
Juniors Justin Huynh, left, and Josue Reyes watch a biodiesel demonstration during their joint environmental science and biotech engineering classes
at the Energy Institute High School, a STEM-focused magnet school in Houston ISD. Michael Ciaglo / Houston Chronicle

I
f all goes according to plan, Debo-
rah Marin will graduate from high
school in Houston ISD, become a
first-generation college student and
land a job as a petroleumengineer.

It’s a potentially lucrative career path for
Marin— federal data showpetroleumengi-
neers had a median annual salary of about
$128,000 last year — in a profession that’s
expected to add 5,100 employees over the
next decade.

It’s also a path, Marin said, that she only
considered because she attends the Energy
Institute High School, where she’s a junior.
The 700-student magnet school immerses
students in the energy industry through a
mix of unique curriculum, in-class projects
and internshipswith local businesses.

“We have doors opening for us,” said
Marin, whose older sister, Esther, is pursu-
ing an engineering degree after graduating
from the Energy Institute last year. “It feels
goodknowing thatwecouldmakeourselves

‘DOORSOPENING’

By Jacob Carpenter

Industry continues on K4

Fordistricts, cooperationwith industry leaders results in students receivingmorehands-on, real-worldexposure

to the science- and technology sector, where high-paying jobs abound. Corporations, in turn, hope to inspire

youngsterswhowillbeindemandasbabyboomersretire.TheU.S. isexpectedtohavemorethan3.5millionpositions

openinthosefieldsinthenextdecade,andtheneedforjob-readygraduateswillbeparticularlypronouncedinTexas.
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T
hese were no
ordinary build-
ing blocks, and
Klaire Padgett
andDaxtonStan-

tonweredoingmore than just
playing.

The pair, huddled in the
Ed White E-STEM Magnet
School library, were learning
the rudiments of computer
coding.

“You can do anything,” the
pony-tailedKlaire said before
describing how the plastic
and metal cubes — part of a
robotics construction system
—connect andmove.

Each block is like a code.
One cube is the “brain” that
runs the system. Another
block will tell the creation to
spin. If connected correctly,
students can build patterns
that turn left or turn right.

“Youneedasensorandalso
you need the brain and it can
move around,” the 6-year-old
said, focusing on making the
blocks click together as she
spoke. “When you don’t put
the wheels on the right way, it
doesn’t go the rightway.”

Daxton, 7, popped on the
piece with a headlight and,
like a bright idea, the creation
lurched forwardwith a beam.

“Whenever you take off the
sensor, it stops,”Klaire said.

Tamiko Brown, named the
2017 School Librarian of the
Year by School Library Jour-
nal, was almost as excited as
the twoyoungsters.

“They’re learning how to
code aesthetically and in a pri-
maryway,” she said.

The interdisciplinary cur-
riculum known as STEM
— science, technology, en-
gineering and math — is an
immersive experience at the
Clear Creek ISD campus and

the foundation of every aspect
of learning.

From constructing wooden
skiffs with real-life buoyancy
to studying bird watching in
the school’s nature preserve,
STEM concepts animate the
curriculumfromkindergarten
throughfifth grade.

The El Lago school, in far
southeast Harris County near
Johnson Space Center, has
been closely aligned with the
space program for decades.
Photos of astronauts and trib-
utes toNASAadorn hallways.
Students are known by their
collective mascot name, the
Satellites.

In the library, imagination
reaches beyond books to tech-
nology.Exercises, like thecube
construction system that has
Klaire and Daxton continu-
ously curious, influence stu-
dents to think beyond today’s

realities.
When he grows up, the

bespectacled Daxton said he
wants to do something that’s
possible now only in video
games.

“I’m basically making that
game in real life,” he said, be-
fore making the sound of an
explosionandmotioningaway
from himself. “Video game

things out here. People com-
ingout of abookandgetting in
a book.”

EdWhite E-STEM also en-
gages students through mak-
erspace, crafter and techclubs.

The robotics team used the
library’s 3-D printer to create
parts for a mobility assistance
device designed to help physi-
cally challenged animals. The
fluffy white stuffed dog in the
library, it turns out, wasn’t a
toy. The plush animal was the
stand-in pet on which team
members tested their proto-
type.

Brownsaid “forward think-
ing” has allowed her to bring
newconcepts and learningop-
portunities toall of the school’s
students.

“I just really want to try to
have the best library that I can
formy STEM campus. I’m not
just a librarian — I’m a STEM

librarian,” she said. “We just
really encourage student
voice, student empowerment
— and just innovation and
creation.”

Building adjustable wa-
ter basins out of clear plastic
shoeboxes has turned the
school’s fifth-graders into
amateur engineers and con-
structionmanagers.Working
in teams recently in the cam-
pus engineering lab, students
chose from a dozen materials
to create operable dams that
canhold back 2 liters ofwater
andcontrol theflow.Theycan
use itemssuchaspolystyrene,
foil, straws, dowels and duct
tape. There also is a financial
problem to be solved. Besides
thebox, the teamshaveastrict
$8budget tobuymaterials for
theoriginalprototypeand the
redesign.

It’s an exercise in under-
standing renewable and
nonrenewable resources in
conjunction with a hands-on
project that helps students
connect innovation to alterna-
tive energy and hydroelectric
power, fifth-grade science and
math teacherNicoleLongsaid.

“They get to design some-
thing. They get to test it out.
And when it doesn’t work
— or it doesn’t work perfectly
— they get to go back and re-
design andfixwhat they think
they could have done better
and retest it again and see
some improvement,” she said.
“As teachers, when we’re run-
ning this lab, it’s really our job
to just kind of back up and let
them discover that for them-
selves. They really get really
good at accepting failure and
knowing that that’s not the
end,knowing that theycan try
again.”

INTRODUCTIONTOSTEM?
THAT’SELEMENTARY

By Cindy George

EdWhite E-STEM Elementary first-grader Aliana Newswander cools herself with the windmill blades she designed last month in El Lago. In the
engineering lab, first-graders build windmills while fifth-graders build a dam to watch a water release, potential innovation to advise those who run water
basins that could prevent flooding like in Hurricane Harvey.

Steve Gonzales photos / Houston Chronicle

cindy.george@chron.com
twitter.com/cindylgeorge

EdWhite E-STEM Elementary first-graders Antonio
Leal and Gillian Gober build a robot in the library.

Fifth-graders PatrickMcLellan, left, Lily Baker and
Tilak Patel build amodel dam towatch awater release.

First-graders Jamie Daljado, left, and Audrina Slesky
prepare to test windmill blades in the school library.

Principal Matthew Paulson of EdWhite E-STEMElementary joins students for makerspace
time last month in the library on in El Lago, about 5 miles from Johnson Space Center.

Technology
concepts

come to life
for children
through

immersion
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F
or high school
students across
the Houston area,
exploring STEM
can range from

preparing for a one-day inno-
vation competition to attend-
ing a school-within-a-school
that encourages science and
technology careers.

For students in Klein ISD’s
STEM program, that meant
working to solve real-world
problems.

Using the Harvey-inspired
theme “Water Warriors,” the
program challenged schools
across the district to explore
STEMsolutions tofightflood-
ing with an eye toward pre-
venting some of the devasta-
tion wrought by the August
storm.

Nearly 300 teams present-
ed their ideas in December.
Scholars at Klein High School
won medals and a trophy in
Januarywhen theybestednine
other finalist groupswith their
invention, called “Hydrodam.”

