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3.1 Go to 
search.twitter.com

or twitter.com if one 
has access existing 

account

3.2 Search for the 
main context/action on 
which your research 
question is focused

3.3.1 Switch from 
Top Tweets to All 

Tweets

3.3.2 Identify 
useful and not 
useful tweets

3.3.2.3 Check if 
tweet shares a 

sentiment

3.3.2.4 Check if 
tweet shares an 

opinion

3.3.2.1 Check that 
tweet is from a person 

and not a company

3.3.2.5 Check if 
tweet shares a 

description

3.4 Narrow down search 
by adding additional 
keywords/hashtags/

@mentions in search bar

2.1 Open Google 
Spreadsheet  and title 
it (i.e. "Twitter Data")

2.2 Open Google 
Document and title 
it "Twitter Hashtags 

and @Mentions"

3.3.5 !"#$%&'()%
*+&,*-%./&&.%01."%0.+%
"/1%2"/%01."%3'.'%
("--&(4"1%3"(*5&1.

2.1.1 Title column 
1 as "Tweets"

3.3.4 Copy and paste 
useful hashtags or 

@mentions from useful 
tweets into "Twitter #/@"

2. Set up data 
collection files

3.3 Collect 
useful tweets

3. Find and collect 
useful tweets

4.1.1 Read 
over all tweets

1. Specify your 
research question 

4.1.2 Take notice of 
emotion expressed, 

location, and subject of 
tweet as possible themes

4.2.2 Read a 
tweet

4.2.4 Label any new 
themes from each tweet 
in individual columns in 
row 1 in "Twitter Data" 

4.2 Create and 
assign coding 

themes

4. Code tweets 
thematically

4.2.5 Label the box 
intersection between the 

tweet row and theme column 
with a 1 if has theme and 0 if 

does not have theme

4.3.1 Go over 
themes to check if 

any are very similar 
or overlapping

4.3 Clean 
coding themes

4.3.2 Create a new 
column that 

represents groups 
of similar themes

4.3.3 Enters 1 if the new 
column if tweet 

represents any of the 
themes within the group

4.3.4 For themes that have 
been grouped together, label 

the old individual theme 
columns with an asterisk to 
represent it as an old theme

4.2.3 Think of 
every possible 

theme the tweet 
could represent

4.2.2.1 Consider 
emotion 

expressed

4.2.2.2 Consider 
the situation/

context

4.2.2.3 
Consider the 

location

4.2.2.4 Consider 
who/what the tweet 

is talking about

4.1 Review 
Twitter data 4.4 Sum over all 

theme columns to 
identify most to least 

common themes

0. Use Twitter to 
understand potential 

users and inform 
design ideas

Plan 0: 1-2-3-4-5

Plan 2: 2.1 and 2.2 in 
any order

Plan 3.3: 3.3.1-3.3.2 then 
3.3.3 and 3.3.4 in any order

Plan 3.3.2: 3.3.2.1, 3.3.2.2, 
3.3.2.3, 3.3.2.4, 3.3.2.5 in 

any order

Plan 4.1: 4.1.1-4.1.2

Plan 4.2.2.1: 4.2.2.1, 4.2.2.2, 
4.2.2.3, 4.2.2.4 in any order

Plan 4.3: 
4.3.1-4.3.2-4.3.3-4.3.4

Plan 3: 3.1-3.2 then 
3.3 and 3.4 iteratively

Plan 4.2: 
4.2.1-4.2.2-4.2.3-4.2.4

Plan 4: 
4.1-4.2-4.3-4.4-4.5

3.3.2.2.2 Check that tweet is 
not a foursquare tweet 

(does not contain forsquare 
link: 4sq.com/xxxx)

3.3.3.1 Check that 
hashtag is not used 

as a comment

3.3.3 Identify 
useful and non 
useful hashtags

3.3.2.2.1 Check that 
tweet does not start 

with "I'm at"

3.3.2.2 Check that tweet 
is not just a location 

announcement

3.3.3.2 Check 
that hashtag is 
used as a label

Plan 3.3.3: 3.3.3.1 and 
3.3.3.2 in any order

4.5 Review tweets in 
each theme by selecting 

"Sort Sheet Z->A" in 
column drop down menu 
to group tweets of same 

theme together for 
easier viewing

5. Determine design 
opportunities

4.3 Group similar 
themes closer together 
by rearranging columns

5.2 Determine design 
opportunities from tweets 

in that theme

5.3.1 Consider if these 
design opportunities 

are already being 
addressed by more 

experienced or 
qualified designers

5.3.2 Consider if these 
design opportunities 

are too challenging or 
large to tackle with 

given resources

5.3.3 If design opportunities 
are already being addressed 
by more qualified people or if 
are too challening, choose a 
different theme to focus on

5.1 Identify a theme of 
interest

5.2.1 Determing what 
pain points could be 

alleviated

5.2.2 Determine what 
positive experiences 
could be promoted or 
made more accessible

5.2.1.1 Brainstorm 
solutions to: How 
might we alleviate 
these painpoints?

5.2.2.1 Brainstorm 
solutions to: How might 

we promote or make 
more accesible these 
positive experiences?

5.3 Determine 
feasibility of design 

opportunities

Plan 5: 5.1-5.2-5.3

Plan 5.2: 5.2.1 and 
5.2.2 in any order

Plan 5.3: 5.3.1 and 
5.3.2 in any order, 

5.1.4

Plan 3.3.2.2: 3.3.2.2.1 and 
3.3.2.2.2 in any order

4.2.1 Record any possible 
themes in individual 

columns in row 1 in data 
collection spreadsheet
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3.1 Go to 
search.twitter.com

or twitter.com if one 
has access existing 

account

3.2 Search for the 
main context/action on 
which your research 
question is focused

3.3.1 Switch from 
Top Tweets to All 

Tweets

3.3.2 Identify 
useful and not 
useful tweets

3.3.2.3 Check if 
tweet shares a 

sentiment

3.3.2.4 Check if 
tweet shares an 

opinion

3.3.2.1 Check that 
tweet is from a person 

and not a company

3.3.2.5 Check if 
tweet shares a 

description

3.4 Narrow down search 
by adding additional 
keywords/hashtags/

@mentions in search bar

2.1 Open Google 
Spreadsheet  and title 
it (i.e. "Twitter Data")

2.2 Open Google 
Document and title 
it "Twitter Hashtags 

and @Mentions"

3.3.5 !"#$%&'()%
*+&,*-%./&&.%01."%0.+%
"/1%2"/%01."%3'.'%
("--&(4"1%3"(*5&1.

