“Curriculum may not have
changed, but students are
definitely changing. We
used to do a lot of textbook
and lectures, with very little
hands-on experience. Now,
we're looking at a generation
that has been brought up with
multimedia and video games.
They are more real-life focused.
They remember more if they
have an experience.”

-Kasey Carlson,

Educational technologist,
Wisconsin
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Welding Education in the 21st
Century: Engaging Today’s
Students in a Growing Career Path

According to a November 2018 study
by Deloitte and The Manufacturing
Institute, 4.6 million manufacturing
jobs will likely be needed in the U.S.
over the next decade — and half of
those are expected to go unfilled due
to a lack of workers with desired
skillsets.! Considering the impact of
U.S. manufacturing — it produces
18.2% of the world’s goods; it’s

an essential component of U.S.

GDP; and every dollar spent in
manufacturing adds $1.89 in business
growth in other supporting sectors

— it’s no surprise that manufacturers
are prioritizing the training of
current workers and the recruitment
of a skilled future workforce.’ In

fact, a January 2020 survey by The
Manufacturing Institute found that
manufacturers spent $26.2 billion

in 2019 on training opportunities

for new and existing manufacturing
employees in an effort to combat the
industry’s skills gap; looking ahead,
79% of manufacturers are continuing
to increase training efforts.*

Welding in particular remains a
critical aspect of metal fabrication
and manufacturing — and a rewarding
profession. Although the Bureau of
Labor Statistics estimates job growth
for welders, cutters, solderers and
brazers will be slightly less than
average through 2028, skilled welders
will continue to be in demand. The
American Welding Society estimates
a need for almost 400,000 welders

by 2025; they've found that for every
four Baby Boomers who leave the

skilled trades, only one Millennial

enters.”® Those who do embark on
welding careers enjoy a plethora of
benefits; entry-level welders often
earn an average of $40,000 per
year working on a range of diverse
projects, often after spending less
than a quarter of what they would
have paid to attend a four-year
bachelor’s program.”*

What can Career & Technical
Education (CTE) instructors do

to engage today’s students in these
high-demand, high-skill, high-wage
careers, and strengthen our workforce
with the skilled workers it needs to
remain globally competitive?

Technology is key — and CTE
professionals are stepping up. From
virtual reality simulation tools to
video game-like, in-helmet guidance
systems, instructors across the
country are stepping outside their
comfort zones to engage today’s
students in manufacturing and
welding careers and provide hands-
on, real-world opportunities to learn

valuable trade skills.

Meeting the needs of
today’s students

The majority of students in today’s
high school and college welding
programs are members of Generation
7., which the Pew Research Center
defines as anyone born after 1997.
Compared to Millennials, who

were born between 1981 and 1996,
Generation Z students have never
known a world without social media,
constant connectivity and on-demand



“Over the next decade
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manufacturing jobs will
likely be needed and

2.3 million
are expected to go
unfilled due to the skills
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-November 2018 study

by Deloitte and The
Manufacturing Institute

entertainment and communication.’
As a result, today’s students crave
(and are accustomed to) content
that is engaging, fast and self-paced
— even more so than their Millennial
predecessors. "

“Curriculum may not have
changed, but students are definitely
changing,” said Kasey Catlson, a
Wisconsin-based CTE instructor
and educational technologist who
has taught for over 10 years. “We
used to do a lot of textbook and
lectures, with very little hands-on
experience. Now, were looking at a
generation that has been brought up
with multimedia and video games.
They are more real-life focused.
They remember more if they have an
experience.”

In welding classrooms across the
country, 21st Century training tools
like virtual reality welding simulators
and live welding guidance systems
are being successfully implemented
because they offer personalized
learning experiences, immediate
feedback and hands-on skill
development opportunities. These
experiences are key to encouraging
career exploration, developing skills,
improving classroom management
and more.

