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While some teachers enjoy their summer vacations 
by spending time with family, playing tennis, 
and sleeping in, over 200 science, mathematics, 

and technology teachers have participated in real-world 
industry experiences through the Industry–Education 
Partnership (IEP) program at Mississippi State Univer-
sity. Since 2005, IEP teachers have traveled to the coastal 
city of Pascagoula, Mississippi, to intern at a shipbuilding 
facility for one week each summer. Through this experi-
ence, they obtain in-depth knowledge of what employers 
will require of their future workforce. 

Engaging in this type of informal learning provides 
teachers with an opportunity to work outside the class-
room, see industry advancements, and understand their 
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students’ academic needs. This article describes the IEP 
program at Mississippi State’s Center for Science, Math-
ematics, and Technology (CSMT). Through this program, 
participating teachers gain valuable industry experiences 
that translate into targeted lesson plans and activities for 
their classrooms.

Industry–education partnerships
As job markets and colleges become more challenging and 
competitive, K–12 science teachers must prepare students 
for each new level of education and for careers in a variety 
of fields centered on science, mathematics, and technol-
ogy. Gone are the days—if they ever truly existed—when 
teachers could tell students they needed to learn certain 
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content because they, or the school board, “said so.” Today, 
teaching requires that we find ways to connect content 
with real-world applications. 

One way to accomplish this is through industry– 
education partnerships. According to Darling-Hammond 
(1998, p. 8), “teachers learn best by studying, doing, and 
reflecting; by collaborating with other teachers; by look-
ing closely at students and their work; and by sharing 
what they see.” Industry–education partnerships are im-
portant because they provide professional development 
experiences that allow teachers to better understand the 
changing demands of the workplace. These experiences 
also provide teachers with ideas for supplementing their 
lessons by integrating workplace skills that are often in-
triguing to their students (National Alliance of Business 
1998). Professional development programs that trans-
form real-world experiences into 
targeted lesson plans and hands-
on activities are keys to teacher 
performance and effectiveness 
(Kennedy 2008).

It is difficult to keep up with 
demands and advances in indus-
try, and through no fault of their 
own, teachers often do not real-
ize the connections between the 
subject being taught and how it 
is used in the workforce. As an 
educator, would it not be help-
ful to learn how mathematics is 
used in the production of a U.S. 
Navy ship? How many teachers 
understand the place of science and mathematics in a 
shipyard? Industry–education programs give educators 
the opportunity to answer these types of questions—and 
to develop lessons based on their experiences.

Training and implementation

Mississippi State’s CSMT offers its IEP program—an an-
nual teacher internship program—in partnership with 
Northrop Grumman Shipbuilding and other businesses. 
Programs like this have been in place at Mississippi State 
since 1996—the Learn to Work and Research Experiences 
in Industry programs paved the way for the current IEP 
program. Over the years, these programs have developed 
school–industry partnerships with Northrop Grumman, 
Columbus Air Force Base, the Tennessee Valley Authority, 
a local coal mine, an auto manufacturer, and others. 

At the Pascagoula shipbuilding site, surface ships for 
the U.S. Navy and the U.S. Coast Guard and other com-
mercial vessels are designed and built. During our most 
recent IEP program, industry work was brought to life 
for participating teachers, who arrived at the shipyard at 
6:45 a.m. each day to meet supervisors and trainers and 

receive their work assignments. The teachers wore jeans, 
long-sleeve shirts, and steel-toe boots and were required 
to have on personal protective equipment (PPE) consisting 
of a hard hat, safety glasses with side shields, and hearing 
protection (ear plugs) before they could participate in the 
day’s activities. 

Morning sessions at the shipyard began with a sci-
ence or mathematics lesson and safety instructions—
this was aimed at helping teachers understand how 
each skill they learned related to lessons they could use 
in their classrooms. Throughout the day, participants 
received hands-on training in electrical wiring, sheet 
metal, outside machinist practices, ship fitting, welding, 
and painting (see photos, pp. 50 and p. 51). Each activ-
ity was meant to build on the next, leading to a finished 
product—such as a metal toolbox, storage container, or 

paperweight—that participants 
could take back to their class-
room and use as a visual for vari-
ous lessons. 