2.1.1 Title column 
1 as "Tweets"

3.3.4 Copy and paste 
useful hashtags or 

@mentions from useful 
tweets into "Twitter #/@"

2. Set up data 
collection files

3.3 Collect 
useful tweets

3. Find and collect 
useful tweets

4.1.1 Read 
over all tweets

1. Specify your 
research question 

4.1.2 Take notice of 
emotion expressed, 

location, and subject of 
tweet as possible themes

4.2.2 Read a 
tweet

4.2.4 Label any new 
themes from each tweet 
in individual columns in 
row 1 in "Twitter Data" 

4.2 Create and 
assign coding 

themes

4. Code tweets 
thematically

4.2.5 Label the box 
intersection between the 

tweet row and theme column 
with a 1 if has theme and 0 if 

does not have theme

4.3.1 Go over 
themes to check if 

any are very similar 
or overlapping

4.3 Clean 
coding themes

4.3.2 Create a new 
column that 

represents groups 
of similar themes

4.3.3 Enters 1 if the new 
column if tweet 

represents any of the 
themes within the group

4.3.4 For themes that have 
been grouped together, label 

the old individual theme 
columns with an asterisk to 
represent it as an old theme

4.2.3 Think of 
every possible 

theme the tweet 
could represent

4.2.2.1 Consider 
emotion 

expressed

4.2.2.2 Consider 
the situation/

context

4.2.2.3 
Consider the 

location

4.2.2.4 Consider 
who/what the tweet 

is talking about

4.1 Review 
Twitter data 4.4 Sum over all 

theme columns to 
identify most to least 

common themes

0. Use Twitter to 
understand potential 

users and inform 
design ideas

Plan 0: 1-2-3-4-5

Plan 2: 2.1 and 2.2 in 
any order

Plan 3.3: 3.3.1-3.3.2 then 
3.3.3 and 3.3.4 in any order

Plan 3.3.2: 3.3.2.1, 3.3.2.2, 
3.3.2.3, 3.3.2.4, 3.3.2.5 in 

any order

Plan 4.1: 4.1.1-4.1.2

Plan 4.2.2.1: 4.2.2.1, 4.2.2.2, 
4.2.2.3, 4.2.2.4 in any order

Plan 4.3: 
4.3.1-4.3.2-4.3.3-4.3.4

Plan 3: 3.1-3.2 then 
3.3 and 3.4 iteratively

Plan 4.2: 
4.2.1-4.2.2-4.2.3-4.2.4

Plan 4: 
4.1-4.2-4.3-4.4-4.5

3.3.2.2.2 Check that tweet is 
not a foursquare tweet 

(does not contain forsquare 
link: 4sq.com/xxxx)

3.3.3.1 Check that 
hashtag is not used 

as a comment

3.3.3 Identify 
useful and non 
useful hashtags

3.3.2.2.1 Check that 
tweet does not start 

with "I'm at"

3.3.2.2 Check that tweet 
is not just a location 

announcement

3.3.3.2 Check 
that hashtag is 
used as a label

Plan 3.3.3: 3.3.3.1 and 
3.3.3.2 in any order

4.5 Review tweets in 
each theme by selecting 

"Sort Sheet Z->A" in 
column drop down menu 
to group tweets of same 

theme together for 
easier viewing

5. Determine design 
opportunities

4.3 Group similar 
themes closer together 
by rearranging columns

5.2 Determine design 
opportunities from tweets 

in that theme

5.3.1 Consider if these 
design opportunities 

are already being 
addressed by more 

experienced or 
qualified designers

5.3.2 Consider if these 
design opportunities 

are too challenging or 
large to tackle with 

given resources

5.3.3 If design opportunities 
are already being addressed 
by more qualified people or if 
are too challening, choose a 
different theme to focus on

5.1 Identify a theme of 
interest

5.2.1 Determing what 
pain points could be 

alleviated

5.2.2 Determine what 
positive experiences 
could be promoted or 
made more accessible

5.2.1.1 Brainstorm 
solutions to: How 
might we alleviate 
these painpoints?

5.2.2.1 Brainstorm 
solutions to: How might 

we promote or make 
more accesible these 
positive experiences?

5.3 Determine 
feasibility of design 

opportunities

Plan 5: 5.1-5.2-5.3

Plan 5.2: 5.2.1 and 
5.2.2 in any order

Plan 5.3: 5.3.1 and 
5.3.2 in any order, 

5.1.4

Plan 3.3.2.2: 3.3.2.2.1 and 
3.3.2.2.2 in any order

4.2.1 Record any possible 
themes in individual 

columns in row 1 in data 
collection spreadsheet

!

K
ey: 

G
reen – perform

ed correctly 
R

ed – perform
ed incorrectly 

N
o color – did not perform

 at all 
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Casey the College Student

“I knew I wanted to learn 
more about design after tak-
ing DTC. But, I’m still trying 

-

User Goals:
Casey participates in Crowd-Driven Design 
to...

Lesson Objectives:
We want Casey to...

-

-

-

-

-

-

-

(Primary)
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Max the Masters Student

“I want to get a job in a design 

hoping to build up my portfo-

User Goals:
Max participates in Crowd-Driven Design 
to...

-

-

Lesson Objectives:
We want Max to...

-

-

-

-

(Secondary)
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9W;!)0.0%/0%=.$$3!.5.$3T%56!=1;H2!2.0.!0;!#5=;A&1!4.00&15/!
%5!;4%5%;5!
!



!

16 

!
@99G99KGM/9!

"$&+! G*02F04)*+!"#)4+#)0! !
h[!)!!
!
!
!
!
!
!
!
!
!
O!

X!N.0.!=;$$&=0&2!.1&!2&/=1%40%;5/[!
;4%5%;5/[!.52a;1!%2&./[!./!;44;/&2!0;!
;QA%;#/!/0.0&M&50/!;?!?.=0S!
X!(&.15&1/!%2&50%?3!#/&1!0R&M&/!0R.0!
#5=;A&1!1&.$!H;1$2!2&/%65!;44;10#5%0%&/!
/#44;10&2!Q3!=1;H2!#/&1!2.0.!
X!(&.15&1/!.1&!.Q$&!0;!/;$%=%0!#/&?#$!
?&&2Q.=C!?1;M!0R&!=1;H2!%5!.5!
;16.5%T&2!M.55&1!0;!%5?;1M!2&/%65!
2&=%/%;5/!
X!(&.15&1/!2&M;5/01.0&!0R&3!#52&1/0.52!
0R&!Q&5&?%0/!.52!2%/.2A.50.6&/!;?!#/%56!
0R&!=1;H2!

:-`WP`VDJ@-!BD)h!]%5!K`D):)!?;1M^Y!
F2=-"'20),&33)0%+,)2%#2)2%"6)*"#336)='-"*02#'-)L6)"/&-"'$")+9H)

)

8^ @1;H2!5&&2?%52%56!
+^ @1;H2!?&&2Q.=C!
9^ O/%56!0R&!=1;H2!]41&a4;/0X!.//&//M&50^!

!
PB'-`!-kGN-J@-!
F2=-"'20),&33)0%+,)2%"6)%#/")#$%&"/"-)F2#(")O)(+#30)L6H)

X!N%/=#//%56!%5!=$.//!0R&!Q&5&?%0/!.52!2%/.2A.50.6&/!;?!#/%56!0R&!
=1;H2!
X!K%A%56!=$.//!41&/&50.0%;5/!;5!R;H!0R&3!#/&2!0R&!=1;H2!%5!0R&%1!
2&/%65!41;=&//!
X!Z1%0%56!Q$;6!&501%&/!;#0$%5%56!0R&%1!41;=&//!;?!#/%56!0R&!=1;H2!%5!
2&0.%$!
)

!

