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In July 2016, the U.S. Bureau of Labor Statics reported the
need for 379,000 manufacturing positions — an increase of
more than 280 percent since 2008." Industry leaders report
that these job openings will continue to grow; according

to the American Welding Society, there will be a need for
over 400,000 welders by the year 2025.> In the next decade
alone, the Manufacturing Institute predicts a need for nearly
3.5 million manufacturing jobs.> As the nation’s workers
and infrastructure age, demand for qualified workers in the
manufacturing industry will continue to grow.

While manufacturing job openings grow, however, employers are
struggling to find qualified workers to fill them. In fact, the number of
open manufacturing positions is at its highest point in 15 years, but the
rate of hiring has only increased by 36 percent since 2008.* The nation
is facing a significant skills gap, one that the Manufacturing Institute
predicts could result in nearly 2 million of the industry’s anticipated job
openings going unfilled.”

Technology can play a powerful role in the engagement of today’s
students in these vital career paths. After all, 21st Century Learning is a
technology-based learning style; it is second nature for today’s process-
oriented, connected and media-driven students to use technology to
communicate, collaborate and create. Brick-and-mortar school buildings
may have remained relatively the same over the past century, but the
advancement of technology means the tools available to instructors are
completely different.

How educators use technology is key in equipping students with
the skills the workforce needs to remain globally competitive, from
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manufacturing and welding and beyond — and Career and Technical
Education (CTE) professionals are stepping up. From virtual reality
simulation tools to certification programs and student-run businesses,
CTE instructors are taking steps to engage today’s 21st century
students in these growing career paths and give them hands-on
opportunities to learn valuable trades.

lllinois education organization using tools, certifications
to teach students industry-specific skills

The Career Education Associates of North Central lllinois (CEANCI)

is an Education for Employment (EFE) organization that serves 10
school districts in the Rockford, IL area. It works with educators

and industry leaders to help ensure that the 28,000 students in

its coverage area (which includes 15 high schools and 19 middle
schools) have curriculum, equipment and materials to help them learn
targeted, industry-specific skills. As the region encompasses a strong
manufacturing industry, one of those skills is welding - a skill that
CEANCI System Director Margie Hartfiel says is worth investing in.

“When we look at the programs we fund, we make decisions that are
tied directly to labor market information,” said Hartfiel, who has been
working in education for 27 years.“Welding is a high-need area, and
as our labor market ages, we are finding that the business partners
we work closely with are telling us repeatedly that they need these
particular skills.”

Industry certifications are one way CEANCI is helping its students
learn industry-specific skills. CEANCI currently offers certifications in
a variety of CTE pathways, including manufacturing, early childhood,
culinary arts and industrial technology - all of which the EFE works
with industry representatives to ensure the relevancy of.

In 2014, CEANCI helped 630 students earn certifications; that number
grew to 2,303 in 2015 and Hartfiel predicts that this year, over 4,300
students will earn certifications. Support for the initiative is region-
wide; area educators and industry representatives recognize the value
of a student’s ability to graduate from high school and say, “Yes, | can
do this, and | have proven it”

Technology is another tool that CEANCI is using to equip students
with in-demand welding skills. In 2015, CEANCI approved funding

for the guideWELD® VR welding simulator and the guideWELD® LIVE
real welding guidance system. Implemented as a pilot program in the
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“Welding is a high-need
area, and as our labor
market ages, we are
finding that the business
partners we work closely
with are telling us
repeatedly that they need
these particular skills.”

Margie Hartfiel
System Director
Career and Education
Associates of North
Central lllinois

Winnebago and Oregon school districts, the guideWELD VR simulators
are used to introduce students to welding in a virtual, spark-free
environment, while the guideWELD LIVE systems are used to help
students hone live welding skills. CEANCI sees two specific benefits to
the implementation of such technology: the ability to save money and
the ability to demonstrate learned skills.

“All CTE programs have a high cost of execution,” said Hartfiel. “But
even though | know the simulators are an investment, over a period of
time | will save in my material costs. Using this type of equipment to
establish students’foundational skills saves us a great deal”

It's also extremely important in today’s standards-based grading
environment to be able to demonstrate the level of skills that students
obtain, said Hartfiel. With the guideWELD VR system, instructors can
capture data and have a concrete, quantitative analysis of what each
student has learned. Over time, educators can even demonstrate

how students have improved. According to Hartfiel, the ability to
demonstrate growth is key for any evaluation tool.

Oregon High School CTE Director and Agriculture Education

Teacher Josh Nelson says that the perceived value from the students’
perspective is also telling, particularly once they complete work with
the guideWELD LIVE system, which uses in-helmet guides to provide
feedback during live welding.

“When we take those LIVE guides off, we've seen the improvement.
We've seen how the experience goes from theoretical to making a
real improvement in kids’ welding abilities,” said Nelson, who shares

a welding lab, and equipment, with Oregon’s industrial arts teacher.
“We have at least three companies in the Oregon area that constantly
need welders, and we want to keep these kids in the community. OHS
has become a better education center with this technology and these
efforts in our facilities.”

CEANCI hopes to eventually establish a region-wide expo that will give
students the chance to showcase their skills, both hard and soft, to
local employers.

“The true demonstration of the skill and ability of our students, is in
internship and employment opportunities,” said Hartfiel. “An event
like this would connect our community to the education that we are
doing in CTE”
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“This technology brings
people in the door, gives
them a taste and gets
students engaged in

ag or engineering or
manufactuing.”

