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IDAHO BUSINESS REVIEW- EXPERTS FORUM

IDAHO’S  STEM  FUTURE

Join us at this free-to-attend forum on the current state and future 
outlook of the STEM fields in Idaho. A panel of experts on each selected 
topic will engage in a lively no-holds-barred discussion moderated by our 
editor that you won’t want to miss.
What follows is a special Experts Forum report published online and in the 
March 29, 2019 Idaho Business Review.

March 14, 2019
8 a.m. - 10 a.m.

Eighth & Main Building - 17th Floor
800 W Main St., Boise, ID 83702

Reserve your tickets now at: idahobusinessreview.com/experts-forum

Sponsored by:

THE MODERATOR: Sharon Fisher, IBR technology reporter

THE SPONSORS

With technology on the rise across industries, Idaho must produ ce a large, well-educated 
STEM workforce — or risk getting left behind.

Recently, the Idaho Department of Labor predicted that as many as 36,000 STEM jobs will go 
unfilled over the next five years. How should the state deal with that challenge?

At IBR’s March 14 expert’s forum on Idaho’s STEM future, five panelists discussed a wide 
range of topics from gender gap challenges to recruitment and retention within their profes-
sions. They also discuss the need for changes in the classroom to integrate STEM across subjects 
and keep kids, especially girls, interested as they progress through their educations.

THE PANEL

Melinda Davis
Director of STEM education 
for the University of Idaho

Angela Hemingway
Executive director of the Idaho 

STEM Action Center

Amy Lientz
Director of stakeholder and 
education partnerships at 
Idaho National Laboratory

Jay Patel
Developer, leader and 
entrepreneur heading 

operations and finance for 
Coding Dojo
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Please give your overview of the 
state of the STEM fi eld. You can 
address that question at any level, 
whether it’s internationally, na-
tionally, or within Idaho.

JAY PATEL: 
An overview of  STEM, there’s a cou-

ple of  things that I want to highlight 
with this question. The fi rst thing is 
that STEM is pervasive across all indus-
tries — that’s something that we need to 
realize. It’s not just about the develop-
er positions at Google, it’s about every 
position in every industry that can be 
enabled by technology. It’s how STEM 
really enables innovation in every in-
dustry. If  someone in marketing knows, 
for example database queries, like SQL, 
then they can be much more e� ective 
at their job using database queries to 
analyze data and pull insights that can 
really drive business decisions that can 
prove what they’re working on at their 
day to day. That’s incredibly important 
to realize.

The second thing is STEM training 
is all about building the future problem 
solvers. So, STEM training is all about 
becoming a better problem solver, and 
that’s not something that’s just relevant 
to a job in science, technology, engineer-
ing or math. That’s relevant to every in-
dustry and every position and that can 
help in every position.

The big thing to understand is that we 
have several barriers to STEM educa-
tion. The fi rst is, naturally, a gender gap. 
But there are deep, deep societal biases 
that we need to pay attention to. One of  
the big ones that I see all the time is this 
notion that if  you don’t know math you 
can’t learn to code. That’s something 
that we need to get over and get past 
to understand that anyone can learn to 
code. Anyone can learn these skills. It’s 

not just about learning these skills to get 
a job and using those skills every minute 
of  every day. It’s about learning those 
skills so that you can enable what you 
do every day already. That’s incredibly 
important for innovation across every 
industry, across every position.

ANGELA HEMINGWAY: 
I tend to focus on some of  the labor 

data that comes out of  Department of  
Labor and Bureau of  Labor Statistics 
to help paint a picture, especially for 
legislatures, since the bulk of  the fund-
ing for the STEM Action Center comes 
from state funding. Starting with what 
everyone knows that Idaho is the fastest 
growing state in the nation, but other 
people don’t always know that we’re sec-
ond in the nation in tax sector growth. 
We’re actually third in the nation in 
job growth, and we fi nally lead the na-
tion in wage growth. Wages have been 
increasing consistently these past few 
years and in fact, letting people know 
that STEM jobs in Idaho pay exception-
ally well. They’re paying well over $31 
an hour; a non-STEM job, you’re going 
to make less than $15 an hour. So, when 
we’re talking about the economic pros-
perity that STEM jobs can bring to Ida-
ho, it’s incredibly signifi cant.

We’re anticipating about a 26 percent 
growth in STEM overall. We’re looking 
at nearly 100,000 STEM jobs in Idaho by 
2024. These are huge numbers that help 
us paint pictures about the importance 
of  STEM. Also looking to the past, last 
year Idaho missed out on over 6,300 
STEM jobs that were unfi lled. That rep-
resents a huge economic loss to individ-
uals, it’s about $412 million assuming 
that those jobs are paying average wage 
at just over $31 an hour, and tax co� ers, 
as we’re talking about taxes and what 
we’re going to spend our money on. We 

missed out on $22 million in tax revenue 
as well.

These are huge problems that we’ve 
got to fi gure out how to solve here 
in Idaho. To springboard o�  of  what 
was said earlier, we also need to help 
change the narrative around STEM. 
STEM doesn’t mean a four-year degree. 
There are many programs and certifi -
cates and di� erent routes that students 
can go, be it military, six-month, nine-
month degrees, associate degrees, clear 
on up through the doctorate level. But 
really changing that narrative that 
STEM doesn’t mean a four-year degree. 
There are a lot of  di� erent pathways, 
so talking with students, parents, edu-
cators and career counselors that there 
are a variety of  options for students to 
follow.

