
Trapped	in	Time	
An	interac.ve,	online	learning	adventure	about	engineering	design	
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OVERVIEW:	

In	this	interac.ve	online	learning	adventure,	users	travel	back	in	.me	to	learn	about	the	
engineering	design	cycle—the	process	by	which	engineers	innovate	and	design	new	things	
for	the	world	around	them.		The	three	major	steps	in	the	design	cycle	are	Define,	Develop,	
and	Op.mize	(following	the	NGSS).	

As	a	par.cipant	in	this	exci.ng	world,	users	are	mo.vated	to	learn	and	engage	with	new	
ideas	because	they’re	needed	to	help	the	.me	machine	(a	character	in	the	story)	and	to	
help	Talk	to	Me	characters	Sadina,	Catalina,	and	Catalina’s	brother	Carl	escape	a	cave	
underneath	a	Halloween	haunted	house.	

During	the	adventure,	learners	are	given	the	opportunity	to	think	about	engineering,	
design,	crea.vity,	and	collabora.on	in	new	ways.		They	see	that	engineers	work	in	ways	
that	don’t	fit	the	“hard	hat”	or	“lonely	computer	programmer”	stereotypes.		Instead,	
engineers	work	together	in	diverse	teams	to	innovate	and	improve	the	technologies	that	
help	society.	
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If	you	see	this	spinning	reel	icon	
throughout	the	adventure,	it	means	
the	next	sec.on	is	loading.		If	it	
seems	to	be	taking	a	par.cularly	long	
.me	or	spinning	par.cularly	slowly,	
try	refreshing	the	page	using	the	
browser’s	refresh	buVon	(or	ctrl	+	R).	



The	learning	adventure	begins	with	a	“graphic	
novel”	(comic)	in	which	Sadina,	Catalina,	and	
Catalina’s	brother	Carl	are	trick-or-trea.ng	and	
head	to	a	haunted	house.		Carl	falls	through	a	
trap	door,	Sadina	and	Catalina	try	to	help,	and	all	
three	end	up	stuck	in	a	cave	with	a	talking	.me	
machine.		The	.me	machine	says	it	needs	help	
geYng	out	of	the	cave,	and	Sadina,	Catalina,	and	
Carl	need	to	learn	more	about	the	engineering	
design	process	in	order	to	help.	
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At	this	point,	the	.me	
machine	tells	the	user	to	
click	the	red	glowing	
buVon	to	learn	more	about	
its	history	(and	future).	

To	move	on,	the	user	
should	click	the	red	buVon.	

The	user	should	press	
“play”	to	play	the	video.		
Once	the	video	is	over,	the	
user	should	click	the	
“back”	buVon	next	to	the	
video.	
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Aber	watching	the	video	about	
the	.me	machine’s	story,	the	
user	reads	through	another	
graphic	novel	(comic)	sec.on.	
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The	.me	machine	tells	the	user	
to	click	on	the	glowing	icon	to	
open	the	journal	and	record	
their	ideas.	

To	move	on,	the	user	should	click	
the	gold	lock	icon	at	the	top	leb	
of	the	screen.	

The	journal	asks	the	user	“What	
are	your	ideas	about	how	things	
are	designed?”		The	user	should	
type	in	their	ideas	and	click	
“save”	to	move	on.	

Next,	the	user	will	read	another	
graphic	novel	(comic)	sec.on	of	
the	story.	
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Now	that	the	.me	machine	has	
introduced	the	user	to	the	idea	of	
the	engineering	design	cycle,	it	
tells	the	user	to	click	on	the	
glowing	“Define”	buVon	to	learn	
more	about	the	first	step	of	the	
cycle.	

Aber	clicking	the	“Define”	buVon,	
the	user	is	brought	to	a	video	
explaining	that	step	of	the	design	
cycle.		The	user	should	press	
“play”	to	watch	the	video.		When	
the	video	ends,	the	user	should	
press	the	“Back”	buVon	next	to	
the	video.	
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Now,	the	user	will	see	that	the	
“Develop”	buVon	is	glowing.		The	
user	should	click	it	to	move	on.	

Aber	clicking	the	“Develop”	
buVon,	the	user	is	brought	to	a	
video	explaining	that	step	of	the	
design	cycle.		The	user	should	
press	“play”	to	watch	the	video.		
When	the	video	ends,	the	user	
should	press	the	“Back”	buVon	
next	to	the	video.	
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Now,	the	user	will	see	that	the	
“Op.mize”	buVon	is	glowing.		The	
user	should	click	it	to	move	on.	