Investment now, savings
later

The Career Education Associates of
North Central Illinois (CEANCI)
serves 10 school districts in the
Rockford, IL area. It works with
educators and industry leaders to
help ensure that the 8,000 high
school students who attend the 13
regional high schools in its coverage
area 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 31
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.”

One tool CEANCI uses to equip
students with in-demand skills is
Realityworks’ guideWELD® VR
welding simulator and guideWELD®
LIVE real welding guidance system.
Students use guideWELD VR to get
used to welding in a virtual, spark-
free environment, and guide WELD
LIVE to hone their 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.

Figure 1. guideWELD® LIVE real welding guidance
system



“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.”

-Margie Hartfiel,
Career Education Associates of
North Central lllinois System
Director, lllinois

“All CTE programs have a high cost
of execution,” said Hartfiel. “But
even though I 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.”

Arizona welding instructor Kenton
Webb saw a similar savings following
the incorporation of guideWELD
VR into his welding program. By
comparing the cost of steel and wire
to the virtual “resources” his students
used, Webb realized an $800 savings

over a 9-unit program.

“It definitely helps educators justify
the cost for these tools,” said Webb.
“Not only are they saving us money
down the road, but for some of those
programs that don’t have funding for
unlimited metals and stuff like that,
it gives them a little more time to
start students off in the class and not
worry about running through all of
their material before the end of the
year.”

New technology helping

novice teachers

The 23,000 students served by the
InterMountain Education Service
District (IMESD) is 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
districts 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. “I 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

that kind of a mental model. And



“This technology brings people in
the door, gives them a taste and
gets students engaged in Ag or
engineering or manufacturing.”

-Jennifer Pambrun,
InterMountain Education Service
District Regional CTE Coordinator,

Oregon

yet if you want to be an engineer,
youd 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.”

Reducing anxiety,

increasing 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 area. That
means recruiting welding students
is not a challenge for him. However,
making sure his students are
comfortable using the technology in
his classroom, is vital for classroom
management and safety concerns.

Teten’s students use Realityworks’
guideWELD VR welding simulator
for at least two weeks in the
classroom before conducting live
welding in the lab. They work

on welds Teten selects that most
closely resemble the ones needed for

Figure 2. guideWELD® VR welding simulator

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.”

Teten credits his virtual reality
training tools with attracting more
females and other non-traditional
welding students to his program.
In fact, Teten says, two of his best
welders are females, and neither
one 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 our school welding
business.”

Nate Christensen, an apprenticeship
instructor at the Union Carpenter
and Millwright Skilled Training
Center in Wayland, MI., saw similar
results after using guideWELD VR
welding simulators in his program.
Part of the center’s comprehensive,
4-year union apprenticeship program
includes an introductory and an
advanced welding course. The
introductory course is designed to
ensure students are comfortable
using welding equipment and
understand basic skills, while the
advanced course prepares students
to obtain their 2G and 3G welding
certifications. Christensen uses
Realityworks” guideWELD VR
welding simulator in both courses
to help ensure his students have the
skills they need to succeed.

“I've noticed there’s more anxiety
with my Welding 101 students,
many of whom are fresh out of high



“When we take those LIVE quides
off, we've seen the improvement.
We've seen how the experience
goes from theoretical to making
a real impact on kids’ welding

-Josh Nelson,
CTE Director and Agriculture
Education Teacher, Oregon

Hands-0n Products Used

school but have never spent time
welding before. guideWELD VR
gets them started learning puddle
control, gun manipulation and

other fundamentals until they’re
ready for the booth — and by then,
they’re more sure of themselves,” said
Christensen. “Our whole goal here is
to ensure that by the time students
leave, they have those welding
processes down and can use their
skills successfully in the field... These
tools engage students; they get them
active and ready and excited.”

Preparing today’s students
for the future, one
innovative step at a time

According to 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.
Most importantly, they give students
hands-on practice establishing real-

world job skills like welding.

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 guide WELD
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
impact on kids’ welding abilities,”
said Nelson. “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.”
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