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WHO PAYS FOR THIS PAMPHLET?

This merit badge pamphlet is one in a series of more than 100 coveri
all kinds of hobby and career subjects. It is made available for you
to buy as a service of the national and local councils; Bov Scouts
America. The costs of the development, writing, and editing of the
merit- badge pamphlets are paid for by the Boy Scouts of Americain.
order to bring you the best book at a reasonable price.
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Note to the Counselor

The project portion of the Game Design merit badge gives Scouts flexibility. to work
with ‘a medium of their choosing. The level of effort required to make a game in
different mediums can vary significantly. However, the requirements define what
each Scout must include in his design notebook so that there is a baseline for all
Scouts to meet.

The notebook 'must demonstrate a thoughtful initial concept, multiple design
iterations based on initial testing, and feedback from blind testing. Encourage
Scouts to use their notebook to record brainstorming sessions, test parameters;
and any game-related ideas throughout the process. Also encourage them to record
thoughts behind key design decisions to help them trace and retrace their steps as
their designs evolve.

Before a Scout begins the prototyping phase, he must have counselor approval for
fiis design concept. The counselor must make sure that he has put enough effort into
the concept phase to have 4 good foundation for the prototype phase. Watch ‘out for
overly ambitious projects that could lead to unnecessary frustration. It is important
to understand that the Scout is making a prototype. The challenge of the project is:to
develop-and experiment with gameplay, not to develop extensive programming skills,
create beautiful artwork, or spend a lot of time fabricating components.

When prototyping, Scouts should devote most of their energy to assessing
and improving the play experience. With each iteration; Scouts should identify
game elements that they want to change and how the changes will alter the play
experience. After making changes, they then test the game and evaluate whether
or not the changes had the desired outcome. It is acceptable for the final prototype
to be very different from the initial concept; provided that the notebook shows
the progression.

Because the project is so flexible, it is likely that you will have Scouts working
in mediums with which you are unfamiliar. The game design community has a vast
array of publicly available resources, and the merit badge information online at
www.scouting.org maintains updated links to relevant material. If you have a'specific
concern about programming an electronic game prototype, there are a number of free
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of inexpensive game design software packages available online.
Some are very easy to use with little or no computer knowledge,
and most have robust information resources fo support them. See
the resources section at the end of this pamphiet.

The merit badge includes many opportunities for teamwork
and group play. Group participation is mandatory to complete
requirement 7, but all of the other nonproject requirements also
work well in collaboration. Note, though; that each Scout must
deliver his own game prototype to complete the project. This
ensures that every Scout has the chance to develop and use the
critical thinking skills that are part of testing and design iteration.
If they want to collaborate on their projects after completing the
requirements for the badge they are encouraged to do so, but that
is bevond the scope of this badge.

The Game Design merit badge relies heavily on specific
terminclogy. Because game designis broad and game analysis

is relatively voung, there are few esiablished definitions in the
industry. Please refer to the glossary at the end of this pamphiet
for definitions applicable to the pamphlet and requirements. For
additional questions, refer to the merit badge website and the
respurces Histed at the end of the pamphlet.
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GAREE DESIGE

Requirements

1. Do the following:

2.

Lt

4.

4. Analyze four games you have played, each from a
different medium. Identify the medium, plaver format,
objectives, rules, resources, and theme (if relevant).
Discuss with your counselor the play experience, what
you enjoy in each game, and what you dislike. Make a
chart to compare and contrast the games.

b Describe four types of play value and provide an example
of a game built around each concept. Discuss with vour
counselor other reasons people play games.

Discuss with your counselor five of the following 17 game

design terms. For each term that you pick, describe how it

relates to a specific game.

Thematic game elements: siory, sefiing, charociers

Gameplay elements: play seguence, level design, interface design

Game analysis: difficulty; balance, depth, pace, replay value,

age appropriateness

Related terms: single-player vs. multiplayer, cooperative v
competitive, turn-based vs. real-time, strategy ve. réflex vs
charice, abstract vs. thematic

. Define the term fnfellectun] property. Describe the types of

mtellectual property associated with the game design industry.
Describe how intellectual property is protected and why
protection is necessary. Define and give an example of

a licensed property.

Do the following:

a. . Pick a game where the players ¢an change the rules
or objectives {examples: basketball, hearts, chess,
kickball}. Briefly summarize the standard rules and
objectives and play through the game normally.

b. - Propose changes to several rules or objectives, Predict
how each change will affect gameplay.

€.~ Play the game with one rule or obiective change,
cbserving how the plavers” actions and emotional
experiences are affected by the rule change. Repeat
this process with two other changes:



d. ~ Explain to your counselor how the changes affected
the actions and experience of the players. Discuss the
accuracy of your predictions.

5. Design a new game. Any game medium or combination
of mediums is acceptable. Record vour work in a game
design notebook.

a. - Write a vision statement for your game. Identify the
medium, plaver format, obiectives, and theme of
the game. If suitable, describe the setting, story,
and characters.

Describe the play value,

Make 2 preliminary list of the rules of the game.
Define the resources.

d; Draw the game elements.

6. Do the following:

a; - Prototype your game from requirement 5. If applicable,
demonstrate fo vour counselor that you have addressed
player safety through the rules and equipment.

b. - Test your protoivpe with as many other people as you
need to meet the plaver format Compare the play
experience 1o your descriptions from requirement 5h.
Correct unciear rules; holes in the rules; dead ends,
and obvious rale exploits: Change atleast one ruls,
mechanic; of obiective from vour first version of the
game, and describe why vou are making the change.
Play the game again. Record whether or not your
change had the expected effect

.. Repeat 6b atleast two more times.
7. Blind test your game. Do the following:

a. ~Write an instruction sheet that includes all of the
information needed to play the game: Clearly describe
how to set up the game, plav the game, and end the
game. List the game pbijectives.

GAME DESIGN 5



Share your prototype from requirement 6 with'a group
of plavers that has not plaved # or witnessed a previcus
playtest. Provide them with your instriiction sheet(s}
and any physical components. Watch them play the
game, but do not provide them with instruction. Record
their feedback in your game design notebook.

Share your game design notebook with your counselor.
Discuss the player reactions to vour project and what
you learned about the game design process. Based on
vour testing, determine what you like most about your
game and suggest one or more changes.

8. Do ONE of the following:

a.

With your parent’s permission and vour counselor’s
approval, visit with a professional in the game
development industry and ask him or her about his
or her job and how it fifs into the overall development
process. Alternately, meet with a3 professional In game
development education and discuss the skills heor
she emphasizes in the classroom.

List three career opporiunities in game development.
Pick one and find out about the education, training,
and experience required for the profession. Discuss
this with your counselor Explain why this profession
might interest youn
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WHAT IS GAME DESIGNT

What [s Game Design?

For thousands of vears, in every culture, across every part of the
globe, people have played games. Games challenge us to overcome
long odds, tell compelling stories, and allow us to work with or
against one another. They give structure to play. Games motivate
us to find creative solutions, practice new skills, and spend time
with others.

Games also come'in almost every shape, size, format, and
flavor imaginable] Games can be {ast-paced, slow, or anyihing
in hetween. Some are competitive. Some are cooperative. They
may be for individuals, small groups, or thousands of plavers at
4 time. They might take seconds to complete or last for vears.
However you slice i1, everyone has played games, and games
help make us who we are.

GAME DESIGH g



WHAT 1S GAME DESIGN?

Garme design is the process of creating the content and rules
of games. Along the way, game designers take on many
different roles.

¢ Builders make worlds to explore.

s Engineers make systems and mechanics that link together
into a complete picture.

s Scientists test new
ways to improve the
play experience.

* Teachers teach players
what to do and how the
rules of the game work.

» Dreamers create
new, unigue,
amazing experiences.
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WHAT 15 GAME DESIGN?

History of Games Timeline

Year Game Medium Comments
5200 B.C. jBocce Physical/ Egyptian hieroglyphs depict a rock-throwing game
Sport that became the origin of bocce and bowling.

3500 B.C | Senet Board An Egyptian tomb housed the pieces of the first
known board game.

3000 B.C. | Dice Dice These randomizing tools first appeared in
India and have been found alongside early
backgammon sets. Sheep knuckle bones were
used by other cultures for dice-like games.

2000 B.C.[Polo Sport Thie Persians developed this horse-riding game to
train their cavalry.

1400 B.C. - 1Ulama Sport Throughout Latin America, temple ruins can
be found for a Mayan game played with'a
rubber ball.

600 Chatrang Board This Indian board game was the origin of checkers
and chess.

1100 Hardball/ Sport French monks developed an indoogr handball

Racquetball game that later evolved 1o include g racket.