Beatriz Avila-Rimer, Ma-
rissa Carlson, Patrick Sim and
Andy Zhou — all sophomores
— developed a prototype of
2-inch blocks that can be as-
sembled around a building to
absorb massive amounts of
water. Themoisture causes the
product toexpandandstabilize
into a4-footwall.

“I had other ideas … about
reinforcing the wall to keep
the water out or a sunroof that
would come down and block
out the water, but those were
unrealistic,” Sim said. “Our
Hydrodam seemed to be the
easiest toputoutanditwasalso
reusable.”

The group also considered
traditionalsponges, thenbegan
digging deeper. Literally. They
looked into the liquid-trapping
material inbabydiapers.

“Inside of the diaper itself,
there’s a type of powder called
a super-absorbent polymer,”
Zhousaid. “Whenit comes into
contact with water, it swells
to 400 times its original size.
Upon finding that out, that
laid the groundwork for our
research that led to theHydro-
dam.”

The teammembers liked the
concept.

“Our initial premise is that
wewantedabarrier thatwould
rise as the water level would
rise, so it would act as water
prevention — and as a wall,”
Avila-Rimer said.

Thoughnoneof the fourwas
affected by flooding, Harvey’s
destructive waters impacted
neighbors, people connected
with their school and sur-
rounding communities.

“Youwouldput it out…and,
as the floodwaters came in, it
would fill up with water and
swell,” Carlson said. “Once it
was completely full, which is

about the height of four feet, it
would stop and just become a
damandkeep thewater out.”

The group’s faculty advis-
ers are Merrill Willgrubs and
MonaKhaldi.

“Working with them for a
whole semester, I realized that
— especiallywith these four—
wheneveryougive themachal-
lenge, theyhave thepotential to
meet and exceed your expecta-
tions,” saidKhaldi, a civil engi-
neer who teaches the students

AdvancedPlacementphysics.
The chance to address real-

world challenges has sparked
a surge in STEMprogramsna-
tionwide in recent years.

At Humble ISD, educators
two years ago identified the
need for an engineering acad-
emy to prepare students for
their lives after high school, at
college or in careers.

Humble High School now
has a T-STEM or a Texas Sci-
ence, Technology, Engineer-
ing and Math academy. The
program is one of 132 desig-
nated statewide this academic
year by the Texas Education
Agency to improvehighschool
student performance in sci-
ence and math while boosting
the number of students who
chooseSTEMcareers.

Thoseacademiesareconsid-
ered “demonstration schools
and learning labs,” according
to the agency’s web site. Hous-
ton-area districts with at least
one T-STEM academy include

Alief, Angleton, Galveston,
Goose Creek, Houston and
Humble, as well as the South-
west, RaulYzaguirre,Harmo-
ny andKIPPHouston charter
schools.

At Humble High School
in northeast Harris County,
where most students change
classes all day to attend seven
different periods, T-STEM
studentshaveamorningblock
andanafternoonblock.

“Our students’ curricu-
lum is called project-based
learning where kids work on
specific skills and then they
immediately turn around and
work on a project using those
skills,” saidKimberlyMouser,
deanof academics.

Projects are done in groups
across grade levels and apply
to real-world challenges. T-
STEM students currently are
working on building energy-
efficient structures in the ar-
chitectural styleofFrankLloyd
Wright.

“They’re utilizing English,
history, math, science and en-
gineering,”Mouser said.

Open to all, but with a limit
of 100 per grade, the program
has about 60 students—most-
ly freshmen and sophomores
with a handful of 11th-graders.
At least 50 percent of students
ineachT-STEMacademymust
be from economically chal-
lenged families.

“In the blueprint, it specifi-
cally says there can be no bar-
riers to admission to our pro-
gram,” Mouser said. “There
are no minimum test scores.
We don’t cherry-pick kids.
These are just your regular
high school kids who have an
interest and desire to learn
more about engineering and
theychoose todo it in thisproj-
ect-based setting.”

HIGHSCHOOLPROGRAMS
HAVEAREAL-LIFEFEEL

By Cindy George

Existing
challenges

have sparked
surges

in STEM
programs

Cy-Fair High School senior Michael Masotti, left, and Osvaldo DeLeon test their high-rise
balsa structure’s ability to withstand earthquakes for an Engineering YourWorld project.

Michael Ciaglo / Houston Chronicle

cindy.george@chron.com
twitter.com/cindylgeorge
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andourparentsproud, thatwe
canpay thembackbyshowing
them we can be successful in
life.”

The Energy Institute,
foundedfiveyearsago through
a partnership between Hous-
ton ISD and a petroleum asso-
ciation, reflects the ever-grow-
ing and evolving relationship
between Houston-area school
districts and local businesses
as theywork in concert to pre-
pare the next wave of science,
technology, engineering and
mathematics (STEM) employ-
ees.Thepartnershipscontinue
to develop, albeit slower than
desired, as both sides recog-
nize the benefits of exposing
students to opportunities in
STEMfields.

For school districts, coop-
eration with industry leaders
results in students receiving
more hands-on, real-world ex-
posure toSTEMsectors,where
high-paying jobs abound. Em-
ployees in STEMfields earned
an annual median wage of
$89,400 last year, nearly twice
the national average, accord-
ing to theU.S. Bureau of Labor
Statistics.

Corporations, in turn, hope
to inspire the next crop of
STEM workers, who will be
in demand as a wave of baby
boomers retires from high-
tech jobs. The United States
is expected to have more than
3.5 million job openings in
STEMfields in thenextdecade,
with about 1.7 million in com-
puter and engineering fields
alone. Those employees will
likely need education beyond
high school, as about three-
quarters of STEM-related jobs
require a bachelor’s degree,
compared to one-quarter of
non-STEMjobs.

“Ifweget this right,we’veset
our students on a path where
they have a business or indus-
try connection, and they’ve
got the ability to complete a

degree in STEM,” said Greg
Shipp, director of career and
technical education in Con-
roe ISD. “And what we hear
from our business partners
is, ‘We need more applicants
who come to us with a level of
skill that will allow us to train
them.’They’re sodesperate for
qualifiedemployees, and forus
to get a partnership with them
and bring these students into
theirworld.”

The need for job-ready
graduates will be particularly
pronounced in Texas, where
about 750,000 jobs — or about
6.4 percent of theworkforce—
are in STEM fields, the labor
bureau reported. Three of the
state’s four largestmetro areas
—Austin, Dallas andHouston
—allboastasignificantlyhigh-
er-than-average concentration
of STEM jobs compared to the
rest of theU.S.

The statistics are well-
known to educators and local
industry leaders, who have
long partnered in districts

across the region. Several dis-
tricts have close relationships
with major energy industry
players — ExxonMobil, Shell,
Chevron, Schlumberger, Cen-
terPoint — along with local
hospitals and federal agencies
suchasNASA.Regionalcham-
bers of commerce and non-
profit organizations have also
pitched in to connect smaller
businesseswith local districts,
bridging the twosides.

At a minimum, most dis-
tricts offer robotics, engineer-
ing and computer program-
ming groups backed by small
corporate contributions; put
on science fairs and competi-
tionssponsoredbycompanies;
and bring in speakers to teach
students about STEM job op-
portunities. Fort Bend ISD, for
example, holds computer cod-
ing camps in 24 schools,where
studentsgetaccess toprogram-
ming software and Lego ro-
bots, through a $107,500 grant
fromSchlumberger.

Other districts, such as

Cy-Fair and Katy, incorpo-
rate STEM-focused education
and curriculum tools crafted
by corporations, such as the
JASON Learning program
backed by Chevron, Dell and
several government agencies.