MELINDA DAVIS: 
I’d like to talk a little bit about the ed-

ucation side of  STEM and where we’re 
at with that. I really appreciate your 
comment that STEM isn’t about the dis-
ciplines, it’s about problem solving. I 
think we have hit the point in the educa-
tion system where we’re realizing that. 
STEM education now is about teaching 
those what’s commonly called the crit-
ical thinking skills, which is a pretty 
broad term, but teaching students to 
solve problems and to think through 
something themselves, and to apply 
the content to whatever they’re doing. 
That’s where we’re going with STEM 
education.

As far as the state of  that education, 
I would say that our K-12 systems have 
come a long way. In the last decade, 
you can see a real shift —  changes in 
our standards, new science and math 
standards in most states now, chang-
es in how we assess students and what 
we’re looking for. There are changes 

in the actual way we deliver education 
through team teaching, learner-driven 
approaches, project-based learning.

We’ve really come a long way, and 
I think the public is very receptive of  
that and has come to realize the need for 
that. We did a study at U of  I a few years 
ago just looking across Idaho, and over-
whelmingly the public that we surveyed 
recognized the need for their children to 
have STEM programs and have access 
to those.

Perhaps where I think we might still 
be lagging is in higher education. It’s 
kind of  behind in the rest of  the edu-
cation world in terms of  doing those 
things. There’s still an awful lot of  pro-
fessors and colleges and classes that 
still stand up and lecture or do not give 
authentic experiences to the students. 
There’s still a mindset on “it should be 
content.” I think we have a ways to go 
in higher ed, but I’d say the education 
system has really come a long way in 
STEM in the K-12 system.

AMY LIENTZ: 
I’m going to bring a little bit of  an 

industry perspective here. I would say 
that we have a lot of  nervous anxiety 
amongst the industries in this state. I’ll 
give our own example. We have 4,800 
employees, and a lot of  those employ-
ees do have some kind of  STEM back-
ground. We currently have 350 open-
ings. We anticipate in Eastern Idaho, 
related to nuclear energy, other energy 
and cybersecurity, an incredible defi cit 
in terms of  the needs that we have. Just 
in the tea leaves here, we’ll see about 350 
new opportunities again next year, and 
it’ll keep going like that for the next fi ve 
years. It doesn’t help us that we have 
a retiree population that’s occurring 
right now as well.

So, what are we doing about this? I’d 
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say from an industry perspective, we 
have to treat this as investment, just as 
every industry probably should. Just as 
you would with a leaking roof  or a new 
building, we have to be deeply engaged 
and involved in helping solve the prob-
lem down to the school in a small little 
rural town, to actually connecting with 
universities around the world to help 
fi ll these positions. We do take this se-
riously in terms of  an investment, and 
we have all kinds of  things that we’re 
working on that you’re going to hear 
about today.

Fortunately, I don’t feel alone with 
our industry. I feel like other indus-
tries are paying great attention to this 
because there’s such a desperate need 
to fi ll these positions. Even the 3,000 
construction workers that have to be 
brought onboard to build the small 
modular reactor in the next fi ve years 
will have to have some component of  a 
technology understanding. It’s an im-
portant topic and I think we have a long 
ways to go, but I think I’m seeing little 
bits of  progress here and there that 
make me feel a little bit better and help 
me sleep at night.

When technology is a part of near-
ly every fi eld going forward, what 
advantage is there to segregating 
STEM as this kind of separate 
thing rather than emphasizing the 
use of technology in every fi eld? 
For example, instead of telling 
people they need math to be able 
to code, why aren’t we talking 
to artists and psychologists and 
encouraging them to get into fi elds 
like customer experience and user 
interface design?

ANGELA HEMINGWAY: 
I would say that perhaps that’s a 

misconception. We actually recognize 
that technology is going to be required 
in about 90 percent of  the jobs in the 
future. That’s why we feel it’s critically 
important to give all teachers the oppor-
tunity to get training and resources in 
a variety of  di� erent types of  technol-
ogy, be it robots or drones, or advanced 
manufacturing. That’s really the pres-
sure point that we’re coming from. We 
defi nitely do not segregate, and we rec-
ognize that professionals don’t sit down 
and do math for 45 minutes, then stand 
up go to a di� erent room and go do sci-
ence for 45 minutes like we are training 
the high school students to do. We have 
to break that mold. We have to do that 
through educating the teachers, show-
ing them what integrated STEM looks 
like, helping them understand what 
STEM professionals actually do. I think 
those are absolutely critical compo-
nents.

A quick story, the Idaho Educational 

Technology teacher of  the year is ac-
tually a music teacher. She came to us 
three years ago and said, “I teach mu-
sic, I’m just a music teacher but, I want 
to enter your robotics program” called 
Bot Ball. Three years later, her students 
are programming robots. They’ll do the 
hokey-pokey, they’ll put their claw in, 
put the claw out. I think that is the beau-
ty of  the potential of  STEM education 
done correctly. It truly is an integrated 
approach.

MELINDA DAVIS: 
I agree fully with Angela about the 

integration; it’s absolutely necessary. 
There still are some advantages, howev-
er, to taking some components of  STEM 
and treating them separately. That has 
to do with getting the content knowl-
edge and that fundamental understand-
ing. Sometimes that requires that you 
look at it solely, like genetics. You really 
have to have some fundamental under-

standing of  genes and how they work. 
Sometimes that is better learned by 
treating it separately than moving in 
the integration. There can be advantag-
es.