!

!

!

!

!

!

!

!

!
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5+#3$#D0,7+!/0-?!:!

ZJ04!F,&+#-40,&),.-!$#!.$02-!%)22!1+!0--+--+&!4J#$F.J!4J)-!40-?[!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
ZJ04!7#)4+#)0!0#+!)DB2)+&!),!4J+!-40,&0#&-!0,&!F,&+#-40,&),.-!#+.0#&2+--!$3!4J+!40-?!-B+7)3)7-[!!
ZJ04!RF02)4)+-!DF-4!-4F&+,4!%$#?!&+D$,-4#04+!4$!-).,)3A!4J04!-40,&0#&-!%+#+!D+4[!
!
!
!
!
!
!
!
/J#$F.J!%J04!0F4J+,4)7!B+#3$#D0,7+!40-?!%)22!-4F&+,4-!&+D$,-4#04+!F,&+#-40,&),.[!

/0-?!N*+#*)+%;!
>&=.#/&!3;#!R.A&!$&.15&2!M&0R;2/!;5!R;H!0;!#/&!0R&!=1;H2!0;!\#%=C$3!%2&50%?3!2&/%65!;44;10#5%0%&/[!
3;#!H.50!0;!Q&!.Q$&!0;!.44$3!0R&/&!M&0R;2/!.??&=0%A&$3!?;1!0R&!=;#1/&!=R.$$&56&!;?!6&00%56!3;#1!2&/%65!
%2&.!.==&40&2!0;!_#%1C3S!';H&A&1[!3;#!;5$3!R.A&!E!H&&C/!$&?0!0;!=;M&!#4!H%0R!.!H&$$X?;1M&2!2&/%65!
/;$#0%;5[!.52!3;#!2;5e0!C5;H!.530R%56!.Q;#0!0R&!2&/%65!/4.=&S!G5!;12&1!0;!/0.3!;5!01.=C!0;!/#QM%00%56!
3;#1!?%5.$!/;$#0%;5!0;!_#%1C3[!3;#!M#/0!%2&50%?3!.!2&/%65!;44;10#5%03!Q3!0R&!&52!;?!0R&!=$.//S!l;#1!
61;#4!/R;#$2!=;$$&=0!.10%?.=0/!]0R&/&!=.5!Q&!0H&&0/[!&F=&140/!?1;M!Q$;6!4;/0/[!=;MM&50/!;5!Q$;6!4;/0/[!
&0=S^!0R.0!1&?$&=0!/&50%M&50/!.52!5&&2/!;?!1&.$!0.16&0!#/&1/S!l;#1!61;#4!/R;#$2!0R&5!2%/0%$$!0R&/&!
.10%?.=0/!%50;!.!?&H!2&/%65!;44;10#5%0%&/[!?1;M!HR%=R!3;#!H%$$!=R;;/&!;5&S!l;#1!=;$$&=0&2!.10%?.=0/!
/R;#$2!Q&!#/&?#$!.52!%5?;1M.0%A&S!l;#!/R;#$2!.$/;!Q&!.Q$&!0;!&F4$.%5!%5!.!+!M%5#0&!41&/&50.0%;5!R;H!
&.=R!=.0&6;13!;?!.10%?.=0/!=;#$2!%5?;1M!4;//%Q$&!2&/%65!;44;10#5%0%&/[!HR3!3;#!=R;/&!0R&!2&/%65!
;44;10#5%03!3;#!=R;/&!0;!4#1/#&[!.52!0R&!41;e/a=;5e/!;?!=1;H2!5&&2?%52%56!?;1!0R%/!4.10%=#$.1!2&/%65!
=R.$$&56&S!

!
!
!
!
!
!
!
!
!
!
!
!
!

X!N.0.!=;$$&=0&2!.1&!2&/=1%40%;5/[!;4%5%;5/[!.52a;1!%2&./[!./!;44;/&2!0;!;QA%;#/!/0.0&M&50/!;?!?.=0S!!
X!(&.15&1/!%2&50%?3!#/&1!0R&M&/!0R.0!#5=;A&1!1&.$!H;1$2!2&/%65!;44;10#5%0%&/!/#44;10&2!Q3!1&.$!#/&1!
2.0.!!
X!(&.15&1/!2&M;5/01.0&!0R&3!#52&1/0.52!0R&!Q&5&?%0/!.52!2%/.2A.50.6&/!;?!=1;H2!#/&1!2.0.!!

P,&+#-40,&),.-;!
>*&1#*65)

P:;!O/%56!0R&!=1;H2!%/!;?0&5!&./%&1!.52!?./0&1!0R.5!01.2%0%;5.$!#/&1!/0#23!M&0R;2/S!!
P<;!BR&!=1;H2!=.5!41;A%2&!.!H%2&1!1.56&!.52!\#.50%03!;?!#/&1!2.0.!0R.5!01.2%0%;5.$!#/&1!/0#23!
M&0R;2/S!
F"$+'-#*65)

P=;!@1;H2/!R.A&!2%??&1&50!.??;12.5=&/!.52!.1&!#/&?#$!.0!2%??&1&50!/0.6&/!;?!0R&!2&/%65!41;=&//S!
!

!

O$02;!!
T1: (&.15&1/!H%$$!Q&!.Q$&!0;!=ollect and analyze data from the online crowd as a way to better understand 
potential users and inform design decisions. 
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ZJ04!-4F&+,4!B#$&F74-!0,&!B+#3$#D0,7+-!%)22!B#$*)&+!+*)&+,7+!$3!&+-)#+&!F,&+#-40,&),.-[!
8A!%J04!7#)4+#)0!$#!),&)704$#-!%)22!40-?'&+#)*+&!-4F&+,4!B#$&F74-!0,&!B+#3$#D0,7+-!1+!
+*02F04+&[!!\"$,-)&+#!7#)4+#)0!4J04!#+3+#!4$!&+-)#+&!40-?!7$,4+,4]!B#$7+--]!0,&!#+-F24-^_!

!
`F1#)7!
@1%0&1%.! k;$#M&!! k.$%2! Z&$$X/350R&/%T&2! D=0%;5X;1%&50&2!
Z&%6R0! +Lm! +Lm! 87m! *7m!
9! )0#2&50/!

=;$$&=0&2!.5!
.M4$&!.M;#50!;?!
2.0.!]n+L!
0H&&0/^S!

D$$!2.0.!1&41&/&50&2!
1&.$!#/&1!
2&/=1%40%;5/a;4%5%;5
/a/&50%M&50/S!

)0#2&50/!%2&50%?%&2!9XL!
0R&M&/!%5!.5!;16.5%T&2!
M.55&1S!

)0#2&50/!H&1&!.Q$&!0;!
2&/=1%Q&!R;H!&.=R!
0R&M&!=;#$2!%5?;1M!.!
2&/%65!;44;10#5%03[!.52!
H&1&!.Q$&!0;!=R;;/&!;5&!
;44;10#5%03!0;!M;A&!
?;1H.12!H%0RS!!

+! )0#2&50/!
=;$$&=0&2!.$M;/0!
&5;#6R!2.0.!
]n8L[!o+L!
0H&&0/^S!