While at the shipbuilding 
facility, teachers worked with 
several computer programs to 
better understand ship terminol-
ogy, logistics, measurement skills, 
and three-dimensional (3-D) scale 
drawings. This allowed teachers 
to see firsthand how technology is 
used at the shipyard and how it is 
used to help workers lacking basic 
skills. Daily, the program taught 
and reinforced the importance of 

establishing and maintaining a safe work environment; 
understanding and following directions; taking pride in 
one’s work; working as a team; and mastering basic math-
ematics and science skills.

Curricula development

Lessons taught in the classroom should easily transfer to 
students’ everyday environments. “Learners of all ages are 
more motivated when they can see the usefulness of what 
they are learning and when they can use that information to 
do something that has an impact on others—especially their 
local community” (NRC 2000, p. 61). Hands-on inquiry 
activities play an important role in the science classroom 
and allow students to really “do science.” A key goal of the 
CSMT’s IEP program is for workshop participants to use 
the skills they have learned from their summer internships 
to develop lessons that allow their students to see the con-
nections between the classroom and industry. 

During our most recent IEP program—through dis-
cussions with the staff at the industry site—teachers real-
ized that some of the shipyard’s recently hired employees 
lacked adequate measurement skills. Industry trainers 

Get involved! 
If you are interested in participating 
in an industry–education partnership 
(IEP) in Mississippi, or are interested in 
developing and implementing a similar 
program in your state, contact Sandra 
H. Harpole, director of the Center for 
Science, Mathematics, and Technology 
at Mississippi State University, at (662) 
325-2922 or sharpole@research.msstate.
edu for more information. 
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spend many hours teaching new employees these skills be-
cause they have graduated from high school without them. 
Teachers Patti Brooks and Faye Kinard used the skills they 
learned in their internship programs to create lesson plans 
that integrate connections between academic content and 
industry-required measurement skills. These lessons are 
presented in the following sections. 

Measurement and location
Patti Brooks developed her “Measurement and Location” 
activity, which could easily be modified for a high school 
Earth science class, when her seventh-grade science classes 
were studying longitude and latitude and measurement 
skills. After an initial measurement lesson using a ruler 
and a global positioning system (GPS), students in her 
classes began their study of Earth. One extended lesson 
focused on how scientists use longitude and latitude to re-
cord data and give exact locations of their discoveries and 
studies. This lesson ties to the information Brooks learned 
about the logistics of shipbuilding and other naval industry 
processes during her summer IEP experience. 

Using a GPS, students went outdoors to obtain location 
measurements in degrees, minutes, and seconds. Each of 
Brooks’s class periods was assigned a different section of 
the school campus to measure. For example, the first-peri-
od group worked with the northeast corner of the campus, 
which included the school’s gym, parking lot, and exterior 
sidewalks. In each class period, there were between 20–25 
students, and four or five students worked together to 
gather measurements of the period’s assigned section. All 
groups measured the same area as a way of checking one 
another’s measurements. 

For these activities, student-gathered data was basi-
cally the same for degrees and minutes, but their seconds 
measurements were different. After some discussion as 
to why this was so, students were able to explain that the 
seconds changed as they moved to different areas because 
of the direction in which they moved. (The area stu-
dents worked with was approximately one city block of 
property.) After gathering their data, students recorded 
their results on a map of the school. This lesson allowed 

students to understand the key concepts involved in ship 
navigation—concepts Brooks learned during her sum-
mer experience—and provided “hands-on” experience 
with GPS devices. 

The next day, each class period measured other areas 
(e.g., inside buildings, the distance between build-
ings, and fenced areas) in meters. (Safety note: 
Students should wear safety glasses for this activ-
ity.) Students then added these measurements to 
their class period’s map, and these maps were combined to 
make one large map of the school campus. Brooks found 
that this was a good way to integrate scale drawing and 
mapping into the lesson—both important skills in naviga-
tion and shipbuilding.