1250 Dominoes Tile This tile game, related to dice gamies; originated
in China.

1457 Golf Sport The Scottish parliament banned golf to
keep troops from getting distracted during
archery practice.

1529 Trump Card This English trick-taking game later evolved into
bridge, euchre, and hearts:

1630 Lacrosse Sport When Europeans reached North America,
they witnessed natives playing this team
stickball game.

1791 Baseball Sport The first known American reference to our future
national pastime was a law prohibiting it near the
town meeting house in Pittsfield, Massachusetis

1800s Conquian Card The ancestor of rummy, this game of card

{Rummy) sequences was played in Latin America.

1848 Charades Party The novel Vanity Fair described this party game of
acting and gusssing.

1891 Basketball Sport This sport was developed by Dr. Jarnes Naismith
to provide indoor physical activity for his
gym class.

1913 Little Wars Miniatures The first set of rules for civilians to play with toy
soldiers was written by H.G. Wells.

1934 Board The modern form of Vo , first published

1934, was based onThe Landlord’s Game of
the sarly 1900s. It struck a chord in impoverished
Depression-era America.

12
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WHAT 15 GAME DESIGN?

Year Game Medium Comments

1938 Scrabble” Tile The word tile game was first created in 1938, but
it was notsuccessfully sold toa manufacturer
until 1952,

1956 Yatizee” Dice This dice-throwing game from Milton Bradley was
a commercial iteration of the earlier gamesYacht
and Generala: :

1966 Twigtar” Party The colorful classic party game was patented in
the 'mid-60s.

1972 Pong Electronic The fitst electronic game to reach main-stream
popularity, the table tennis simuiation was
originally meanttobe a training pm}ect for

: a new engineer at Atari. : .
Dungsons and Text—baé;éd The first text-based role-] ing game created
= Dragons BPG a new form of interact ryteliing. . !

1981'{ ’ Pao-Man’ Electronic Providing the first icon eo game character,

Pat-Man was the highes! ing arcade game
: in history, .

1984 - Tetris” Electronic | This colorful puzzle ga first released on
the personal compute since spread to
game consoles, caleul, iiphfmes; and many

a other devices,
1985 |Superierio Elsctronic | This side-scrolling pla me helped launch
oo Bros” ~ Ithe home game conso ot and Nmieaéa
1987 - |Warhamimer™ o000 Players assemble and tariszic fégarmes
Miniatures and face them against or in thi :
Sl war game,
1983 MagitiThe. Card s gameplay became the
Gathering” collectible card games, r
: continues to be released 20 years later.
1895 The bettlers of . |Board One of the first Eurogames to sell well outside
Catan” ‘ of Europe, Catan became a gateway for bringing
players to modern tabletop games.
1998 TheLegend of | Electronic The combination of storytelling, m
Zalda™  Ovaring direction, and technical power mat
ofTime i the best-regarded electronic gan
1999 CounterSirike” imectronic | A user-created modification to the sho
o . Half-Lie"” it became a mainstay o pmfassfcn
; electronic gaming. :
2004 Waorld z}f Electronic The largest massively multtpiayer game in the
Warcraft” world; atits peak it had illion subscriptions.
Angry Blrde™ Eectmwic With more than a billion downloads by June

2009

2012, this puzzle game hi
peopleinteract with phon
electronic devices.

nd other mcbl
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Game Mediums

To think like a game designer, it is useful to analyze games that you
play or know about. Thinking about how games work, grouping
them based on similarities and differences, and learning a common
set of words to describe games will give you tools for making your
own games. One obvious way to categorize a game is by medium,
or the form of the game. Newspapers, magazines, and books are
different printed media. In the same way, games can be described
by the shape they take and the way players interact.

Physical Games and Sports

The oldest recorded game in history was a ball game played in
ancient Egypt. Ball games and sports are physical, typically
competitive games; as are other games like capture the flag.
These games involve athletic activities and are played with
special equipment like balls, nets, or sticks. Generally, the
gameplay revolves around one or more specific physical actions,

GAME DESIGN

GAME MEDIUMS
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OAMEMEDIUMS

and the objectives reward players who most skillfully perform
those actions. Basketball, for example, is built around dribbling,
passing, and shooting the ball. The shape and details of the field
of play are an important part of the game design. Rules and
objectives are frequently related to specific portions of the field.

Board Games

Also dating back to ancient Egypt,; board games usually involve
placing and mioving pieces-on d game board. They'comeina
variety of gameplay types including:
s Abstract games-in which the board is divided into regular
spaces-and the players typically compete to claim pieces or
spaces. Examples include checkers, chess, and go.
e Territorial strategy games like Risk " where the board is
amap with distributed resources and attributes.
s Race-to-the-end games where players race along a'linear
track. Candy band - is one such game:
* Building games whexe player: compete to reach construction
objectives. In” { ' players try to earn the most
points by building train connections between cities.

16 GAME DESIGN



GAME MEDIL

Tile Games |

Tile games are played with a limited set of tiles (usually rectan-
sular} that may contain pips-{dots}, letters, or special symbols.
Play consists of plavers placing one or more tiles from their
hand adiacent to those already placed and then replenishing
their hand with new tiles (i available). Scoring is usually
performed when tiles are played. Dominoes, L
and mahiong are all examples of tile games.

Dice Games

Diice are often used 1o intfoduce chance into other types of gsgges
andcanalsobe i?}s §§§§§§* %&{*&s, S&i‘ﬁ% games, such as &

letters or special symbols. E}ice games can usuaﬁy be p;aye{i by
any number of players, with the dice being passed from player
to plaver. A “turn” calls for the player to roll the dice once or
multiple times, depending on the game and prior 10lls. Games
are typically scored, with the various combinations of dice
having a specific scoring.

).
=




Card Games

5 Card games are played with sets or “decks” of
: cards. Generally, the order of the deck is
unknown. Cards are mixed or shuffled by the
plavers at the beginning of the game. This
randomization creates suspense, uncertainty,
- and surprising situations 1o which players must
react. Information is communicated to the plavers
by symbols or writing on the cards, whichcanbeon
" gne or both sides of the card.
Many card games use a standard plaving card deck of

hearts, diamonds, spades, and clubs. Hearts, rummy, and solitale
are well-known examples. Collectible or tradable card games

are another common forn of card game,
is the sarliest example. In these games, plavers i}ﬂ}iﬁ %%;a%; own
deck with only a small portion of the complete deck. Each
player’s deck is typically used to achieve the game outcome
through a particular strategy, based on how the decks
compare with one anothier.

Party Games

Most board and card games are for nio mote than six plavers.
Party games are generally for four fo 12 or more plaversand
often arranged in teams. Because they are meant for largey
social situations, the gameplay emphasizes interaction between
plavers and typically involves some form of creativity. Drawing,
acting, singing, and giving word clues are all common activities
in party games. Trivia games also typically fall into this medium.

«“‘"‘NX




GAMEMEDIUMS

These games may include boards, cards, and dice, but they
are distinguished by the player format and play experience:
The party game designer places special emphasis on making
gameplay that is fun for plavers and observers, easy 1o join,
and encourages partx:zpatmn from everyone at the event. Party
Pt 4 i, Cranum

Games With Miniatures

Miniatire games are played with
small, detailed models of pieces
and terrain. Originally, they were
used to teach and experiment
with military tactics and strategy.
Miniature gaming-as a hobby
emerged in the early 20th century,
inlarge part because the H.G.
Wells book Little Wars, which

set forth rules for playing with

toy soldiers.

Today, miniature game settings
include historical reenactments, fantasy,
and science fiction. The gameplay may focus on
just a-few or many pieces. Most miniature games are
turn-based. This style of gameplay has contributed to the
design of many board and electronic strategy games. Miniatures
are also commonly used in tabletop role-playing games to act
out the-action:

There are several important questions to consider when
designing a miniature game:

» Is this a recreation of a historical battle of a more
free-form adventure?

e What scale of minis will be used?
* Does a figure represent a single soldier or a full unit?
* How big does the model terrain need to be to match?

o How will players track unit statistics and measure movement?

GAME DESIGN 19



AR MEDTUMS

Text-Based Role-Playing Games (RPGs)

This game medium can be most easily described as interactive
storytelling. A ruleset or system is used to define the gameplay,
but the game’s objectives' may change during play. The end point
of an RPG campaign—a complete story arc—is often flexible;
Players take on the roles of distinct characters within a

fictional setting and then take actions based on the capabilities
of those characters: Typically, these capabilities increase over
time, as the characters practice skills; acquire knowledge, or
obtain equipment. This allows players to take on progressively

e 1107€ Challenging game scenarios. The most well-known RPG
150 S an L 8

Gamers call

role-playing

games RPGs.