V;/0!2.0.!
1&41&/&50&2!1&.$!#/&1!
2&/=1%40%;5/a;4%5%;5
/a/&50%M&50/[!
.$0R;#6R!/;M&!H&1&!
4;/0&2!Q3!=;M4.5%&/!
;1!H&1&!<#/0!5&H/!
.10%=$&/S!

)0#2&50/!%2&50%?%&2!/;M&!
0R&M&/!%5!.!/;M&HR.0!
M.55&1S!

)0#2&50/!H&1&!.Q$&!0;!
%2&50%?3!2&/%65!
;44;10#5%0%&/[!Q#0!H&1&!
#5/#1&!R;H!0;!M;A&!
?;1H.12S!!!

8! )0#2&50/!2%2!5;0!
=;$$&=0!&5;#6R!
#/&1!2.0.!]o8L!
0H&&0/^S!

V;/0!2.0.!H&1&!
4;/0&2!Q3!=;M4.5%&/!
.52!5;5X1&.$!#/&1/!
.52a;1!H&1&!;5$3!
$%5C/!0;!5&H/!.10%=$&/S!

)0#2&50/!H&1&!5;0!.Q$&!
0;!%2&50%?3!.53!0R&M&/!
;1!0R&M&/!H&1&!
%2&50%?%&2!%5!.!A&13!
#5;16.5%T&2!M.55&1S!!

)0#2&50/!H&1&!5;0!.Q$&!
0;!%2&50%?3!.53!2&/%65!
;44;10#5%0%&/S!

!
!
!
!
!
!
!
!
!
!
!

X!K1&.0&1!0R.5!+L!.10%?.=0/!=;$$&=0&2!4&1!4&1/;5!]=;50&50^!
!
X!D10%?.=0/!.1&!?1;M!%52%A%2#.$!#/&1/[!5;0!=;M4.5%&/!]=;50&50^!
X!D10%?.=0/!.1&!2&/=1%40%;5/a;4%5%;5/a/&50%M&50/[!5;0!.10%=$&!$%5C/!]=;50&50^!
!
X!D!1.56&!;?!9XL!0R&M&/!$%5C&2!0;!1&.$!#/&1!5&&2/!.1&!%2&50%?%&2!]=;50&50^!!
X!@.5!#/&!0R&M&/!0;!%2&50%?3!4;//%Q$&!2&/%65!;44;10#5%0%&/!]%M4.=0^!
!
X!D10%?.=0/!.1&!=;$$&=0&2!%5!.!/41&.2/R&&0!]41;=&//^!
X!O/&2!.!=;2%56!M&0R;2!%5!HR%=R!=.0&6;1%&/!.1&!5;0!M#0#.$$3!&F=$#/%A&!]41;=&//^!
X!@;2&2!.10%?.=0/!%5!.!H.3!0R.0!.$$;H/!?;1!&./3!#52&1/0.52%56!;?!41;=&//!]\#.$%03a41;=&//^!
!
!
!
!
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5+#3$#D0,7+!/0-?!<!

ZJ04!F,&+#-40,&),.-!$#!.$02-!%)22!1+!0--+--+&!4J#$F.J!4J)-!40-?[!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
ZJ04!7#)4+#)0!0#+!)DB2)+&!),!4J+!-40,&0#&-!0,&!F,&+#-40,&),.-!#+.0#&2+--!$3!4J+!40-?!-B+7)3)7-[!!
ZJ04!RF02)4)+-!DF-4!-4F&+,4!%$#?!&+D$,-4#04+!4$!-).,)3A!4J04!-40,&0#&-!%+#+!D+4[!
!
!
!
!
!
!
/J#$F.J!%J04!0F4J+,4)7!B+#3$#D0,7+!40-?!%)22!-4F&+,4-!&+D$,-4#04+!F,&+#-40,&),.[!

/0-?!N*+#*)+%;!
>&=.#/&!3;#!R.A&!$&.15&2!M&0R;2/!;5!R;H!0;!6&0!.!H%2&!1.56&!;?!?&&2Q.=C!?1;M!0R&!=1;H2[!3;#!H.50!
0;!Q&!.Q$&!0;!.44$3!0R&/&!M&0R;2/!.??&=0%A&$3!0;!0&/0!3;#1!?%5.$!%2&.!.44$%=.0%;5!0R.0!3;#!H%$$!4;/0!;5!
_#%1C3S!';H&A&1[!3;#!;5$3!R.A&!8!H&&C!$&?0!0;!=;M&!#4!H%0R!.!H&$$X?;1M&2!2&/%65!/;$#0%;5S!G5!;12&1!0;!
R.A&!.!R%6R&1!=R.5=&!;?!R.A%56!3;#1!%2&.!A;0&2!;5[!3;#!M#/0!6&0!?&&2Q.=C!;5!3;#1!%2&.!4%0=R!.52!
/0;13Q;.12!?1;M!0R&!=1;H2!41%;1!0;!4;/0%56!3;#1!%2&.S!l;#1!61;#4!/R;#$2!Q&!.Q$&!0;!%2&50%?3!0H;!#/&?#$!
=1;H2/!.52!&M4$;3!/#1A&3!.52!;5$%5&!2%/=#//%;5!M&0R;2/!0;!/;$%=%0!#/&?#$!?&&2Q.=CS!l;#!/R;#$2!Q&!
.Q$&!%M41;A&!3;#1!_#%1C3!4%0=R!#/%56!0R&!?&&2Q.=CS!W%5.$$3[!3;#1!/R;#$2!Q&!.Q$&!0;!&F4$.%5!%5!.!L!
M%5#0&!41&/&50.0%;5!R;H!0R&3!%50&1.=0&2!H%0R!0R&!=1;H2[!/;$%=%0&2!?&&2Q.=C[!.52!#/&2!0R&!1&/4;5/&/!0;!
%5?;1M!0R&%1!?%5.$!_#%1C3!.44$%=.0%;5S!

!
ZJ04!-4F&+,4!B#$&F74-!0,&!B+#3$#D0,7+-!%)22!B#$*)&+!+*)&+,7+!$3!&+-)#+&!F,&+#-40,&),.-[!
8A!%J04!7#)4+#)0!$#!),&)704$#-!%)22!40-?'&+#)*+&!-4F&+,4!B#$&F74-!0,&!B+#3$#D0,7+-!1+!
+*02F04+&[!!\"$,-)&+#!7#)4+#)0!4J04!#+3+#!4$!&+-)#+&!40-?!7$,4+,4]!B#$7+--]!0,&!#+-F24-^_!

!
!
!
!
!
!

X!_#&/0%;5/!./C&2!%5!2%/=#//%;5!.52!/#1A&3!/;$%=%0&2!#/&?#$!?&&2Q.=C!?1;M!M.53!4&;4$&S!
X!(&.15&1/!.1&!.Q$&!0;!0.C&!0R&!=1;H2!?&&2Q.=C!1&/4;5/&/!.52!%2&50%?3!5&F0!/0&4/!0;!%M41;A&!0R&%1!
2&/%65!!
X!(&.15&1/!.1&!.Q$&!0;!41&/&50!0R&!=1;H2!?&&2Q.=C!%5!.5!;16.5%T&2!M.55&1S!!
!
!
!
!

