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Overview

© The ups and downs of crowdsourcing a time-consuming
collaborative task.

® Properties of the resulting corpus.

® Engaging pragmatic theory: expert effects, common ground,
and presupposition accommodation
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Title: Collaborative Search Game with Chat

Description: Two-player collaborative video game involving
dialogue/chat with other Turkers.

Payment: $6-48 $1.00, and up to $6-20 $0.50 cents for rich,
collaborative problem-solving using meaningful dialogue.

Restrictions: US IP addresses; at least 95% approval rating
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Instructions

Instructions

1. You'll first be presented with an experimental consent form; the transcripts from these games will be used to study
collaborative problem solving.
2. Once you click through, you'll go into "Wait for Participant" mode until another player shows up. It might take a while
for another player to show up! We suggest opening a new window and doing other things until someone arrives
3. When play begins, you'll be presented with a task description: you and your partner are tasked with finding six
consecutive cards of the same suit.
4. When you've solved the game, click the "Task Complete" button to register that the task is complete. You can continue
playing and chatting at that point, or you can click Complete HIT and return to MTurk at the top of the screen.
5. You will receive a bonus of up to $0.50 for good collaboration with meaningful communication.
6. Notes:
o Once the game begins, you can move around with the arrow keys or the on-screen buttons.
o The chat window is near the top of the screen.
o You can't see your partner, and your partner can't see you!
o The yellow boxes mark cards in your "line of sight".
7. Caution: Players who do not complete the task properly will not be paid. It is vital that you read and understand the
task description and follow the instructions.
8. Feel free to play multiple times — especially useful if you get good at the game.

Annotated game screen
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Gameboard

TYPE HERE Vellow b « card Task description: Six
ellow boxes mark cards You are on 2D consecutive cards of

in your line of sight. / the same suit

Gatjer six consecutive cards of a particular suit (decide which
+ suit\ogether). Each of you can hold only three cards at a time,
/Il have to coordinate your efforts. You can talk all you

Received: hi
Sent: | have the JH
Received: | have the 8H]

Type text here:
———_—— I'mon 2D, which isn't too useful | There are carg#fo my right and below, though. I'l check them out.
(Disable Sound

P1 turns remaining: 546

Indicate Task Complet
P2 turns remaining: 599 ndicate Task Complete

\ up

Click &ard to pick it up
)

e Click a card to drop it from your hand galic

H

down

Move with the arrow keys or

The cards you are holding these buttons
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Consent form

Title of project: Pragmatic enrichment and
contextual inference

Principal investigator: Dr. Christopher Potts, Department of Linguistics, Stanford University

Purpose of Study

In this research, we are investigating how people communicate when working together to resolve a joint goal.
‘We collect transcripts of dialogues of players playing a simple game that requires participants to strategize
together to solve tasks.

Procedures

In this study, you will play a game with another unseen player over a network. You will see instructions on the
screen, and you may communicate with the other player by keyboard. The game consists of a map and several
hidden objects. You have a limited number of moves to collect the objects according to the instructions you
receive. You must coordinate with your teammate to achieve the goal. The time of a single game is variable
depending on the players. A typical game lasts between 10 and 20 minutes.

Risks

There are no known risks involved in this experimental procedure.

Benefits
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Scenario

Gather six consecutive cards of a particular suit (decide
which suit together), or determine that this is impossible.
Each of you can hold only three cards at a time, so you’ll
have to coordinate your efforts. You can talk all you want,
but you can make only a limited number of moves.
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Transcripts

Server, 0: TASK_COMPLETED2010-06-13 01:01:02

Server, 0: PLAYER_1A10BNPQ9TFS88E

Server, 0: PLAYER_2A253Q11TZPQPIZ

Server, 56: MAX_LINEOFSIGHT3

Server, 118: CREATE_ENVIRONMENT NEW_SECTION

——————————————————————— ; 1,2:2D;1,7:KH;1,7:9S5;1,11:6C;1,13:QC;1,14:QS;
- -3 2,18:3H;2,18:9H;

B - -3 3,19:4H;4,8:AC;4,19:3D;

- - - - -3 4,19:KD;

- e e - -3 5,14:QH;5,15:55;5,15:2S5;5,16:4D;5,16:10C;5,18:-
- -—= - -3 6,11:KC;6,15:9C;

- b - - - - 7,11:2H;7,13:7S;

- - - - -3 8,2:QD;8,4:AD;8,11:1C;8,20:8S;

- - - - -3 9,9:10S;9,9:6H;9,9:8C;9,10:7H;9,14:]S;

- - -b --- -3 10,1:2C;10,10:8D;11,14:6D;11,14:10H;

- - - - - -3 11,18:4C;11,18:9D;

- - - - - -3 12,10:3S;12,12:6S;12,16:5H;12,16:1D;12,20:3C;
- - ———— - - - -3 13,4:5C;13,4:JH;13,15:KS;

- - - - -3 14,2:5D;14,20:10D;15,2:AH;