Computergenerated dungeon

20 GAME DESIGN



GAME MEDIUMS

In most RPGs, one player serves as the gamemaster (GM).
This player is the moderator and primary storyteller of the game.
The GM determines the setting and rule system of the game, takes
on the role of the environment and any non-player character
(NPC), helps the players create their characters, and provides the
initial game objectives. A GM is like the host of a party: He or she
cooks the food, sets the table, and provides different choices for
entertainment. The GM is not in charge but is in the game to give
the players a compelling experience.

Once the campaign is under way, the players choose the
actions they want to take, game mechanics determine whether
their actions succeed or fail, and the GM determines the effect
of those successes and failures. He then moves the story forward.
A good GM keeps all the players engaged, uses a strong imagina-
tion to begin the story and react to the players, and maintains
a moderate level of game balance. In electronic role-playing
games, the GM role is usually played by the game software.

GAME DESIGN 21



GAME MEDIUMS

Remember that

whenever you

participate in

online game play

with multiple

players, you

should first have

your parent’s

permission to

do so.

22
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Electronic Games

Electronic games are the largest-growing medium of games
today. Almost every other game type could be implemented in
an electronic form. Electronic games present information to
players through video screens and audio signals. Players interact
with the games through electronic sensors. Buttons, control
sticks, and computer mice are common input devices. Newer
technologies include touch screens, sensors, and cameras

that respond to physical motion and detect a player’s position
and movements.

Electronic games are limited by the game hardware and fall
into several categories: personal computer (PC) games, console
games, and games for mobile devices. For example, PC games
like i raft typically use the mouse and keyboard
for input. Console games like the s, series use
hand-held controllers.

As a game designer, think about the benefits and constraints
of the mediums you want to work in. How do the players get
information? What kind of actions can they take? What are they
unable to do? How does the medium restrict you?

Vo
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Core Game Elements

Every game is built around four core game elements: player
format, objectives, rules, and resources. A fifth element,
theme, is also central to many games.

Much of the material in this section is base
onlan Sc&feiber’ﬁ Game Design Concepts
Levsi 3: Formal Efements of Games, faund at
hitp: ffgamedesigncanseats,wcrdpress samfZﬁOSi

Player Format

Player format defines the number, arrangement, and alignment of
players in a game. How many players does the game support?
Must it be an exact number {four players only) or can the number
vary {two to five players)? Can players enter or leave during play?
How does this affect play? Are player on teams? Can teams be
uneven? Do all the players on a team have the same objectives?

These examples of player structures is by no means a complete list.

Single-player {one player vs. the game system). Examples
include any of the solitaire card games-and the electronic
game Minesweey

Head-to-head (sne player vs. one player). Chess and goare
classic board game examples.

GAME DESIGN

CORE GAME ELEMENTS
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COREGAME ELEMENTS

Cooperative or player vs. environment (PvE) (multiple
players vs. the game system} This is common in online
games like W0 - 'Some purely cooperative board
games exist too, such as Pandemic.

One-agamsbmany (one player vs. multiple players). In the

1 game § 1 for the Wii U™
game system; one pIaver takes the role of a ghost trying to scare
the other players while they work together to trap the ghost with
their flashlights.

Free-for-all {one player vs. one player vs. one player vs. ...}
Perhaps the most common player structure for multiplaver
games this can be found everywhere, from board games like

i to the basic mode in most competitive first-person
sizooter electronic games:

Team competition {multiple players vs. multiple players
[vs. multiple players ...]; includes pair vs. pair). This is also
a‘comion structure, finding its-way into most team sports,
card games like bridge and spades, and outdoor games like
capture the flag.

Predator-Prey. Players form a (real or virtual) circle. Everyone’s
goal is to attack the player on their left and defend themselves
from the player on their right. The live-action game Assassin
uses this structure.

HE}\% HER LESLIE

DAVE

Predator-prey player format
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Objectives (Goals)

What are players trying to do? Game objectives determine who
won or whether a player has beaten the game or a portion of the
game. They can also vary in scale. Complete the level or mission
is an objective, but the bigger objective might be complete a series
of levels or complete this storyline. Here are some common

game objectives.

Score: Get more points than your opponent as in soccer or get a
lower score such as in golf. Alternately, be the first player to reach
a particular number of points or, in a single-player game, get more
points than you have before. In other cases, the game ends after a
certain amount of time, and the best score wins. There might be
more than one source of points, or individual actions might have
different point values. The way that points are assigned can give
game designers flexibility to adjust the play experience.

Capture/destroy: Eliminate all of your opponent’s pieces from
the game. Chess and Stratego  are well-known examples where
you must eliminate opposing forces to win.

Collection: The card game rummy and its variants involve
collecting sets of cards to wm Many electromc jumping and
exploranon games like LittleBigPlanet™, commonly referred to

s “platformers,” require the player to collect a certain number
of objects scattered throughout the levels.

Solve: The board game Clue’ is an example of a game where
the objective is to solve a puzzle.

GAME DESIGN

CORE GAME ELEMENTS
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CORE GAME ELEMENTS

Chase/race/escape: Generally, anything where you are runnmg
toward or away from something. The board game Candy Land is
a race to the finish. The playground game tag is another example.

Spatial alignment: A number of games involve the positioning
of elements as an ob]ectwe including the nondlgltal games
tic-tac-toe and Pente and the electronic game ‘It

Build: The opposite of “destroy,” players
use resources to build structures or
assets. Meeting certain building
requirements is a common objective

in Eurogames the board game The

" is an example. RPGs
often include the related objective of
character advancement where player
characters gradually gain power

and capability.

Avoiding a loss: Some games end
when one player performs an act
that is forbidden by the rules.
Examples are the physxcal dexterity

Mg,

F
e

=

L[ 1]
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Advance the story: Sometimes the objective of a game is just to
continue a storyline and see what happens next to the characters.
This is especially common in role-playing games of all types.

Explore: Game worlds like the Legend of Zelda series encourage
players to travel around the world and discover new characters
: and places.

Rules, Mechanics, and Systems

There are three categories of rules, all important o a successful
play experience.

¢ Setup involves things vou do once at the beginning of the game.

® Progression of play entails what happens during the game.

» Resolution indicates the conditions that cause the game to end
and how an outcome is determined based on the game state.

GAME DESIGN

CORE GAME ELEMENTS
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CORE GAME ELEMENTS
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GAME DESIGN

Mechanics are collections of rules that combine to form a discrete
chunk of gameplay. In a similar way, systems are collections of
mechanics that make up the biggest chunks of the game. For
example, basketball has a system for determining which team has
possession of the ball. Mechanics for turning over the ball to the
other team are a subset of that system. Lastly, a rule says that a
team loses possession of the ball if a member of that team is the
last to touch the ball before it goes out of bounds.

These categories help designers to understand how their
games work and can be powerful all the way from concepts
through final iterations. If tests suggest a problem, the designer
must determine whether the problem involves an individual
rule, a mechanic, or an entire system.

Many games also have unwritten rules implied by player
expectations. For example, many turn-based games do not have
a time limit on the turns. Players may be expected to take turns in
a “reasonable” amount of time and not stall the game indefinitely.
When in doubt, designers should clearly define such rules in
order to encourage smooth play.




e CORE GAME ELEMENTS

Resources

Resources are all the things directly under a player’s control that
can be used as the game advances. This includes explicit
resources (pieces m chess, health, maxaa, and currency in

;}E&;’er control:

+ Territory in
* Number of questions remaining ip twenty guestions

s Objects that can be picked up in electronic games {weapons,
DOWer-ups}
+ Time {either game time or real ime or both}

s Turss or opporiunities to take action

+ Known information {the suspects that you have eliminated

What kinds of resources do plavers control? How are these
resources manipulated during play? How are the resources
limited? The game designer must clearly answer these
guestions through the game rules.

GAME DESIGN 31



32

GAME DESIGN

Resources are also limited or constrained in some way, and
these limitations create the tension that makes strategizing and
game decisions interesting. Does the player have enough health
to survive the attack? Can the player miss the jump and still have
enough time to reach the end? Can the plaver afford to spend
$20C on a property this turn knowing that he will be moving
through a dangerous part of the board? Should the player use
his turn to improve defenses or attack the opponent!

