units 1. Describe the steps in the 5 E Learning Cycle for designing 
lesson plans  

2. Describe the steps in the Engineering Design/Problem 
Solving Process 

3. Use components of both the Inquiry and Engineering 
Design/Problem Solving processes to develop a lesson 
plan. 
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Getting Started and Getting Help:  We will try to use an on-line course designed with Google’s 
Coursemaker software.  Please be patient with this process, since I am not well versed in using 
Python to construct web pages.  Electronic communication will take place via the 2014 Energy 
Institute Google Group.  Each of you were invited to this group via e mail. 

 
Course Requirements  
Interaction with Instructor:   Please contact me on my office (319-273-6012) or cell (319-266-
4934) phone.  Please leave a message if I do not answer.   Often a phone call is the quickest and 
simplest way to answer questions!  You may also send me an e mail at higby@uni.edu, but I don’t 
often read my messages on weekends.  
 
Texts:  You may purchase used, paperback copies on line from Amazon or other providers.   

• The Boy Who Harnessed the Wind by William Kamkwamba and Bryan Mealer 

• Switch: How To Change Things When Change is Hard by Skip and Dan Heath  

• Energy Literacy from US Dept. of Energy.  This is a 20 page booklet you can read on-line, 
but I suggest you print it out so you can highlight and add notes as you read it.   

• Optional reading material will be assigned from free, on-line sources including materials 
created by the National Energy Education Development (NEED.org) group.  

 
 Other Resources:  Additional materials will be used in this class, including tours, videos, and live 
presentations.  These are available on-line or will be distributed or checked out by the instructor.   
 
Electronics:  Many of the materials we use will be available online, thus you will need a computer 
and reliable internet connection.   I suggest you bring a laptop or tablet to class.   
 

Electronic Literacy:  Because this “hybrid” course uses online resources, you need to be able to: 

• Use the Internet 

• Use Google Groups, Docs and have access to the on-line course materials. 
 
Grading and Certification:  This is a summer workshop, and I’ve been told homework is not 
usually assigned.  However, you have the option of three graduate credits, so you will be expected to 
do at-home work during the second week.  I will only grade your school and home audits and lesson 
plans.  However you are still expected to complete all activities and assignments to receive you daily 
stipend.  In general all acceptable work receives an “A” grade.  I will also issue certificates of 
completion to those requesting them.  The certification credit will depend on your participation. 
 
 
Academic Integrity Policy:  The standard rules of student academic integrity apply in the face-
to-face and online course format.  See http://www.uni.edu/policies/301 for the UNI policy on 
student academic integrity.   
 
 
Affirmative Action/Disability Policy:  If you need special accommodations to complete 
requirements, please contact me early. Students will be allowed to complete requirements missed 
for a religious observance.  
 
"The Americans with Disabilities Act of 1990 (ADA) provides protection from illegal discrimination 
for qualified individuals with disabilities.  Students requesting instructional accommodations due to 
disabilities must arrange for such accommodation through the Office of Disability Services.  The 
ODS is located at: 213 Student Services Center, and the phone number is: 273-2676." 

 