X!(&.15&1/!.1&!.Q$&!0;!/;$%=%0!?&&2Q.=C!?1;M!0R&!=1;H2!%5!.5!;16.5%T&2!M.55&1!0;!%5?;1M!2&/%65!
2&=%/%;5/!
X!(&.15&1/!2&M;5/01.0&!0R&3!#52&1/0.52!0R&!Q&5&?%0/!.52!2%/.2A.50.6&/!;?!#/%56!0R&!=1;H2!

P,&+#-40,&),.-;!
>*&1#*65)

P<;!BR&!=1;H2!=.5!41;A%2&!.!H%2&1!1.56&!.52!\#.50%03!;?!#/&1!2.0.!0R.5!01.2%0%;5.$!#/&1!/0#23!
M&0R;2/S!
P=;!@1;H2/!R.A&!2%??&1&50!.??;12.5=&/!.52!.1&!#/&?#$!.0!2%??&1&50!/0.6&/!;?!0R&!2&/%65!41;=&//S!
F"$+'-#*65)

P:;!O/%56!0R&!=1;H2!%/!;?0&5!&./%&1!.52!?./0&1!0R.5!01.2%0%;5.$!#/&1!/0#23!M&0R;2/S!!
!
!
!

!

O$02;!!
T2: (&.15&1/!H%$$!Q&!.Q$&!0;!6ather ideas and feedback from the crowd to inform design decisions by 
asking questions and posing tasks online.  
!
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`F1#)7!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

@1%0&1%.! k;$#M&!! O/&?#$! Z&$$X/350R&/%T&2! D=0%;5X;1%&50&2!
Z&%6R0! +Lm! +Lm! 87m! *7m!
9! )0#2&50/!6.0R&1&2!

?&&2Q.=C!?1;M!.0!
$&./0!L7!4&;4$&!?1;M!
+!2%??&1&50!=1;H2/S!

V;/0!=1;H2!?&&2Q.=C!
H./!#/&?#$!.52!;5!
0;4%=S!

W&&2Q.=C!H./!
41&/&50&2!%5!.5!
&./%$3!
#52&1/0.52.Q$&!
?;1M.0S!

)0#2&50/!H&1&!.Q$&!
0;!M.C&!%50&$$%6&50!
2&/%65!2&=%/%;5/!
Q./&2!;5!?&&2Q.=CS!

+! )0#2&50/!=;$$&=0&2!
.$M;/0!&5;#6R!
?&&2Q.=C!]n97[!oL7!
0H&&0/^!?1;M!8!
=1;H2S!

);M&!=1;H2!?&&2Q.=C!
H./!#/&?#$!.52!;5!
0;4%=S!

)0#2&50/!.00&M40&2!
0;!41&/&50!0R&!
=;$$&=0&2!?&&2Q.=C!%5!
.5!#52&1/0.52.Q$&!
?;1M.0S!

)0#2&50/!.00&M40&2!
0;!M.C&!%50&$$%6&50!
2&/%65!2&=%/%;5/!
Q./&2!;5!?&&2Q.=CS!

8! )0#2&50/!2%2!5;0!
=;$$&=0!&5;#6R!
?&&2Q.=C!]o97!
0H&&0/^S!

@1;H2!?&&2Q.=C!H./!
5;0!#/&?#$!.0!.$$S!

@;$$&=0&2!?&&2Q.=C!
H./!5;0!?;1M.00&2!.0!
.$$S!!!

)0#2&50/!2%2!5;0!#/&!
0R&!?&&2Q.=C!%5!.53!
H.3S!!
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5+#3$#D0,7+!/0-?!=!\B#+aB$-4!0--+--D+,4_!

ZJ04!F,&+#-40,&),.-!$#!.$02-!%)22!1+!0--+--+&!4J#$F.J!4J)-!40-?[!
!
!
!
!
!
!
!
!
ZJ04!7#)4+#)0!0#+!)DB2)+&!),!4J+!-40,&0#&-!0,&!F,&+#-40,&),.-!#+.0#&2+--!$3!4J+!40-?!-B+7)3)7-[!!
ZJ04!RF02)4)+-!DF-4!-4F&+,4!%$#?!&+D$,-4#04+!4$!-).,)3A!4J04!-40,&0#&-!%+#+!D+4[!
!
!
!
!
!
/J#$F.J!%J04!0F4J+,4)7!B+#3$#D0,7+!40-?!%)22!-4F&+,4-!&+D$,-4#04+!F,&+#-40,&),.[!

/0-?!N*+#*)+%;!
P0R&1!2&/%65!0&.M/!;#0/%2&!0R&!=$.//!/&&!0R&!R;H!3;#!.1&!#/%56!5&H!=1;H2X21%A&5!2&/%65!M&0R;2/!0;!
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Students will be able to leverage the scale and diversity of online crowds by 
harvesting data from social media to understand authentic user opinions about a 
certain service. Students will be able to do so by collecting and analyzing user 
opinions from social media platforms, such as Twitter. In analyzing the crowd 
data, students will identify real world design opportunities informed by user needs. 
This lesson will satisfy Drs. Gerber and Dow’s Cyberlearning Grant standard to 
“Understand and observe people to identify real world opportunities.” 

!
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Design researchers study users in order to create products and services that solve 
authentic user needs. This exercise introduces using Twitter as a way to quickly 
collect a wide range and number of user opinions. Understanding users from 
tweets is often quicker than typical user understanding practices, such as 
interviews, and reduces friction between the design researcher and subject, such as 
surveying random people in public. Similar to typical user understanding practices, 
students will be faced with challenges of learning how to collect useful/interesting 
data and synthesizing that data into themes that inform design decisions.    
 
Based on our observations, students have difficulty with knowing what data to 
collect, collecting enough data, collecting the data in an organized fashion, and 
thoroughly synthesizing the data to uncover many design opportunities. In 
collecting data, students often choose to collect non-user data, such as news 
articles or posts from companies. While articles may still be useful in the design 
process, they are not accurately representative of real user sentiments and needs. 
Furthermore, users had trouble understanding the amount of data needed in order 
to synthesizing for design opportunities. Students would draw conclusions after 
collecting a few pieces of data rather than waiting until they had a sufficient 
sample. Also, in collecting and synthesizing data, students did not know proper 
coding strategies for textual data. Lastly, they did not take the extra step to identify 
design opportunities from the coding themes, but rather stopped with the activity 
after they identified some patterns.  
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Therefore, this lesson focuses on teaching students how to identify what is 
useful/not useful data, setting a data collection goal of 30 tweets, teaching data 
coding strategies, and offering time to brainstorm design opportunities informed by 
the emergent themes. We hypothesis that by teaching students correct data 
collection and analysis strategies and giving them an authentic task to practice on 
(i.e. improving the bus riding experience), they will be able to apply the methods 
to other design challenges.  
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BR%/!=1;H2X21%A&5!2&/%65!=;#1/&!H%$$!Q#%$2!;5!0;4!;?!0R&/&!41&A%;#/!2&/%65!
=;#1/&/!0;!;??&1!/0#2&50/!.22%0%;5.$!M&0R;2/!%5!%5A;$A%56!0R&!#/&1!0R1;#6R;#0!
0R&!2&/%65!41;=&//[!&/4&=%.$$3!%5!0R&!1&.$XH;1$2!/%0#.0%;5!;?!5;0!R.A&!.!$.16&!
2&/%65!5&0H;1C!?1;M!HR%=R!;5&!=.5!6&0!%2&./a?&&2Q.=CS!

