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Middle Schoolers Out to Save the World (M-SOS-W) 
 

Project Overview  
 
M-SOS-W seeks to focus pre-teen enthusiasm for activity in the direction of solving real world 
problems, while also promoting knowledge of and interest in science, technology, engineering and 
mathematics (STEM).  The project focuses on children using energy monitoring equipment in 
diverse home and community settings.  Student-gathered data will be used to build accurate, 
scientifically important models of energy consumption in communities – under the guidance of 
teachers.  Online and in-classroom communications, as well as cyber-infrastructure tools such as 
telecommunications, data warehousing systems, visualization applications, and web site 
distributions, will be used to help sixth grade students understand the relationship between energy, 
economics and climate change.  Long-term interest in STEM-related careers will be established in 
the process.  

A pilot program in the Galapagos Islands, facilitated by SolarQuest since 2003 has demonstrated a 
national impact on Ecuador stemming from the work of secondary school students in building 
data-driven models, communicating about relevant local energy alternatives and understanding 
the linkage between energy consumption and biodiversity protection.  Their work is leading to the 
establishment of a new kind of realization about pre-college STEM learning - that it can succeed 
when delivered as productivity-centered service-learning (also known as extended project 
centered service-learning, community based project service learning).  This proposal envisions 
building upon that experience, and the success of The Global Challenge Award, a current NSF-
funded ITEST project producing methods and tools for global STEM learning, to create a dynamic 
new curriculum approach for middle schoolers.   

The project title M-SOS-W reflects the bold vision that young people can actively participate as 
legitimate and productive members of a scientific community and can take actions to help “save 
the world” while on their way to STEM majors and careers.  The title also revolves around ‘SOS’, 
emphasizing the critical importance of getting thousands of young people engaged in STEM 
learning.  The world is indeed sending an ‘SOS’ to middle schoolers and their teachers in the form 
of news about global warming, the need to find alternative ways to save energy and the 
importance of creating new forms of global community and economy that build cultural and 
scientific understandings while solving important problems of our time.   

Project Goals and Objectives  

Three goals encompassing 13 objectives have been identified for this project.  
   
Goal 1. To interest and to prepare middle school students to participate in the science, 
technology, engineering, and mathematics (STEM) workforce of the future.  
  

Objective 1.1 – Equip students with monitoring kits and training to enable them to 
conduct a consumer appliance power consumption audit of their own homes.  
Expected Outcome: Energy profiles of electrical power use for consumer 
appliances will be produced for an appropriate number of homes, a classroom or 
school at each site and will be aggregated in a database for teacher and student 
use, and to share with a growing network of schools around the country and 
world.   

Objective 1.2 – To have students use information technology applications tools 
(spreadsheets, database packages, visualization tools, and simulators) to 
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aggregate and clean individual data for future analysis, then participate in IT-
intensive analyses of the data, under the guidance of the teacher.  Expected 
Outcome: Time series data and a deeper understanding of the many forms of 
representations of the relationships among the variables in complex data sets.  
Results and visualizations will be made available for teacher and student use in the 
national and international network of M-SOS-W schools.  Data will also be 
available to the professional research community, including national energy 
research laboratories network. 

Objective 1.3 – To conduct class exercises to analyze the aggregate student data, 
with an emphasis on “what if” projections of the financial and environmental 
implications of: a) doing nothing, or b) implementing specific, promising solutions 
on a wider scale.  Expected Outcome: Classes with greater interest in and deeper 
understanding of studying STEM-related activities and how such STEM-related 
activities impact society, economy and the environment; and hence greater 
interest in STEM careers.  

Objective 1.4 – To examine the change in student attitudes towards science 
across the 6th grade school year, with tracking of selected groups to the end of 
the 7th grade year (pre-intervention assessment, post intervention assessment, and 
follow up assessment one year later).  Expected outcome: Students will develop 
more positive attitudes towards science as a discipline and inquiry-based science 
as a method for learning science concepts and procedures as well as influencing 
their academic and career choices, behavior of their friends and the decisions of 
adults in the larger world.  

Goal 2. To foster knowledge, skills, and dispositions in middle school students, their families, and 
their teachers that enable both awareness and on-going monitoring of home and community 
energy consumption – for the purpose of producing model-based projections and data-driven 
decision support regarding home and community energy expenses and environmental impact.  

Objective 2.1 – Train teachers in year 1 in the following skill sets: using information 
technology tools to foster teamwork collaboration over distance, assessing student 
outcomes, utilizing verification by national experts within their classroom 
curriculum, participating in global collaborations, using serious games and 
simulations to facilitate STEM learning.  Expected outcome: A new middle school 
curriculum unit on energy monitoring as a decision support service for climate 
change mitigation set in the context of a global scientific inquiry.  

Objective 2.2 – Bring students and teachers together with project staff early during 
school year to discuss purpose of program, introduce use of equipment and 
develop scenarios for energy monitoring.  Expected outcome: Increased 
knowledge and skills of teachers and students in planning, implementation 
techniques as well as optimization modeling in the context of the diversity of 
energy supply and demand scenarios.  

Objective 2.3 – Have students monitor power grid energy consumption of 
individual appliances in their homes and local communities and identify major 
sources of power consumption by end-use.  Expected outcome: Increased 
knowledge of individual and community power consumption as individual skills in 
data collection, aggregation, and presentation are developed.   
Objective 2.4 – Implement school-to-home communication linkage with parents to 
promote communication, dialog, and ongoing involvement during the school 
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year.  Expected outcome: Parent attitudes toward energy conservation and 
knowledge of strategies for conservation and climate change mitigation will 
improve.  