Games also have resources that are available but not vet
under the control of a plaver. Gameplay can develop around
both spending resources and acguiring resources. Systems
or mechanics also need to be in place o frack resouress not
vet under plaver control. For example, in | , plavers
know which resources {properties] are unowned. In most card
games, the plavers know what cards are in a deck, but they do
not know the order, and they often do not know what cards
have been drawn by other players. In other cases, the available
resources are completely unknown,




CORE GAME ELEMENTS

Theme

Thematic elements—stories, settings, characters, etc.—give games
topics. They answer the question “What is the game about?” which
is different from the question “What is the gameplay about?” Not
every game has a theme, and not every game needs a theme. Most
playing card games and sports do not have themes. However, a
well-chosen theme can have a big impact on the play experience.

Thematic elements have three primary purposes:

1. Help players become more engaged. Players personalize
the game experience if they identify with their character
{I amn Pedro the wizard). Similarly, an interesting setting
can add emotional weight. A game set in a haunted mansion
will cause a response different from one set in the Wild West,
even with the same mechanics.

2. Make a game easier to learn. The piece movement rules
in chess have a limited relation to the theme and must be
memorized by players. By contrast, players in a racing game
expect mechanics for accelerating, braking, and steering
because that is how real vehicles work.

3. Tell a compelling story. Games can be used to share interesting
stories, just like other media.
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Themes also create player expectations. If your game is set
during the American Civil War, airplanes would be out of place.
Similarly, players would expect a board game version of basket-
ball to include a three-point shot, just like in the sport. Such
expectations can also create unwritten rules for how a player

~ or a designer thinks a game “should be” played. Designers
must be sure to write down or program all the rules that they
want players to follow so that there is no confusion
on how the game is plaved.

Instead of creating new thematic elements
themselves, a game designer may license an
existing setting and characters. Examples include
themed editions of standard board games, like
i, as well as games
based on successful movies or
books, like Star Wars®. Follow
appropriate intellectual property
requirements when working
with licensed material. It is also
important to be consistent with
the story, setting, and characters
of the source material.

Even for a simple game like Bubble Talk™, having
rules that are clear and easy to understand helps
make the game more enjoyable.

The Boy Scouts of America has it
own special edition of ¥/ :
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WHY WE PLAY GAMES

Why We Play Games

Game elements are building blocks that designers use to make
games, but they do not tell the full story. It is equally important
for the designer to consider the player’s perspective. Why would
someone want to play your game? If they are playing “for fun,”
what does that mean? Every player will have an opinion about
what kinds of activities are enjoyable or engaging, and these
opinions will reflect the player’s personality.

Play value refers to reasons that a player chooses to play a
particular game.

Game experiences can be rated on five areas of play value:
novelty, challenge, stimulation, harmony, and threat.

Novelty

Novelty describes how much a game provides the player with
imaginative, new, or unexpected experiences. Novelty can be

introduced through theme (fantasy, art, and storytelling) and

mechanics (chance and sandbox modes).
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EEEE— Have you ever dreamed of being a superhero who can fight
crime with a range of powers? What about a medieval king

Games with defending your kingdom from invaders? Perhaps you want to

a high novelty search the stars on a spaceship. Games can allow players to take
on roles that would otherwise not be possible.

factor often have The symbols on a playing card deck are well-known, and

a high replay other card games often have unique, engaging artwork. Electronic

games engage the eyes and ears with large amounts of art, visual
effects, music, and sound effects. All of these sensory elements
they are fun can add depth to a game and make it more engaging to play.
Role-playing games can tell engaging stories. Sometimes the
most fun part of a game comes from creating a unique storyline
than once. and play sequence, meeting characters, and interacting with them
as they overcome tough challenges or go on amazing adventures.
Players who like novelty may gravitate toward games with
randomized content or chance-based mechanics as part of the
game design. These add unpredictability and uncertainty that
can keep a game fresh. Open-ended games, such as M
incorporate novelty through their “sandbox” play.

value, meaning

to play more
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WHY WE PLAY GAMES

Challenge

Some plavers enjoy games that provide challenging tasks to be
practiced and mastered. Unlike other forms of entertainment,
games have a unigue ability 1o provide meaninghul “work”
where we can make clear progress and are happy to try again if
we fail. Difficulty, advancement, and completion are all ways
players experience challenge.

Challenge can be introduced through mechanics {player
advancement}, resources {finding and collecting needed materials],
and objectives {discovery of the unknown}. A game basedon
difficulty is like an obstacle course. The fun comes from success-
fully overcoming the hurdles made by the game designer To do
s0, the plaver must learn or improve particular skills. The game
designer must decide whether particular content is difficult enough
to be interesting but easy enough 1o maich with what the player
has learned from the game,

The quickest way to lose vour audience is by creating
ohstacles that are far too hard, resulting in a reward inadequate
for the plaver’s effort, or far too easy. Games can test a plaver's
physical skills, reaction speed, problem-solving ability, and
more. Manv games, especially those implemented electronically,
have a varving degree of difficulty in order to better match the
game o the player’s personality and skill.

GAME DESIGN 358
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; " is an example of 2 zame with 3 signifi-
cant advancement component. As the player's character performs
tasks, the plaver gradually gains access to new or more powerful
abilities and stronger armor and weapons. Plavers can then

defeat progressively more powerful monsters. While this is
similar to difficulty-based gameplay, the plaver is not necessarily
improving. Instead, the player's character becomss more powerful
as the plaver spends time with the game. Found In most role-
playing games, player advancement s increasingly common in
other types of games.

Anocidsloganof ¥ '—isa
sood description of completion in gameplay. §§ §§ ese games, the
player may be trying to collect all the coins, buy all the property,
conquer the entire map, or accomplish all {;i the possible tasks.
The gameplay provides a journey to that final collection, and
each step should be satisfving on its own. It is important for the

game 1o communicate 1o players when thev have made progress
and how far they need to go to reach the end.
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Whether playing with friends, family, or even rivals,
multiplayer games help build and strengthen social ties.

Games pull people together for common interests. In some
cases, the game dﬂves a social event, but for some games like

: Apples , the game is a backdrop to start conversation.
Pamf games 1ean hea\niv toward friendly competition. Going
one step further, cooperative games make players work together
to complete objectives. Massively multiplayer online games
often include lots of cooperative gameplay.

In many games, the objective is to outperform an opponent.
Competition motivates people to practice skills and think of
different ways to succeed. A good competitive game will allow
players to display their skills and ingenuity against players of
a similar skill level. In more casual competitive games, an
element of chance helps ensure that the same player does
not win every time. Examples of these types of games include
sports and real-time strategy games.

Note that in maﬂy mcimdua sperts and ga
the competition is often with the players
themselves, where they are ssek;ng 10 |
time, score, rankmg, etcg, ratﬁer than fe
on the;r epponeﬁts, -
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WHY WE PLAY GAMES

Funis notthe only

reason to play.

Other motivations

to play are to get

exercise, master

a skill, and teach

someone else

how to play.
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Games that incorporate a high degree of reflex into their game
mechanics appeal to the player’s desire for threat.

Threat

Tension, danger, provocation, and humiliation all are ways

that players experience threat. Player format (team structure),
mechanics (real-time play), objectives (chase, escape, and race},
and resources (better weapons, armor, cars, etc.) are the primary
game elements used to incorporate threat.

These games are fun because of their heart-pounding action
and the enjoyment people get out of crushing their opponents.
Paintball, (multiplayer) first-person shooters, and racing games
are all examples of games that appeal to a player’s threat instinct.




WHY WE PLAY GAMES

GAME DESIGN 45



ste




Game Terminology

In addition to the core game elements, many other terms are
useful for analvzing games. Game designers need a strong
knowledge of game vocabulary.

Thematic Elements

Games have two types of stories: narrative stories and player-
created stories. The narrative story or plot is created by the game
designer. A well-written story can overshadow bad gameplay,
but a poor story can ruin an otherwise well-designed game
experience. In some games, player decisions change the overall
narrative. This requires the designer o use specific techniques
to script how the storyline can split, continue, end, or come
back together over the course of a game.

All games have player-created stories that tell what the
players did during the game. Here is an example from a baseball
game: “Their batter smacked a line drive toward right field,
but johnny made a leaping catch, whirled, and zipped the ball
to first base for a double play!” Designers can empower player
stories by giving players interesting decisions to make and
opportunities to collaborate and demonsirate their skills.

The setting of a game—the fictional environment in which
it occurs—can have a big impact on the play experience. A game
about exploring a haunted mansion at night has a different
emotional hook than a game about exploring a fantasy kingdom,
even if the rules and mechanics are very similar.

