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Job	Descrip$ons	
•  Ability	to	communicate	effec$vely,	
both	orally	and	in	wri$ng	

•  Excellent	communica$on	skills,	both	
wri(en	and	verbal		

•  Demonstrated	good	wri(en	and	oral	
communica$on	skills	

•  Effec$ve	verbal	and	wri(en	English	
communica$on	skills	

•  Correct	English	usage	and	grammar	
•  Engineering	report	wri$ng	and	
presenta$on	skills	
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This	is	your	brain	on	wri$ng	

Wri$ng	–	
•  Develops	cri$cal	
thinking	skills	

•  Improves	how		
you	learn	

•  Brings	you	closer	to	
a	subject	
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Agenda	

•  Think	before	you	communicate	
•  Improve	your	wri$ng	with	these	$ps	
•  Format	a	professional	document	
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Think	before	you	communicate	

•  Know	your	audience	
•  Clarify	your	purpose	
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Lab	report	assessment	rubric	
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Use	ac$ve	voice	and	personal	pronouns	
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The	func$on	generator	was	reset	to	a	100	Hz	sine	
wave	and	the	amplitude	was	decreased.	

We	reset	the	func$on	generator	to	a	100	Hz	sine	
wave	and	decreased	the	amplitude.	



Use	past	tense	for	procedures	
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Increase	the	input	amplitude	un$l	there	appears	
to	be	output	clipping.	

We	increased	the	input	amplitude	un$l	we	saw	
output	clipping.	



Use	specific	wording	

The	maximum	distance	we	could	get	was	equal	to	the	en$re	
length	of	the	BNC	cord.	

We	then	increased	the	resistance	in	intervals	un$l	it	worked.		

This	is	very	close	to	the	values	measured	in	4.1.		

How	long	was	the	BNC	cord?	

What	size	intervals?	How	many	intervals?	
What	does	“worked”	mean?	

How	close	is	“very	close”?	 4.1?	What’s	that?	
What	were	those	values?	
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We	performed	an	analysis	on	the	data.	

We	analyzed	the	data.	

Use	ac$ve	verbs	



Reduce	wordiness	
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Another	very	important	consequence	of	Einstein’s	theory	of	
special	rela$vity	that	does	not	follow	from	classical	mechanics	is	
the	predic$on	that	even	when	a	body	having	mass	is	at	rest,	and	
hence	has	no	kine$c	energy,	there	s$ll	remains	a	fixed	and	
constant	quan$ty	of	energy	within	this	body.			

According	to	the	theory	of	special	rela$vity,	even	a	body	at	rest	
contains	energy.		

Gary	Blake	and	Robert	W.	Bly.	The	Elements	of	Technical	Wri#ng.	

The	microscope	revealed	a	group	of	organisms	that	were	round	
in	shape	and	peculiar	in	nature.		

The	microscope	revealed	a	group	of	peculiar,	round	organisms.		



Use	correct	grammar	and	spelling	
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Procedure	

•  Make	your	descrip$on	personal	
•  Use	past	tense	
•  Make	it	sound	like	a	narra$ve.	Weave	in	
– Expecta$ons	
– Observa$ons	

•  Include	some	“why”	and	“how”	informa$on	
•  Explain	and	analyze	your	comments	
•  Include	any	trouble-shoo$ng	steps	you	took		
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In	Experiment	4.1,	we	completed	two	basic	steps:	We	powered	
up	the	op-amp	and	tested	the	open-loop	response.	We	expected	
that	the	circuit	we	wired	would	produce…	
		
The	team	began	the	first	step	by	color-coordina$ng	the	wires	on	
the	breadboard	as	we	wired	the	bus	strips	to	provide	posi$ve	
power,	nega$ve	power,	and	ground	buses.	Then	we	plugged	in	
the	op-amp.	Exact	placement	was	important,	and	we	made	sure	
the	op-amp	straddled	the	top	and	boKom	socket	strip.	



Be	mindful	of	word	choice.	
Does	voltage	shrink?	

Making	your	narra$ve	
flow	smoothly	can	be	a	
challenge	when	you’re	
wri$ng	about	a	
process.	The	
con$nuous	use	of	the	
word	“then”	becomes	
boring.	Think	of	other	
words	and	phrases	you	
can	use:	First,	second;	
next;	amer	we	removed	
the	resistor,	we…;		
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Show	your	instructor,	your	labbies,	and,	in	the	future,	your	
manager,	that	you	are	thinking	rather	than	just	going	through	
the	mo$ons	of	the	experiment.	When	you	say	it	“was	less	
distorted	than	it	was	in	Lab	2,	explain	why	you	think	that	
happened.	Was	it	what	you	expected	to	see?	
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Make	figure	cap$ons	descrip$ve	and	specific.	
Using	the	phrase	“the	other	one”	doesn’t	
provide	readers	with	enough	informa$on	to	
understand	what	you	are	talking	about.				
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Format	a	professional	document	
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“You	can’t	be	a	good	engineer	if	you	can’t	
communicate	what	you	did	and	what	it	
means.	Your	engineering	is	only	as	good	as	
your	communica$on	of	it.”			

Portland	State	University,	Civil	Engineering	Wri$ng	Project,	2015.	



