
GRADE EYE MODULE ENGINEERING CAREER FIELD 

6 Harnessing the Wind Mechanical Engineering 

6 Don’t Go With the Flow Environmental Engineering 

7 EYE on Mars Biological Engineering 

7 To Puppies & Beyond Genetic Engineering 

7 Catch Me if You Can Biomedical Engineering 

8 Let’s Get Moving Mechanical Engineering 

8 Electromagnetic Motor Mechanical Engineering 

8 Eco-Friendly Plastics Materials Engineering 

 Table 1. EYE Modules 
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Program Overview 

Engaging Youth through Engineering (EYE) is a partnership driven, workforce development initiative of the Mobile Area 

Education Foundation (MAEF) in Mobile, Alabama. The program is the brainchild of community and business leaders in 

partnership with the Mobile County Public School System (MCPSS). EYE, as a whole, provides engineering-based 

curriculum at the elementary, middle, and high school levels in MCPSS. In 4th and 5th grade, students participate in after-

school engineering clubs and summer camps using the Engineering is Elementary (EiE) curriculum. In 9th grade, students 

may sign up for an elective course that uses the Engineering the Future curriculum as part of their high school physical 

science requirements. Both sets of curriculum were developed from the Museum of Science, Boston.  At the middle 

grades level, EYE targets ALL students through a unique set of 8 STEM curriculum units, or Modules, developed with 

funding from the National Science Foundation (NSF). Each unit uses engineering design challenges as a way to engage 

students in learning and applying mathematics and science content. 

Goals & Objectives  

The long-term goal of the EYE initiative is to produce high school graduates who are not only innovative problem-solvers 

and technologically literate, but also eager and able to become the highly skilled workers needed for industries in 

Mobile, Alabama. The EYE Modules contribute to this overarching goal in a number of ways.  

The EYE Modules are designed to 1) engage ALL middle grades students, including students typically underrepresented 

in STEM, in both STEM subjects and careers  2) deepen students’ content knowledge in STEM subjects, and 3) develop 

the skills needed for STEM careers.  

A Unique Approach to Integrated STEM 

The EYE Modules are designed to provide teachers with a practical way to incorporate “T” and “E” while enhancing their 

existing “M” and “S” curriculum. The EYE Modules are a set of 8 comprehensive and extensive teacher instructional 

guides (See Table 1), each with materials and equipment 

kits, for middle grades teachers to implement 

collaboratively in mathematics and science classes, which 

provides students with opportunities to construct 

solutions to engineering design challenges. Extensive 

market research has shown that the EYE Modules are a 

unique set of STEM curriculum with several identifying 

features. For example, the Modules:  

 are NOT an add-on; they are designed to be 

implemented in the core math and science classes. 

 equally emphasize mathematics and science content 

and pedagogy.  

 require collaboration between math and science teachers. 

 provide strategies for building teamwork and problem solving skills. 

 



Harnessing the Wind 2013-2014 

Results 

Figure 2. Pre & Post Test Results of One Module 
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Figure 1. 2007-2013 EYE Module Participation 

EYE Module Study Results 
In 2007, EYE began the development of the modules 

in partnership with 2 schools. Then in 2009, EYE 

received funding for the EYE Module Study which 

involved two Research & Development Schools 

(Burns Middle School & Clark-Shaw Math/Science 

Magnet School). These schools, in particular, were 

instrumental in the development of the Modules. In 

2012, EYE added two more schools (Pillans & Mae 

Eanes Middle School) to test the “ruggedness” of 

the curriculum. Both schools have student 

populations of 90% African-American and 74% free-

reduced lunch. In  2013, EYE expanded to 10 

additional schools in Mobile and 7 more schools 

from the area surrounding Boston, MA to the test 

the transferability of the curriculum(See Figure 1). Currently, the EYE Modules are implemented in seventeen schools 

and two states, Alabama and Massachusetts.  

As part of the EYE Module Study, both quantitative and qualitative data has been collected at each school. The data has 
served to inform subsequent revisions of the curriculum as well as to measure the impact of the Modules on students, 
teachers, and school districts. Data indicates positive impacts on students in a number of ways, including: 
 
1) Engage students in STEM subjects and careers – Students who participate in the EYE Modules experience STEM 
curriculum in the form of engineering design challenges, which are developed by master teachers and STEM curriculum 
writers. Each module presents a real-world problem that serves as a “hook” to engage students in applying math and 
science content to design a working solution to that problem. As a result of the Modules, EYE students: 

 value STEM work and STEM careers more than non-EYE students 

 report greater confidence in their design skills  

 show greater understanding and interest in engineering as a career 
 

In addition, the EYE Modules encourage teachers to partner with volunteers from local STEM businesses to allow 

students to meet and work with real STEM professionals. Currently, volunteers from Alabama Power, Airbus and the 

University of South Alabama’s College of Engineering support the module implementation in Mobile. 