Working in groups, students then drew scale maps 
of areas on campus they had previously measured. Each 
group was assigned a different area and drew the building 
and surrounding areas with a scale of 1 cm to 1 m. After 
drawing their sections, students in each class put their 
respective pieces together to form a complete map and 
discussed the problems they encountered along the way. 
For example, one group did not use the 1 cm to 1 m scale, 
so their drawing did not fit in with the others. Afterward, 
students’ work was displayed on the classroom walls.

In the last part of the activity, students made a 3-D 
model of the school using artificial turf and centicubes. 
Although each class worked on separate areas, all students 
were instructed to follow the 1 cm to 1 m scale so that ev-
erything fit together proportionally. Through this process, 
students learned the importance of using measurement 
and units of longitude and latitude to communicate data. 

This lesson modeled how the various parts of a ship 
must be designed and constructed in such a way that they 
fit together to produce a working vessel. Students learned 
that mistakes made in measurement can create large losses 
in materials, personnel time, and potential profits. For this 
lesson, assessment of students’ work included

Goals of teacher–industry experiences.

u	 Experience the workplace.

u	 Learn real-world applications of science, mathematics, 
and technology.

u	 Learn workplace skills and values.

u	 Learn career opportunities—science, mathematics, and 
technology requirements.

u	 Establish relationships with local industries.

u	 Integrate experiences into existing curricula.

RepRinTed wiTh peRMiSSion fRoM SAndRA h. hARpole  

Arthur Davis, Northrop Grumman burning instructor, shows Carla Bonner 
how to cut with an acetylene torch.
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u	 an evaluation of all measurements taken to create 
the scale drawing and additional measurements, if 
necessary; 

u	 an evaluation of the final school model; 
u	 a topics exam; and 
u	 a writing activity explaining what students did, what 

they learned, and how it could be used in a job or in 
everyday life.

Float your boat 

After her summer internship experience, Faye Kinard 
wanted to develop a lab activity that would integrate her 
training. She created the “Float Your Boat” activity—a 
study of the effects of concentration on a reaction based 
on an activity originally developed by Flinn Scientific 
(2003)—to demonstrate the connection between industry 
and the classroom for her students. Kinard developed 
this activity after witnessing flotation materials being in-
stalled in boat hulls at the shipbuilding site.

In using this activity with her class, Kinard began by 
discussing appropriate safety procedures, which required 
students to wear indirectly vented chemical-splash goggles, 
aprons, long-sleeve shirts, long pants, and polyvinyl chlo-
ride (PVC)-coated gloves—due to the possibility of skin 
irritation. An eyewash station was positioned so that, if 
necessary, students could access it within 10 seconds. Clear 
access to the fumehood and operational lab ventilation 
were also provided.

After modeling safety procedures, Kinard discussed 
how polymers and density relate to the injection-molding 
process and how chemicals, such as polypropylene glycol 
and diisocyanate, are used in various types of industries to 
make everything from surfboards to textiles to furniture 
to electronics. After a brief teacher directive on preparing 
measurement instruments, students began the lab by mix-
ing together small amounts of polypropylene glycol 
(Part A) and diisocyanate (Part B). (Safety note: All 
work dealing with polypropylene glycol and diiso-
cyanate must be done under a fume hood.)

Students discovered that mixing these two chemicals 
together caused the mixture to expand to about 30 times 
its original volume and become rigid in about 5 minutes. 
This process takes place in two steps. The first step is 
exothermic (releases heat) and produces the polyurethane. 
The second step is a decomposition reaction that releases 
carbon dioxide. This causes the foam to expand its volume, 
and visible pores appear in the rigid substance within min-
utes. To make this relevant to the workplace, students can 
investigate the safety measures that industry must take in 
the production of polyurethane products by visiting the 
Occupational Health and Safety Administration (OSHA) 
website (see “On the web”). 

