
Maine’s Energy Future, Maine’s Education Future (MEF)2 

Goals 
1. To build a partnership of K-12 school systems, higher 
education institutions, and a K-12 STEM professional 
organization that will address the needs of Maine’s middle 
school and 9th grade teachers for a coherent, rigorous 
approach to energy literacy  that is connected within and 
across grade levels; 
 
2. To conduct a needs analysis examining the energy 
understanding and energy workforce knowledge of Maine’s 
middle school and ninth grade students; and 
 
3. To design a program of study and professional 
development that will create teacher leaders who have a 
deeper, cross-disciplinary understanding of energy, and who 
are able to connect energy literacy  in the curriculum and in 
the workforce. 

Partners 
Partnership for Improving Energy Literacy 
 

• University of Maine at Farmington (UMF) 
• University of Maine at Augusta (UMA) 
• Lake Region Schools 
• Messalonskee Schools 
• Augusta Schools 
• Maine Mathematics and Science Alliance 

 
Supporting partners: 

• Gulf of Maine Research Institute 
• Maine Department of Education 
• Maine Department of Labor 
• Other Collaborators or Contacts:  

Efficiency MaineTrust 
Maine Energy Education Program 
KIDS Consortium 
Department of Environmental Protection 

Summer Design Institute  
GOALS 
• Middle school teachers should understand interplay 

between Maine’s energy resources, economy, and 
educational pipeline 

• Institute’s workshops will highlight actual engineering, 
scientific, and design challenges engaged in by Maine’s 
energy workers and decision-makers 

• Each workshop will focus on a scientifically rich slice  of 
an energy topic, and will model inquiry practices and 
investigations that teachers will later undertake with their 
students 

• Workshops will make explicit connections between 
energy science and energy applications, and collectively 
introduce teachers to dozens of emerging energy 
careers 

• Workshops will make use of Maine’s notable educational 
resources, including availability of laptops for every 
middle school student, State’s commitment to service 
learning, and increasing emphasis on design challenges  
and engineering competitions 

Professional Development 
(MEF)2 will lead to challenging courses and curricula:  
1)  Courses for middle school and 9th grade general science students that more fully integrate 

energy concepts and build students’ conceptual understanding from one grade level to the 
next;  

2)  College level science courses for teachers and prospective teachers that emphasize 
rigorous life and physical sciences, and the integration of energy concepts within and 
between these courses. 

 
PD Activities: 
1)  Launching of "Power Meter Project" for Middle Schools by Augusta Public Schools and 
MMSA 
 
Power Meter Project w/ funding from Maine's Department of Education, leveraged NSF Start 
funds to design and implement teacher workshops for  "citizen science" on energy 
 
Purpose: help students learn to  

• measure electrical energy power in real time  
• plan energy conservation project for their home, their teacher's home, or their school 
• analyze baseline measurements 
• implement "intervention" 
• collect, analyze and share pre- to post-intervention data 

 
Teachers and students use Google PowerMeter tool along w/ smart meters (installed by power 
companies) as real-time probe to investigate electrical consumption during 24-hour period and 
determine: 

• What causes the steepest peaks & longest peaks in usage?  
• What is a phantom load, and how can phantom loads be decreased?  
• Impact, in terms of daily KW-hr consumption, of making various behavior changes 

 
Project enables us to evaluate impact of targeted teacher workshop on subsequent classroom 
practice and student outcomes, such as 

• ability to make sense of graphical representations 
• ability to use these representations to understand and conserve electrical energy 

 
Power Meter Project will reach 25 Maine middle school teachers and at least 500 students and 
capitalizes on: 

• strengths of several MEF2 partners (Augusta's technology director, curriculum director, 
and middle school science teacher)  

• partnership w/ Maine's utility companies that are installing electrical "smart meters" that 
enable consumers to monitor electrical use in real time 

• Maine's laptop initiative that enables middle school students to monitor electrical data 
from their homes or schools in real time 

 
 
 
 
 
 
 
 
 
 
 
 
2)  Development of Graduate Course for Teachers 
RATIONALE 

• Most practicing teachers are locked out of graduate work in science 
• There are few courses UM system-wide in science education: One course is offered in 

science methods 
 
EDU 523: Student Investigations Using Real-Time Electricity Monitoring (summer 2011) 

Team taught by Physics Professor and Middle School Educator 
 
Culminating Project Guidelines 

1.  Implementation Plan (due by September 15): Develop an initial implementation plan that 
will describe how you will carry out a sequence of activities related to the content learned 
from this course.  You will post your initial plan on the Moodle discussion board and 
colleagues will make comments on your plan and help you reflect upon your plan. 

 
2. Culminating Project: Curriculum Binder and Presentation (due December 3): Each 

participant will prepare a curriculum binder, creatively organized, that shows the scope and 
sequence of activities and how course outcomes were incorporated into theses teachings. 

Outcomes 
General 
University partners are leaders in Chancellor’s STEM 
Initiative - assures that efforts will be linked with system-
wide efforts to strengthen STEM programs  
 
Support from Commissioner of Education means teacher 
professional development and accreditation initiatives within 
the Department will be coordinated with project’s efforts 
 
Workshops Developed 
1) Energy Literacy and Service Learning 
2) Energy Transformations through Design Challenges 
3) Energy Monitoring and Citizen Science  
4) Energy Literacy and Career Connections 
 
New Graduate Course 
Mean grade on pretest was 60%, on posttest was 75% 
 
Test showed gains after 24 hours of classroom time, but 
was also taken again at end of course in December 
 
One question shows notable improvement in articulation of 
ideas about energy and electricity: from vague connections 
between the two to more specific and physical description, 
indicating clearer understanding. 
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Needs Assessment 
Spring 2010, surveyed 500+ grade 6-9 science 
teachers to determine: 

• extent of academic preparation in energy 
literacy  

• energy-related courses they teach 
• extent to which they have received energy-

related professional development  
• their desire for further professional 

development in energy 

Future Plans 
1) Expand partnership to include University of Southern 

Maine, which  trains many K-12 teachers and has 
strong programs in science and engineering. 

1) Continue work with new graduate course for teachers; 
evaluate, improve and expand offering within 
University system. 

2) Build on relationships with supporting partners to work 
on next level of developing coordinated programs of 
energy education in Maine. 

Results (based on 60% response rate;  N = 306) 
 
• Most middle school science teachers in Maine have limited 

background in science;  only 23% have taken more than two 
introductory college science courses.   

• Few middle school science teachers have majored in science 
(16.2%) 

• < 10% of middle school science teachers are certified specifically 
to teach middle school science    

• 17% certified to teach 7-12th grade science 
• Of all respondents, only 7 held a certification in physical science 
• In this same needs assessment, Maine’s teachers indicated they 

would like more opportunities to strengthen their understanding in 
science 

• Teachers with strong science backgrounds would have interest 
and a need to participate in courses such as this that focus on 
current issues in the field 

• Teachers report that they lack the background knowledge 
necessary and feel underprepared to carry out real-world inquiry-
based science investigations with their students – especially 
those in the physical sciences. 
 

Sample Survey Questions 

Partnership Accomplishment 
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