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	 ALBUQUERQUE 	 - 	 F o r	
To’hajiilee	 Community	 School	
students	 it’s	 not	 STEM	 –	 it’s	
STEAM.
	 It	 became	 STEAM	when	 the	
students	 included	 art	 in	 science,	
technology	 engineering	 and	
mathematics	 education.	 The	
students	 learned	 the	 difference	
between	STEM	and	STEAM	at	an	
academic	camp	held	last	week	as	
they	built	 a	 one-of-a-kind	 chain-
reaction	machine	 that	 also	 told	 a	
story	about	their	community.
	 Putting	art	into	STEM	education	
is	 the	 key	 to	making	American	
students	 globally	 competitive,	
according	 to	 Shawn	 Jordan,	 an	
Arizona	State	University	professor,	
who	 was	 part	 of	 the	 STEAM	
academic	team.	
	 	“We	need	to	look	beyond	STEM	
and	integrate	the	arts	into	learning	
in	a	very	true	way,”	said	Jordan	as	
he	got	ready	to	count	down	the	test	
run	 of	 the	 STEAM	machine	 the	
students	created	during	the	camp.
	 STEM,	an	acronym	for	science,	
technology,	 engineering	 and	
math	 education,	 rose	 up	 fast	 and	
nervously	in	the	early	2000’s	when	it	
became	obvious	to	national	leaders	
that	American	students	were	falling	
far	behind	international	students	in	
math	and	science.	
	 Soon	afterwards,	scholarships	and	
school-wide	 programs	 supported	
STEM	 learning	 in	 the	 hopes	 of	
making	America	competitive	in	the	
developing	technological	age.
	 But,	in	the	process,	art	was	left	
out,	noted	Jordan.
	 “Everyone	was	focused	on	STEM,	
but	there	was	no	integration	with	
the	arts	and	the	reality	is	 the	arts	
brings	creativity;	they	bring	design;	
they	bring	a	holistic	nature	to	the	
work	we	are	doing.	That	is	what	the	
kids	are	doing	here,”	Jordan	said	
motioning	 to	 the	 colorful,	multi-
dimensional	To’hajiilee	 STEAM	
machine	that	was	designed	to	carry	
water	from	one	end	to	another	on	a	
track	that	stretched	out	almost	half	
of	the	school’s	gymnasium.
	 About	 30	 elementary	 to	 high	
school	 students	 participated	 in	
building	and	designing	the	STEAM	
machine.	Students	were	broken	into	
four	teams	and	directed	to	use	their	
imaginations	to	integrate	visual	art	
and	storytelling	into	their	product	
design.	
	 One	of	the	students	was	Desiderya	
Costello,	 a	 senior	 at	To’hajiilee	
Community	High	School.
	 “We	used	an	engineering	design	
process,	which	is	to	ask,	imagine,	
plan,	create	and	improve,”	explained	
Costello.
	 (During	 the	 camp),	we	 talked	
about	how	having	a	straight	line	with	
no	color	would	be	very	boring,”	said	
art	teacher,	Joolz	Fernandez	Young,	
who	helped	to	conduct	the	camp.
	 With	that	in	mind,	she	said	that	

the	students	put	a	lot	of	thought	into	
the	machine.
	 “There’s	a	repetition	of	 tubular	
forms	and	a	repetition	of	colors,”	
Young	observed	as	she	 looked	at	
the	 expansive	machine	 designed	
to	trigger	actions	along	its	course	
through	 wheels	 turning,	 pails	
dropping,	marbles	rolling	and	fi	nally	
a	truck	pulling	a	string	that	lifts	a	
bucket	 of	water	 out	 of	 the	well,	
representing	the	cultural	theme	of	
the	project	that	relates	to	the	history	
of	To’hajiilee.
	 “To’hajiilee	means	to	bring	water	
out	of	the	well,”	Costello	said	with	
a	smile,	refl	ecting	on	the	history	of	
her	community.

A machine that tells a story

	 Pointing	 to	 a	 doll	 in	western	
style	clothes	situated	on	top	of	the	
tubular	gadget	 at	 the	head	of	 the	
machine,	Jessica	Nelson,	a	sixth-
grade	student,	started	the	story	of	
To’hajillee.
	 “A	Navajo	 cowgirl	was	 riding	
along	and	she	saw	a	pond	that	was	
dried	up.	She	found	a	fountain	and	
put	water	into	the	dried	up	pond,	so	
the	fi	sh	can	swim	around	again,”	
said	Nelson,	 one	 of	 the	 project	
designers	and	writers.

