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ABSTRACT

We were interested in improving an existing commercial system,
“Teamfind” in terms of human-computer interaction, by reducing
unnecessary inputs from the user. Namely, we eliminated account
registration and search options. We hoped to show that the new
system could be used more quickly with comparable reported
usefulness, but actually found that some aspects were slower, and
the system was reported as less useful overall. We believe these
are due to implementation issues rather than a flawed goal, but
due to the number of conditional differences cannot say much
definitively.

1. INTRODUCTION

1.1 Motivation and Previous Work

Many online games involve forming groups of players into
“teams” or “clans” that work cooperatively for an extended period
of time. There are many factors that determine how well a group
of players performs other than individual performance. Perhaps
the most general consideration is one of timing — that is, players in
such a group should generally all be playing the game at the same
time. This is somewhat analogous to meeting scheduling, which
can be difficult for humans without assistance, and is studied in its
own right [Jacques]. Team play can be thought of as a recurring
meeting in which attendance is not mandatory. In this study, we
developed and tested a system for grouping players of the game
“League of Legends” into teams, and compared it with an existing
commercial system. We focused on mining publicly available
data about players to minimize the amount of data that must be
input by players.

2. SYSTEM DESCRIPTION

The most important requirements for such systems are as follows.
Players should be able to quickly make informed decisions
regarding which team to join or regarding who to accept as new
team members. Once both a team and a player have indicated
willingness for the player to join the team, it should be easy for
them to continue communication and/or officially have the player
join the team in the actual game “League of Legends”.

2.1 “Teamfind” System

This is the commercial system, which was used as a point of
reference when designing the system under study. It matches
players together in the games “League of Legends” and “World or
Warcraft”. Each user must make an account before creating or
applying to a team. A large amount of data can be input by the
user, and very little is data is automatically populated using the
public API for the game “League of Legends”. When searching
for a team, the user is able to sort search results by number of

members or amount of time since the team information was
updated.

2.2 “Dream Team” System

This is the system designed for the study. It focused on requiring
the bare minimum of input from the user, especially when
searching for a team. It relied heavily on the public APl for
“League of Legends” when providing information about players
or teams. When searching for a team, results were automatically
sorted such that top results were near the searcher’s skill level and
have historically played at the same times as the searcher. Thus,
searches were personalized without the user having to input
explicit search parameters aside from their “League of Legends”
username.

Another major feature of this system is that, on several pages, it
provided visualizations of what days of the week teams or players
have played “League of Legends” historically.

3. METHODS

3.1 Participants

There were a total of 4 participants. All participants were self-
describing League of Legends players. All four were male, right-
handed, and aged 18-22. The first participant served as a pilot
study of sorts; the other 3 participated in the study proper.

3.2 Experimental Design

The study was a within-subjects design. All participants used
both the commercial “TeamFind” system and the “Dream Team”
system designed by the researchers. In condition A, the “Dream
Team” system was used first to complete all tasks, then the tasks
were completed again using “TeamFind”. In condition B,
“TeamFind” was similarly used first, then “DreamTeam”. It is
worth noting that, because we had an odd number of participants,
2 were in condition B, while only 1 was in condition A.

The dependent variables were the amounts of time required to
complete each task, and the perceived usefulness of the systems as
measured by surveys immediately after.  The independent
variables were condition (which system they used first), age,
gender, amount of time spent playing the game “League of
Legends”, and skill level in the game “League of Legends”.
However, because it so happened that all participants were males
in the same age group (18-22), we can consider only the
independent variables of condition, the amount of time spent
playing League of Legends (in self-reported hours) and skill level
at League of Legends (in self-reported “league” ranking).

The tasks completed on both systems by each participant are as
follows:



1) Find a Team: participant asked to imagine that they are looking
for a new team to join, and asked to attempt to find a suitable
team and join it in the system.

2) Register a Team: participant asked to imagine that they have a
team but have not registered with the system, and asked to do so.