!
8)265-".%<-B&5"&5<)&2)%%".&5"&%56.36*3%&

F2#'-#*-)O5)“Understand and observe people to identify real world 
opportunities.” 
BR%/!$&//;5!H%$$!/.0%/?3!)0.52.12!8!Q3!0&.=R%56!/0#2&50/!R;H!0;!&-"'2&96)*"#3)
,+*3-)+;;+*2='&2&"0!?1;M!2.0.!=;$$&=0&2!.52!/350R&/%T&2!?1;M!0R&!=1;H2S!
)0#2&50/!H%$$!+L0"*/");"+;3")5;0!%5!0R&!01.2%0%;5.$!/&5/&[!Q#0!0R1;#6R!.5!;5$%5&!
M&2%#M[!HR&1&!0R&3!H%$$!=;$$&=0!#/&1!/&50%M&50/a2&/=1%40%;5/a;4%5%;5/S!
)0#2&50/!H%$$!0R&5!=;2&!0R%/!2.0.!0;!&-"'2&96)*"#3),+*3-)+;;+*2='&2&"0)%5?;1M&2!
Q3!0R&M&/!;?!4;0&50%.$!#/&1!5&&2/S!!!
!
!

!
!
!
!
!
!
!
!
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I+--$,!5#$4$4AB+!
!

'.5*"3$#5-".?))
)0#2&50/!H%$$!Q&!.Q$&!0;!$&A&1.6&!0R&!/=.$&!.52!2%A&1/%03!;?!;5$%5&!=1;H2/!Q3!
R.1A&/0%56!2.0.!?1;M!/;=%.$!M&2%.!0;!#52&1/0.52!.#0R&50%=!#/&1!;4%5%;5/!
.Q;#0!.!=&10.%5!/&1A%=&S!)0#2&50/!H%$$!Q&!.Q$&!0;!2;!/;!Q3!=;$$&=0%56!.52!
.5.$3T%56!#/&1!;4%5%;5/!?1;M!/;=%.$!M&2%.!4$.0?;1M/[!/#=R!./!BH%00&1S!G5!
.5.$3T%56!0R&!=1;H2!2.0.[!/0#2&50/!H%$$!%2&50%?3!1&.$!H;1$2!2&/%65!
;44;10#5%0%&/!%5?;1M&2!Q3!#/&1!5&&2/S!

!
D)6*.-.=&L\Y)#5%?!!

>3!0R&!&52!;?!0R&!$&//;5!/0#2&50/!H%$$!C5;HY!
!
• S:;!@;$$&=0%56!2.0.!?1;M!0R&!=1;H2!.$$;H/!3;#!0;!Q34.//!;Q/0.=$&/!;?!
01.2%0%;5.$!#/&1!/0#23!M&0R;2/S!!

• S<;!@;$$&=0%56!#/&1!2.0.!?1;M!0R&!=1;H2!%/!\#%=C&1!.52!41;A%2&/!.!M;1&!
2%A&1/&!A%&H!.52!61&.0&1!\#.50%03!;?!#/&1!2.0.!0R.5!01.2%0%;5.$!#/&1!/0#23!
M&0R;2/S!]0;4%=.$^!

• S<;!@1;H2!2.0.[!.$0R;#6R!M;1&!2%A&1/&!.52!&./%&1!0;!=;$$&=0[!%/!;?0&5!$&//!%5!
2&40R!0R.5!01.2%0%;5.$!#/&1!/0#23!2.0.S!]0;4%=.$^!

• S=;!P5$%5&!=1;H2!2.0.!.$$;H/!2&/%65&1/!0;!/&&!#/&1!0R;#6R0/!c%5X0R&X
M;M&50[d!HR%=R!.1&!5;0!034%=.$$3!.==&//%Q$&!0R1;#6R!%50&1A%&H/S!]0;4%=.$^!

• S>;!G0!%/!#/&?#$!0;!6.0R&1!#/&1!2.0.!?1;M!0R&!;5$%5&!=1;H2!Q&?;1&!6;%56!;#0!
%50;!0R&!?%&$2!./!%0!.$$;H/!2&/%65&1/!0;!5.11;H!2;H5!;5!0R&M&/!0R.0!=.5!
%5?;1M!?#0#1&!\#&/0%;5/!.52!;Q/&1A.0%;5/S!]0;4%=.$^!

• ST;!@;$$&=0%56!;5$%5&!=1;H2!2.0.!=.5!R.A&!0R&!Q&5&?%0!;?!5;0!jQ;0R&1%56e!
1&/&.1=R!/#Q<&=0/!=;M4.1&2!H%0R!0.$C%56!0;!4&;4$&!%5!4&1/;5[!0R#/!
M%5%M%T%56!?1%=0%;5!Q&0H&&5!0R&!/#Q<&=0!.52!0R&!2&/%65!1&/&.1=R&1S!
]0;4%=.$^!

• SV;!@1;H2!2.0.!%/!5;0!1&41&/&50.0%A&!;?!.$$!#/&1/!.52!;?0&5!2%??%=#$0!0;!
/350R&/%T&b!=1;H2!2.0.!%/!/#Q<&=0!0;!/%M%$.1!41;Q$&M/!./!;?!;0R&1!034&/!;?!
#/&1!1&/&.1=R!2.0.S!]0;4%=.$^!
!

>3!0R&!&52!;?!0R&!$&//;5!/0#2&50/!H%$$!Q&!/C%$$&2!.0Y!
!
• 9:;!J.A%6.0%56!=1;H2!.52!/;=%.$!M&2%.!4$.0?;1M/!
• 9<;!O/%56!41;4&1!/&.1=R!0.=0%=/!0;!?%52!1&$&A.50!=1;H2!2.0.!
• 9=;!@;$$&=0%56!.!H%2&!A.1%&03!.52!.M;#50!;?!=1;H2!2.0.!\#%=C$3!!
• 9>;!@;$$&=0%56!2.0.!%5!.5!;16.5%T&2!?;1M.0!!
• 9T;!@;2%56!=1;H2!2.0.!0;!#5=;A&1!0R&M&/!!

!
&
&
&
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a)T&])%%6=)%?&&
• Useful/interesting data provide insight into the user experience, such as opinions 

or descriptions, and are not simple statements of fact or posts by non-users (i.e. 
companies).  

• Crowd Needfinding should not take the place of traditional user study methods, 
but rather supplement or inform it.  