A few districts have also
developed specialized STEM
schools or magnet programs;
Conroe ISD, for example, op-
erates two science academies
within neighborhood high
schools, with plans to open an
engineering academy in Au-
gust.

The partnerships often re-
sult in job shadowing, short-
term internships and mentor
connections — all designed to
give students opportunities
outside the classroom.

“We really work to kind of
demystify STEM,” said Adam
Stephens, officer of advanced
academics in Houston ISD.
“The idea is that if we give our
kids really diverse experienc-
es, they’re going to be better
equipped for the workplace,
and it will save those compa-
nies money on the front end
through recruiting and train-
ing.”

For corporations, the
partnerships are largely
philanthropic, given that most
students in STEM fields will
needyears of college education
before entering theworkforce.

“We’re not trying to push
people into our industry,” said
Anne Ford, executive director
of the IPAA/PESA Energy
Education Center, which part-
ners with Houston ISD on the
Energy Institute High School.
“We’re tryingtoopentheireyes
to the opportunities in our in-
dustry, because it’s vast.”

ButMonicaBomkampEnia,
president of the nonprofit
Education for Tomorrow
Alliance, said industry leaders
are recognizing their role in
preparing students for high-
skill jobs— even if there isn’t a
direct campus-to-corporation
pipeline. Her organization,

which connects Montgomery
County’s business and
educationcommunities,helped
place about 100 students in
short-terminternshipsand job
shadowopportunities lastyear.

“It’s all seed-planting at this
point,” Bomkamp Enia said.
“Although it’s not a one-to-one
direct payoff, they see there
will be a return in the future.
Ideally, the students will come
back to the community where
they came from and fill those
roles.”

The challenge, however, has
been scaling up programs for
students. Administrators in
local school districts described
successful innovations that
have benefited students, but
that remain accessible to just
dozensorhundredsofchildren
at a time.

“We definitely need more
of those relationships,” said
Michael Love, assistant super-
intendent of career readiness
in Houston ISD. “To meet the
needsof thousandsof students
that should be in these pro-
grams, we’re only scratching
thesurface, even ifwearestart-
ing tobridge the gaps.”

Leaders in both fields
attributed the gap to several
factors, such as a shortage
of in-class STEM programs,
concerns about bringing
high school students into the
workplace and — perhaps
most importantly — a lack of
coordination between the two
sides.

“For us, as a district, that’s
probably an area that’s been
slower to develop to others,”
said Tanya Hagar, executive
directorofcareerandtechnical
education in Pasadena ISD.
“When you look at science
and math, it’s still more of
a traditional mindset with
those kids, that they will
just go through four years of
high school and straight to a
university.”

Stephensnotedthatdistricts
across the state struggle
to attract, retain and train
teachers with specialized
STEM skills, making it
difficult to develop unique
programs for students. For
example, federal projections
show computer occupations
will account for nearly two-
thirds of new STEM jobs in
the next decade, yet Houston
ISD had just eight computer
science teachers in 2015-16.
The district has since added
25 computer science teachers
and seen a five-fold increase
in the number of Advanced
Placement computer-science
exams takenby students.

Stephens said the
responsibility for reducing the
disconnect betweenworkforce
demands and educational
programming will fall on
industry and school partners,
who have shown the ability
to work together on a smaller
scale todate.

“Both parties really want
to do more with the other,” he
said. “I think what we’ve seen
is that we all want more con-
versation about student levels
and getting kids through the
rightdoor.”

jacob.carpenter@chron.com
twitter.com/chronjacob

Students work on a motorized panel during a lesson on hydropower at the Energy Institute High School.
HISD partners with the IPAA/PESA Energy Education Center at the school.

Michael Ciaglo / Houston Chronicle Juniors Valentin Roman and Deborah
Marin perform a titration during a
biodiesel experiment.

Industry from page K1

Industry promotes STEM in schools

From left, Juan Tovar, 15, Ismael Garcia, 16, and SamayaWatson, 15, work on a challenge together as a team during the
PetroChallenge at Houston Community College Southwest. Two hundred students from five high schools participated in
the annual event, which aims to develop students’ knowledge and interest in careers in the oil and gas industry.

Karen Warren / Houston Chronicle

Ga’Juan Hickey, 17, reads his computer model and tries to
find prospects with the potential for oil and gas during the
PetroChallenge at Houston Community College Southwest.

Michael Ciaglo / Houston Chronicle

Karen Warren / Houston Chronicle
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A
sk some of the
fifth-grade girls
at Harvard
E l em e n t a r y
School about

coding and STEM and, in
between maneuvering a
robot they programmed to
demonstrate hydrodynamics,
this iswhat they say.

SarahRamos, 10: “It teaches
me toproblem-solve.”

Hannah Horwath, 11: “It re-

ally teaches us metaphorical
lessons like trial and error and
howtopersist.”

EmarieDiBella, 11: “It’s awe-
someand really fun.”

But then, as the girls debate
how to position the robot to
carry out a series of tasks, they
followupwith this:

“One of the things I’ve real-
ized is that a lot of girlsdon’tdo
stuff like this,”Emarie said.

Sarahnodded.
“I’ve talked to many people

about my interest in coding

and STEM,” Sarah added,
“and they always say, ‘that’s
notsomethinggirlsusuallydo.’
I always say, ‘I just want to be
different and try it.’”

The girls attending the
Houston ISD STEM magnet
school, where a poster in the
hallwayproclaims“Sushi rolls,
not gender roles,” are hitting
upon a stubborn problem in
STEM, short for science, tech-
nology, engineering andmath.

Despite efforts to close the
gender gap, women and girls

remain underrepresented in
STEM fields and in college
STEM programs. Women
make up half the college-edu-
cated laborpool in theU.S., but
only 29 percent of the STEM
workforce.

The representation is even
lower in certain professions,
such as mechanical engineer-
ing, where women make up
only about 8 percent of the
workforce, and industrial en-
gineering, where they are only

WORKING TO CLOSE STEM’S
GENDER, RACIAL GAPS

ByMonica Rhor

Harvard Elementary School fifth-graders, from left, Emarie DiBella, 11, Elle Hamm, 10, Hannah Horwath, 11, and Sarah Ramos, 10, programmed their
robot to demonstrate hydrodynamics.

Elizabeth Conley / Houston Chronicle

Women still
make up only
29 percent
of the STEM
workforce in
the United

States
Gender gaps continues on K6
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17 percent ofworkers.
African-Americans, Lati-

nos and Native Americans,
who comprise about 27 per-
centof thepopulation,alsoare
underrepresented in STEM,
where they are only about 11
percent of theworkforce.

But there are signs of im-
provement.

Although disparities re-
main, the numbers of women
and minorities in STEM ca-
reershasgoneupsignificantly
over the past two decades. In
1993, about 755,000 women
worked in science and engi-
neering. In2015, therewere 1.8
million.Over thesameperiod,
the number of minorities em-
ployed in the fieldsmore than
tripled.

In addition, programs de-
signed to draw more women
and minorities into STEM
have sprouted up around the
country.

“At times, we feel like there
is so much going on, we don’t
knowwho to connectwith and
collaborate with,” said Tricia
Berry, director of the Women
in Engineering program at the
University of Texas in Austin.
Shealso isdirectorof theTexas
Girls Collaborative Project,
part of a national network to
supportefforts togetmoregirls
intoSTEM.

The collaborative organizes
forums and STEM training
for teachers, recommends
best practices and offers
classroom resources based on
thePBSSciGirlsgender-based
curriculum. It also promotes
seven strategies for engaging
girls in STEM, such as
fostering collaboration rather
than competition, creating
projects that are personally
relevant and meaningful,
offering hands-on activities
and introducing role models
andmentors.