Jennifer Pambrun
Regional CTE Coordinator
InterMountain Education
Service District

Simulation technology helping novice instructors in the
state of Oregon engage welding students

The 23,000 students served by the InterMountain Education Service
District (IMESD) spread across 18 school districts and four counties

in the state of Oregon: Umatilla, Morrow, Union and Baker. The far-
reaching district encompasses a variety of industries: agriculture,
food processing, manufacturing and more. IMESD Regional CTE
Coordinator Jennifer Pambrun knows that the district’s CTE programs
must provide a broad audience with a broad range of skills, and
welding “is at the top of everyone’s list”

“It's interesting — ag programs are becoming lab-science-oriented,
and the manufacturing programs are becoming very computer-
science-oriented,” said Pambrun.“Yet at the same time, welding
straddles both programs. This old-school, hands-on, technical trade is
not going anywhere. We know we need welders.”

However, Pambrun says that a shortage of teacher prep programs in
the state means new CTE instructors are not receiving the in-depth
welding training they once did. This makes tools like the guideWELD
VR welding simulator, which provide both personalized feedback

on users’ welding techniques and assessment data for instructors,

a valuable tool for helping novice instructors teach students the
fundamentals of welding.

“New teachers are struggling with their welding skills. They aren’t
coming in with confidence. This technology helps give [them] a
break,” said Pambrun, who coordinated the purchase of 10 welding
simulators in 2015 and recently approved the purchase of a dozen
more.“l like how the simulators have the corrective action and the
data and of course, our class sizes keep getting bigger and bigger and
bigger. There’s a safety issue, too.”

According to Pambrun, the rural nature of IMESD also means that
instructors are tasked with implementing programs that appeal to

a wide variety of students — and the more CTE topics their program
can address, the more students they can engage. The virtual reality
welding simulators have proven to be an efficient way to introduce
students to a subject they might not have considered - and that could
lead them down a high-demand career path.

“We're inundated with STEM and more of a high-tech mindset. A lot of
times we have parents and adults who are steering their kids toward
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“The VR system gets them
hooked on welding - you
don't have the sparks,
the heat, or the fire,

the typical things that
scare students about
welding. Instead, kids
can go in and spend the
time establishing muscle
memory without the
cost of steel, electrodes,
consumables, etc.”

Kevin Teten
Vocational Agriculture
Teacher

Glendo High School

that kind of a mental model. And yet if you want to be an engineer
you'd better understand welding and metals,” said Pambrun. “This

technology brings people in the door, gives them a taste and gets

students engaged in ag or engineering or manufacturing.”

Student-run business teaches Wyoming welding
students job skills

The CTE students at Wyoming’s Glendo High School want to learn
welding. According to the school’s vocational agriculture teacher,
Kevin Teten, that's because there is a significant need for welding-
related careers in the Glendo, Wyoming area. That means recruiting
welding students is not a challenge for him. However, funding is —
which is why the school implemented a PlasmaCAM cutting business
to create business signs, custom fire pits, lamps and more.

“Our district does a pretty good job handing out Perkins funding, but
it's still short,” said Teten, who is also the school’s Future Farmers of
America (FFA) advisor.“We got tired of selling cookie dough and other
forms of fundraising, so we decided to start a welding shop.”

The school started using the PlasmaCAM table to cut signs for local
ranches, and the business grew from there. Funds from the business
go directly back to the school, and is entirely student-run. Freshmen
through seniors work together to balance accounts, create the
products and participate in the selling process. Doing so, says Teten,
teaches them not only hands-on technical skills but the value of being
self-driven and motivated.

The opportunity to work with technology attracts a variety of
students, says Teten. Students particularly enjoy using the school’s
guideWELD VR welding simulator, which Teten has students

new to welding practice on for at least two weeks in the classroom
before conducting live welding in the lab, using welds Teten
selects that most closely resemble the ones needed for upcoming
business projects.

“The VR system gets them hooked on welding - you don’t have the
sparks, the heat or the fire, the typical things that scare students
about welding,” he said. “Instead, kids can go in and spend the time
establishing muscle memory without the cost of steel, electrodes,
consumables, etc”

That attraction is part of the reason why his program has so many
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Hands-On
Products Used

females and other non-traditional welding students in it. In fact, Teten
says, two of his best welders are females, neither of whom had ever
welded until using the guideWELD VR unit in his agriculture course.

“They worked on the VR for two weeks, then were able to go directly to
the MIG welder and make great welds,” said Teten. “They became the
lead welders for the school welding business.”

Why create a 21st century welding classroom?

According to a report issued by the Pew Research Center, 10,000 baby
boomers will turn 65 years old every day for the next 20 years.® That
means there is the potential for thousands of jobs to become available
over the next two decades - jobs that must be filled to strengthen

the nation’s workforce, economic health, and global competitiveness.
To prepare today’s students for success in these jobs, teachers of all
subjects need to utilize today’s technology.

In the welding classroom, tools like in-helmet guidance systems

and virtual reality welding simulators can help. These types of tools
enable educators to engage students with meaningful methods of
teaching. They allow educators to provide individualized instruction
and measure that instruction with data. And perhaps most importantly,
they give students hands-on practice establishing real-world job skills
like welding.

“America is built on hands-on labor, and welding is one of those
important skills that we're always going to need,” said Teten. “There’s
always going to be a job out there for them.”

' http://www.bls.gov/news.release/jolts.nr0.htm
? http://www.aws.org/foundation/page/workforce-development

* http://www.themanufacturinginstitute.org/Research/Skills-Gap-in-Manufacturing/
Skills-Gap-in-Manufacturing.aspx

* http:/fivethirtyeight.com/features/dont-blame-a-skills-gap-for-lack-of-hiring-in-
manufacturing/

> http://www.themanufacturinginstitute.org/Research/Skills-Gap-in-Manufacturing/~/
media/FF00360FC3344AD9B62F600BOFDEBD5B.ashx

® http://www.pewresearch.org/daily-number/baby-boomers-retire/
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