I think also with technology, before 
you can move into how do you use it 
and apply it, sometimes there’s a need 
to have lessons in how does that piece 
of  technology work? What are the me-
chanics of  it? How do I use it? How do I 
turn it on? Some of  those things you can 
teach separately.

I do think we ultimately have to be 
teaching it in that integrated fashion. 
At times, there is some merit to teach-
ing the individual components and con-
tent knowledge.

AMY LIENTZ:
I agree with Melinda. We have to still 

have that material scientist or that elec-
trical engineer or I could go on and on 
with those specifi c examples of  special-
ized expertise.

However, when you look at that 
broad number of  jobs that we are hir-
ing, I think the people that do maybe 
apply for a communications position for 
instance will rise to the top of  the pile as 
we’re looking at those resumes if  they 
have some science background, if  they 
can understand science, understand en-
gineering and talk about it, and specifi -
cally technology. It does serve well with 
many di� erent careers if  we try to en-
courage students to take some classes 
in computer science, take some classes 
in web design so that they have that ad-
ditional experience to add to their back-
ground and their resume.

The other thing that I fi nd is very 
helpful for industry is working with a 
community college. You’re not going to 
get necessarily all the things that you 
think you’re going to get out of  a college 
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education or even a certifi cate, but 
then once you get there into a job, then 
working possibly with that communi-
ty college to help you enhance your ex-
perience through some other kinds of  
classes for recertifi cation. That is very 
helpful to help broaden that student’s 
experience after they get their job and 
at least allowing them to continue 
their education without necessarily 
having to dive into getting another de-
gree or a master’s education program.

JAY PATEL: 
I agree with what Melinda said that 

we need to teach these concepts foun-
dationally in an isolated fashion. But, 
growing from there, we need to make 
sure that everyone has exposure to 
these concepts so that they can enable 
their day to day. I love what Angela 
mentioned about training the teach-
ers and how the music teacher is now 
teaching these STEM concepts.

One thing we’ve seen time and time 
again is that STEM has a highly cre-
ative component that not everyone 
recognizes.

With issues such as Facebook 
privacy concerns as well as future 
developments in areas like robot-
ics and artifi cial intelligence, how 
should STEM education incorpo-
rate concepts such as ethics?

MELINDA DAVIS: 
I think that’s a pretty straight for-

ward one, which is I think in all fi elds, 
not just STEM, those ethical or other 
considerations beyond just the techni-
cal, need to be actually incorporated in 
the curriculum. If  you’re teaching bio 
genetics and you’re getting a degree in 
genetic engineering, there ought to be 
a course in what is ethical in genetic 
engineering. There’s no reason in all 
fi elds that we aren’t just incorporating 
that in the curriculum.

ANGELA HEMINGWAY: 
I would just say with the Facebook 

and social media platforms, that many 
school servers actually block those 
platforms, which makes it incredibly 
challenging as a teacher to teach eth-
ics and utilization of  some of  these 
social media platforms when we can’t 
even access them at school. At what 
point do we need to also ensure that 
parents and communities are aware 
of  these issues as well? That’s another 
piece that we need to solve because we 
can’t always access some of  this infor-
mation at school itself.

AMY LIENTZ: 
I think the question is really time-

ly. I was just at a meeting at the Na-
tional Academy of  Sciences and this 
was their theme. It not only talked 
about the role of  data and information 
coming through from social media 
platforms, but it talked a lot about ar-
tifi cial intelligence and the complica-
tions with artifi cial intelligence.

I will say that one of  themes is don’t 
believe everything that you see. Teach-
ing those skills to ask questions, to go 
to the source and try to make sure 
that that information is legitimate. 
You need to do that as a scientist or 
as an engineer, or even just as a gen-
eral practitioner of  getting that infor-
mation. It was fascinating to hear the 
challenges with artifi cial intelligence 
that there is.

You have to question that data 
that’s coming back to you. I think 
there is a new STEM job opportunity 
that they’re calling the algorithm au-
ditor, which I think is a really good 
idea. We look at that at INL and we’re 
looking at that seriously. We actually 
have a research integrity o�  ce, and 
we really take a look at this and look 
at it in all of  our practices. Our higher 
education institutions are asking us to 
help them with their integrity o�  ce as 
well.

MELINDA DAVIS: 
The di�  culty the teacher said she 

had getting through to students that 
Wikipedia wasn’t a primary source, and 
they haven’t been taught to question 
that, so I appreciate you brining that up.

JAY PATEL: 
I think there are a lot of  eyes on pri-

vacy, and that’s great that we’re having 
this discussion. The piece that worries 
me signifi cantly is bullying. My nephew 
is in sixth grade, and everyone has iP-
ads and it’s pretty cool. They have these 
apps that they use, and they can interact 
with their teachers even when they’re 
at home and interact with each other. 
But there are unintended consequenc-
es. Those unintended consequences are 
they have a chat room with all of  their 
students with no teachers, that they’ve 
created as kids. As part of  that, my 
nephew had posted too many memes on 
this chat room and got kicked out by the 
person who created the chat room. He 
was the only person who was not part of  
this chat, and it really hurt him.

There are these situations that we 
don’t really know how to deal with right 
now. We do a great job in schools talking 

about bullying in person. But, there’s 
this whole new realm now of  this cyber 
bullying that’s happening that we need 
to start paying attention to and just ed-
ucating our kids on, in what is appropri-
ate and what’s not.

There’s been a lot of talk about 
how educational institutions need 
to be providing the technology 
instruction that people need. What 
role should business and industry 
be playing in helping train and de-
velopment employees they need?