&
a)T&4)*(%?&@;2%56!U!;16.5%T%56!\#.$%0.0%A&!2.0.!%5!&M&16&50!0R&M&/!
!
4-()&b))3)3?!9!R;#1/!
!
]65)*-62%?!@;M4#0&1!H%0R!G50&15&0!.==&//S!
!
E*)B6*65-".?)J;5&!
!
E*"5"5TB)&!-2)?&BH%00&1D=0%A%03:1&/&50.%0;5g897E7qgB%52.$B&/0!
!
:)%%-".&E*"#)3$*)?&

94+B-! GHB+74+&!
-4F&+,4!
#+-B$,-+!

/+07J+#!#+-B$,-+! G*02F04)$,!

)&=0%;5!
]B%M&!.$$;00&2^!

)0#2&50/!H%$$i! B&.=R&1/!H%$$i! N%2!0R&3!
#52&1/0.52aM&&0!
0R&!6;.$f!

V0"9=3)/0P)'+2)=0"9=3)-#2#)#$2&/&26P)

ISW)1&'N)

! ! !

G5!4.%1/[!/0#2&50/!.00&M40!=.0&6;1%T&!
l&$4!2.0.!.Q;#0!0R&%1!$;=.$!)0.1Q#=C/!
%50;!#/&?#$a5;0!#/&?#$!=.0&6;1%&/[!.52!
013!0;!=;M&!#4!H%0R!%2&./!?;1!2&/%65!
;44;10#5%0%&/!]%S&S!R;H!0;!%M41;A&!
)0.1Q#=C/^S!!)

X!J;0!Q&!.Q$&!0;!
=;$$&=0!.52!.5.$3T&!
=1;H2!2.0.!H&$$!
X!J;0!Q&!.Q$&!0;!
%2&50%?3!2&/%65!
;44;10#5%0%&/!
%5?;1M&2!Q3!.!$;0!#/&!
#/&1!2.0.!

X!:;/&!\#&/0%;5/!0;!4.%1/!
;5!HR3!0R&3!=.0&6;1%T&2!
=&10.%5!2.0.!0R&!H.3!0R&3!
2%2[!0.16&0!4.%1/!H%$$!$;H!
M;0%A.0%;5!0;!4.10%=%4.0&!

X!G2&50%?3!/0#2&50/!0R.0!
.1&!013%56!;1!5;0!013%56!

)0#2&50/!H%$$!2%/=#//!.?0&1H.12/!0R&%1!
41;=&//!.52!HR.0!0R&3!?;#52!2%??%=#$0S)

X!-F41&//!0R.0!0R&3!
R.2!2%??%=#$03!
C5;H%56!HR.0!0;!
=;$$&=0!.52!R;H!0;!
.5.$3T&!

X!W.=%$%0.0&!2%/=#//%;5!
HR3!./C%56!/0#2&50/!0;!
&F4.52!;5!0R&%1!
2%??%=#$0%&/!

X!(%/0&5!?;1!=;MM;5!
2%??%=#$0%&/!&F41&//&2!.52!
/&&!%?!0R&3!M.0=R!;5&/!
%2&50%?%&2!%5!5;A%=&!
;Q/&1A.0%;5/!

G#2#)?"$2=*"P)IO)%+=*N))

BR&!%5/01#=0;1!2&/=1%Q&/!M&0R;2/!?;1!
=1;H2!2.0.!=;$$&=0%;5!.52!.5.$3/%/!0;!
%2&50%?3!2&/%65!;44;10#5%0%&/!.52!6%A&/!
&F.M4$&/!;?!R;H!41&A%;#/!/0#2&50/!
R.A&!2;5&!/;S!

X!_#&/0%;5!0R&!
M&0R;2/!;?!=1;H2!
5&&2?%52%56!!

X!P==./%;5.$$3!./C!=$.//!
\#&/0%;5/!HR.0!0R&3!
0R%5C!;?!0R&!M&0R;2/!
Q&%56!2&/=1%Q&2!0;!
&5=;#1.6&!
$%/0&5%56a4.10%=%4.0%;5!

X!G2&50%?3!HR%=R!/0#2&50/!
./C!M;1&a$&//!\#&/0%;5/!
X!G2&50%?3!%?!\#&/0%;5/!.1&!!

!,""2)G&0;+0&2&+'0)#$2&/&26P)

IO)%+=*N))

! ! !

G5!4.%1/[!/0#2&50/!%501;2#=&2!0;!0R&!6;.$!
;?!0R&!.=0%A%03!;?!$&.15%56!R;H!0;!=;$$&=0!

! X!:1&/&50!0R&!0;4%=! X!V;5%0;1!?;1!
&56.6&M&50f!
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.52!.5.$3T&!=1;H2!2.0.!0;!%2&50%?3!
2&/%65!;44;10#5%0%&/S!
)0#2&50/!41&/&50&2!0R&!=R.$$&56&!;?!
.=0%56!./!2&/%65!=;5/#$0.50/!?;1!0R&%1!
=%03!4#Q$%=!01.5/%0!/3/0&M!0;!%M41;A&!0R&!
Q#/!1%2%56!&F4&1%&5=&S!

! X!:1&/&50!0R&!0;4%=! X!V;5%0;1!?;1!
&56.6&M&50f!

)0#2&50/!Q1.%5/0;1M!2&/%65!
;44;10#5%0%&/!0;!%M41;A&!0R&!Q#/!1%2%56!
&F4&1%&5=&S!

X!G2&50%?3!2&/%65!
;44;10#5%0%&/[!Q#0!;?!
.!$%M%0&2!/=;4&!

X!D5/H&1!\#&/0%;5/!
4;/&2!Q3!/0#2&50/!

X!V;5%0;1!?;1!R%6R!
Q1.%5/0;1M%56!.=0%A%03!

)0#2&50/!=1&.0&!0R&!2.0.!=;$$&=0%;5!
&5A%1;5M&50!U!K;;6$&!)41&.2/R&&0S!
)0#2&50/!6;!0;!/&.1=RS0H%00&1S=;MS!!

X!=1&.0&!0R&!;5$%5&!
&5A%1;5M&50!\#%=C$3!
.52!/R.1&!0R&!
2;=#M&50!H%0R!0R&!
0&.MM.0&S!!

X!'&$4!/0#2&50/!HR;!R.A&!
5;0!#/&2!K;;6$&!
/41&.2/R&&0/!Q&?;1&!
X!@R&=C!0;!/&&!0R.0!
&A&13;5&!R./!0R&!
&5A%1;5M&50!/&0!#4!

!

G5/01#=0;1!6%A&/!&F.M4$&/!;?!#/&?#$!
C&3H;12/aR./R0.6/!0;!?.=%$%0.0&!/&.1=RS!

X!V.3!./C!=$.1%?3%56!
\#&/0%;5/!

X!D5/H&1!=$.1%?3%56!
\#&/0%;5/!

X!V;5%0;1!?;1!$&A&$!;?!
#52&1/0.52%56a=;5?#/%;5!

G5/01#=0;1!6%A&/!&F.M4$&/!;?!#/&?#$a5;0!
#/&?#$!2.0.S!!

X!V.3!./C!=$.1%?3%56!
\#&/0%;5/!

X!D5/H&1!=$.1%?3%56!
\#&/0%;5/!
X!V.3Q&!6;!;A&1!.!?&H!
M;1&!&F.M4$&/!;5!
BH%00&1!