3) Review Applicants: participant is logged in as a different team
(by the researcher), and is asked to check for and review any and
all applications to the team.

Data was captured using screen capture of the device in use, notes
from the researcher, and surveys. Screenshots of both systems as
they are used to complete the tasks are in the Appendix.

3.3 Apparatus

When testing began, the researcher provided a computer which
was already recording its screen, with a web browser window
open and each of the relevant surveys and systems “bookmarked”
in the web browser.

There was no training before using either system. There was only
one trial of each task on each system, because the tasks involved
an element of decision making which would be eliminated in later
trials; i.e. when asked to complete the “Find a Team” task a
second time, the participant would likely simply select their
previous choice.

Each participant did as follows:

0) Hear introduction to study and sign consent form
1) Complete demographic survey

2) Complete tasks 1-3 on the first system

3) Review the first system with a survey

4) Complete tasks 1-3 on the second system

5) Review the second system with a survey

6) Review both systems with a comparative survey

4. RESULTS

Perhaps the most objective measure of task performance is how
long it takes to complete comparable tasks in the two systems.
However, this is not the only useful measure, because a trivial
system which provides no benefit to the user could be used very
quickly. For this reason, we also look at questionnaire responses.

4.1 Time on Task

In Table 1, mean time to complete each task is shown, along with
standard deviation, with standard deviation inside parentheses. P
values of two-tailed student t-tests are also shown, where the null
hypothesis for each task is that the systems were equally effective
in terms of completion time. Quotation marks are used to indicate
that a cell, or a portion of a cell, is the same as the cell to its left.

Find a Team Register Team Applications Total time
Dream Team 113.33 (84.04) 278.00 (45.90) 67.00 (53.25) 458.33 (137.45)

Teamfind 403.50 (89.74) 94.00 (62.35) 62.75 (48.11) 560.25 (158.99)
conclusions t_D<t_T** t_T<t_D** none none
p 0.0074 0.0079 0.92 0.43

Table 1: Task times (in seconds)

We see in Table 1 that, despite our tiny number of participants,
we were able to find some significant results. Namely, we found
that it was faster to find a team using our “Dream Team” system
than it was to use the commercial “Teanfind” system, but “Dream
Team” was slower when the user registered a team. We also see
somewhat suggestive results that our “Dream Team” system was
faster to use overall (about 100 seconds or 20% faster on
average).

We expected the “Dream Team” system to be faster to use overall
because, during the design of the system, we tried to minimize
required user inputs. It is no surprise that finding a team in
particular is faster, since the number of required fields before
applying to a team was reduced from 5 to 1 (Teamfind requires
that an account first be created, with a username distinct from the
“League of Legends” username). It is worth noting that the time
spent registering an account on “Teamfind” was only added to the
“Find a Team” task because it was always the first task, although
account registration was also required for team registration.

The large amount of time spent registering a team is believed to
be due to a bug in the final version of the “Dream Team” system;
this bug removed the alert which notified users of successful
registration. As a result, users often attempted to register multiple
times even when the first registration was successful.  The
“Dream Team” system also required for a user to log in after
registering, instead of logging in automatically upon registration.

4.2 Questionnaire Responses

Immediately after using each system, each subject answered 6
which used a Likert scale of 1-7. These responses are analyzed in
Tables 2 and 3. After using both systems, subjects answered 6
more questions with Likert scales of 1-7 (3 for each system),
along with 4 short answer questions. These Likert scale responses
are analyzed in Tables 4 and 5. Note that lower values are better
except in Table 5, where higher values are better; the labels given
to the extemes of each scale are given in each table.

In the Tables 2-5, mean responses are shown, along with standard
deviation, with standard deviation inside parentheses. P values of
two-tailed student t-tests are also shown, where the null
hypothesis for each question is that the systems elicited the same
response. Quotation marks are used to indicate that a cell, or a
portion of a cell, is the same as the cell to its left.