Game characters can have a similar impact. If the player
character has a loosely defined personality (such as Chell from
Portal™ and Master Chief from Halo”, the player can project his
or her personality onto that character. If the player character has
a well-defined personality, then the character comes across as
more realistic. The player then relates to that character’s story.
This element is even more pronounced in RPGs, where the
players create the characters they will play.

GAME DESIGN

GAME TERMINOLOGY
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Gameplay Terms

Whose turn is it? Do we take turns? Can we play at the same
time? The play sequence of a game answers these questions.

Changing the play sequence can have a big impact on the play

experience. In M

allow players to take actions when it is someone else’s turn. As
a result, participants remain actively engaged even when wait-

> there are some cards that

ing for their turn. By contrast, the card game bridge requires one
player to set his or her cards down during each hand.

Level design {or e

nvironment design) is the process of

creating game spaces. It is separate from designing rules and

mechanics. As an example, think about the three-point line in
basketball. If it is too close, players want to take every shot from
behind the line. If it is too far, no one attempts three-point shots.
The design of the play space determines how and where the

action occurs. The play space should also help players identify

objectives and judge their progress toward the objectives.

THREE-FOINT LINE

|| BACKBOARD

T

50 FE

3
)
£T
[l
4
<s)
z

5
g
il
W

& FEET
, RADILS
i 2 FEET \
. N s RADUSN M
g
Lo
P
w
N ~
H
H
SIDELINE

FREE THROW LINE
BAGKET (HOOP)

MIDCOUET LINE

ER CIRCLE FREE THROW LANE

BASELINE

TFOR

HIGH SCHOOL

How do the size and shape of a basketball court affect the gameplay? What would
happen if the three-point line was closer or the court was narrower?
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interface design is the process of developing effective
methods for communicating information between players and
games. The interface describes how players get information from
a game and how they physically interact with'it. Consider the
design of a deck of playing cards. One side of each card usually
has some sort of design that is the same throughout the deck
so that the cards can be randomly mixed and their values
hidden. The other side sports symbols, colors; and numbers
to-communicate information to players. In electronic games,
the user interface includes the screen and button layouts.
Rule sheets, glossaries, FAQs, tutorials, and help sections
are also parts of the interface.

YALUE WHEN

CARD ART

CosT IO BUY

Card interface: A card game designer should carefully consider what information
should be on each card and how the player will read or interpret it.

GAME DESIGN
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A tutorialis a
partofagame
thatintroduces
new rules or
mechanics and
gives the player
achanceto
practice them
before using them
in combination
with-all of

the other

game systems.
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Terms for Game Analysis

The following terms—difficulty, balance, depth, complexity,
pace, replay value, and age appropriateness—describe

the nature of the play experience. They are useful tools for
comparing different games:

Difficulty describes how easy or hard it is for-a player to
complete a game objective. As'a designer, you can-adjust game
difficulty in ‘many ways. For example, you could make a puzzle
harder by increasing the number of steps to.complete it; increas-
ing restrictions-on the player, or reducing the amount of time the
player has to complete it. Electronic gaines often have settings,
such as novice, standard, and expert, that adjust difficulty by
changing the strength of the player and enemies. Board games
or card games may include a second, simpler set of rules for
new players.

Balance is:a description of the relative strength of different
resources, mechanics, objectives, or starting states. At the high-
est level, a balanced game does not give an unequal advantage
or disadvantage to any player. Consider the classic rock-paper-
scissors:game. One player might win more often because of skill
or luck but not because the game favored him or her. Similarly,
balance applies to decisions within a game. If a player can
choose between two different paths but one of the two is always
better, then the choice is not balanced.

SCISS0RS

Rock-paper-scissors: rock beats scissors; scissors beats paper;
paper beats rock
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2 benefit. The greater the complexity, the harder itis {o leam how
to play the game. When creating rules; think about the puipose
behind each one and what it will do for the play experence. Each
rule or mechanic should have a purpose.

Pace describes the speed of a game. Specifically, it is how
quickly the player receives tiformation and makes decisions.
ars zhonyt controlling teritory and resources, winning batties,
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GAME TERMINOLOGY

Related Terms

The following pairs of terms represent opposite ends of a spectrum.
In each case, games can be designed to fall at either end or
somewhere in between.

If a game is played with only one (human) player, it is said
to be single player. While this term mainly applies to-electronic
games; card games such as solitaire are also single-player games.
Games with ‘more than one player are multiplayer. Some electronic
games include both single-player and multiplayer modes.

While many multiplayer games are competitive~with
clearly defined winners and losers—others are not. Designers can
sometimes make games less competitive by eliminating gameplay
elements, such as by not keeping score, Similarly; single-player
games can add a competitive element by including comparisons
between players like high score lists for online games.

Cooperative games require players to work together o
complete obiectives. Games on social media websites, for
example; often include cooperative elements to keep more
people engaged. Most team games—Ilike capture the flag—
are both cooperative and competitive.

Most board and card games are turn-based, allowing one
player or team to control the play at any given time and then
switching control to the next player or team. Some turn-based
games also have simultaneous play, which means that more
than one player or team can act at the same time. In a real-time
game, all players actat the'same time throughout the game.

Turn-Based vs. Real Time

Basaﬁai! Capture the Flag

Players alternate turns. Teams switch between 2 rs are always on both
affense and defense. / e and defense.

During a play, players from
both teams participate. ~ continuously.
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Compare bowling to baseball to capture the flag. In bowling;
one player takes-a turn=up to two throws—to try to knock down
pins. The other players wait tintil it is their turn to play. Baseball
has innings split into halves where the teams switch between
offense and defense. However, players from both teams are
participating at the same time. In capture the flag, both teams
are constantly trying to steal and defend flags.

While many games are thema
sorne are abstract, meaning i ey d
nongame information into the game. Ch
examples of abstract games.
P
»o ©
|! b 4
¥
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Strategic (mental) and reflex (physical) gameplay are
different expressions of player skill. In'both cases; the player
has control over the outcome through his decisions and actions.
By contrast, chance-based mechanics have a randomized
outcome. Chance adds uncertainty to a game, which can create
tension and-make it more exciting. Too much randomness can
be frustrating. Players want to make meaningful decisions, but
decisions lose meaning if the outcomes are decided solely by
dice rolls or-card shuffles:

Chance-based mechanics also come ir different flavors and
with different mathematical characteristics. Should players roll one
six-sided die or two six-sided dice? What about 10- or 12-sided dice,
flipping a coin, or drawing cards from a shuffled deck? If the player
is using a six-sided die, what do the different numbers mean?
Determining the right type and amount of chance-based mechanics
for a game is a big part of being a game designer.

GAME DESIGN

GAME TERMINOLOGY
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Making Your Game

How does someone make a game? You know the elements of
games, words that describe games, and the typés of experiences
that plavers enjoy-and look for. How do you make the jump
from having that knowledge to making vour own gamelZ it all
depends on vou and on the game you wani {o make.

Where to Begin
Almostany kind'of idea can launch
your game, and you can start at
many different places.
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Professional game designers use these and many other
ideas as starting points. Think about each one and see what
comes to mind, then write those ideas in your designer’s
notebook so they do not getlost.

Starting Your Designer’s Notebook

Once you have vour “launch idea,” vou should create vour
designer’s notebook. A bound composition book or a spiral
notebook works just fine, as doses a threering binder with fller
paper. Alsc consider using an engineering or drafting pad that has
both horizontal and vertical lines. Your notebook can be large
enough for 2 book bag or small enough to §it in vour pocket. As
long as you can keep your pages together and feel comfortable
writing in it, then vou have found a good fool 1o use as vour
desighet’s notebook: Do not throw anything out—no matter

how off-topic—as it may be important later on in the process:

Introduction

Most good books have an introduction; your notebook is no
exception: Your introduction should describe what you are
aiming for in'vour game in three brief sections:

1. Vision statement. Describe your game in & sentence or two!
Make sure 1o leave room for changes, as your vision will
certainly be fine-tuned over time. Howsever, it mayv also
warnider; so it is helpful 10 keep your vision of the completed
game in a single place.

2. Limitations. The game will have Himitations, depending on the
medium and the equibment needed to play the game. A mohile
application will have different memory space requirements
from a graphics-heavy computer game. The components for
a'board game represent a significant expense, so the quantity
and composition are important.

. Timeline. For vour game, vou may be able to take whatever
time you want {particularly if you don’t care if it ever gets
finished}. However, for most projects the designer will set
some progress goals with specific time milestones so that
the proiect can be compléted in 2 reasonable time. The
timeline can be changed, but frequent delays may be
a symptom of problems.