AMY LIENTZ: 
As I mentioned earlier, this is a crit-

ical part of  what we do, and it’s import-
ant that we do it right. I think it really 
starts with making sure we understand 
so we can articulate it to the education 
community what we need. Making sure 
that we not only know what we need 
right now, and what are the gaps that 
we’re fi nding with the people that are 
coming in on their resumes, but also un-
derstanding what that is two years from 
now, fi ve years from now.

Once we have that inventory of  what 
it is that we need, then it’s on us to 
maybe make sure that we help articu-
late that to our education institutions. 
We’ve done that, we’re doing that at 
Idaho National Laboratory, but we’re 
not just talking about what we need, we 
have diving in, we’re providing grants, 

we’re providing hands-on help to devel-
op that curriculum.

University of  Idaho has just launched 
a new cyber program, and Melinda 
might be able to talk about that a little 
more, but it’s connecting with industry 
in a profound way. Also, this goes to pro-
grams that we’re seeing at the other in-
stitutions as well.

It really has to be deeply engrained, 
and then we have to take folks like Jen-
nifer Jackson, who has worked for me 
as our STEM Program Development Di-
rector, to get those ideas into the schools 
and help excite and inspire.

JAY PATEL: 
Amy, the feedback loop that you 

mentioned is critical, having that feed-
back loop between businesses and ed-
ucational institutions. At Coding Dojo, 
that’s what we’re built on. We’re built 
on a constant feedback from companies 
in what’s worked and what hasn’t. That 
feedback has allowed us to be very nim-
ble and adapt our program quickly to 
suit those needs.

I think at a deeper level, businesses 
thrive when employees thrive. Employ-
ees thrive when they’re growing. We’ve 
seen this movement towards learning 

and development budgets. We’ve seen 
a lot of  support from states in provid-
ing some of  that funding as well. That’s 
something that’s critical beyond educa-
tion. When you’re a professional work-
ing at a company, if  you have the ability 
to learn as they’re giving you a learn-
ing development budget that’ll help 
you grow, which then helps business 
group and that increases retention too. 
There’s a feedback loop that’s defi nite-
ly extremely important for a business 
to provide to educational institutions. 
There’s also that piece of  investing in 
employees while they’re working to 
make sure they’re growing, and they 
have education learning development 
opportunities while they’re in the job 
itself.

ANGELA HEMINGWAY:
I would just say INL’s long-

term vision has been really sup-
portive of  the work that we do as 
well. I think Amy mentioned Uni-
versity of  Idaho’s cyber program 
— students aren’t just going to magi-
cally show up there once they get to the 
doors of  college. We’ve just started a 
new program with the support of  INL 
called Cyber Start, and it’s this really 
cool, online gaming environment where 
high school girls go in fi rst, and they’re 
the ones that unlock the challenges for 
the rest of  their classmates. It’s a great 
opportunity for high school girls to 

kind of  be able to get involved and be-
yond that to be able to jump in, so that 
we’re creating a kind of  pathways for 
students that choose to pursue this at a 
college level.

Industry, at least from our perspec-
tive, we’ve formed some really great 
partnerships with our state funding 
that we received. We have a grant called 
a public-private partnership where we 
have the opportunity for industry to 
lead out on a program or project, and 
we can provide supporting funds to help 
enhance and leverage the funding from 
industry.

MELINDA DAVIS: 
I think everyone said a lot of  the 

things that industry can do already, and 
Amy said it very well. My number one 
thing I had written down originally was 
“tell us what you need,” and INL is a 
great example of  that and Amy nailed 
it when she said that. I think once you 
have those relationships between educa-
tion and industry beyond just the what 
you need in terms of  skills and jobs, you 
can get deeper kinds of  questions. The 
things we hear from the industry part-
ners are valuable. They’re telling us 
what they’re hearing, what they went 

through, what girls say. Females that 
come into an engineering degree, what 
are the di� erences? They can get down 
into the details of  the things we need to 
understand.

The outreach, those activities you 
talked about, are really critical. I think 
one thing that we forget is that there 
needs to be awareness of  the di� erent 
jobs that are out there. It’s great that you 
tell educators what you need, but the 
parents, students, community members 
and the teachers don’t always know all 
these new and changing jobs. Our stu-
dents spend a great deal of  time in the 
classroom, and if  their teacher doesn’t 
know those jobs exist, then they’re not 
going to hear about them. That’s one 
way they can really engage is by show-
ing up, explaining the jobs, providing 
job shadowing, providing opportunities 
for people at the communities at large to 
see what these careers are.

Let’s talk for a minute about the 
gender gap in STEM fi elds. Men 
still hold the vast majority of the 
jobs and there’s been some discus-
sion about the ‘bro culture’ that 
makes it unwelcome to women. 
What sort of positive trends are 
there for women in the industry?

JAY PATEL: 
We have seen positive trends, es-

pecially in our programs, typically in 
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Silicon Valley, the percentage for com-
panies hovers around 10 percent, and 
that’s pretty dismal. We’ve seen in our 
programs, rising from 20 percent up 
from there. The thing that I want to 
highlight here is there’s no silver bullet. 
There’s no silver bullet solution, it real-
ly takes a multi-pronged approach at all 
levels of  education. From zero through 
life, and across parents, schools, busi-
nesses, and the state to solve this prob-
lem. It’s many small steps that we need 
for the eventual out-
come.