It should be noted that student t-tests assume that responses are
ordinal (which we argue that they are, since only the extremes
were labelled) and assumes that responses are continuous
(although really they were forced to be discrete, one of 7 values).
We believe that student t-tests are adequate in our case, since no p
values using this approximation were near significance, so they
would be unlikely to be significant with more advanced, discrete
analysis.

How easy was it to

Question find a team?
Description of 1: Barely had to think,

"" review applications
"" register a team? to a team?

Extremes 7: Extremely confusing "" "

Dream Team  3.00 (2.00) 4.67 (2.52) 2.67 (1.15)

Teamfind 2.67 (1.53) 2.33(0.58) 3.33(2.08)

p 0.42 0.25 0.53

Table 2: Ease of Task Completion



"" review applications
register a team? to ateam?

How long did it take
Question to find a team?
Description of 1: Very little time,

Extremes 7: Way too long " "

Dream Team  3.00 (1.73) 4.67 (2.08) 1.67 (0.58)

Teamfind 2.33(0.58) 3.00 (0.00) 3.67(1.53)

p 0.42 0.30 0.18

Table 3: Subjective Task Durations

The systems were not significantly different in terms of ease of
task completion or perceived time required to complete each task.
However, this is unsurprising due to our extremely low sample
size. In terms of means, our system was reported as worse except
with respect to application review.

Reported subjective duration seems to be correlated with reported
ease, for each task. In fact, subjective task duration seems to be
more strongly correlated with reported task ease than it is with
actual task duration! This may be because users do not perceive
account registration as part of the process of finding a team, even
though it is a required step. Recall that account registration is
required in “Teamfind” but not in “Dream Team”.

Ease of use of the
Question <first/second> website
Description of 1: Barely had to think,

Extremes 7: Extremely confusing
Dream Team 3.33(2.31)

Teamfind 3.00(1.73)

p 0.88

Table 4: Overall Ease of Use

Consistent with the means analysis of Table 2, we see that our
system was perceived as worse in terms of ease of use. This result
is also not significant.

If you were really looking
for a team, would the
<first/second> website be  "" looking for

Question worth using? team members ""
Description of 1: Complete waste of time,

Extremes 7: Best way to find a team "

Dream Team 3.67 (2.08) 3.67 (2.08)
Teamfind 5.33(0.58) 5.33(0.58)

p 0.20 0.37

Table 5: Overall Usefulness

Note that higher values are better here, unlike on all previous
questions. This may be confusing, both to reader and to the
subjects, and should be avoided in future. Reported usefulness of
our “Dream Team” system was lower on average than that of the
commercial “Teamfind” system. Once again, these results are not
significant.

5. DISCUSSION

Due to our very small sample size of 3 subjects, we found very
few statistically significant results. The significant results are that
it took longer to register on our “Dream Team” system than on the
commercial “Teamfind”, but took less time to find a team. The
faster team search is believed to be because “Dream Team” does
not require account registration in order to apply to a team. The
slower registration is believed to be primarily due to a bug which
resulted in no confirmation of successful registration.

Because of our small sample size, we can’t make many definitive
claims about our system, let alone interfaces in general.
However, if the reader will humor us, we will make some general
claims inspired by this study nonetheless (many of which have
been studied elsewhere).

Users are surprisingly trusting of opaque search functionality.
Our “Dream Team” system sorted teams by distance to searcher
skill level and by overlap in which days they play, but none of this
was revealed to the users. Perhaps due to the prevalence of search
engines such as Google, users largely clicked on top matches
without questioning how matches were selected or sorted.

Confirmation of success after completing a form, e.g. our
registration form, is expected by many users; a lack of
confirmation may be interpreted as failure, and cause confusion
and unnecessary repeated attempts.

We created a completely separate system from the large
commercial system Teamfind for the purposes of comparison.
However, although we feel we were able to optimize some
processes, because of the size of the Teamfind system we were
unable to provide all of its features. This resulted in lower
reported usefulness. It seems very much preferable to have access
to the source code of a system being studied, and make minor
modifications in order to isolate the effects of differences.