X!V;5%0;1!?;1!$&A&$!;?!
#52&1/0.52%56a=;5?#/%;5!

)0#2&50/!Q1.%5/0;1M!#/&?#$!
C&3H;12/aR./R0.6/!.52!Q&6%5!
/&.1=R%56S!)0#2&50/!.1&!0;$2!0;!=;$$&=0!.0!
$&./0!97!#/&?#$!0H&&0/S!

X!>1.%5/0;1M!/;M&!
C&3H;12/aR./R0.6/!
Q&?;1&!M;A%56!;5!0;!
/&.1=R%56!!

X!D5/H&1!=$.1%?3%56!
\#&/0%;5/!

X!V;5%0;1!?;1!R%6Ra$;H!
Q1.%5/0;1M%56a2.!

G5/01#=0;1!6%A&/!&F.M4$&/!;?!R;H!0;!
=;2&!2.0.[!.52!H.$C/!/0#2&50/!0R1;#6R!+!
&F.M4$&/S!

X!>&!.Q$&!0;!
4.10%=%4.0&!%5!=;2%56!
&F.M4$&/!=;11&=0$3!

X!V.3Q&!6;!;A&1!.!?&H!
M;1&!&F.M4$&/!;?!
/0#2&50/!/0%$$!/&&M!
=;5?#/&2!

X!V;5%0;1!?;1!$&A&$!;?!
#52&1/0.52%56a=;5?#/%;5!
X!J;0%=&!HR&0R&1!
/0#2&50/!=.5a=.55;0!
=;2&!&F.M4$&/!

)0#2&50/!=;2&!0H&&0/!%50;!LX87!0R&M&/! X!@;2&!2.0.!/$;H$3!.0!
?%1/0[!Q#0!\#%=C&1!./!
0%M&!6;&/!;5!

X!@R&=C!0;!/&&!%?!/0#2&50/!
.1&!=;2%56!=;11&=0$3!
X!K%A&!R%50/a0%4/!;5!R;H!
0;!%M41;A&!
X!K%A&!M;1&!.00&50%;5!0;!
/0#2&50/!HR;!/&&M!$&//!
&56.6&2!;1!M;1&!
=;5?#/&2!

X!V;5%0;1!?;1!$&A&$!;?!
&56.6&M&50!.52!=;2%56!
.=0%A%03!
!

)0#2&50/!%2&50%?3!2&/%65!;44;10#5%0%&/!
?1;M!&.=R!0R&M&S!!

X!>&!.Q$&!0;!=;M&!#4!
H%0R!.0!$&./0!;5&!
2&/%65!;44;10#5%03!
?;1!&.=R!0R&M&!
X!)R.1&!%50&1&/0%56!
4%&=&/!;?!2.0.!?1;M!
0R&%1!?.A;1%0&!2&/%65!
;44;10#5%03!0R&M&!

X!(&.2!2%/=#//%;5!;5!
2&/%65!;44;10#5%0%&/!
X!:#/R!;0R&1!/0#2&50/!0;!
=;501%Q#0&!%2&./!
X!D/C!0&.M/!HR;!R.A&!5;0!
/R.1&2!0R&%1!?%52%56/!0;!
2;!/;!

X!V;5%0;1!?;1!&56.6&M&50!
.52!/R.1%56!.=0%A%03!
!

@1;H2!5&&2?%52%56!41;e/a=;5e/S!
]97!M%5^!

! ! !

)0#2&50/!Q1.%5/0;1M!41;e/a=;5e/!;?!
=1;H2!5&&2?%52%56!;5!0R&!Q;.12[!.52!
2%/=#//!H%0R!0R&!=$.//S!!

X!G2&50%?3!0R.0!=1;H2!
5&&2?%52%56!41;A%2&/!
.!\#%=C!;A&1A%&H!;?!
0R&!2&/%65!/4.=&!
X!G2&50%?3!0R.0!=1;H2!

X!:;/&!\#&/0%;5/!0;!6&0!
/0#2&50/!0;!=;50%5#&!
Q1.%5/0;1M%56!

X!V;5%0;1!HR&0R&1!
/0#2&50/!M.%5$3!6%A&!
41;e/a=;5e/!
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5&&2?%52%56!2.0.!%/!
5;0!./!%5!2&40R!./!
01.2%0%;5.$!#/&1!2.0.!

BR&!%5/01#=0;1!H%$$!$%/0!;#0!.!?&H!;0R&1!
&F.M4$&!2&/%65!=R.$$&56&/[!.52!$&.2!.!
=$.//!2%/=#//%;5!;5!HR%=R!=1;H2/!=;#$2!
Q&!#/&2!0;!4&1?;1M!5&&2?%52%56S!

X!G2&50%?3!;0R&1!
=1;H2/!0R.0!H;#$2!
Q&!#/&?#$!.52!HR3!

X!>1%56!#4!=1;H2/!0R.0!
/0#2&50/!2%2!5;0!=;M&!#4!
H%0R!

X!V;5%0;1!HR&0R&1!
/0#2&50/!Q1%56!#4!;5$3!.!
=&10.%5!6&51&!;?!=1;H2!
X!V;5%0;1!?;1!&56.6&M&50!

&
&
&
E*"5"5TB)&
&

!
!

!
!
!
!
!
!
!
!

!
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N1-+#*04)$,!
!

PQ/&1A&1!H./!6%A&5Y!
• @;43!;?!0R&!.=0%A%03!
• @;43!;?!0R&!#5%0!6;.$/!

!
P#1!0&.M!H%$$!=;$$&=0!2.0.!;5Y!

• )0#2&50!%2&./!?;1!$&//;5!%M41;A&M&50!
• )0#2&50!&56.6&M&50!
• D$%65M&50!;?!$&//;5!H%0R!#5%0!6;.$/!

!
PQ/&1A&1!H%$$!=;$$&=0!2.0.!;5Y!

• )0#2&50!&56.6&M&50!
• :;%50/!;?!=;5?#/%;5!
• B%M&!0.C&5!?;1!&.=R!/&=0%;5!

!
N&Q1%&?%56!5;0&/Y!

• D=0%A%0%&/!/&&M&2!.$%65&2!H%0R!#5%0!6;.$/!
• D=0%A%03!41;Q.Q$3!H;#$2!H;1C!Q&00&1!%5!.!61;#4!Q&=.#/&!/0#2&50!2%2!5;0!
R.A&!.53;5&!0;!2%/=#//!R&1!41;=&//!H%0R!

• )0#2&50!4&1?;1M&2!.=0%A%03!+7!M%5!?./0&1!0R.5!0%M&!6%A&5!;?!8!R;#1!
• )0#2&50!1&?$&=0%;5!2&M;5/01.0&2!M.%5!#5%0!#52&1/0.52%56/!
• )0#2&50!&F41&//&2!/&&%56!A.$#&!%5!.=0%A%03!
• )0#2&50!H;#$2!.441&=%.0&!M;1&!M;0%A.0%;5!0;!2;!.=0%A%03[!/#=R!./!R.A%56!0;!
6%A&!.!M;=C!41&/&50.0%;5!.0!&52!;?!.=0%A%03!

!
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