For many girls, exposure to
STEM careers and access to
programs that develop math
and science skills is key.

“They have no idea what
can they do with STEM de-

grees,” Berry said. “They don’t
know you can take an interest
in math and science and apply
to something fun and cool that
will make the world a better
place.”

That’s why programs such
asUT-Austin’sGirlDay,which
includes Introduce a Girl to
Engineering Day and the Girl
Day STEM festival, are criti-
cal. Berry said shehas encoun-

teredUTengineering students
who credit the one-day experi-
ence, which typically brings
8,000 K-12 girls to the campus,
with setting them on a path to
STEM.

At Rice University, a phys-
ics camp for girls calledDesign
Connect Create helps prepare
girls so that they “walk into
physicswithmoreconfidence,”
said Carolyn Nichol, direc-

tor of the Rice Office of STEM
Engagement (R-STEM). This
year, the camp will accept 50
students,doubling insize from
last summer.

Being in an all-girl science
environment is empowering
for the students, and female
speakers from industry and
academia serve as rolemodels,
Nichol said.

“I was the only girl in my
physics class. I was the only
girl in my chemical engineer-
ing class as an undergradu-
ate,”Nichol said. “There is this
social component that is still
around that still discourages
(girls from takingphysics).”

For the last 13 years, female
engineering students at the
University of Houston have
run an engineering camp for
girls ingradeseight through12.
About 1,000 girls have partici-
pated in the camp, with about
three-quartersgoingontopur-
suecareers inSTEM,saidFritz
Claydon,anelectricalandcom-
puter engineering professor
and director of the UH honors
engineeringprogram.

The school alsohosts aGirls
Engineering the Future event,
scheduled this year for March
24, which brings about 800

girls in grades four through
seven for hands-on activities
in the engineering sector of
the campus.

“It helps connect the dots
betweenmathandscienceand
how it is applied to the STEM
field,” said Claydon, noting
that the exposure is especially
important for first-generation
college students who may
have “no role models for a
four-year university, let alone
whatengineeringdoesandis.”

It is difficult tomeasure the
impact of one-day programs
such as the Girls Engineering
the Future, but Claydon said
the population of the UH en-
gineering school shows that
progress isbeingmade.About
28 percent of UH engineering
students are female, com-
pared to the national average
of 20 percent. In the engineer-
ing honors program, women
make up about half of the stu-
dents enrolled.

At Harvard Elementary,
where STEMactivities arewo-
ven into every subject and all
students participate in after-
school enrichment clubs such
as robotics and coding, the gap
seems tobe closing even faster.
In a multimedia lab, a shelf is
linedwith robotics awards, in-
cluding several won by all-girl
teams and teams made up of
students of color.

About half of the student
body is black and Latino, and
principalLauraAlanizstresses
the importance not only of ex-
posing students to STEM, but
making sure that no student
is left out of activities. Some-
times, she notes, boys and
more confident learners can
edge out girls and English lan-
guage learners.

That doesn’t seem to be a
problem for girls like 10-year-
oldKritikaDwarakanath,who
got interested in coding after
attending a summer camp at
Rice.

“When I learned the basics
onebyone, itwas ‘nowIget it,’”
Kritika said. “NowIwant todo
more.”

monica.rhor@chron.com

Hannah Horwath is filmed by Harvard Elementary classmate Elle Hamm as she answers
questions about their robot and coding skills.

Elizabeth Conley photos/ Houston Chronicle

“It’s awesome and really fun,” 11-year-old Emarie DiBella
says of working on robots and coding with her Harvard
Elementary classmates.

Gender gaps from page K5
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A
Texas A&M
University ge-
ographystudent
starts discuss-
ing her research

on rip currents by describ-
ing a day at the beach — and
Michael Phelps’ swimming
speeds.

The three-minute presen-
tation is not intended for her
fellowscientists. Instead,she’s
hoping to distill down her
research — for example, by
comparing the speed of a rip
current to how fast the well-
knownOlympiancanswim—
sothatanyonecanunderstand
it.

“I’m able to calculate daily
maps of potential rip current
locations,” said the student,
Sarah Trimble, at a competi-
tion inwhichstudents explain
theirwork for outsiders. “The
NationalWeatherServicemay
soonbeable toofferyouamap
of predicted locations of rip
currents and their strengths…
and just by chance, it may say
across the bottom, brought to
you by research from Texas
A&M.”

Houston and Texas univer-
sities have long invested in re-
search in science, technology,
engineering and mathematics.
But a new push on these cam-
puses encourages faculty and
studentstobettercommunicate
their findings.Thepush comes
amid surveys showing eroding
Republican support for higher
education and a social climate
that casts academics as elitist
andoutof touch.

Workshops,classesandcon-
ferences at Texas colleges and
universities encourage STEM
researchers to ditch technical
orcomplicated jargonsobroad-
er audiences can understand

the importanceofwhat theydo.
“We haven’t done a really

good job in communicating
why it’s important for your
taxes to fund this research,”
said Carolyn Nichol, who di-
rects Rice University’s office
of STEM Engagement. “(Re-
search is) going to help you be
healthy, or have a faster phone
or have clean drinking water.
Thepace of research is acceler-
ating, but I think showing that
the research really matters is
something that scientists may
have not thought about in the
past.”

Trimble, who studied rip
currentsatA&Mbeforegradu-
ating late lastyear, said there’sa
morebasicmotivator.

“If I am given this awesome
opportunity in my career, I
want to make sure it’s going
to be used by someone, some-

where, somehow,” she said.
“If I’m going to pour in hours
andyears and lots of sweat and
tears,when Ifinallyfindanan-
swer or move closer to finding
ananswer, Iwant to communi-
cate (it).”

Teaching how to be clear
InMarch, Rice and the Uni-

versity ofHouston are co-host-
ing a second-annualworkshop
on the communication of sci-
ence, andTexasA&M’sscience
students are required to take
two writing-intensive or com-
munication-intensive courses.

At Rice, a STEM outreach
class launched last September
encourages students to make
their work clear enough that
a fourth-grader could under-
stand it.

Some Texas graduate stu-
dents — from College Station
toAustin toHuntsville—com-
pete in a competition called the
three-minute thesis, encour-
aging sharp communication
skills.

This levelofactivityabounds
on Texas’ campuses. Faculty
members have pursued indi-
vidual projects ranging from
UH’swork on nanotechnology

solutions to purify water to
Rice’s work on gene therapy.
UH, UH-Downtown and Rice
have entered the field of data
science,aburgeoningareathat
they say can impact Houston
industry. Universities across
thestateandregionaredeepin
projects related to Hurricane
Harveyand its aftermath.

But this work cannot make
a differencewithout scientists
learning perhaps amore basic
skill—communication—said
Thuy Le, a UH chemical and
molecularengineeringstudent
who is organizing the March
science communication con-
ferenceatUHandRice.

‘Anti-science’ climate
“Scientists and research-

ers are viewed as elitists,”
she said. “The public doesn’t
understand how pervasive
STEM is in their lives.”

Recent surveys found that
many white Americans, Re-
publicans and right-leaning
respondents believe higher
educationhadanegative effect
in the country and that college
is a “risky gamble.”

Meanwhile, politicians at
thestateand federal levelques-
tioned how much to invest in
and how to tax higher educa-
tion institutions this year.