Elimination of account registration, when possible, can save time
and reduce confusion. Because all users already had an account
for the game “League of Legends”, it was possible to uniquely
identify them while acquiring information about them, without a
separate in-system identity. Some users of Teamfind expressed
confusion as to which usernames were Teamfind usernames and
which usernames were the underlying “League of Legends”
usernames.

6. CONCLUSIONS

With very different systems across conditions, and a very small
sample size, the things we can conclude are very obvious. The
less a user has to input (e.g. removing account registration), the
faster they can complete a task. Lack of confirmation of success
can lead to an assumption of failure, resulting in the user wasting
time retrying.
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8. APPENDIX
8.1 Dream Team

Lol Dream Team % Ny Haswed || — B X
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LoL Dream Team

Team Login Team Register Team Profile Team Applicants Find a Team

Find the perfect team.

Just go to "Find a Team" and type your League of Legends summoner name, and we will help match you based on criteria such as when you tend to play, roles, and skill level. Then you can investigate matches and find the team that is right for
you.

Already have a team?

Register with us and wait for new members to request to join.

Copyright Brian Gauch 2015

Figure Al: “Dream Team” Home Page

Lol Dream Team % \Loy Haswed || — B X
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LoL Dream Team

Find a Team

Team Login Team Register Team Profile Team Applicants

Team Login
Enter your email and password to manage your team profile and see your applicants
If you don't have an account yet, please register.

Email: Password: Login

Copyright Brian Gauch 2015

Figure A2: “Team Login” Page
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LoL Dream Team

Team Login Team Register Team Profile Team Applicants Find a Team

Team Registration

Team name: Example Team

Current team members' LoL summoner names (max total members is 9):
valid

League of Legends

usernames

for example:

dyrus

froggen

2 member| [Remove a member|

Openings for new members (max total members is 9).

Mid v
Top v
Support

] [Remove an opening

Team description
Example description of my team, which
will be visible to potential applicants.

Email: example@example.com

Passwords must be 6 or more characters and must contain:
At least one uppercase letter (A Z)

At least one lowercase letter (a..z)

At least one number (0..9)

Password: sessese

Confirm password:

Register|
Already have a registered team? Return to the login page

Copyright Brian Gauch 2015

Figure A3: “Team Register” Page
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& - C|[}54.173.167.83/teamProfile.php

LoL Dream Team

Team Login Team Register Team Profile Team Applicants Find a Team

Team Profile for: Team Supremacy
Description:

Hi, I'm looking for really good players to play ranked 5s with. Need to be active. | won't accept people who aren't sure about wich role they want to play, if you don't main a single role I'm not interested. | main support and I'm almost always on
Add ArkaneX on LoL or just answer on the post. Thank youl

Players:
Arkanex Main Role: Support
G9 Essence Main Role: AD Carry
Cbusta Main Role: Mid
Openings:
Top

Ranked Matches by Day:

M 800
857 681

2 oo 547 % 558 a1 €e0
c 400
h
- 200
s 0 5

Mon Tues Wed Thurs Fri Sat Sun

Days
Figure A4: “Team Profile” Page
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LoL Dream Team

Team Login Team Register Team Profile Team Applicants

Applicants for AD Carry

gg Essence
RPGrinner

Wyour Team

woTo 0=

G9 Essence pepirae

Main Role: AD Carry

League: Platinum

Ranked Matches Played: 1465

BBRPGrinner icepjrsec

Main Role: Jungler

League: Bronze

Ranked Matches Played: 69
Applicants for Mid

JS clarts] IBBroke:
Cbusta

M 400 377 334 333 Grandma Die

§ 300 248 293 272 274 Byour Team

(T 102 95 96104

h

e 100\ 40 3cll 30 4 26 12cll 36157 3775, 80, ]

0
s Mon Tue Wed Thurs Fri Sat Sun
Days

IBBroken ic:cpijreect

54.173.167.83/teamApplicants.php#2 -
Figure AS: “Team Applicants” Page
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LoL Dream Team

Team Login Team Register Team Profile Team Applicants Find a Team

Find a Team
Enter your League of Legends summoner name to see team matches selected based on your player profile.