Aber	clicking	the	“Op.mize”	
buVon,	the	user	is	brought	to	a	
video	explaining	that	step	of	the	
design	cycle.		The	user	should	
press	“play”	to	watch	the	video.		
When	the	video	ends,	the	user	
should	press	the	“Back”	buVon	
next	to	the	video.	
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Now,	the	user	reads	another	
short	graphic	novel	(comic)	
sec.on.	
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The	.me	machine	says	they’re	
traveling	back	to	1999	to	see	how	
an	innova.ve	company	uses	the	
engineering	design	cycle.		The	
user	should	press	the	glowing	
“play”	buVon	to	move	on.	

The	first	video,	“Define:	What’s	
the	problem?”	will	be	glowing.		
The	user	should	click	that	video	to	
move	on.	
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The	video	should	start	playing	
automa.cally	(it	may	take	a	
second	to	load).		Once	the	video	
stops,	the	user	should	click	the	
“Back”	buVon	next	to	the	video.		
The	user	should	NOT	click	the	
“Play”	buVon	when	the	video	
ends.	

The	user	is	given	a	ques.on	
related	to	the	video.		For	the	
“Define”	video,	the	ques.on	is	
“How	would	you	define	the	
problem	the	designers	are	
trying	to	solve?”	

Aber	recording	their	ideas,	the	
user	should	click	“Save,”	which	
will	take	them	back	to	the	page	
of	videos.	
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The	same	process	repeats	for	the	
remaining	5	videos:		The	user	
clicks	the	glowing	video,	the	
video	plays	automa.cally,	the	
user	clicks	the	“Back”	buVon	
next	to	the	video	and	is	directed	
to	answer	a	ques.on	before	
returning	to	the	videos.		There	is	
no	ques.on	aVached	to	the	
fourth	video.	

The	remaining	ques.ons	are:	
Aber	2nd	Video:	How	does	going	
out	and	talking	to	people	help	
the	design	process?	
Aber	3rd	Video:	How	does	
building	on	each	other’s	ideas	
help	the	design	process?	
Aber	5th	Video:		How	does	
“failing	oben	to	succeed	sooner”	
help	the	design	process?	
Aber	6th	Video:		Now	that	you’ve	
seen	IDEO	in	ac.on,	what	
surprised	you	about	what	
designers	do?	

Next,	the	user	is	taken	to	another	
graphic	novel	(comic)	sec.on.	
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The	.me	machine	
says	it	has	a	video	to	
prepare	Sadina,	
Catalina,	Carl,	and	
the	user	for	their	
next	mission.		The	
user	should	click	on	
the	glowing	play	
buVon	to	move	on.	
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The	user	should	click	
the	“play”	buVon	to	
play	the	video.		
When	it	ends,	the	
user	should	click	the	
“Back”	buVon	next	to	
the	video.	

Next,	the	user	will	be	
taken	to	a	graphic	
novel	(comic)	sec.on	
that	sets	the	scene	
for	the	task	they	will	
be	asked	to	complete	
in	the	past.	
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It’s	the	user’s	job	to	help	Catalina,	Sadina,	
and	Carl	interview	people	on	the	streets	
of	Chicago	to	help	the	mayor	figure	out	
whether	to	choose	direct	or	alterna.ng	
current.		To	start,	the	user	should	click	
the	“Begin	Interviews”	buVon.	

The	user	should	click	each	person	in	the	
street.		When	they	click	on	someone,	a	
box	will	open	revealing	an	interview	with	
that	person	(see	next	page	of	this	
document).		The	user	will	not	be	able	to	
move	on	unless	they	have	interviewed	all	
8	(or	9,	if	you	consider	the	children	
separate)	people	on	the	street.	
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For	each	person,	the	user	should	record	
notes	about	that	person’s	needs.		The	
user	will	give	these	notes	to	the	mayor	to	
help	him	make	a	decision	about	AC	vs.	
DC.		Aber	typing	notes,	the	user	should	
click	“Save.”			
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Aber	interviewing	everyone	on	the	street,	the	
user	will	be	directed	to	their	journal	to	record	
their	thoughts	on	the	following	ques.on:		“What	
are	the	three	most	important	things	you	learned	
from	interviewing	the	ci.zens	of	Chicago?		Type	
your	three	responses	in	the	space	below	and	
click	Save.”		When	the	user	is	done	wri.ng,	they	
should	click	“Save.”		They	will	be	taken	back	to	a	
graphic	novel	(comic)	sec.on	in	which	everyone	
returns	to	the	mayor’s	office	to	give	him	the	
results	of	the	interviews.	
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The	.me	machine	tells	Sadina,	Catalina,	Carl	and	
the	user	that	while	the	mayor	didn’t	share	his	
decision,	the	.me	machine	has	a	video	that	can	
fill	in	the	gaps.		The	user	should	click	the	glowing	
“Play”	buVon	to	move	on.	
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The	user	should	click	the	
“play”	buVon	to	play	the	
video.		When	it	ends,	the	
user	should	click	the	
“Back”	buVon	next	to	the	
video.	