Lt



MainText

Brainstorming is the process of comirig up with as - many ideas
as possible to solve a problem or accomplish a task. Take somme
time {from five to 30 minutes), and think about what your game
could be. Write down every idea ins your designer’s notebook.

Do not worry about the details behind the ideas. If you get
stuck, review the game elements or types of fun to ask yourself
questions about your game: Where does it take place? What is
the player-trying to-do? What is the player experience like?

GAME DESIGN
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‘singular idea. “VBS

liquid move in games.
\ «vartety of liquids, including water and lave
it ke,steam and this sam
he two liquids collide. We |
- expectations of materials {water + §ava steam) wou
liquids in the game,

GAME

Writing down the ideas is the most important part of brain-
storming. By writing them down; you areé giving your mind
permission to think about other things, like which idea sounds
the most interesting. Do not try to organize them or think about
whether this idea sounds better than that idea. Do-not even
think about that as-you write. If an idea comes to mind, but you
think you already wrote it down, write it down anyway. When
you look back at the list, you might discover that you wrote that
same idea three or four times. That is perfectly OK; in fact, it is
great! It shows that you were really thinking about that topic, so
it might-be espemaﬂy interesting or important to you.

.fa;ect "Vasse 1 was to grow it around a
arted lifeas | . . .an expenment with makmg
In ”Vessei" yau can maka creatures out ofa

Id carry over to the
1g that connection was the core of the puzzle

and was something that we ciexfe loped thmugh p%aymg the game.
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hn K:a;ewski, Founder, Strange Loop Games

Organizing Your ldeas
Now that your notebook contains a bunch of ideas; start reading
through:them. Put a star next to all of the ones that catch your
attention. Take timie to think about them some more. What
makes those ideas so fascinating? What would a game using
some of those ideas look like? Write your answers in your
designer’s notebook.

Sift through everything in your notebook. Pick out the
itemns that seem most interesting. This will help you focus your
thoughts and get you closer to your game design. Keep narrowing
your ideas by asking yourself questions. For example, consider a
game about first aid. Would you focus aj-on first-aid techniques
themselves or b) on-knowing which techniques to-apply when
someone gets injured? By adding details to-your ideas; you begin
to see your game more clearly. Use the game elements to guide
this process.



1 .

looking for the ¢

t plaving games pro
fun or to learn, they are 5
in exchange for whatever the game offers them.
While developing and testing your game, you
will frequently switch back and forth between
designer and player. With vour designer hat on,
you will think of something to add to your game.
With your player hat on, you will give the idea
a try to see what vou think about it
When making changes 16 a game
based on player feedback, remember
that players want to have fun with
games. They will often make suggestions
that would have helped them do that.
Ask yoursel, “Is this better for the
game itself or just for that plaver?”
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LEVEL L

Intellectual Property

To demonsirate what intellectual property is and how laws are
designed to protect it, basic information about each area of
protection is described by using the example of a hypothetical
Scout named Justin, who is developing 2 mobile phone game as
part of his effort to earn the Game Design merit badge. Justin
will be programming the game and may want to commercialize,
or develop for sale, the game Jater

Let’s say Justin creates a game, an instruction manual, and




First; Justin can protect s software and Instruction manual TG
niwder copyright law. Copyright protects compirier code and visual
displays made by the progiany. In genefal, copyright law protects Acopyrights
creative; Hiterary, ‘and artistic works. He can use copyright to .

. . . Sl still enforcesble
prevent others from making copies of his code, its displays, or
his manual: He can also stop others from making new games decades after the
based on his game. All you-—as the creator-—need to do to daim creator has died
copyright is to put the symbol “©” (or the word “copyright”) along ;
O3 the other hand, 1 vou wani o make s game based on a book or
movie vou would need i license (rent) the righis o those images
s charactess in order to legally mske that game.

Second, Justin may have & patentabie Invention—his video
kev inventions in hisiory such 33 the sirplane, the ielephons,

i)

and the laser have received patent profeciion. Patent aw can

Third, if Justin maintains the secrecy of his souice code,
he may have trade secret protection. Thade secrels are flems
of information or ischnology that provide the owner with a
rompstitive advantage In the markeiplace and are kept secrst
5 reasonabls measures. Well known examples of trade secrels
include the formula for Coca-Cola” and the “Original Recipe”

vt
[

provides hiss sn advaniage o

the marketplace, and he uses

methods, Becan proiect ¥
undsr frade secrst law,




2,

Fourth, the name of Justin's game can serve a8 a trademark.
Trademarks and service arks protect words, namies; symbols;
sounids; or colors that distinguish goods and services of a
business from those of others. McDonald's®, NIKE®, and

are exampies of £ Suniary, §

3 %
i £ 3.

Finally, vou may et e il tual property rights
of others. To do so you néed to “license”. their rights. A lioense is
aconiract between you and the rights owner that allows voii to
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Prototyping

Designing games on paper is challenging. Simple games like
Candy Land and the card game War yanslate pretty well from
paper to actual play. However, as players are given more decisions

. s JUUE -
gameplay becomes less and

The game design progess

SANE TESEH




design ségﬁaa ati
meet ihm: ﬁmdameﬂmi goais

1. A prototype is playable. The rules are complete enough to iy
out but do net need 1o be fully formed. |t is perfectly accepiable
to test individual systems and include only enough of the rest of

the game to make those systems function.

2. %Wgw%a@giﬁ Proto

: . You are encouraged to make your

s _prototype as quickly as possible,

. Do not worry about making your
prototype prmy or including ail of
the s%s%az in the first pass. The faster

¥§§ can §§§ 1o testing your game,

the sooner you will be able to decide

what works and what does not. :
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Prototyping With Paper

Regardless of the medium of the final game, making a paper
prototype can be very valuable. Paper prototypes can often be
made in minutes and are easy to modify. Board and card games
translate directly, but paper prototypes are simply a launch point
for sports, electronic games, and others. They work best for
turn-based games, but with some ingenuity, you can even use
the paper method to test mechanics of action-heavy games.
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course of the game. Money,
energy, and other values that can
change frequently in the game can
be represented in the prototype as
coins or tokens that the player
can collect or expend so that they
do not have to constantly erase
and update numbers on their character sheet.
A die can be used as a player token, with the
number representing a key character attribute
like health points.

Game parameters that might be represented in the final
game as meters in the interface—health bars, power gauges, and
the like—can also be represented by boxes drawn on a piece of

paper. To model the creasing or decreasing, place tokens

Playing Area

‘3@‘;’;" )
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If location and distance are not important factors in your
game design, consider creating a card game as your prototype
instead of a board game. A card game 5 easier 1o create and
change. Also, boards restrict character movement and can make
rounds take longer during playtesting. When a plavfield (or any
other game clement) is unnecessary for testing game rules, you
need not include #t in your prototype. Index cards are an inexpen-
sive and easy way to make card games. Paperclips can be used to
group cards that are played together, such as the Wizard was kit
with a curse that Insis hwo fums. Stickers are an easy way to mark




PROTOTYPING

Another way to model randomness is to use dice. Six-sided
dice are the most common and can be found in many board
games. However, two 10-sided dice can be very useful for rolling
percentages from 00 to 99; you can purchase these and other
types of dice at hobby stores. To model random outcomes using
dice, create a table with the die roll in one column and the
outcome in another.

Real-Time Gameplay

Real-time gameplay can be tricky to model in a paper prototype,
but other aspects of real-time games—Ilike the layout of the map
or the relative strength of different actions—can be explored
pretty easily. When using the paper method, change the real-
time mechanics into turn-based mechanics so that the other
game rules can be tested.

To convert real-time actions into turn-based actions, give
each player a maximum number of action points to spend during
a turn, and assign a cost to each type of action the player would
want to take. For example, in an action game, you may get 3
action points a turn, with running costing 1 point, leaping costing
2 points, and spinning costing 3 points.

Instead of using
dice, you can also
make a spinner
with numbers

along its edge.
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Prototyping Electronic Games

When making an electronic game, a software prototype will
eventually be necessary. This prototype will be closer to the
final play experience than a paper prototype. It will allow the
game designer to better test the user interface, controls, and
game timing. However, software prototypes may require much
more time to implement than paper prototypes. The designer
will need to devote a significant amount of time to technical
issues, such as learning how to use the software, rather than
on the game design itself.

if you are making a software prototype, consider using
either a game creation software package or a level editing
package. Many are available online, and some are free. (To get
started, see the resources section at the end of this pamphlet.)