Part of  that is 
really some of  the 
deeper-rooted is-
sues like some of  
the things that cre-
ate this mindset that 
hey, this job is not 
something that I’m 
cut out for or that I 
have the opportunity 
for. We need to cre-
ate those opportuni-
ties at all levels. We’re trying to create 
that opportunity at the adult education, 
post-secondary education level, so that 
someone who didn’t previously have the 
opportunity can break into the indus-
try. We need to create those opportuni-
ties to break into the industry at all lev-
els, not just post-secondary education 
but undergraduate, high school, all the 
way down to K through 12.

If women and girls don’t want to 
get into STEM, what’s the problem? 
Isn’t STEM a meritocracy and the 
best people rise to the top?

ANGELA HEMINGWAY:
Just a few facts, I think many of  you 

know that women are getting college 
degrees in record numbers. Anywhere 

from 52 to 57 percent of  the bachelor’s 
degrees are earned by women. Howev-
er, they still do only represent 24 per-
cent of  the STEM workforce. I think 
step one was to recognize we have a 
problem. Gender wage gap continues 
to be a pretty signifi cant issue as well. 
If  you choose a non-STEM job, women 
are going to face about a 21 percent low-
er wage than a man doing the same job. 
In STEM it’s 12 percent; in engineering 
and computer science it’s as low as 7 
percent. We’re really closing those wage 
gaps as we have women start to move 
into more of  these fi elds.

If  you haven’t read the paper, it came 
out just last year and it’s called ‘Closing 
the STEM gap’ it was actually commis-
sioned by Microsoft, they have some 
phenomenal data in there of  studies 
they did with young women as well as 
with college women. Some of  the big-
gest factors that women list is who in-
spires them to go into STEM? It’s often a 
combination of  especially their mom — 
dads have a lower e� ect, I think it’s still 
important, my dad is the one that in-
spired me — but moms and their teach-
er. Teacher was regardless of  gender.

The goal isn’t to get young men to 
leave the profession. We need them go-
ing in at the same rate if  not more, be-
cause there’s so many new jobs being 
developed, but also encouraging young 
women or at least letting them know 
that these are opportunities. One thing 
that we’re doing with educators is that 
we’re launching a teacher externship 
program. Almost 95 percent of  our edu-
cators here in Idaho have never worked 
in private industry. Most of  us, we came 
out at 22 or 23, we knew we wanted to 
teach, that was our career pathway. So 
it’s di�  cult for me to know the jobs that 
are available, the jobs that are becoming 
available unless I have some work expe-

rience. We’re trying to change the nar-
rative so that teachers can go get some 
on-site work experience and be paid as 
professionals for their time. We’re going 
to be learning from this pilot program 
about how teachers are going to inte-
grate what they’ve learned by getting 
some true work experience in industry 
to be able to bring than then back to the 
classroom.

We have another program with Big 
Brothers Big Sisters. We’re looking for 
STEM bigs. If  you’ve always wanted to 
be a STEM big and have a group of  mid-
dle school girls who will just adore you 
and you can watch them thrive, that is 
just another program that we’ve invest-
ed in with Micron Foundation that we 
think is just critically important so that 
young women can see these role models 
and be able to emulate those.

Then I think kind of  the last thing 
that I just wanted to mention, is that re-
ally helping young women understand 
that STEM jobs are incredibly creative 
and that they are changing the world 
for good. Most women see that when 
they choose health care or biological 
sciences, but helping them understand 
that mathematicians and engineers and 
computer scientists really do make an 
impact and can be creative in their jobs. 
That comes from them engaging with 
individuals in that profession.

MELINDA DAVIS: 
I think there are positive trends in 

what we’re doing to try to address the 
gender gap. As Angela said, there’s an 
awareness, we need more of  it, but it’s 
growing, there is an awareness. You’re 
seeing more and more programs aimed 
at younger girls, and we know where 
we lose them. We know that they start 
out in elementary school loving science 
and math, then they lose in interest by 

the time they’re in junior high often. We 
see more and more programs aimed at 
the younger girls to keep them engaged. 
Then all the way up to the university 
level, we’re seeing programs.

I mentioned that the College of  En-
gineering has actually started an ini-
tiative that is intended to increase re-
cruitment and retention of  females in 
engineering programs. As you said, it’s 
multi-pronged. So College of  Engineer-
ing is doing things like establishing their 

mentoring network, 
trying to change the 
culture, trying to do 
things that change 
the culture. Angela, 
you mentioned role 
models, hiring more 
female faculty that 
can serve as role 
models and mentor 
these young girls 
that come into the 
program.

There is a lot of  
positive I’d say going on to try to ad-
dress the gap. We still see that the big 
gap is in the physical sciences and en-
gineering, and a lot of  that is attributed 
to what Angela brought up, that there 
are a lot of  studies that girls like to be 
contributing to something, a societal 
problem, solving something. They don’t 
necessarily see that connection when 
they see an engineering job. There are 
e� orts underway by a number of  places 
now to change the way they just write 
the job descriptions. They can see that 
there’s some teamwork involved and it’s 
not just the bottom dollar. There are a 
lot of  positive trends.

Unfortunately, I don’t think it’s a 
meritocracy, not yet. There’s a tre-
mendous amount of  implicit bias that 
still occurs especially when children 
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are young. There are studies that have 
actually shown that girls receive low-
er grades in math for the same perfor-
mance as boys. When you take away 
the gender, the name of  the child, they 
get equivalent scores. When they have 
their name and the teacher knows the 
gender, they absolutely unconsciously 
grade harder and give girls lower scores 
in math. So, these kinds of  things are 
still occurring, and they have to be ad-
dressed, and I think the fact that there’s 
research bringing that to light and un-
conscious bias and inclusion training 
going on now is a positive trend.

