
The Engineering 
Design Cycle 

Research the Need 
Gathering Information 

 
Despite convenient and plentiful electronic 

sources of information, gathering and sorting 
through information can be an arduous and 

time consuming process.   
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While	the	information	on	websites	
is	often	questionable	and	its	
credibility	hard	to	establish,	Google	
(and	related)	searches	can	be	an	
excellent	<irst	step	in:	
•  Identifying	the	kind	of	

information	that	can	justify	"the	
need"	

•  Capturing	and	culling	keywords	
that	can	be	used	in	more	
consistent	databases	of	
information	(such	as	the	peer	
reviewed	literature)	

•  Locating	existing	products	that	
meet	"the	need"	or	identifying	
existing	solutions	to	"the	
problem"	

Google	(and	other	web	searches)	can't	be	the	only	place	used	to	
Research	the	Need,	but	the	web	can	be	a	great	:irst	place	to	look!	
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More	keywords	are	better!	
Searching	"sensors"	gives	broad	results,	many	which	are	not	relevant	

In	general,	when	doing	web	searches,	the	more	information	
provided	for	the	search,	the	more	relevant	the	results	will	be.	
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More	keywords	are	better!	
Searching	"sensors"	gives	broad	results,	many	which	are	not	relevant	
Searching	"sensors	for	monitoring	carbon	monoxide	in	air"–	gives	
products	and	information	much	more	relevant	to	a	speci<ic	design		

In	general,	when	
doing	web	
searches,	the	

more	information	
provided	for	the	
search,	the	more	
relevant	the	
results	will	be.	
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Search	for	either	one	word	or	another	
Google	automatically	assumes	there	is	an	"and"	between	words	and	
seeks	results	that	contains	all	the	words	you	specify.	
	
	

		 A search 
for "carbon 
monoxide 
ethanol 
sensors" 
looks only 
for sensors 
that do 
both! 
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Search	for	either	one	word	or	another	
Google	automatically	assumes	there	is	an	"and"	between	words	and	
seeks	results	that	contains	all	the	words	you	specify.	
	
	

		

A search for 
"carbon 
monoxide 
sensors" gives 
us what we are 
looking for. A 
separate 
search on 
ethanol 
sensors can 
complement 
this search to 
provide 
information on 
both types of 
sensors. 
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Filter	out	distracting	or	irrelevant	words	
	Use	the	–	sign	to	indicate	words	that	you	don't	want	to	include	in	
a	search.			For	example,	if	you	want	to	look	up	"bass	guitar"	–	you	
may	<ind	yourself	in	a	sea	of	websites	on	<ish.			

	
		



Efficient Web Searches 

Gathering 
Information

during the



Research

the

Need



phase of the 
Engineering 
Design

Cycle










Filter	out	distracting	or	irrelevant	words	
	Use	the	–	sign	to	indicate	words	that	you	don't	want	to	include	in	
a	search.			For	example,	if	you	want	to	look	up	"bass	guitar"	–	but	
avoid	<ish,	try	"bass	–<ish"	
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Forage	for	the	best	keywords	
	Use	similar	words	to	describe	what	you	are	searching	for	and	
identify	those	keywords	that	are	more	productive	than	others.		
Here	a	search	for	sustainability	yields	results	that	are	too	broad!	
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Forage	for	the	best	
keywords	
	Use	similar	words	to	
describe	what	you	are	
searching	for	and	
identify	those	
keywords	that	are	
more	productive	than	
others.		Here	
narrowing	the	search	
to	sustainable	
development	gives	us	
more	of	what	we	
want.			
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Search	for	similar	web	pages:	
	By	using	the	related	query	
	related:http://www.nationalgeographic.com	
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Search	by	exact	phrase	
	If	your	keywords	are	generating	pages	that	are	not	relevant	to	
your	search,	try	using	an	exact	phrase	using	double	quotation	
marks.		For	example:		"carbon	monoxide	sensors"	

Use	the	Advanced	Search	page	(if	available)	
	Google	and	many	other	search	engines	have	an	advanced	search	
page	that	helps	in	including	or	excluding	information	in	order	to	
streamline	the	search	and	eliminate	useless	links.	

Search	within	a	Search	
Use	other	search	sites	(for	example,	within	Google)	
•  Google	News	–	to	search	current	news	articles	
•  Google	Patent	Search	
•  Google	Scholar	–	to	search	peer	reviewed	literature	
•  Google	Images	–	good	for	<inding	graphs	or	images	to	support	

presentations	
•  Google	Videos	–	good	for	<inding	tutorials	on	certain	topics	
	
	
	
	
	

		



Gathering Information  
The Web Search 

Research the Need!
The Web Search is a great first 
step in foraging for tutorials, 
products, patents, performance, 
overviews, opinions, and other 
information regarding the 
problem that your design will 
address.  !
!
The next steps involve delving 
deeper and becoming more 
focused on the web, and in 
other sources of information, to 
Establish the Relevance of the 
design in a credible and 
convincing way! !
!

!
!

!
!

The Web Search
Identify the 

Problem 

Construct 
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Research the 
Need 
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Design 
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Iterate 

Test and 
Evaluate 

Present the 
Solution 