- --—- b----o—- -3 15,13:7D;15,15:8H;15,17:AS;15,20:7C;

- -3 Server, 118: MAX_CARDS3
—————————————————————— ; Server, 118: GOAL_DESCRIPTION [...]
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566650:
567771:
576500:
577907:
581474:
586098:

00000 0000000

PLAYER_MOVE7,11

CHAT_MESSAGE_PREFIXwhich c’s do you have again?
CHAT_MESSAGE_PREFIXi have a 5c and an 8c
CHAT_MESSAGE_PREFIXi jsut found a 4 of clubs
PLAYER_PICKUP_CARD7,11:8C

PLAYER_MOVE7,10
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The Pragbot platform

Extensible Java program developed by Karl
Schultz. Handles high traffic well. Intuitive
transcript design and helpful logging. Plays
nicely with the outside world.

o Specify the task (or task family).
¢ Design the map (simple text format).

o Set all high-level contextual parameters (line of sight, max
moves, max cards, hidden walls).

e Two humans, or one human and one bot.
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Data collection

¢ Data collection in June 2010.
e PHP wrapper to Pragbot written by Victoria Schwanda.
e Server-side configuration by Chriz Czyzewicz.

e Collection time: 5 batches each lasting about 5 hours, spread
out over two work weeks.

o At peak times: 30 transcripts per hour.
 Total cost: about $1,000



Sample run

Pragbor gamebord

BACK FORWARD -+

3. Py

Player 1 holding: 85,75, 55
Player 2 holding: 65, 95, 105
Current event Player 1,902946: CLOSE_SOCKETS

Player 1 (36836): OK, we need to choose & suit - spades, etc. Any
proference?

a2 66601 Lt g b Do mter 0
Player 1 (73356): Ok,
Payr2 (9177 Sount g,
Player 1 (98577): Use arrow keys to move around maze, ok for
yellow boxes thet have S
Player 1 (122058)
Payr (136790 Pk 1p S
Player 2 (143520): Great!
Py 1 (170895 We need comectve: 567, 0r 91011
Player 1 (286170):picked up 10 Spades; we need the 95

yer 2 (302728): T haven't found ny yet. Tm stlllooki
Player 2 (350053): L keep gting red squars. Do you know what
Payr | uum; No. Lz wondering

8526): 1 have 6 and Ot

Py 1 (392754l p 7 spdes. s ol hold 3 cars

Payer 2660369 Sowha dove e 2
Playe
thu 1 mxxu-) Weie nccd 85 or 5
82): OK. 1 just saw the 2 and 3
Py 630730 T ke g
Player 1 (688140): S is atlower right comer - T cant pick up
Paer LGSR0 Shoud T dop (00

Player 2 (711608): Outside

Player 1 (750054 Oue mazs might e it Magbe cnly MY
maze has it at lower right. Tl drop 10S

Player 1 (787180): Ok - my Carire,7, 8 of st
Player 2 (S0180): T have 6 & .

Player 2 (818921): I can grab 10

o2 (25741 Wl tat o

laer 2 (850685): So now I have 6,9, 10. What do you have
r)avcrnxssnm et ik fo - ight? T 0 7 and
er 2 (865446): Yeah! That's it! Thanks
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Basic corpus stats

439 transcripts

111 unique players

Game length mean: 465 actions (median 392, sd 263)
Actions:
e Card pickup: 8,330
e Card drop: 6,105
Move: 175,503
Utterance: 12,280
e Utterance length mean: 5.28 words (median 4, sd 4.78)
e Total word count: 64,900

e Total vocabulary: 3,149 (stemmed and with card-reference
regularization: 2,255)
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Email feedback from our Turkers

That was actually a pretty fun hit.

The game with chat was great and like to see more HITs
from you.

These HITs were really enjoyable. Hopefully you will put
more on the site. You state that we can keep doing them,
but right now if I click on your HIT, it tells me there are no
more available for me. Is there something | can do to try
again? Thanks.

| waited 1.22 before someone showed up. They never
falked to me and didn’t finish the job before leaving. Am |
still out because they didn’t cooperate?
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A variation: Some games are impossible

]

START

Praghor gamebourd

BACK EORWARD -»

T

FINISH

(keyboerd navigation: «— back | forward | | start| 1 finsh)

Player 1 holding:
Player 2 holding:
‘Current event Player 2, 1230: PLAYER_INITIAL LOCATION3,13
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A variation: Some games are impossible

s/ - Pragbot gameboard

Praghor gamebourd +

START —BACK FORWARD - FINISH (keyboard navigation: «— back |~ forward || star | 1 fiish)

Player 1 holding: AS, QS
Player 2 holding: KH
‘Current event Player 1,342025: CLOSE_SOCKETS

1. Player 2 (13373): heyy
2. Player 1 (16325): what suit?
3. Payer 1 207957
h

1. Player 1 (95047): yeah. im
12, Piyr2 (11254 ar you o el
2 (133664): there s
. P (7008 e ocks apme?
15. Player 1 (139805): whatis it?
16, Piyer 2147526 theres how i st game
17. Player 2 (150256): heres*
15 Plye 26079 oy 1 s il carts s
1 (160923): w
5. Py 2 8853y whtr b 9D D.AD
x 3 out he