AMY LIENTZ:
It goes to making sure we’re really 

careful about our language and how we 
inspire young women to look at these 
careers. I’ll give the example of  a pro-
gram that was started with industries 
in Eastern Idaho called “Your Future 
in Technology’ where probably about 
10 of  us industries that really need to 
hire folks in STEM fi elds at all levels 
went out to the schools. This was an 
after-school program with parents and 
teachers and kids in rural towns to re-
ally provide excitement around these 
careers in a technology-based fi eld. 
The very fi rst event, a gentleman got 
up and said “Wow if  you become an 
engineering technician, you’re going to 
make $80,000 and you’re going to be able 
to buy that new pickup truck cause it’s 
really awesome,” and it instantly was 
not exactly the most exciting thing to 
say to some of  the girls in the audience. 
We did a little coaching and said maybe 
we can work on this a little bit more. 
Let’s work on our messaging a bit. That 
really changed at least how we talked 
about engineering. We made sure we 
brought role models, other gals that 
were engineering technicians or ener-

gy technicians. Some people were very 
excited about that, but you really want 
to be as inclusive as possible as you’re 
doing these things.

We also had an example where we 
went up to the Idaho Youth Challenge 
Academy at Pierce to talk about en-
gineering. If  you haven’t been there, 

it’s an incredible 
program. It’s in the 
middle of  nowhere 
purposely, and it’s 
working with chal-
lenged students in 
a program that is 
a high school. We 
were up there teach-
ing folks about en-
gineering and the 
girls automatically 
came together as 
a group. They had 

the option to work with the boys as a 
team, but they all chose to work as a 
team. We really worked hard to make 
this a team project, and that’s because 
a lot of  times the girls really thrive on 
this team environment in which they 
can design something together and 
create something together. They loved 
it, when they walked out of  there they 
were like, “This engineering stu�  is 
very cool.” They could see themselves 
in those potential careers in the future.

What is it that STEM education 
can do to promote the sort of 
collaboration, communication and 
other soft skills that technology 
professionals need?

ANGELA HEMINGWAY: 
The new science standards are very 

project-based. Giving students the op-
portunity to do projects, to form these 
groups that Amy was talking about, and 

to solve issues in their local communi-
ties, that really is kind of  the angle that 
we’re taking. We’ll really be rolling out 
with educators these new science stan-
dards, and they’re all wrapped around 
project-based learning. Then allowing 
those students the opportunity once 
the project is over, you’re not just put-
ting it in a binder 
and turning in an 
essay. You’re actu-
ally presenting it in 
a fashion to local in-
dustry, to the school 
board, making sure 
that you have a way 
to let students know 
that they’re being 
listened to, that they 
can practice those 
variety of  communi-
cation skills that we 
know that they need.

I think we’re really headed in a good 
direction. We still have a lot of  work to 
get there. I would say lastly, we need to 
make sure, and it’s been mentioned a 
number of  times, that we’re not just fo-
cusing on the classroom. Students only 
spend 20 percent of  their time in a year 
in a traditional classroom. That means 
80 percent of  their time is spent out-
side doing other activities, interacting 
with peers, with informal educators at 
local libraries and after school camps, 
as well as with their parents. Making 
sure that we have a spectrum and a 
more broad approach than just teach-
ers, which is what we do through our 
activities at the center.

MELINDA DAVIS: 
I think Angela hit it right there with 

project-based learning. That is really 
one of  our key approaches to bringing 
these soft skills into it. So, students as 

you said, in a project they actually go 
out and interface with the community 
to understand the problem before they 
tackle it. They present their fi ndings. 
They’re learning a lot of  these oth-
er skills along the way. I think this is 
probably the thing when we interface 
with industry and say, what do you 
need? We hear the most is the students 
have some knowledge, but they don’t 
have the soft skills, or they can’t com-
municate, or they don’t know how to 
collaborate because we haven’t taught 
them that. We know it’s still a problem 
because we’re still hearing it, I heard 
it just last week from some manufac-
turers in Lewiston. We know it’s still 
a problem, they’re still saying we need 
to teach these, but I think we’re headed 
that way, as you said Angela with the 
project-based learning. I think at the 
college level, we’re starting to realize 
we have to incorporate those things 
as well so when you come in and do an 
engineering degree or a genetics de-
gree, whatever it might be, that we give 
students more opportunities. We give 
freshmen the opportunity to present 
a poster or a presentation, we provide 
networking opportunities for our stu-
dents. We give them chances to do it 
where they may mess up a little, but it’s 
a safe environment to practice those 
skills, and I think that’s something that 
we can and are starting to do more of.

There’s been some talk that educa-
tion is going to become more skills-
based and less credentials-based. 
What are the advantages and 
disadvantages to the skills-based 
approach for STEM?

MELINDA DAVIS: 
I actually don’t like the term skills-

based, I prefer competencies because 
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skills sounds kind of  more narrow. 
I know how to run that machine is a 
skill, but do you have the competency 
to know what’s not working if  you get 
the wrong result o�  of  it? I don’t neces-
sarily use that term.