Game Creation Software

Game creation software programs allow users to design and
develop their own electronic games without needing to develop
game-making sofiware. Many game creation systems are
designed so that a beginner with no programming knowledge
can easily create a playable game in a short time. Others come
with a scripting language that gives game designers greater
flexibility in creating the game rules.



Many game creation sysiems are engineered for creating
games of only one particular genre or type, whether it is arcade
games, adventure games, or first-person shooters. Either select 2
game sysiem that can work with your game vision or oraflt vowr
vision and core game elements around the capabilities of the
creation software,

¥ you plan to create a software prototype of your game, ask vour
counselor for help in finding a suitable software package.

i evel Editor

A level editor is a software tool used to design levels, maps, and
campaigns for an existing electronic game. Some products, such
as the series, come with a level editor as part
of the package, while fan-made level editors may exist online for
other games. Even more than creation software, 2 level aditor
may restrict the types of gameplay that you can produce.

Consider using a level editor { it comes fom agame that 8
similar o the game you wish to design. It does not matter i the
game engine is for a modern warfare game buf vou plan to make
a pirate-themed game; what matters is whether the game rules,
camera perspective, interface, sic., are similar o what vou need.
Determine i the editor will allow vou to make adiustmenis to the
game rules in order {o fit your vision

Special Considerations

Regardless of the type of software tool vou use, a software
prototype usually takes longer to make. It is easv to change
numbers in a software prototype—building a house costs x
gold or the plaver starts with y Bves—but new mechanics ake
more fime 1o create. You should use this method only after vou
have the basics of your game design and rules figured out.
Test individual rules and mechanics as vou program them
hefore trving to implement larger systems. Also, the simpler

vour initial rules, the easier they will be to program and test.
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Testing Your Prototype

Once a game prototype has been developed, testing can begin.
Testing is the process of playing a game and providing feedback
to the designer or development team. Testing will continue
throughout the game development cycle, and the purpose and
design of the tests will change. At the prototype stage, testing is
used to evaluate the game’s elements and determine how the play
value can be increased and the play experience be improved. The
game designer is a crucial participant in the first stage of testing.

Testing as the Designer (AlphaTesting)

During the earliest testing, the game designer’s basic assumptions
about the game will be confirmed or rejected. Recruit as many
people as you need to meet the player format, and then try
playing the game. You either can be a player or can direct the
players, but you should be heavily involved in the test.

After the initial play-through, compare the play experience
to your notes and decisions from the planning stage. Did the play
experience match your expectations? Use the initial tests to help
you understand how your game works. As your understanding
grows, you will be better able to predict what will happen when
you make changes and which changes you need to make.

TESTING YOUR PROTOTYPE

You do not always
need to play
through the

entire game
when testing.
Play enough

o getthe
information you
need to

make more

design decisions.
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Testing Questions

Here are some guestions to consider during testing.
Game Foundation

*  Was the game rewarding/fun? In what way?

& What was the best/worst part of the play experience?
s Did the play experience match your vision?

¢ Should the vision be changed?

Play Experience

¢ Did the game have a suitable level of difficulty?

s Does the game progress well from beginning to end?

» Does the game have suitable depth? ‘

¢ Can the game be piayed multiple times and still remain interesting?
®  Does the player feel in control?

e s the game too frustrating?

¢ Was the theme used effectively?

¢ Was the story engaging/interesting/useful?

Implementation '

s Were the rules clear? D:d thay make sense7

s Were there obvious places where rules should be added of remaved?
e Were the objectives clear? Did they make sense?

s Was the player fermat‘ap;)rcpnatefrewardmgffun?

¢ Did the play space work as intended?

¢ How can the play space be improved?
Outcome

s Who won the game?

¢ Was there a clear winner? :

e What was the winning strategy?

e Were other strategies or tactics successful?
¢ Was the game’s outcome fair?

Use the answers to generate ideas for improving the game. Also, use your
understanding of the game to make predictions about what the changes
will do.
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Game design may look like a very creative field, but it is
also very scientific. Each test is-an experiment to evaluate game
design decisions. With each change to the game elements, you
make a kind- of hypothesis or prediction about how the play
experience will change. After the test, draw conclusions about
the change and use them to help you identify more changes
you can make, Always keep in mind that your game should be
rewarding. Make it fun!



TEETING YOUR PROTOTYPE

Blind Testing (Beta Testing)

As the designer, you are unable to look at your game the way a
new player would. You know what you want the play experience
to be, but a new player has only the game pieces, rules, and
objectives to-work from. Once you have a fully working prototype
and a clear understanding of how the game works when played,
it is important for you to arrange a blind test.- In-a blind test, the
players have little or no experience with the game beforehand and
do not interact with the designer during the test. Instead, they use
the rules and components provided by the designer-and play the
game as well as they are able.

Writing Rules for Tes
Your rules will be used by the piayers in

on their expenence w;th c;ther games like yo
with your gameg

. F’Iayar with no expenence-wﬂh games like yours will nsed very com
plete rules and explanations. They may'no ‘even know how to read
special dice or prepare component: st this kind of ru¥eset
have someone who is unfamiliar ybe a parentor
grandparent) explain your gam

rent ways, depending
and their prior gxperient:e 1

e Players who have experience
elementary rules with an emp
forms of the game. Players lik
terminology and fﬁethﬁidcieg'y,

:mpact uf the game.

It is difficult to address all of the’se: VpE
rules. You might consider a tutorial
kind, a set of tournament rules for
rules for the second kind. Handlin
form of game design.

—Darwin Bromle
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Blind testers should be similar to the people you imagine will
be playing your game when it is finished. Consider asking other
Scouts or Scout leaders to test your game during a troop meeting
or campout: Otherwise, a parent or siblings and classmates or
friends could be testers. Finding testers can be challenging, but
they will provide a unique and crucial perspective on both the
intended game and the specific ways you have communicated
the rules and objectives.

Begin a playtesting session by handing the testers any rules or
instruction sheets that you have written to go with the prototype
components: Do not give them extra instructions on how the game
is played, but you can provide guestions for them to think about
while they play. During the playtest, if the players get confused
by the rules or stuck, they should make up whatever rules they
need for play to continte. This is what would happen if someone
bought a new board or card game and the rules were confusing
or incomplete.

By observing people as they play your game, you can see
how they progress, how they deal with challenges, and where
they appear o become confused or bored. It is important to
take notes throughout this process so that afterward you have a
record of what happened. Write down the problems you find as
well as any important contributing factors (number of failures,
player frustration level; their score or progress, length of play).
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Much of ycaur mﬁtmg should involve how others, not
you, interpr 7 les that you have prawdm:t L

‘eager, \submesssons edstar M&yfatr Games

 —Alex:

During some tests it can be useful to ask general ques-
tions. One of the most useful questions you'can ask is, “What
are you trying to-do right now?” This is helpful because it tells
you what the player is thinking. The player’s answer can give
you unexpected and important information about -how players
are experiencing the game. Then you can ask yourself if their
thought process is consistent with the gameplay you are frying
to-achieve.

After the test is over, ask the players about the game expe-
rience. Many of the questions you asked during earlier testing
also apply to playtesting. Write down your questions ahead of
time. To simplify the process, consider using a questionnaire.
Try to ask questions only about what you really need to know
50 that the questionnaire does not take too long: Good things to

find out are what aspects of the game were confusing, boring; or
too difficult.




TESTING YOUR PROTOTYPE

Using Feedback

After you have all the information from playtesting sessions, it is
time to act. What did you learn? What did the testing reveal about
your game? How did the playtesters act that was different from
how you thought they would act? Most important of all: How are
you going to change the game with this new information?

The goal of playtesting is to get feedback you can act
upon, but temember that player feedback is just one piece of
the puzzle: Problems during playtests are symptoms, and as
the game designer you must identify the causes and determine
whether or niot they need to be changed. If you are unsure about
what action to take, perform additional testing to give you more
information. Keep at it, and your patience will eventually be
rewarded in the best way possible: a rewarding game experience
that you created and can share.

Once you think you
have identified the
cause and have
come up with a
solution, run tests
with the new rules
o determine if you

are cofrect.
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Careers in Game Design

“Dream job” is how many professional game designers describe
their career; After all, who would not want to make games for
4 living? Game design is one of the most challenging fields

1o break into, There are far fewer positions out there than
people who want to make it their career. Many successful

game designers can point to 2 hefty dose of luck, as well as
their talent, creativity, passion, determination; and hard

work as the kevs 1o their success.