Texas lawmakers threat-
ened to strip back state fund-
ing, though in thefinal budget,
thestate’sbiggest researchuni-
versities remainedunscathed.

Encouraging good com-
munication is crucial in light
of this “anti-science” social
climate, said Barbara Gastel, a
Texas A&M veterinary inves-
tigative biosciences professor.
Writing is a survival skill, she
said.

RESEARCHERS DITCH
JARGON, FIND CLARITY

By Lindsay Ellis

lindsay.ellis@chron.com
twitter.com/lindsayaellis

Eder Perez of Ursula Stephens Elementary attends a STEMMarsRover Celebration at UH.
Colleges are teaching students how to share theirwork so even fourth-graders can understand.

Melissa Phillip / Houston Chronicle

Universities
encourage
faculty,

students to
communicate
effectively
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W
h e n
J o a n n e
Bapt ista
s t a r t e d
teaching

fifth-graders a decade ago,
the concept of STEM subjects
hadn’t yet filtered down to
elementary classrooms.

“I would always think
about every subject individu-
ally: math, science, reading,
social studies,” she said. “I
never would have thought to
combine them.”

All that has changed. Now
K-12 teachers are expected to
teach science, technology, en-
gineering and math — not as
isolated subjects, but as con-
ceptsandtheories thatoverlap
andwork together.

That’s a tall order, and it’s
one that teachersweren’t nec-
essarily trained forwhen they
went to college, Baptista said.
“Throwing all those in can be
a little daunting to teachers.”

Baptista now works at the
Houston Zoo, where she plans
workshops and writes cur-
riculum to help K-12 educators
teach STEM in their class-
rooms.

The zoo’s programs are
among the many workshops
and camps, courses and train-
ing sessions that offer Hous-
ton-area teachers tools,knowl-
edge and ideas for introducing
their students to STEM.

‘A high need’
In Texas, STEM careers

— computing, engineering,
advanced manufacturing —
are set to see more growth in
the next 10 years than jobs in
other fields, according to the
Education Commission of
the States. But schools aren’t
always prepared to give kids
a solid background in those
subjects.

“There is a high need for
STEM teachers,” said Paige
Evans, a clinical professor in
the University of Houston’s
mathematics department.
“Therearea lotofpeople teach-
ing secondary (level) STEM
whodonothave amajor ormi-
nor in their field of study.”

In fact, most of them don’t.
In Texas, just 40 percent of
eighth-graders have a science
teacher with a degree in sci-
ence, according to the U.S.
Department of Education. Just
30 percent of them have math
teacherswithadegree inmath.

Evans works with the uni-
versity teachHOUSTON pro-
gram, which prepares math
and science majors to become
teachers.

“What’s special about our

program is we bring the con-
tentknowledgeANDthepeda-
gogy,”Evans said.

Undergrads can major in a
STEM subject — math, biol-
ogy, chemistry—andaugment
their degree with a capstone,
which is like aminor, in educa-
tion.

The idea is to recruit more
math and science majors to
choose a career in education
and teach the next generation.
And the 10-year-old program
is having an impact on Hous-
ton classrooms: 95 percent of
teachHouston graduates are
now teaching in the greater
Houstonarea.

Teaching teachers
Recruiting more teachers

with math and science back-
grounds is one way to make
K-12STEMeducationstronger.
But what about the teachers
who already are in the class-
room? Universities and mu-
seums, nonprofits and other
institutions are stepping up to
help,withprogramsthat range
from half-day workshops to
graduatedegreeprograms.

At the Houston Zoo, for in-
stance, regular workshops —
usually on the weekends or in
the evenings — offer credits
for three to six hours of state-
required continuing profes-
sional education. They also
give teachers ideas and lesson
plans they can take back to
their classrooms.

That might mean building
a garden for the classroom, or
learning aboutwildlife preser-
vation through the animals at
the zoo. Experiments, group
activities and inquiry-based

learning arekey, experts say.
“The teachers are getting

their hands dirty,” Baptista
said. “The teachers are play-
ing the game. They’re getting
hands-on experience before
they turn around and teach it

to their kids.”
The Houston Museum of

Natural Science offers pro-
fessional-development work-
shops for teachers, too. At the
museum’s ExxonMobil Edu-
cator Maker Labs, teachers do
small engineering projects,
said Nicole Temple, the mu-
seum’s vice president of youth
education. Most recently, a
group made “scribble bots,”
little battery-operated robots
that move around on their
own, leaving a trail of ink or
crayon behind. It’s a project
theycan takeback to their own
classrooms.

“Wedidn’t tell them(exactly)
howtomake it,”Templesaid—
and everyonemade something
slightlydifferent.Then theyall
looked at each other’s projects,
comparing ideasandsolutions.

At the Children’s Museum
of Houston, short workshops
are designed to help elemen-

tary teachers work math, sci-
ence, engineering and other
topics into their lesson plans.
The museum also provides
nearly 200 lessons online that
teachers can download and
usewith their ownstudents.

And at Space CenterHous-
ton, the three-day Space Ex-
ploration Educators Confer-
ence — the most recent was
early thismonth—allowsK-12
teachers to learn classroom-
worthy lessons about space
exploration from NASA sci-
entists, engineers and astro-
nauts.

The right tools
Rice University offers sev-

eral ways for K-12 teachers
to get more training, includ-
ing the School of Continuing
Studies and the Rice Office of
STEMEngagement.

Patricia Reiff directs the
university’sMaster of Science
Teaching Program, which
allows K-12 teachers to take
courses or even earn a gradu-
ate degree. TeachingSTEMre-
quires a lot of knowledge and
creativity, and it’s something
teachers often haven’t been
prepared for, Reiff said. “They
may be coming inwith an edu-
cationdegree, not a science de-
gree. Or if they have a science
degree, it may be in biology,
and now they’re supposed to
be teaching Kepler’s Laws (of
planetarymotion).”

Most applicants are mid-
career teachers who want to
up their game or expand their
skills, Reiff said. “They said,
‘I want to teach a new class’
or ‘I want to teach astronomy.
I want the tools, I want the in-
formation so I can move into
teaching that newclass.’ ”

Everyday concepts
Beyond just knowing the

tenets of science, technology,
engineering and math, teach-
ers have to be able to explain
to students how they all work
together.

“People arenot always com-
fortable in science or comfort-
able inmath,”Templesaid.The
Houston Museum of Natural
Science’s programs for teach-
ers help them apply it to ev-
eryday concepts, to show that
STEM is part of everything
in education, everything kids
need toknowin theworkforce.

“Whateveryoucan thinkof,
that’s what it is,” Temple said
— from figuring out climate
change to understanding how
levers work. You have to have
peoplewhoare literate in those
STEMlanguages.”

PROGRAMS,WORKSHOPS
BUILD FLUENCY

By AlysonWard

alyson.ward@chron.com
twitter.com/alysonward

Shara Mills, an elementary school teacher in the Clear Creek Independent School District,
attends a workshop. STEM concepts are growing at the elementary school level.

Houston-area teachers make an automaton using a toilet tissue roll and other everyday tools during a recent workshop for educators at the Houston
Museum of Natural Science. The HoustonMuseum of Natural Science hosted the event to give teachers ideas on how they can present STEM subjects in
their classrooms.

Annie Mulligan photos

Home-school educator Stephanie Lane, right, attended a
recent Houston workshop that focused on how to present
STEM subjects to students.

Tomake
STEM

education
stronger,
teachers
are getting
hands-on
experience

first
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NASA has allowed class-
rooms to patch in live video
feeds from the International
Space Station for years—but it
isn’t just so students can ogle at
the astronauts doing back flips
inzerogravity.