	 	 Picking	 up	 on	 the	 story	 of	
To’hajiilee	 in	 the	middle	 of	 the	
machine,	 Costello	 tells	 how	 a	
grandmother	went	down	to	a	well	to	
get	water	for	her	sick	grandchildren.
	 She	 explained	 that	 each	of	 the	
gadgets	on	the	machine	represented	
different	characters	in	the	story.
	 “This	 8	 ball	 represents	 the	
grandmother,”	 she	 remarked	
showing	how	the	ball	once	activated	
will	 move	 along	 the	 machine	
down	 ramps	 and	 turning	wheels	
until	it	comes	to	a	point	where	the	
grandmother	fi	nds	water	 to	make	
stew	for	her	sick	grandchildren.	
	 As	 the	machine	 took	 a	 bend	
in	 its	 design,	 sixth-grade	 student	
Christion	Secatero,	 revealed	how	
the	story	ends.
	 “An	elder	told	three	boys	to	go	to	
the	well	to	fi	ll	up	buckets	of	water,	
but	when	 they	 ran	 into	 a	 thirsty	
wolf,	the	boys	got	scared	and	ran	
off,”	he	said	as	he	pointed	 to	 the	
wolf	head	on	top	of	the	last	leg	of	
the	machine.
	 “The	wolf	drank	all	the	water	and	
he	got	bigger	and	bigger,	then	he	

exploded	and	that	formed	the	river	
going	to	the	village,”	he	said	adding	
that	thirsty	people	came	to	the	river,	
just	 like	 they	did	 in	To’hajiilee’s	
history	and	pulled	out	buckets	of	
water,”	Costello	concluded.
	 Along	with	 the	 students,	 about	
30	parents	and	teachers	waited	in	
expectation	to	see	how	the	machine	
worked.
	 “Their	 first	 run	 was	 perfect;	
everything	worked	as	expected.	It	
was	so	cute,	they	all	high	fi	ved	one	
another,”	 said	Assistant	Principal	
Keri	Jojola.
	 And,	Jojola	said	that	the	students	
learned	a	lot.
	 “The	project	had	a	cultural	piece,	
and	touched	on	literacy,	physics	and	
engineering.	There	was	a	lot	of	team	
building	and	positive	reinforcement	
seeing	that	it	worked,”	she	added.
	 “I’m	 glad	 I	 joined	 this	 camp.	
I’m	glad	 that	 they	 taught	us	how	
things	work	because	a	lot	of	us	can	
use	it	in	our	future	career	paths,”	
said	Costello,	who	plans	 to	 be	 a	
zoologist.
	 “We	wanted	to	provide	a	STEAM	
experience	for	our	students	here	in	

To’hajiilee,	said	Johanson	Phillips,	
from	the	Nation’s	Offi	ce	of	School	
Improvement,	who	 engaged	 the	
Arizona	educators	 to	conduct	 the	
camp.	“They	learned	strategies	on	
how	 to	make	 something	big.	So,	
maybe	one	day	we	will	see	a	lot	of	
engineers	from	To’hajiilee.”
	 “Since	 I	 just	 learned	 about	
engineering,	 I’m	 thinking	 of	
being	an	engineer.	If	 that	doesn’t	
happen,	I’m	thinking	of	becoming	
a	musician,”	 said	 Secatero.	Or,	
maybe	even	both,	he	considered.	
	 Demonstrating	 that	 he	 also	
learned	 that	 team	building	 is	 an	
important	 concept	 in	 any	 design	
project,	 Secatero	 was	 quick	 to	
mention	that	his	team	included	Ely	
Hererra	and	Berleen	Becenti.
	 “It	 was	 real	 positive	 for	 the	
community.	That	is	why	we	work	
with	a	lot	of	students	closely.	We	
want	the	very	best	for	them,”	said	
Phillips.	
	 Phillips	 added	 that	 the	Navajo	
Nat ion’s 	 Off ice 	 of 	 School	
Improvement	will	 be	 taking	 the	
STEAM	Machine	 camp	 to	 other	
schools	in	the	near	future.
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	 THOREAU,	N.M.	-	The	Navajo	
Nation	isn't	exactly	known	for	its	
sea	life	being	that	the	closet	ocean	
is	 on	 the	 banks	 of	California	 or	
Texas.	
	 But	 that	 didn't	 dim	 the	 spirits	
of	the	students	at	St.	Bonaventure	
Indian	School	as	they	learned	about	
the	beauty	of	the	ocean	during	their	
summer	school	program.	Students	
from	pre-K	 to	 eighth	grade	were	
on	a	 journey	 in	 the	deep	sea	and	
each	of	 their	 summer	classrooms	
the	walls	had	a	theme	of	ocean	life.
	 On	 the	wall	of	 teacher	Yvonne	
Cantone's	classroom	was	a	world	
map	highlighting	the	oceans	current	
patterns.
	 "In	our	classroom	we	have	a	lot	
of	 hands	 on	 activities	 going	 on	
because	the	end	result	will	be	ports	
of	call	where	the	four	classes	come	
together	and	interact	showing	what	
their	ports	have	to	offer,"	Cantone	
said.	
	 The	 program	 involves	 four	
classrooms	divided	 into	 grades	 -	
pre-K	to	fi	rst,	second	to	fi	fth	and	