4363): yeah but there fsnt 3
2950): gather up all the cards in there end put the in
er like put the § in one space, the D in another pace
2(261980): space’
26. Player 2 (273934) it helps a lot with organization
27, Player 1 (308359):thereis two of every suit

Player 1 (312080):thas it
29. Player 2 (315740): alright

1549): that means it impossible

31, Player 1 (331875): yeah, appears so
32. Player 2 (333305): are we gonna determine this o be unsolvesble?
3. Player 1 (337743): yes
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Experience levels

e The more a person played, the

T + fewer utterances they used. This is
true regardless of whether their
partner was also experienced.

. : e If both players were experienced,
g i the effect was even more dramatic.
57 <. o Expert transcripts were not
°cc. necessarily shorter, though; some
- experts exhaustively searched
1 T independently, gathered subsets of
. - the cards, and then assessed what

they had found.

Player
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Novice strategy

Player
Player
Player
Player

Player
Player
Player

Player
Player

Player
Player

Player
Player
Player
Player
Player
Player
Player
Player

1:

2:
2:
1

-

_ =

R N R NR R~RDNDDN

Hello. Are you here?

yes

do you see any cards

Yes. I see a yellow spot. Those are our cards. We’ll only

be able to see the ones that are in our view

until we move with our arrows.

i see 3 of them

We only have a certain number of moves, so we should decide

how we’re going to do this before we use them, do you think?

sure

Ok. So, we have to pick up six cards of the same suit, in a

row. ..

each of us can hold three, so...

I think I should get my three, then you should get your three

or vice versa

ok

you go ahead

What suit should we do?

And which six cards do you want to try for?

whatever you want

I'm Courtney, by the way- nice to meet you.

i’m becky....nice to meet you too

Hi Becky. How about we go for hearts? And take 234567
[...]
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Journeyman strategy

These players have explored and are now forming a strategy:

Player 1 I have 9 clubs and K clubs
Player 1 want to look for clubs?
Player 2 ok

The players then find various clubs, checking with each other frequently, until they
gain an implicit understanding of which specific sequences to try for (either
8C-KC or 9C-AC):

Player
Player
Player
Player

= NN =

so you are holding Jc and Kc now?

i now have 10d JC and KC

yes

drop 10d and look for either 8c or Ace of clubs
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Expert strategy

Player 2: hi

Player 1: hi--which side r u on?

Player 2: right side

Player 2: u?

Player 1: left/middle

Player 1: ok i gathered everything in my area
Player 2: i think i have all of them also
Player 1: how bout 5C - 10C?

Player 2: ok

Player 1: i have 5C, 8C, 9C, and you should have 6C, 7C, 10C
Player 2: got them
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Depth annotations
Depth 1
How do | interact with the game
world?
What are the meanings of the
various technical terms?

. 1 ?
Depth 2 P2: whaF suit do we want? (€))
What is the goal of the game Pl: I hit a KD. 3
enerally? 9 9 I think we should see what we get,
9 v and keep the most promising suit (3)
Depth 3 .
. ) . P2: i have a 1D 3)
What is the configuration of the X
ame board? P1: That works
9 . ’ . P2: so we are looking for Ds? (€))
What is the expertise of my fel- :
low player? P1: I vote Ds. @)
’ P2: okay i have 10D , 9D and 1D (6)
Depth 4
What is the goal of this game PL: 7D (6
o 9 9 P1: okay do you think my cards work? (5)
specifically? , .
P1: So we’re looking for 8D,
Depth 5
How do we achieve this goal and 6D or QD ®
9 P2: You should be good (I'm slow at
generally? this...) )
Depth 6 e

What cards do we need to

achieve this goal specifically?
Depth 7

Have we completed the game?



Overview Scenario and implementation The corpus Experts and common ground Conclusions
00000000 00000 0000080

Initial depth and rich common ground

e We expect experts to be more likely than novices to assume
that their partners will accommodate rich contextual
knowledge.

e This predicts that experts will initiate discourse at a deeper
level in the question graph than novices.

e Furthermore, these effects should be amplified if it is mutual
knowledge between the two players that they are both experts.
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Results

e Greater number of games played (greater expertise) reliably
correlates with lower initial utterance depth, though the effect
is weak, presumably because one game suffices to become
an expert.

o Let Expert be true of a player—game pair (P, T) iff T is not P’s
first game. Expert is a very highly correlated with lower initial
utterance depth in T.

e At the game level, expert—expert pairings have the lowest
mean utterance depth, following by mixed pairs, and then
novice—novice pairs.
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Conclusions

e Crowdsourcing is an effective method for observing
collaborative behavior.

e Long wait-times can be problematic.
o But they don’t always get in the way of the fun; more than half
of our players returned to play again.

e These repeat players permitted us to study the effects of rich
common ground on strategic interaction.
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