The	.me	machine	tells	the	
user	to	record	their	ideas	
before	moving	on.		The	
user	should	click	on	the	
glowing	lock	icon	to	access	
their	journal.	
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The	journal	asks	the	user	to	record	
their	answer	to	the	following	ques.on:	
“Aber	helping	the	Mayor	of	Chicago,	
what	new	ideas	do	you	have	about	the	
Design	Cycle?”		Aber	answering	the	
ques.on,	the	user	should	click	the	
“Save”	buVon	to	move	on.	

The	user	is	taken	to	a	graphic	novel	
(comic)	sec.on	in	which	the	.me	
machine	introduces	the	user’s	next	
challenge.	
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The	.me	machine	says	it	
has	a	video	that	will	explain	
the	next	situa.on	in	.me	
the	user	and	characters	
need	to	help	with.		The	
user	should	click	the	“Play”	
buVon	to	move	on.	

The	user	should	click	the	
play	buVon	to	play	the	
video.		When	the	video	
ends,	the	user	should	click	
the	“Back”	buVon	next	to	
the	video	to	move	on.	
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The	user	is	taken	to	another	graphic	
novel	(comic)	sec.on	which	sets	the	
scene	for	the	Apollo	13	challenge,	
which	asks	users	to	put	their	“Develop”	
and	“Op.mize”	skills	to	the	test.	
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The	user	is	now	given	a	choice	
about	what	the	engineers	
should	do	to	solve	the	problem
—work	together,	or	work	
individually?	

The	correct	answer	is	that	the	
engineers	should	work	
together.		However,	if	the	user	
chooses	“work	on	their	own,”	
they	get	to	see	the	result	
before	being	redirected	to	the	
right	answer.			

In	order	to	see	what	this	looks	
like,	screenshots	are	shown	for	
what	happens	if	the	user	
chooses	the	WRONG	answer.		
The	screenshot	where	the	user	
is	directed	if	they	choose	the	
correct	answer	is	also	noted.	
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If	the	user	chooses	“w
ork	together,”	they	are	

autom
a.cally	directed	here.	
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This	is	the	user’s	second	
choice.		The	correct	
answer	is	that	“we	should	
encourage	more	people	
to	share	ideas,”	but	again,	
the	screenshots	that	
follow	show	what	
happens	if	the	user	
chooses	the	wrong	
answer.	
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This	is	the	user’s	third	
choice.		The	correct	
answer	is	that	“Test	the	
prototype,”	but	again,	the	
screenshots	that	follow	
show	what	happens	if	the	
user	chooses	the	wrong	
answer.	
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The	.me	machine	says	it	has	a	
video	that	will	describe	what	
happened	to	the	astronauts	
aber	the	engineers	figured	out	
a	solu.on	to	the	filter	problem.		
The	user	should	click	the	play	
buVon	to	move	on.	

The	user	should	click	the	play	
buVon	to	watch	the	video.		
When	the	video	ends,	the	user	
should	click	the	“Back”	buVon	
next	to	the	video	to	move	on.	
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The	.me	machine	says	it	
has	a	ques.on	for	the	user	
to	answer.		The	user	
should	click	on	the	gold	
glowing	journal	icon	to	
move	on.	
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The	ques.on	is	“Aber	visi.ng	
the	Apollo	13	scenario,	what	
new	ideas	do	you	have	about	
the	Design	Cycle?”		The	user	
should	type	in	their	response	
and	click	“Save”	to	move	on.	
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Sadina	says	they	need	the	
user’s	help	to	complete	the	
challenge	the	.me	machine	has	
given	them.		The	user	should	
click	“Begin	Sor.ng”	to	move	
on.	



The	user	is	now	introduced	to	the	“gear	game,”	a	
test	of	their	knowledge	about	engineering	
design.	