Objective 2.5 – Have students and teachers together develop power 
consumption optimization models that would enable targeting specific changes in 
existing consumption practices and projecting the effect of implementing 
behavioral changes on environmental concerns such as CO2 level in the 
atmosphere.  Expected outcome.  Student and teacher attitudes and behavior 
toward energy conservation and knowledge of strategies for conservation and 
climate change mitigation will improve.  

Objective 2.6 – Examine the change in student dispositions towards seeking a 
career in STEM related disciplines, including information technology. Expected 
outcome: The proportion of students involved in the program who will consider a 
STEM related career will be greater than those who do not participate in the 
program.  

Goal 3. To produce model scenarios and activities that can be disseminated to educators 
nationwide, enabling classrooms beyond the immediate SOS project to prepare STEM workforce 
participants for the future.  

Objective 3.1 – Develop a web-accessible collection of lesson materials to be 
made available to the broader educational community.  Expected Outcome: A 
well-defined curricular model for the particulars of energy consumption modeling 
in which middle schoolers can make a significant contribution through local use of 
sensors and participation in a data-sharing network.  

Objective 3.2 – Develop a repository of energy-consumption data profiles for at 
least 4 sites, retrievable by educators in the broader community, and configured 
in a web-2.0 environment, so that educators outside the M-SOS-W community can 
contribute comparative data sets to the repository.  Expected Outcome: 
Exemplary data profiles of energy consumption modeling for multiple sites in the 
USA which could be used by middle school educators at any location for 
comparative studies with their classes.  

Objective 3.3 – Have students report on their findings in scholarly forums and 
workshops, such as the Texas Computer Education Assoc. Annual Conference, 
National Science Teacher Association Conferences and/ or Web-casts conducted 
by the project staff. Expected Outcome: Increase in student confidence and 
competence in scientific inquiry skills; increased interest in STEM Careers; and 
increase in professional development opportunities and outreach for science 
teachers.  

  
Principles of the Project Design   

The theoretical foundations of the work, which we are calling “productivity-centered service-
learning” – a student empowerment model that values the contributions of students to solve 
problems in an extended project-based, problem-solving learning environment – draws from 
several sources: constructivist learning theory (Lave and Wenger, 1991; Means 2003; Bentley, Ebert 
and Ebert, 2007), theories that bear on the intersection of technology and real-world scientific 
inquiry in K-8 classrooms (Crane, Nicholson, Chen and Bitgood, 1994; Glock, Meyer and Wertz, 
1999; Bevan and Semper, 2006; Douglas, 2006; Bentley, Ebert et al., 2007) and game and 
simulation-based learning theory (Pfeiffer and Ballew, 1988; Klein, 1995; Prensky, 2001; Aldrich, 2005; 
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Gibson, Aldrich and Prensky, 2006; Gibson, Grasso and Bongard, 2006; Shaffer, 2005).  From the 
constructivist (and constructionist) point of view, each student plays an active role in creating their 
knowledge of STEM content, a process that is aided by working with information technologies and 
materials, configuring, re-configuring and learning to control and express with them.   

We propose to use an energy-monitoring device as the interface between students and their 
understanding of their real lives and the abstract world of “energy.”  Technology-based scientific 
inquiry in the middle school classroom has both teacher-initiated and student-dependent factors. 
Teachers first need to be comfortable with the technology, have access to experts when needed, 
and see clear connections to their curriculum.  Students need to feel engaged and empowered 
and see that both the content and their efforts are relevant to their lives; these conditions are 
essential to motivating students to inquire about and express new knowledge.  Teachers then play 
a continuing role in supporting the development of competence and confidence of the students, 
and supporting students’ outreach to and participation with family and community in the 
extended learning environment. Real-world interactions with materials like a monitoring tool that 
interfaces with a computer, and with game and simulation–based applications that foster 
experimentation, control and creativity can help in the process of continuous support and 
development of competence.  The students (and teacher) in return will feel genuinely satisfied 
about the results of their efforts making a concrete and specific contribution, especially when a 
real outside audience is involved, as the stakes for higher performance go up for both the students 
and teacher.  

Added to this core set of principles, the cyber-infrastructure (e.g. Internet, large datasets, remote 
sensing networks, social networking and visualization tools) expands the outside audience to global 
proportions and makes possible a significant leveraging of the student’s experience to impact 
others.  Through global student-to-student communications, new levels of cultural as well as 
scientific understanding are possible, as has already been demonstrated by both the SolarQuest 
and Global Challenge projects on which this proposal’s design rests.  

Outside the scope of the proposed project is the ability to prove that project activities will result in 
students entering the STEM workforce of the future in greater numbers than would have been the 
case without M-SOS-W.  It is not possible to track sixth graders into the career phase of their lives, 
within the span of a three-year project.  However, researchers such as Gallagher (1994) have 
shown that student involvement in inquiry-based science instruction at the middle school level is a 
strong indicator of students’ later placement in high-level science courses, while other researchers 
such as Yoon and Pak (2001) have shown that participation in science-related activities at the sixth 
grade level is a strong predictor of choosing a science-related career (standardized regression 
coefficient = .33, p < .001).  One can infer from these findings that middle school involvement in the 
inquiry-based science activities of M-SOS-W will lead to a greater likelihood of students selecting a 
STEM-based future career.  Confirmation of increased STEM-based knowledge and more positive 
dispositions at the beginning of this career decision process, as a result of M-SOS-W, will help verify 
that students have been started on the right path.  
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