It’s so students are exposed
totheadventuresthatcancome
from entering a Science, Tech-
nology, Engineering andMath
field.

“Linking students directly
to astronauts aboard the space
station … provides authentic,
live experiences in space ex-
ploration, space study and the
scientific components of space
travel, while introducing the
possibilitiesof life inspace,”ac-
cording toNASA.

Governmental agencies and
organizations, such as NASA,
are doing everything they can
to bolster young people’s inter-
est in STEM fields, an inter-
est that statistics show has for
years remained stagnant in the
UnitedStates.

Only 48 percent of U.S. stu-
dents indicated to testing giant
ACT that they wanted to pur-
sue STEM education in 2016,
whichwasthesamepercentage
as2012,accordingtoa2016ACT
report.

So employers have been
forcedtogetcreative in their re-
cruiting, showing youngsters
what a job in science, technol-
ogy, engineering ormath could
mean.

“Definitely our main goal is
to get students excited, inter-
ested and engaged in STEM
andcontinueontoaSTEMma-
jorandget a career in thefield,”
said Becky Kamas, Johnson
Space Center’s STEM on the
Stationactivitymanager.

Here are some examples of
how leading industries are do-
ing just that.

NASA
Few things are as awe-in-

spiring to young students as
having an astronaut answer
their questions about what it’s
like to live and work in space,
Kamassaid.

“It’soneof those…‘Ican’tbe-
lieve this is happening’ things
that does make an impact on
students,” shesaid.

That’s why the space agency
offers this 20-minute oppor-
tunity, which comes with a
STEM lesson from space, to as
many classrooms across the
country as possible. Teachers
and school administrators can
request a downlink from the
space station by emailing JSC-
Downlinks@mail.nasa.gov.

The space agency also offers
downloadable videos and les-
son plans — available at nasa.
gov/audience/foreducators/

stem-on-station/lessons — so
teachers can expose their stu-
dents to STEM in space. Les-
son concepts are focused on
surface tensions, technological
advancesandNewton’sLawsof
Motion.

For older students, Kamas
pointed to the space agency’s
robust internship program.
Eachyear, theagencyhassever-
aldifferentprogramsavailable,
bothatJohnsonSpaceCenter in
Houston and locations across
theUnitedStates.

One such internship is the
Pathways Program, an oppor-
tunity created in 2010 byPresi-
dent Barack Obama to provide
a clear path to federal employ-
ment for students. More infor-
mation on this program can be
foundatnasajobs.nasa.gov/stu-
dentopps/Pathways.htm.

Examples of opportunities
available at Johnson include
helping with structural design
and testing for spacecraft de-
signedfor futurehumanspace-
flightanddevelopinganewnail
clipper for thespacestation,ac-
cording toNASA.

Kamas actually was an in-
tern at NASAmany years ago,
and that’s how she ended up
workingatJohnson.Ithappens
witha lotofpeople, she said.

“There’s so many students
who came through the pro-
gram that are now working at
NASA,”shesaid.“Weabsolute-
ly are seeing the results from
hands-on interactive STEM
experiences.”

ENVIRONMENT
The health of the Earth’s

oceans and atmosphere is at
the forefront of almost all the
national discussions about the
environment—and a job at the
National Oceanic and Atmo-
spheric Administration allows
aspiring scientists to conduct
groundbreakingresearch.

NOAA officials are looking
for students who have a back-
ground in chemistry, biology
or physics, for example, aswell
as computer skills to aid data
analysis, said Shelley Du Puy,
NOAAeducationandoutreach
coordinator. But to get stu-
dents specifically interested in
NOAA’s area of expertise, the
administration offers a slew of
hands-on learning opportuni-
ties, from educational tours to
classroom presentations to in-
ternships.

Texas famously has the fed-
erallyprotectedFlowerGarden
BanksNationalMarineSanctu-
ary,anetworkofthreecoralreef
areas about 100 miles offshore
of Galveston. Officials who
oversee the banks offer free
30-60 minute presentations
about the sanctuary, as well as
a free Ocean Discovery Day at
NOAA’sGalvestonlabinwhich

visitors can explore coral reefs,
visit with sea turtles and learn
howdolphinsarerescued.Dur-
ingdiscoveryday,studentsalso
are exposed to marine science
careers. The 2018 Ocean Dis-
covery Day is March 24. For
information, go to www.galve-
stonlab.sefsc.noaa.gov.

NOAA in Galveston also
occasionally hosts summer
camps. For information about
theseandothereducationalop-
portunities, visit flowergarden.
noaa.gov/education/publicpro-
grams.html.

NOAA’s internship
programs span the country
and focus on many different
areas of research. For example,
students can apply to work
with the National Centers for
Environmental Prediction,
which addresses the world’s
climate, water and weather
issues including climate
change, pollution and fishing
that impact coral reef systems.

Some,suchastheLong-term
Monitoring Program and Ex-
perientialTrainingforStudents
(LiMPETS) Network, are open
to both K-12 and undergradu-
ate students. That network
focuses on monitoring Califor-
nia’s coastal ecosystems. Other
programs include geosciences,
and both coastal and resource
management.

Information on these and
other internship programs can
be found at noaa.gov/opportu-
nities/student-opportunities.

MEDICAL
The Houston area’s three

health education institutions
— Baylor College of Medicine,
the University of Texas Health
Science Center at Houston and
the University of Texas Medi-
cal Branch at Galveston — all
have effortsdesigned to inspire
students to consider careers in
STEM.

They range from an an-
nual night showcasing some of
UT’s top Houston scientists to

K-12 students and two Baylor
science-focused magnet mid-
dle schools to a state regional
STEM center at UTMB that
helps support efforts through-
out southeasternTexas.

“We’ve found that thesepro-
grams not only improve stu-
dents’ science knowledge, they
boost enthusiasm for science,”
said Nancy Moreno, Baylor’s
senior associate director of the
Center for Educational Out-
reach and associate provost of
faculty development and insti-
tutional research. “They’re a
way to broaden the pipeline of
science-proficient students.”

Moreno saidHoustonmedi-
cal schools hope to produce
more students for such Texas
workforces as biomedical re-
search and bioinnovation, and
engineering and bioengineer-
ing.

Thegranddaddyof theeffort
is Baylor’sMichael E. DeBakey
High School for Health Pro-
fessions, founded in 1972 and
named after the famed heart
surgeon in 1996. It is HISD’s
only magnet high school for
healthprofessions.

ButBaylorhasexpandedthe
efforts in recent years, open-
ing twomagnetmiddle schools
neardowntown:BaylorCollege
of Medicine Academy at Ryan
in 2012 and Baylor College of
Medicine Biotech Academy
at Rusk in 2016. Its students,
many of whom will feed De-
Bakey High, take classes in
neuroscience, scientific deci-
sion-making and bioengineer-
ing.

Such programs definitely
work, according to UTMB’s
regional center. Compared to
the state average, studentswho
take part in STEM programs
have a 50 percent higher
completion rate of advanced
placement and dual credit
courses, and their immediate
college enrollment rate is 24
percent higher for four-year
colleges and 15 percent higher
for two-year colleges. It also
produced a 57 percent increase
in black students and a 71
increase in Hispanic students
completing AP/dual credit
courses.

Theultimatepay-off, accord-
ing to UTMB center director
Marguerite Sognier: the high
percentages of students who
participate in the school’s dif-
ferent programs either have
gone on to pursue a career in
health care and biomedical re-
searchor say theyplan to.