LoL usemame:
dyrus Search

Copyright Brian Gauch 2015

Figure A6: “Find a Team” Page
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LoL Dream Team

h.php

Team Login Team Register Team Profile Team Applicants

Search again with a different LoL username:
Search

These teams seem like a good match for dyrus:

Team Supremacy

Hi, I'm looking for really good players to play ranked 5s with. Need to be active. | won't accept people who aren't sure about wich role they want to play, if you don't main a single role I'm not interested. I main support and I'm almost always on.
Add ArkaneX on Lol or just answer on the post. Thank youl

Paradox Titans
We are recruiting a dedicated Mid main to try and finish the season in Silver. Next season's goals will be determined by how well this season goes and how well the preseason ends. Must be active on weekends (Fri-Sun). You must understand
how League of Legends works, we are not here to teach you the basics, however we will learn to work together and improve as a team-together.

Limited Expectations

We're looking for a casual play, where we play towards becoming better players but understand that it's just for fun.

OffKeyAnthem's team

Please note this is for a team for Season 6. Looking for serious competitors who are willing to get better. Must frequently play Solo Q be able to contribute to the team on the rift and off when we have review and gameplans. No ragers or flamers.
Looking for subs in all roles, be flexible and open to criticism. We play Monday and Wednesday starting at 9pm EST. Feel free to apply all applications will be reviewed. Curse voice is a must.

JShooK's team
Looking for active duo partner. | am currently s2 and looking to climb to Gold or higher, | main top but can play any role and looking for a partner that can do the same

Copyright Brian Gauch 2015

Figure A7: “Find a Team” Search Results
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LoL Dream Team

Back to Search Results

Team Profile for: Team Supremacy

Description:
Hi, I'm looking for really good players to play ranked 5s with. Need to be active. | won't accept people who aren't sure about wich role they want to play, if you don't main a single role I'm not interested. I main support and I'm almost always on.

Add ArkaneX on LoL or just answer on the post. Thank you!
Players:

Arkanex
Main Role: Support

League: Gold

G9 Essence
Main Role: AD Carry

League: Platinum

Cbusta
Main Role: Mid

League: Gold

Openings:
Apply Role: Top
When They Play:

(Totals of solo queue 5v5 ranked matches by members)

800
657 681
coo| 547 5% 559 gpy S22

400
200

00T~z

0
Mon Tues Wed Thurs Fri  Sat Sun
Days

Figure A8: Detailed “Find a Team” Search Result



8.2 Teamflnd

reamfind.com/we

1 About Find v Login
find 9

® Remember me

Get started!

'\Tﬁe Bast wAaYto find"J . .
| League of Legends and
World of Warcraft teams.

< inu League of L s"duo rners, 55 teams, anid WoW arenaand Racgurﬁs

~/4‘

W)

League of Legends World of Warcraft

Find a player Find a player

[EUCERCE Find a team

Some benefits!

* Find a team Q Filter for what you want People you can actually like

Figure A9: “Teamfind” Home Page

© Teamfind: Find a
€« c s reamfind.com/acco

Home Find v Teams v Inbox Invites exampleTeamfindUsername ~

Step 1 of 3: Introduce yourself

1. Introduce yourselfl ) 2. Register first avatarl > 3. Finish setup!

> ]
Welcome to Teamfind! You should introduce yourseift - GL A e -
OFD BrprmIT

Account settings CHOOSE YOUR PATH

Basics

Introduce yourself

Best way to contact
you?
Oy shown to other members

Do you ever lead or
organize teams?

Timezone

Battienet Real ID
LIGHT OR DARK SIDE?

PLAY FREE NOW

Battietag

Twitch

Figure A10: Account Registration Part 1




ﬁnd Home Find v Teams v Inbox Invites exampleTeamfindUsemame ~

Step 2 of 3: Register first avatar

1. Introduce yourselfl ) 2. Register first avatarl ) h setup!

Nice to meet you! Please register your character or summoner account!