I think there are some advantages to 
skills-based, and one of  those would be 
in entry-level jobs. We need to be able 
to demonstrate you have those skills 
to get into the entry-level job. Can you 
run this piece of  machinery or equip-
ment? Those are skills they’re looking 
for. There is an advantage to getting 
students into the workplace faster into 
these entry-level jobs. Skills-based as-
sessment can be more equitable, often 
it’s not as judgmental, it’s less objec-
tive. However, the disadvantage is that 
you aren’t looking at those underlying 
competencies. Just because I can run 
that machine, doesn’t mean I will know 
what to do when it breaks down. It 
doesn’t mean that I can solve a problem 
or tell that my product is not what you 
really wanted when I come to work.

AMY LIENTZ:
I agree with a lot of  things Melin-

da said, but those foundational skills 
are very important. You can get spe-
cifi c skills, and I think that’s good for 
a short time. But how many of  us are 
doing what we’re doing today that we 
were doing right out of  school? Proba-
bly not very many of  us because times 
are changing, technology is changing, 
needs are changing all the time. You 
really can’t get away from making sure 
you have some of  those foundational 
skills to give you the ability to adapt 
and to evolve and to learn, and the crit-
ical thinking is so important in how we 
grow in our own careers.

I will say the community colleges 
play such an important role here 

because they’re able to get into the 
classrooms, in our high schools for in-
stance, and really look at some of  the 
skill-based opportunities, then be able 
to translate that to community college 
and roadmap it. Then also connecting 
it back to a university, so if  they want 
to go further on and grow, those oppor-
tunities do exist.

JAY PATEL: 
Ultimately as a business, I would 

look to credentials to prove that an 
individual has the competency, and 
I think at the fundamental level, the 
credentials can provide that baseline 
proof. It can really help the individual 
to understand competencies at every 
level. I love what you said about the 
deeper competencies, that deeper skill 
set that’s going to last you throughout 
your career. I think what’s needed next, 
and what we’re seeing, is something 
like these apprenticeship programs 
where we’re really bridging education 
and the workforce and really making 
sure that individuals have that oppor-
tunity while they’re going through 
school to actually get raw skills by 
learning by doing. By actually working 
in a company and being trained on the 
job, in a controlled capacity, in a capac-
ity where they have the support from 
the business as well.

On the collaboration question, I re-
ally wanted to highlight everyone had 
mentioned project-based learning, 
and that’s critical. I wanted to share 
a little bit about our experience going 
through and starting o�  with proj-
ect-based learning and this collabora-
tive environment. We started o�  with 
that to train these soft skills. But the 
feedback that we received from com-
panies was that individuals still lacked 
certain soft skills. One example that 

was given which really stuck with us, 
was when talking about the work they 
did as a team, individuals would say 
I rather than we. These are small el-
ements that add up to a larger gap in 
these soft skills. What we started doing 
is we started having those career ser-
vices courses and having a deliberate 
approach when we’re administering 
this project-based learning and these 
collaborative environments and the 
presentations, also training the pieces 
that train the soft skills. We’re talking 
about say we instead of  I, and little 
things that that really add up and train 
those soft skills. Also, talking about 
how to present yourself  and how to 
approach an interview and things like 
that that really benefi t the student far 
into their career.

Working in STEM fi elds pays 
better than teaching. What does 
STEM need to be able to do to 
attract the types and the numbers 
of teachers it needs?

ANGELA HEMINGWAY: 
I think from experience, teachers 

may not always see ourselves as a pro-
fession that we encourage students 
to go into. Having spent many years 
in a classroom, the fi rst 10 years that 
I was teaching, hundreds of  students 
came through the door. I would say, 
“You’d be a great engineer, you’d be a 
great computer scientist, you could be 
a pharmacist or a nurse,” but I never 
said “You could be a teacher.” I feel 
those fi rst 10 years I did a disservice 
to my students. I’m working to make 
up for it by trying to write a book that 
a high school teacher could hand to 
a student and be able to say, “This is 
what I love about my job.”

Parents want their students to have 

jobs shadow opportunities, well I see 
208 of  them every single day that come 
through my classroom. There was 
a group of  students that I would see 
here and there, and I would ask, “have 
you considered teaching? I really need 
a peer tutor.”

Over the four years that I really 
went after those students and said, 
“You could be a good teacher,” 12 of  
the students went into teaching, and 
10 of  those are still teaching here in 
Idaho.

MELINDA DAVIS: 
I feel like we should give a caveat 

that this is my opinion and only my 
opinion, and not that of  the university. 
I personally think our biggest problem 
is inequity of  pay and treating teachers 
as professionals. Teachers are often 
discounted, their opinion, they’re not 
invited to the table to give their opin-
ion. They’re thought of  as less than 
important, and I’m going to give you 
a personal example that I’m ashamed 
of. There was a time in my career as 
a scientist that I thought, yeah, educa-
tion is kind of  what you do if  you don’t 
like science and math. That’s not true. 
Now that I work with educators, I see 
how tough their job is, how much they 
do, they go in, they learn science and 
math. I see how committed they are.

We still have that stigma attached 
to teachers, and we have it in Idaho 
I think, horribly. Inequity of  pay has 
got to be addressed. We’ve got to rec-
ognize the importance. These teach-
ers are a huge infl uence on where our 
children are going to end up in their 
lives. Give them professional develop-
ment opportunities. Give them chanc-
es to get higher degrees, masters and 
doctorates in their chosen fi eld of  ed-
ucation.
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AMY LIENTZ:
We defi nitely see the value of  the 

teacher, and that’s where we do put 
a lot of  our grant dollars and a lot of  
our support is with the teachers in the 
schools. They are the connector to the 
student and to the other programs. I 
wish we had a lot more money because 
I think we could impact and have more 
infl uence than we do. We also have a 
teaming teachers program where sci-
ence teachers from a variety of  di� er-
ent schools help us, and help us get into 
the classrooms. We’re refreshing that, 
and we hope to have even more teach-
ers. I love the partnership that we’re 
having with the STEM Action Center 
and working with the teachers them-
selves. We want to do our part to really 
help wherever we can, the teachers.