To	play,	the	user	moves	the	mini	gears	(which	
represent	minor	parts	of	the	design	cycle)	from	
the	leb	side	of	the	screen	to	the	appropriate	
pegs	inside	the	big	gears	(which	represent	the	
three	major	phases	of	the	design	cycle)	on	the	
right	side	of	the	screen.	

First,	the	user	should	read	the	instruc.ons	and	
then	click	anywhere	to	move	on.	

Aber	clicking	anywhere,	the	instruc.on	box	will	
go	away	and	the	user	will	just	see	the	game.	

There	is	one	correct	answer	to	this	game.		The	
“Problem?”	And	“Needs”	mini	gears	go	inside	the	
“Define”	gear,	the	“Team	Up”	and	“Go	Wild”	mini	
gears	go	inside	the	“Develop”	gear,	and	the	
“Prototype”	and	“Fail”	mini	gears	go	in	the	
“Op.mize”	gear.	
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Scrolling	over	the	mini-gears	will	bring	up	a	short	
defini.on	of	what	the	mini-gear	represents.	

Once	six	mini-gears	are	placed	inside	the	three	
large	gears,	the	start	lever	will	begin	to	glow.		
Clicking	the	lever	will	tell	the	user	if	the	
combina.on	is	correct.		If	it	is	correct,	the	gears	
will	start	turning.		If	it	is	not	correct,	the	gears	
will	shake.	
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If	the	user	puts	in	the	wrong	combina.on,	a	
message	will	pop	up	telling	the	user	that	the	
combina.on	was	incorrect.		The	user	should	click	
“Try	Again!”	to	move	on.	

Aber	the	user	submits	an	incorrect	
combina.on,	Sadina’s	face	will	appear	next	
to	the	mini-gears,	glowing.	
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Clicking	on	Sadina’s	face	reveals	a	speech	bubble	
that	says	“Click	any	glowing	gear	for	hints!”		If	
the	user	needs	a	hint,	they	can	click	“Define,”	
“Develop,”	or	“Op.mize.”		If	they	don’t	want	
hints,	they	can	just	keep	trying	different	
combina.ons	of	mini-gears.	

This	is	the	hint	that	shows	up	if	the	
user	clicks	on	“Define”	

This	is	the	hint	that	shows	up	if	the	
user	clicks	on	“Develop”	

This	is	the	hint	that	shows	up	if	the	
user	clicks	on	“Op.mize”	 67	



Incorrectly	submiYng	more	combina.ons	of	
mini-gears	will	reveal	Carl’s	face,	glowing.	

Clicking	on	Carl’s	face	makes	a	box	appear	that	
says	“Do	you	want	me	to	show	you	which	mini-
gears	are	in	the	wrong	place?”		The	user	can	
choose	either	“No,	I	want	to	keep	trying”	or	“Yes
—thanks,	Carl!”	
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If	the	user	clicks	“Yes,”	the	incorrect	mini-gears	
will	begin	to	glow	red.		

If	the	user	submits	more	incorrect	combina.ons	
of	gears,	Catalina’s	face	will	appear	glowing.	
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Clicking	on	Catalina’s	face	makes	a	box	appear	
that	says	“I	want	to	get	out	of	here,	and	I	think	I	
know	where	the	mini-gears	go.		Do	you	want	me	
to	show	you	the	answer?”		The	user	can	choose	
“No,	I	want	to	keep	trying.”	or	“Yes—thanks,	
Catalina!”	

Clicking	on	“Yes—thanks,	Catalina!”	will	put	all	
the	gears	in	the	correct	loca.ons.		All	the	user	
needs	to	do	is	click	the	“Start”	lever.	
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Once	the	user	clicks	the	“Start”	lever	with	the	
correct	combina.on,	the	gears	will	begin	to	spin	
and	the	.me	machine’s	face	will	appear,	glowing.	

When	the	user	clicks	on	the	Time	machine’s	face,	
a	box	comes	up	that	says	“Nice	work!”	with	a	
buVon	that	says	“Click	here	to	con.nue.”		The	
user	should	click	that	buVon	to	con.nue.	
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The	.me	machine	says	it	has	
one	final	ques.on	about	the	
design	cycle.		The	user	should	
click	on	the	gold	glowing	journal	
icon	to	move	on.	

The	ques.on	is	“You	learned	
many	things	about	the	Design	
Cycle.		What	are	your	ideas	
about	how	things	are	
designed?”		The	user	should	
type	their	answer	and	click	
“Save”	to	move	on.	
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