ENERGY
Every year, oil and gas com-

panies spend millions of dol-
lars promoting science, math,
engineering and technology
in schools and communities
around theworld.

The industry is one of the
biggest promoters of hands-on
education — labs, science fairs
and projects — that funnels
kids into professions that rely
heavily on engineering and in-
novation.Some, likeCalifornia-
basedintegratedoilgiantChev-
ron, have invested in exposing
students tomath for nearly 100
years, said Janet Auer, a global
social investment adviser for
the company who focuses on
STEM programs. In the 1920s,
when airplane technology
was booming, Chevron paid
for school children and their
teachers to take trips to watch
planes fly and, in some cases,
fly in them.

TheSTEMinitiativesfunded
by the oil and gas industry in
the 21st century tend to focus
on classroom tools — like labs
stocked with 3D printers — or
science fairs for students to
showcasemodels andprojects.

Since 2013, Chevron has
spent$340milliononeducation
programsaroundtheworld;the
company spends around $30
million per year on education,
most of which goes to STEM
programs. Exxon Mobil, a
Dallas-based integrated oil
giant, spent $72 million in 2016
alone on education programs,
includingSTEMprograms.

Both Exxon and Chevron
fund programs that focus on
getting young women into
STEM careers. Each year,
Exxon hosts “Introduce a Girl
to Engineering,” which brings
young women to company
sites around the country to talk
aboutengineeringcareers.This
year’s event in Houstonwill be
on Feb. 22. For information, go
todiscovere.org/our-programs/
girl-day.

Threeyearsago,Chevronset
aside nearly $1 million to fund
labs across the country where
students can have access to 3D
printersandothercutting-edge
technology. Texas has two so-
calledFabLabs,oneinHouston
andone inOdessa.

But the companies are
hardly alone. Royal Dutch
Shell, Houston-based Baker
HughesandCabotOil andGas,
among many others, also fund
programs that seek to bolster
STEMeducation inclassrooms
around theworld.

The investment is not nec-
essarily about creating future
employees, Chevron’s Auer
said. Instead, it’s about bring-
ing educational opportunities
to youngpeoplewhomight not
otherwisehave them.

“It’s about gettingkids excit-
edabout this,”Auersaid.

ToddAckerman andRyanMaye
Handy contributed to this report.

INDUSTRIES BOOST
YOUTH INTEREST IN STEM

By Alex Stuckey

alex.stuckey@chron.com
twitter.com/alexdstuckey

Judges inspect an entry in the Future City Challenge at NASA’s Gilruth Center. wheremiddle-schoolers showwhat they thinkHoustonwill look like years later.
Brett Coomer / Houston Chronicle

Future
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programs
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what a job in
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If the idea of designing
and building drones that can
carry people appeals to you,
the online education compa-
nyUdacity has just rolled out
a college degree in flying cars.

Uber, Google and a slew
of Chinese start-ups all want
to build self-flying taxis to
carry thewealthy over traffic-
clogged city streets, and they
will need peoplewith degrees
like the one offered byUdac-
ity. But there are prerequi-
sites: substantial computer
programming experience,
calculus, basic linear algebra,
statistics and physics.

A quick peek into the
future reveals thatmore and
more jobs, and certainly the
best-paying jobs, will require
backgrounds in science,
technology, engineering and
mathematics, or STEM.And
not just one or two of those
fields, but experience applying
all four disciplines tomeet the
complex needs of tomorrow’s
consumers.

If autonomous, flying taxis
seem like a crazy idea today,
consider that a decade ago ride
sharing companyUber did
not exist, and self-driving cars
seemed like science fiction.
Tesla launched its first electric
car in 2008, whenmost people
considered it an expensive
novelty sold only to celebrities.

Theworld is changing
quickly, andwithmore com-
puting power than ever before,
85 percent of the jobs that will

exist in 2030 haven’t even been
invented yet, according to a
study by the Institute for the
Future and paid for byDell
Technologies.

More disturbingly, though,
a new study from theWorld
Economic Forumpredicts that
1millionAmericanswill see
their occupation vanish by
2026.

Somemayworry that
technologywill make human
workers obsolete, but history
shows that every time a new
technology has eliminated
jobs, that same technology
creates careerswe can’t even
imagine yet.

The problem is that innova-
tionswill come so fast and
furious that theworkforce
of the futurewill need to
constantly learn new skills
to keep up. Peoplewho are
poorly educated, or inflexible,
will suffer.

“We’ve been exposed to two
extreme perspectives about

machines and the future: The
anxiety-driven issue of tech-
nological unemployment or
the over-optimistic view that
technologywill cure all our
social and environmental ills,”
said RachelMaguire, research
director at the institute. “We
need to focus onwhat the new
relationship between technol-
ogy and people could look
like and howwe can prepare

accordingly.”
Humanswho can leverage

artificial intelligence to create
newproducts and services
will certainly prosper, ac-
cording to a new study by
Accenture, a global busi-
ness services and consulting
company.

If all companies invested in
artificial intelligence the same
way as today’s top-perform-
ers, they could boost revenues
38 percent by 2022 and raise
employment levels by 10
percent, the study found. Of
1,200 executives surveyed, 72
percent saidAIwas critical
to their company’s future and
61 percent said the number of
workers usingAIwill grow
over the next three years.

“Business leaders must
take immediate steps to pivot
their workforce to enter an
entirely newworld where
human ingenuity meets intel-
ligent technology to unlock
new forms of growth,” said
Ellyn Shook, chief leadership
and human resources officer
at Accenture. “Workers are
impatient to collaborate with
AI, giving leaders the oppor-
tunity to demonstrate true
Applied Intelligence within
their organization.”

The time to prepare for
this newworking world is
now.

STEM education must
begin in grade school, and it
will require more than learn-
ing about Isaac Newton or
using a computer. Children
will need to learn logic and
deductive reasoning, which
only mathematics teaches, so
that they learn how to learn,
and know how to figure out
complex problems.

Executives don’t want little
robots, though. The emotional
element is whatwill always set
humans apart frommachines.

A 2017 survey by theWorld
Economic Forum found that
executives consider curiosity
and the ability to effectively
communicate and collaborate
evenmore important than
building an algorithm.

“Coupledwithmastery of
traditional skills, social and
emotional proficiencywill
equip students to succeed in
the swiftly evolving digital
economy,” the study found.

Businesseswill also need
to evolve as technology and
artificial intelligence becomes
more important, in some
cases entirely re-imagining the
workplace to think in terms
of tasks, not jobs, Accenture
recommended.Money saved
by employingmachines to
performing tasks should be
reinvested inworkforce train-
ing to develop newpurposes
for those machines.

The Institute for the Fu-
ture imagines an era where
the most highly skilled and
successful people work for
themselves, and companies
use matchmaking software
to compete for that person’s
time to complete a task. The
most highly skilled workers
will auction off their time to
the highest bidder.

The income inequality we
experience today is largely
attributable to children losing
their love of learning, and
adults failing to adapt to a
changing world. If we can
solve those two problems,
with a greater emphasis on
STEM from an early age, our
state and nation will enjoy a
far more prosperous future.

SCIENCE, ENGINEERINGWILL
DOMINATENEWCAREERS

Students like these from Cinco Ranch High School may
be better prepared for jobs in the future that will require
backgrounds in science, technology, engineering and
mathematics. People who are poorly educated or inflexible,
will suffer, experts believe.