Using	Tables	and	Figures	in	
WriKen	Documents	

Beata	Krupa,	Ph.D.	
bkrupa@rice.edu	

Selected	slides	courtesy	of:	Beth	O’Sullivan	and	Gayle	Moran	



Basic	Rules	

•  Use	tables	and	figures	purposefully	
– Add	informa$on	–	most	of	the	$me	
–  Illustrate	something	

•  Use	only	necessary	tables	and	figures	
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Tables	vs.	Figures	

•  Use	Tables	to		
–  Present	and	compare	large	quan$$es	of	data		
or	informa$on	

–  Sort	data	or	informa$on	–	alpha,	size,		
$me	of	occurrence	

–  Compare	data		

•  Use	Figures	–	charts,	graphs,	diagrams,	drawings,	
screenshots,	illustra$ons/images	to	talk	about	
–  Trends	
–  PaKerns	
–  Rela$onships	
–  Processes	



Make	it	simple	
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You	Must!	

•  Reference	(talk	about)	your	tables	and	figures	in	
the	text	before	they	appear	on	a	page:		

…	Table	1	summarizes	results	…		

...	Figure	1	illustrates...	

•  In	the	text,	verbally	explain	how	to	interpret	
your	tables	or	figures	

	

Visual	informa$on	needs	context	



Obvious	but	important	

•  Always	number	figures	and	tables	
•  Figures	and	tables	are	numbered	
INDEPENDENTLY,	in	order	in	which	you	refer	
to	them	in	the	text.		

– Figure	1.	…	Figure	2.	…	Figure	3.	

– Table	1.	…	Table	2.	…	Table	3.	

•  Bold	“Table	1.”	and	“Figure	1:”	



Table	$tles	and	cap$ons	are	always	placed	
ABOVE	a	table	



Use	informa$ve	$tles	and	cap$ons	

		Table	2.	

		Table	2.	Comparison	of	solar-energy	storage	technologies	



The	best	$tles	are	conclusions	

General:	
Table	1.		Three-year	prognosis	amer	treatment	
	
Specific:	
Table	1.		Survival	rate	doubles	3	years	amer	treatment	



Figure	$tles	and	cap$ons	are	always	placed	
BELOW	the	figure		

Informa$ve	cap$ons	



Various	levels	of	cap$oning	

Cap$ons	can	range	from	a	sentence	to	several	paragraphs:		
	

Figure	2.	Comparison	of	the	costs	of	the	three	major	
types	of	coal	gasifica$on	plants.		

	
Figure	2.		A	high-sulfur	coal	gasifica$on	plant	is	more	
expensive	than	either	a	low-sulfur	or	anthracite	plant,	
but	more	than	half	of	its	cost	is	cleanup	equipment.	If	
these	expenses	could	be	eliminated,	high-sulfur	
bituminous	plant	would	be	the	least	expensive	of	the	
three	types	of	plants.	



Very	important!	

Make	sure	that		
•  All	informa$on	is	accurate	

•  Axes	are	labeled	
•  Units	are	correct	and	clearly	displayed		
•  Font	sizes,	line	thickness,	spacing	of	elements,	
and	propor$ons	help	readability,	clarity,	and	
interpreta$on		

•  All	figures	have	consistent	look	



Figures	design	

Figures	should	be	(most	of	the	$me)	

•  Centered	on	the	page	
•  Reasonably	sized		(no	more	than	½	page)	

•  Set	apart	from	the	text	by	at	least	one	blank	
line;	text	should	not	flow	around	figures		

•  Displaying	well	in	color	or	gray	scale.		



Equa$ons	

Center	equa$ons.	Number	equa$ons	on	the	far	
right	of	the	page.	



Label	all	elements	of	illustra$ons	and	drawings	







Place	legends	as	close	to	your	data	as	possible		
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Figure	1:	Seedlings	grew	most	rapidly	at	30oC		





	
Cite	all	your	sources!		
	
	

Even	if	you	recreated	or	adapted	a	figure	or	
table	from	another	author,	include	the	words	
“Adapted	from”	or	“Amer”	followed	by	the	
author’s	name	and	a	cita$on	at	the	end	of	the	
cap$on.		



Principles	of	good	data	visualiza$on	

•  Design	for	your	audience	
– Use	the	best	type	of	graphic	for	your	message	
– Reference	visuals	in	text	-	verbally	explain	key	points	
– Use	informa$ve	$tles,	cap$ons,	and	use	labels	

•  Follow	numbering	conven$ons	

•  Show	data	without	distor$on	



	
	

Handout	
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Asking	for	Help		
in	a	Lab			

	
	



Don’t	just	say		
“It	does	not	work!!!”	
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Preparing	to	ask	ques$ons	is	
an	exercise	in	analyzing	

problems.	
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When	you	ask	for	Labbies	help	

•  Provide	details	of	the	problem.	What	dose	not	
work?	What	is	happening	or	not	happening?	

•  Explain	what	you	have	done,	and	why	did	you	
do	it.	Chronological	explana$ons	work	well.	

•  Come	up	with	a	list	of	possible	explana$ons	of	
what	you	think	happened.	



Template	for	asking	quesions	

1.  What	is	happening	or	not	happening	-	details	
2.  What	have	you	done	and	why	
3.  Possible	answers		

Show	your	thinking.	Learn	how	to	explain	your	
thinking	in	an	organized	way.	

50	



Not	to	provide	answers	too	readily	

Give	a	clue	
or	

Help	students	to	come	up	with	their		
own	answer	

	

We	asked	Labbies	



From	a	web	site	where	hackers		
answer	ques$ons	

We've	found	by	experience	that	people	
who	are	careless	and	sloppy	in	how	they	
ask	ques$ons	are	usually	also	careless	
and	sloppy	at	thinking	and	coding.		
	
Answering	ques$ons	for	careless	and	
sloppy	thinkers	is	not	rewarding;	we'd	
rather	spend	our	$me	elsewhere.	
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