sixth	to	eighth.
	 Within	the	second-	to	fi	fth-grade	
classroom,	whales	and	fi	sh	swam	
along	the	walls	as	students	learned	
about	 their	 habitats	 and	 eating	
habits.
	 "The	whole	 premise	with	 the	
summer	program	is	 that	we	have	
kids	that	live	in	such	isolated	areas,"	
said	St.	Bonaventure	teacher	Denise	
Waeland.	"I	want	to	broaden	their	
horizons.	We	obviously	don't	have	
ocean	here.	I	just	want	to	expand	
their	boundaries	a	little	bit."
	 Waeland	added	that	the	students	
in	fact	chose	the	ocean	life	theme	
themselves	 and	 she	 thinks	 that	
happened	 because	 they	 don't	 see	
the	ocean	too	often.
	 Second-grade	 teacher	Rethania	
Jake	said	 the	summer	program	is	
a	way	 to	 get	 the	 students	more	
interested	 in	 science	because	 she	
understands	that	many	of	the	kids	
on	the	reservations	have	not	been	
off	the	rez	to	visit	the	ocean,	which	
is	why	 they	wanted	 to	 bring	 the	
ocean	life	to	them.
	 "Hopefully	us	bringing	it	here	will	
spark	an	interest,"	Jake	added.	"This	
will	enlighten	a	student	to	become	

a	marine	biologist	or	something."
	 In	 coordination	 with	 Navajo	
Technical	 University	 and	 the	
University	of	Texas,	students	were	
also	able	to	learn	about	the	wonders	
of	3D	printing.
	 Daniel	 Tillman,	 an	 assistant	
professor	at	the	University	of	Texas	
and	Director	 of	 the	Educational	
Technology	Research	Lab,	showed	
the	 students	what	3D	printing	 is,	
what	 it	 could	 be	 used	 for,	 how	
it's	used	and	the	material	used	for	
printing.
	 Tillman	 showed	 the	 kids	 a	 3D	
printout	he	made	of	an	index	fi	nger	
informing	them	that	a	print	out	like	
the	 fi	nger	would	 take	 anywhere	
from	15	to	20	minutes,	but	larger	
printouts	could	take	hours.
	 Tillman	 said	 the	 reason	why	
they	 wanted	 to	 present	 on	 3D	
printing	is	because	they	focus	on	
"how	 innovative	 and	new	digital	
medias	can	be	used	in	K	through	
12	educations	to	make	school	less	
boring.
	 "The	 key	 to	 introducing	 3D	
printing	 is	 showing	 people	 that	
you	don't	need	a	3D	printer	to	get	
started,"	Tillman	said	because	there	

is	 free	 software	 online	 and	 the	
website	he	used	as	demonstration	
was	tinkercade.com.
	 Through	this	website,	people	are	
able	to	quickly	turn	their	ideas	into	
a	computer-aided	design	which	then	
can	be	transferred	to	a	3D	printer.
	 "We	 introduce	 the	 idea	 of	 3D	
design	 and	 then	 later	 if	 there	 is	
enough	accumulated	 interest	will	
bring	in	the	3D	printers.	We	don't	
like	to	lead	with	the	hardware,	we	
like	 to	 lead	with	 the	 pedagogue	
(teacher),"	Tillman	added	and	the	
type	of	printer	they	typically	used	
is	the	Cubify,	the	cube	3D	printer.	
	 The	 kids	 at	 St.	 Bonaventure	
didn't	get	the	chance	to	see	the	3D	
printer	in	action	but	after	Tillman	
explained	 how	 the	 printer	works	
he	asked	the	students	to	draw	their	
own	designs	for	the	printer.	Since	
the	 summer	 program	 is	 themed	
around	ocean	life	he	asked	the	kids	
to	 draw	 a	 picture	 related	 to	 that.	
The	 student's	 drawings	 included	
mermaids,	the	loch	ness	monster,	
submarine,	an	island,	a	ship,	coral	
reef,	 lighthouses,	 whales,	 jelly	
fish,	 sharks	 and	 the	 superhero	
"Aquaman."

	 After	the	students	were	done	with	
their	 designs,	NTU's	Director	 of	
Education	Outreach	Alice	Carron	
said	that	NTU	would	be	bringing	
out	 their	 3D	printers	 later	 in	 the	
month	for	the	students	to	bring	their	
designs	to	life.

	 "We're	just	so	grateful	for	anyone	
from	 the	 outside	 to	 come	 in	 and	
help	out	kids,"	Waeland	said.	"It's	
a	 different	 perspective	 and	 they	
were	gracious	enough	to	come	in	
and	do	different	activities	with	our	
children."

Full STEAM ahead
To’hajiilee	science	camp	integrates	art	into	STEM	education	

From left to right, Shyniah Chapo, Desiderya Costello and Antonio Larez test the triggers on the To’hajiilee STEAM machine before a test run. 
(Special to the Times – Colleen Keane) 

Adding art into the design, a doll on a horse crowns the fi rst leg of the 
STEAM machine beginning the story of To’hajiilee that the students tell 
through the machine. (Special to the Times – Colleen Keane) 

Thoreau students dive into ocean life during summer program

‘The arts brings 
creativity, they 
bring design, 
they bring a 

holistic nature 
to the work we 

are doing.’

Mykalynn Calladitto, 12, draws a coral reef for an upcoming 3D model 
last Thursday at a summer school program at the St. Bonaventure 
Indian School in Thoreau, N.M. (Times photo – Ravonelle Yazzie)