Chris Tomlinson photos / Houston Chronicle

CHRIS TOMLINSON
Commentary

Chris Tomlinson is the
Chronicle’s business columnist.
chris.tomlinson@chron.com
twitter.com/cltomlinson www.
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Eighty-five
percent of
the jobs that
will exist
in 2030

haven’t been
invented yet
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K
iyah Roberson
and her two
younger sisters
divided 5 grams
of high-iron ce-

real into three small mortars.
Using pestles, they ground
the breakfast food into a fine
powder, then waved magnets
over the concoction. To their
surprise, iron was pulled
from the cereal and stuck to
themagnets.

“I can never look at cereal
the same way again,” said
ErykaRoberson, 12.

Jaira Ford, 6, gestured for
her grandpa to look at the
powdery cereal under a mi-
croscope.

The girls and their grand-
parents were at Little Bea-
kers in Oak Ridge North for
an afternoon of hands-on edu-
cational play. Kiyah, 13, is es-
pecially interested in science;
her curiosity first piqued at 9
years old when her appendix
was removed. She wants to be
a neonatologist andworkwith
newborns.

“If I’m saving a newborn
baby’s life, that’s saving our fu-
ture,” shesaid.

Science is a buzzword
among parents these days.
So is technology, engineering
and math. The traditionally
unloved school subjects, ab-
breviated asSTEM,arehaving
a renaissance as parents and
grandparents seek to guide
their children toward techni-
cal,high-payingcareers.

Thatmeansbig business for
companies like Little Beakers,
which has seen consistent
growth since opening its first
location in 2011, as well as toy
storesand toymakers.

The Toy Association iden-
tified the rising popularity of
STEM toys as a trend about
three years ago. It seems the
category is here to stay, as
products keep evolving with

moreparentsandkidswanting
tobuy them.

“We’re not going to talk
about themasa trendanymore
becauseat thispoint it’s almost
a mainstay,” said Toy Associa-
tion spokeswoman Adrienne
Appell.

Sales of scientific toys grew
23 percent during the one-year
period ending in November,
NPDGroup reported.The seg-
ment, which likely doesn’t in-
clude all STEM toys, could be
aproxy for thebroaderSTEM-
toy category. Scientific toys
represent 1 percent of the U.S.
toy industry.

Debbie Scholl, owner
of Fundamentally Toys in
Rice Village, said her sales of
STEM-related toys increased
58 percent after adding a “Sci-
ence Center” in 2016. This sec-
tion of the toy store has popu-
lar items such as robotics that
children can build and code to
performdifferent tasks.

“It’s a parental trend,” she
said. “Plus kids like anything

that has to do with computers
andcoding.”

She also uses the science
shop to offer classes where
children can get hands-on en-
gagement.

Matthew Hudak, senior
analyst for toys and games at
Euromonitor International,

places STEMtoys into two cat-
egories.Thefirstare thosewith
mass-market appeal, such as
basicLegokitsandsimplepuz-
zles or games. These stimulate
a child’smindbut aren’t neces-
sarily labeledasSTEM.

He said this mass-market
side of STEM represents
roughly 20 percent of the $82
billion global toy industry in
2016.

The other category is spe-
cialty STEM toys, including
Thames and Kosmos’ con-
struction and engineering kits
as well as science labs or Lego
Boost, which allows children
to build a robot then code its
behavior. This category repre-
sents about 7.5 percent of the
$82billionmarket.

“The whole area has been
doingprettywell,”Hudaksaid,
noting that the two STEM cat-
egories combined have grown
more than 5 percent each year
since2010.

He expects specialty STEM
toys to have the greatest room
for growth. Parents are having
children later in life, and they
tend to have fewer children.
Thatgives themmore timeand
moneyperchild,bothofwhich
are required for some of the
pricier specialtySTEMtoys.

However, he said,
electronics could threaten the
segment. Kids, using tablets
and smartphones at a younger
age, might prefer them to
physical toys. In the future,
he added, virtual reality or
augmented reality could also
replaceSTEMspecialty toys.

Still, such ubiquity of
electronics is prompting
some parents to steer their
children toward coding.That’s
benefiting businesses like
Pearland-based Code Ninjas,
which has kids designing
and building their own video

games and learning to code in
theprocess.

“We’re feeding them their
spinach baked in a birthday
cake,” said co-founder and
CEO David Graham. “It’s re-
ally good for them, but they
don’t really know because
we’vehidden it fromthem.”

Grahamsaid launching the
business in July2016was ideal
timing due to the heightened
popularity of STEM and cod-
ing. Parents understand how
this business model could
benefit their children.

“They don’t just want to
have screen time,” he said.
“Theywantproductivescreen
time.”

Code Ninjas is opening
franchise locationsaroundthe
country.

Cinttya Morgan, owner of
Little Beakers, has also heard
parents discussing STEM
more frequently. Morgan is
glad for the renewed interest
in science, but she thinks the
subject could stand on its own
— without being attached to
technology, engineering and
math.

Her business has grown to
two locations largely because
parents enjoy watching their
children have fun while
learning,Morgansaid.

With master’s degrees in
materials scienceandchemical
engineering — as well as
years of industry experience
creating polymers used to
build aircraft landing pads on
Navy ships and polymers for
various elements of the Space
Shuttle program — Morgan
likes to walk around the labs
encouraging children. Her
favorite experiences are with
kids who enter Little Beakers
saying they don’t like science
but walk away reconsidering
their careers.

“They want to investigate,”
she said. “They want to get
theirhandsdirty.Theywant to
explore.”

After Kiyah, Eryka and
Jaira finished extracting iron
fromthecereal, theywentonto
build a potato-powered clock.
They thencombinedwaterand
cornstarch to create a “colored
goop” that slowlydripped from
theirfingers into thebowl.

“It looks likesnot,” Jairasaid
as the table erupted into laugh-
ter.

For theirgrandmother,Cyn-
thia DeJean, it’s fun to watch
the girls enjoying themselves.
She also likes to encourage
their interest inscience.

“I just like the fact that they
enjoy the hands-on,” she said,
“and that they see what every-
thing is composed of and how
itworks.”

STEMTOYSADDUP
TO BIG BUSINESS

By Andrea Rumbaugh

andrea.rumbaugh@chron.com
twitter.com/andrearumbaugh

Sisters, from left, Kiyah Roberson, 13, Eryka Roberson, 12, and Jaira Ford, 6, wire a digital
clock to run on electricity generated by potatoes at Little Beakers in Oak Ridge North.

Melissa Phillip / Houston Chronicle

Kiyah Roberson, 13, left, and her sister Eryka, 12, pour high-iron cereal into a bowl before grinding it into a fine powder and separating the iron using
magnets last month at Little Beakers in Oak Ridge North.

Melissa Phillip / Houston Chronicle

Annie Mulligan

Matt
Villarreal

and his son,
Sawyer, of
Monroe,

La., check
out STEM-

related
toys at

Fundamen-
tally Toys in
Rice Village.
Sales of such

toys rose
58 percent
after the

store added
a science
section in

2016.

Science-
related

activities and
playthings
are rising in
popularity
asparents
encourage
kids’ interest
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STUDENTS PROVE THEY’RE
UP TO THE CHALLENGE

Divya Khatri, left, and Kahani Malhotra, of The Village School, present Elore, their submission for the Future City Challenge at NASA’s Gilruth Center.
Brett Coomer / Houston Chronicle

Teams of students from five high schools focus on problem-solving during the
annual PetroChallenge at Houston Community College Southwest last week.

Students from Cinco Ranch High School Robotics Team 624 get busy working on
their machine for the 2018 international FIRST competition.

Karen Warren / Houston Chronicle Chris Tomlinson / Houston Chronicle