In this activity, students learned about buoyancy and 
density while practicing important measuring skills. 

Industry–education relationship 
development.

u	 Identify existing and emerging industry strengths in 
your community.

u	 Work with state and local economic development 
agencies and state and local chambers of commerce.

u	 Identify key people in each industry.

u	 Be knowledgeable and passionate.

u	 Approach business and industry leaders with a 
commitment to learning their needs.

u	 Learn real-world applications of content from 
industry’s perspective.

u	 Communicate a strong desire to work with industry 
partners to better prepare students for today’s 
workforce.

u	 Take every opportunity to acknowledge and praise 
industry support.

u	 Invite company representatives to functions 
associated with your school.

RepRinTed wiTh peRMiSSion fRoM SAndRA h. hARpole  

Ronnie Pierce, Northrop Grumman welding instructor, shows Marsha 
Stoddard how to use a stick welding machine.

They also investigated aspects of the injection-molding 
process and how it is used in industries such as shipbuild-
ing. This can be made more inquiry-based by having stu-
dents design experiments to test conditions (e.g., changes 
in concentration and temperature) that might affect the 
volume and quality of foam produced. For example, in-
vestigating the effects of temperature can allow students 
to gain insight into the effects of weather changes on the 
storage of raw materials. 
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By developing a foam substance similar to those used in 
the marine industry and other manufacturing businesses, 
Kinard’s students were able to see firsthand the importance 
of science and mathematics skills and how these skills are 
used outside of the classroom. Assessment of this activity 
included students completing

u	 a laboratory data sheet, 
u	 a graphing activity showing temperature versus 

concentration from the beginning of the reaction until 
the temperature rises and falls to a point at which it is 
no longer changing, 

u	 a lab report on the experiment, and 
u	 a research report on polymers and the injection-

molding process.

(Editor’s note: Complete instructions for this activity are 
available online [see “On the web”].)

Evaluation of the IEP program 
The IEP program is based on the idea that targeted 
professional development of certain types (e.g., summer 
workshops, internships, and learning communities) can 
result in classroom and school changes, and, ultimately, 
changes in students’ and colleagues’ knowledge, skills, 
and behaviors. Accordingly, the formal evaluation plan 
for this program was designed to focus on the effective-
ness of project activities and the impacts of these activi-
ties on participants, other school personnel, and students. 
Methods and data sources used to evaluate the teacher 
program included surveys, interviews, observations at 
participating schools, and document analysis, including 
teachers’ instructional materials. 

From these evaluations, we learned that the IEP pro-
gram has had significant impacts on teachers and their 
teaching. Over 90% of participating teachers reported 
making changes in their curriculum and instruction, and 
an equal percent indicated that they planned on making 
even more changes in the future. All of the teachers be-
lieved their IEP experiences had improved their ability to 
inspire students and prepare more of them for work and 
college. As one teacher remarked: “The valuable informa-
tion I received has helped me…prepare my students for 
what the future might hold for them.” Another teacher 
summed up her experience by saying: “The industry–
education partnership has been one of the best experiences 
of my educational career.” 

Conclusion
A skilled workforce is critical to national economic de-
velopment. The attitude and interest of industry person-
nel create a positive interaction between industry and 
education. The IEP projects described in this article pro-
vide examples of how a strong infrastructure can be cre-
ated when industry and education partner together. Our 

industry partners invested time, resources, and expertise 
in a training program for educators that demonstrates 
what students need to know—and be able to do—in 
science and mathematics. Through their participation 
in the various aspects of the workshop, educators across 
the country have learned the importance of basic science, 
mathematics, and technology skills. Through collabora-
tion with industry, teachers are able to learn the skills 
necessary for today’s workforce and pass these skills on to 
their students. n
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On the web

Float Your Boat activity: www.csmt.msstate.edu/pdf/building_a_
better_boat.pdf

OSHA safety and health topics, isocyanates: www.osha.gov/SLTC/
isocyanates/index.html
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