2) Deepen students’ STEM content knowledge – All EYE Modules have been linked to state and national standards for 

mathematics, science and technology, including ITEEA, 21st Century Skills, Common Core State Standards (CCSS) and 

Next Generation Science Standards (NGSS), with particular 

emphasis on the CCSS Mathematical Practices and the NGSS 

Engineering Core Idea and Engineering Practices.  

A longitudinal study began in 2011 and will be completed in 

May 2014, which follows a cohort of middle grade students 

as they experience the complete set of 8 Modules.  The 

impact of early versions of the Modules was also studied on 

previous cohorts of students. Results of the study indicate 

that students who participate in the EYE Modules have: 

 significantly higher scores on standardized tests on 

content addressed across multiple Modules, e.g., data analysis and probability 

 statistically significant improvements on module specific pre- and post- assessments in science, math and 

engineering content (See Figure 2) 

  greater understanding of the engineering design process and the need for redesign 
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Figure 3. States Requesting the EYE Modules 

3) Develop skills needed for STEM careers – Throughout the EYE Modules, students are exposed to a number of STEM 

careers, with an emphasis on the field of engineering. However, the value of the Modules is manifested in the explicit 

teamwork and communication skills embedded within. As students complete activities in both math and science classes, 

they may take on the roles of mathematicians, IT specialists, scientists, or designers while working with their team. This 

structure gives students the opportunity to see how individuals in different fields synergize to solve real-world problems. 

EYE 6th grade teachers, in particular, describe their students’ STEM skills after a year of implementing the Modules: “We 

are seeing them grow in their abilities to work together in teams, to think critically and become better problem solvers.   

Sustainability & Scalability 

Sustainability: EYE leaders have focused on how to sustain this comprehensive K-12 workforce development initiative 

since its initial conception back in 2006. The cost of module implementation has been a primary focus of these efforts. 

Currently, the average cost of the initial implementation of an EYE Module ranges from $6-$10 per student and falls to 

$3-$6 for all subsequent years.  

There are several models recommended for structuring the implementation of the Modules.  In one model a school 

would implement 1 EYE Module per grade level each year, adding additional EYE Modules in the following two school 

years. Another model involves implementing the Modules one grade level at a time, beginning with all 6th grade modules 

in the first year, and adding all 7th grade modules and then all 8th grade modules, in the subsequent two years.  Both 

implementation schedules involve 3 years and keep the cost to schools manageable.  The first model ensures that all 

students and teachers are impacted within the first year of implementation and the second implementation model 

follows a cohort of students. Other models involve two or all three grade levels beginning the implementation of all 

modules in the same year.   

Scalability: EYE has been preparing for scaling the EYE Modules in other schools, districts and states for over a year. With 

over 17 middle schools in MCPSS, and requests for the 

curriculum from 24 states as well as Australia and Canada 

(See Figure 3), scaling requires significant planning and 

support.  

As the Modules are made available to additional sites, they 

will be offered as part of a package that includes: 

 EYE Launcher Lessons 

 Module Instructional Guides 

 Module Materials Kit 

 Professional Development Workshops 

 Follow-Up Support 

EYE has developed a cadre of STEM Specialists and partnered with a number of highly skilled STEM education experts to 

provide professional development to teachers throughout Alabama and the United States. With the replication and 

expansion of any set of curriculum materials, there is always the concern for fidelity of implementation. Part of the 

expectation for implementing schools and/or districts will include the use of module specific assessments around STEM 

content. Furthermore, quality and effectiveness of all training workshops will also be assessed to ensure teachers are 

receiving the highest quality professional development related to the EYE Modules.  

Next Steps for EYE 

Based on the success of the EYE Modules in two states, EYE is now planning a large scale impelmentation study involving 
60 middle schools in two regions of the country (New England and Southeast).  If your school is interested, please 
contact Melissa Dean, K-8 Program Director, Mobile Area Education Foundation, mdean@maef.net for information. 

mailto:mdean@maef.net