BUSINESS
DASHBOARDS
- Bl

» A

World of Warcraft

Y |
|
League of Legends

North America v

e

Figure A11: Account Registration Part 2

www.teamfind.com/a

ﬁnd Home Find v Teams v Inbox Invites (4 @ exampleTeamfindUsername ~

Step 3 of 3: Finish setup

1. Introduce yourselfl > 2. Register first avatar! 3. Finish setup!

Please set your

Account settings

What are you looking to do?

@ Dyrus
North America

Automatically disptay your
most played champions?

Automatically display your
unranked K/D/A stats?

What do you like to play?

When you play any of these roles,

e e e 8 Aggressive ® Roamer M Famer

 Ganker & Invader & Farmer

® Aggressive ® Roamer @ Farmer

Figure A12: Account Registration Part 3




ww.teamfind.com/!

ﬁnd Home Find v Teams v Inbox Invites (4 @ exampleTeamfindUsername v

Team registration

Teamname  pyrug' team

Team format [N orn

League goal

enabled?
(tournament team)

® Yes

Invite friends

Team description

Recruitment
What do you need for your
team?

Voice Communication (shown only to other team members) PLAY FOR FREE

Communication
Voicechat IP
Voicechat port

Voicechat password

Save team!

Figure A13: Team Regis
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ﬁnd Home Find v Teams v Inbox Invites (4 @ exampleTeamfindUsername ~

ONLINEPYP ™

@'}_\"'gﬂ ﬁfaps TANK MMO

Terminatar

Team search 5000+-
Q Thai Women
. 5 Seeking|love'

North America
Leader -
Last activity 2 minutes ago

= Hey, looking for some chill people to play some

Regio
eam

casual team ranked games in s6. | honestly don't
care about skill level — I'm a trashy player.

1-240 16434 ® + v/ +

5
!?' [
Wl

= North America
Leader
Last activity 5 minutes ago
Unranked  imezone - Central Time (US & Canada)
About
Hey guys and gals me and my brothers are just
attempting to find people to play with regularly on
LOL. We are pretty decent at all the roles and
Members

- R

Figure A14: Team Search




ﬁnd Home Find v Teams v Inbox Invites (4 @ exampleTeamfindUsername v

sTAR. WARS'
AT prormITe

CHOOSE YOUR PATH

To be determined
name

s e
Apply
e
Hey, looking for some chill people to play some casual team ranked games in s6. | i )
=

honestly don't care about skill level — I'm a trashy player myself and so | won't get 7 v
annoyed if you aren't the best either(just don't feed on purpose or anything :s) Add me /
on league: RooWee then we can decide everyone's roles and come up with a team o )‘ Bl
name( :

Unranked { | m

Bronze

JOIN THE BATTLE
4 minutes ago

5/24 PLAY FREE NOW

Team roster

Level 30

Roles played
hey Fm just some trashy league player from NA

Goals

iwanna find some people to chill with and start a casual ranked
team(

Figure A15: Detailed Search Result

Lol Dream Team © Teamfind: Find

& C | https w.teamfind.com,
ﬁnd Home Find v Teams v Inbox Invites (4 @ exampleTeamfindUsername (1) ~

+ Add a character/summoner!

- - Account:
Your applications & profie

= Appiications (4
@ Settings

® Logout

Team Type Applied Actions

Pending apps to teams

Pending player applications

[Unranked 5s] Example Team
Player Roles Applied Actions

less than 20 seconds ago - Message player

Figure A16: Application Notification
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A public description of this team

Unranked

3 minutes

1/24

+

Support

Try It Free

Level 30

2015

Team
applicants (1) Goals Roles played
My description of mysel. I'm looking to j

Most played champions
A L L L k%
FEBR & %5 5

Playstyles

Farm

Applied 1 minute
ago

Figure A17: Application Details