When we go out into rural Idaho, I 
think that’s where we see such a need. 
We have doubled down essentially, in 
our help to the rural parts of  the state. 
It’s not as easy to get to us at Idaho Na-
tional Laboratory if  you live in Malad 
or some of  the other small towns. We 
are doing our part to get out to them 
and also to provide the grants to the ru-
ral towns.

I will say that because we have a 
group of  retirees, many of  them want 
to teach when they’re done working, 
maybe at the Idaho National Labora-
tory. I hear that from other retirees in 
other places, that they see this as an op-
portunity to give back and they want to 
share their knowledge. We also interact 
with a lot of  veterans, and we see their 
interest in giving back and hopefully 
maybe that’s a population where we 
can attract and share the opportunity 
to be a teacher.

JAY PATEL: 
I agree with everything that’s been 

said. The big misconception we need 
to get past is teachers can’t practice, 
also all practitioners can teach. Those 
are two misconceptions that I think we 
can get past. Our experience, what we 
found, we had a very tough time hir-
ing instructors for our programs. It 
was a problem with our approach. We 
were approaching practitioners with 
10 years of  experience and expecting 
that from day one they could teach. In 
hindsight it’s obvious. We shifted our 
approach to get phenomenal teachers 
and teach them how to code because 
teaching is a deep skill set that is very 
unique. That’s something that I think 
we all need to recognize. A great ex-
ample is our instructor here in Boise, 
she is a phenomenal teacher fi rst, and 
we taught her how to code. That’s why 
she’s so e� ective because teaching is its 
own skill set.

ANGELA HEMINGWAY: 
I would just note that yesterday the 

legislature did support raising starting 
teacher salary to $40,000. When I took 
my fi rst job in 2000 with a master’s 
degree, they paid me $28,000. They’ve 
certainly come a long ways as far as re-
cruiting teachers in, and we do, as was 
mentioned, spend a signifi cant amount 
of  our budget, about $1.3 million dol-
lars this year, training teachers.

It was also Amy that mentioned, we 
need support in our classroom. When 
students came to me and said, “Heming-
way, we want to build and code a robot,” 
I am the microbiologist. I know genetic 
code really well, but when it came to ac-
tually guiding them on how to build a 
robot and the engineering behind that, 
I really struggled. There’s many teach-
ers, especially in rural communities, 
that simply tell their kids “No, I can’t 
help you. I don’t know how to do that.” 

How do we break down those barriers 
so that teachers can open their doors, 
they know who to reach out to, who is 
my local engineer, or some support I 
can get online? We have an online men-
torship platform that connects mentors 
from anywhere that have been back-
ground checked in with classrooms. 
There’s really opportunities out there 
to support us educators. As you said, 
we’re trained to teach fi rst, that means 
some of  these areas and research proj-
ects the students are trying to do are 
beyond the content knowledge that we 
have. So, supporting us in the classroom 
would be incredibly helpful.

What are some things that other 
states and countries are doing in 
STEM education? What is Idaho’s 
biggest barrier?

JAY PATEL: 
What we see is a lot of  the education 

doesn’t have to happen via the web. A 
lot of  the education can happen in per-
son with whiteboards, with collabora-
tive environment, and live activities, 
live experiments, building things in 
person as a team. There are resources 
that can be downloaded and then used 
as well. For us, we’re seeing more and 
more, even in our program, our learn-
ing platform is on the web, but most 
of  our education is done in person via 
whiteboard. We have students writing 
code on the whiteboards because it 
trains them to think like a computer 
and it’s more e� ective. It really does 
not have to rely on an internet connec-
tion. There are tons of  activities that 
we can embrace.

ANGELA HEMINGWAY: 
Idaho actually has schools that are 

exceptionally well connected. We’ve 

been testing all of  our students online 
for statewide assessment since 2005. 
It’s when children leave the classroom 
that I think there are struggles and 
challenges. We’re working with librar-
ies, sometimes the library is where 
communities go when they need local 
connection.

Another thing, too, communities 
have really coalesced around our fam-
ily STEM event grants. That provides 
funding to a community to be able to 
host a STEM event where they can 
bring in local STEM professionals. 
Some of  them bring in grocers, the lo-
cal beekeeper, the local bank, there’s a 
lot of  di� erent opportunities. By bring-
ing those professionals together, bring-
ing communities and families there, 
we see a 36 percent increase in student 
awareness of  STEM careers in their 
own backyard.

Again, doing some unplugged activi-
ties, there’s plenty of  them, but schools 
and libraries are surprisingly well con-
nected.

MELINDA DAVIS: 
I would say some of  the best prac-

tices and successes that we’ve seen in 
communities where they have issues 
such as broadband and they’re rural 
and isolated, is where you have commu-
nity buy-in. Then you get as you said 
coalescing around activities. You have 
the nonprofi t community organization, 
you have the informal STEM organiza-
tions like the library, you have the busi-
nesses involved. They actually all come 
together with the goal to provide STEM 
learning opportunities to the students 
and their community. That’s probably 
the number one approach that seems to 
be working in these communities that 
may be disadvantaged in other ways, 
it’s partnerships.
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