Education and Skill Sets

No matter what kind of game designer you want to become, you
should make sure that you take classes in some Key areas in
school. Many high schools and colleges offer creative writing
which teaches you fundamentals in telling good stories that will
be the backbone of any game design. Having an excellent grasp of
mathematics, especially statistics; can help you create working
systems with which to make your game. Understanding statistics
will help vou fine-tune and balance vour game while keeping it
fun. You will quickly find how statistical analysis allows vou to
simulate a typical game éven when there is 2 lot of randomness
involved and can dramatically improve the fesdback vou get from
the plaviesting that vou do.

Additionally, vou may want to consider learning about
graphic design so that vou can make vour game look presentable,
Although the saying goes “vou can’t judge a book by its cover,”
most people’s first impression of vour game will be based
on how it looks, not how it plays. Finally, understanding
computer programiming is very helpful #f vou want to work
on electronic games.

GAME DESIGN
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In additio
See what other game desi

formal education, immerse yourself in games of every type.

ers did and put yourself in their shoes. Ask
articular game design decisions?”
er games were made (especially
xcellent head start on making your

Nonelectronic Game Design

This area is very crowded with aspiring game designers, and
most established cOmpanies will not hire anyone who doss not
already have 2 successful game: So the question becomes, “How
can vou make a suceessful game if no one will hire vou?”

Consider seif-publishing your first games. Thiscan be
expensive and tisky, but it is the best way 1o become known
as the creator of 2 good game. Minimize the risk by publishing
your most polished and playtested game design. You are puiting
evervihing on the line and vou do not want {0 represent vourself
with a substandard product. Internet distribution also allows
players to share or sell game documents at little cost,

Many designers of nonelecironic games, even those with
successful game titles, consider game design a “hobby career”;
that is, they have a full-time job that pays the bills and quite
possibly finances their game design work.
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Electronic Game Design

It may be easier to begin your career in electronic game design
because there are more firms hiring for these positions. Because
it sounds exciting, there is fierce competition for those positions.
“Knowing someone” is how many game designers got their start
in the industry, but that may not be an option for you:

Being a quality assurance analyst, or “game tester,”is a
typical entry-level position for aspiring game designers. It gets your
foot in the door and you might get noticed for your-hard work;
perceptiveness, and persistence. A QA analyst can be a difficult
position that is not well-paid. While testing does-involve playing
games, it can also consist of playing the saime game—maybe one
you do not even enjoy-— every day, for months or years.

Excellent QA analysts with ambition can see themselves
promoted to game design. Most entry-level game designers
have 4 narrow focus, maybe on mechanics, level design, or
dialogue. They generally follow a more senior person’s design,
and thus may not have a lot of creative control over the content
they are creating. However, they are ultimately responsible for
that content making it into the game.

Design feaders are in charge of creating and implemeniting
designs of a specific component of a game, This position offers
great freedom to truly show your creativity and be extremely
proud of the work you do. Eventually this cari lead to lead
designer, where you are in charge of realizing the overall
design vision for the game, managing the entire design team,
and providing direction and guidance to the team. The ultimate
game design position would be creative director, where you lay
down an overall vision of the garhe your company is making.

Designers often work with a technical team to bring their
design to life, which includes programmers, artists, and audio
specialists. Sharing the overall responsibility for the success
of the game is the general manager, who is tasked with the
production and business side of the effort. Finally, as with most
creative projects, games require producers; who coordinate and
manage the overall project; schedule, and budget.
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IRECTOR |

ART
DIRECTOR

Diagram of game design positions”

Nondesign Career Paths

The skills you hone while designing games can-be used not only
within the game industry but also in other careers. Artists and
animators who can give good input on the graphic design of
the game they are-working on are extremely valuable and save
companies time and money while making a superior product.
Computer programmers who have a background indesign can
consider boundary conditions that the designer may have not
thought of. Finally, great project managers in any field can-look
at their project like a complex puzzle being worked on by a
number of different people. Getting them to all work together
can be done easier with skills you learned from designing -and
playing games.
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GLOSSARY

cooperative game. A game where
players can work together to meet
the objective(s).

depth. The capability of a game to
support or appeal to a broad range of
strategies or skill levels. A game with
simple rules can still be complex and
allow for complicated strategy and skill
mastery. Deep games generally have
more replay value than shallow games.

difficulty. The amount of challenge for
a player to complete a game objective.

exploit. A player action that is unin-
tended by the game designer, allowed
(or not directly forbidden) by the rules,
and gives a player an unfair advantage
or allows the player to ignore or skip
game content or mechanics.

gamemaster (GM). The organizer,
official, and moderator of a text-based
role-playing or miniature figure-based
game. The GM defines and controls the
setting and non-player characters. He
or she sets the stage for players to play
the campaign and reacts to the actions
of players to advance the story of the
campaign. A good GM keeps players
interested, maintains game balance,
has a good imagination, and thinks
quickly as players act in unexpected
ways. In electronic role-playing games,
the software often acts as the GM.

See text-based RPG.

gameplay. The experience of the playing
of a game; the experience of taking actions
under the rules of a game. For example,
the basic gameplay of a shooting or
fighting game is to hit while not

being hit.

game system. A collection of rules or
game mechanics that fully describe one
section of a game (e.g., combat system,
movement system) or a machine for
playing electronic games (e.g., Game
Boy", PlavStation”, Xbox™). For text-
based role-playing games, it refers to
the game’s complete set of rules. GMs
often modify game systems to fit their
needs. The d20 System and GURPS are
examples of game systems.

interface design. The process of
developing effective methods for
communication between players and
games. The interface includes how the
players provide input to the game and
how the game communicates the results
of the input to the player.

iteration. A version of a game, rule,
or mechanic that is changed in a small
to moderate way from a previous
version. Game designers use iterations
to incrementally improve their games.

level design. The process of creating
the spaces in which players work to
achieve objectives.

mechanic. A rule or combination of
rules designed to create a specific type
of gameplay. Mechanics represent the
intent behind the rules. For example,
many board games have a mechanic
for moving players around the board.
The specific rule might be to roll

two dice and move forward the total
number shown.
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medium. The form of a game. Mediums
include but are not limited to electronic
games (PC, Web, console, or mobile
device), board games, dice games,

card games, athletic games, physical
games, and text-based role-playing
games. Similar gameplay can exist
between different mediums, and
mediums can mix and overlap.

multiplayer. A game or game mode
with more than one player. The game
can be cooperative, competitive,

or both.

objective. A game goal that defines
how to win or complete the game. Often
referred to as “victory conditions,”
objectives can also mark progress
through a game.

pace. The speed that information is
transmitted to and actions are made
by a player. A chess game played
through the mail has a very slow
pace. Lightning chess variants

play sequence. The order in which
players take actions and how those
actions flow together. Some games are
real-time, where a player or players can
take actions constantly. Other games are
turn-based, and the sequence determines
the order of the turns. Other games mix
real-time and turn-based play.

92 GAME DESIGN

play value. The core reason for or
benefit from playing a game. For
example, the value of a game may
come from discovering and exploring
a game space or from competing and
cooperating with friends.

player format. The number, arrangement,
and alignment of players in a game. This
defines whether the game is single-player
or multiplayer and whether the players
are competing or cooperating with one
another. If there are teams, the format
indicates the size of the teams and how
they relate to one another.

prototype. A functional model used for
testing. The goal of a prototype is to test
game elements; therefore, it should be
made quickly and inexpensively. It must
also be easy to change.

real-time. A game in which players
can take actions as fast as they are
physically or mentally able. Contrast
with turn-based games.

reflex gameplay. Gameplay based on a
physical action; also referred to as twitch
and dexterity games or gameplay. The
player uses hand-eye coordination or an
equivalent to achieve game objectives.
Reflex gameplay ranges from whole-body
motions like swinging a baseball bat

to timed button pressing in a game

like Pong.

replay value. The characteristic of
being able to play a game multiple
times while continuing to have fun.

resource. Anything under the control of a
player or team or available to come under
control. Resources are limited in some
way. Examples include health, currency,
territory, information, and time.



GLOSSARY

role-playing game {RPG}. A game in
which plavers take a character’s role
in a fictional setting and act out that
character’s role within a story. Such
games typically include elements for
developing the a character’s capabilities
over the course of the game.

rule. Describes an action, activity, or
decision within 2 game that is required,
prohibited, or allowable but optional.
Rules are used to st up, play, and end
games. Rules direct and define gameplav.

setting. The setting is the fictional
environment in which a game occurs.
The setting tells the time and place
of the game and is a background
thematic element.

single-player. A game with only one
player. The objective of single-player
games may require the plaver fo compete
against an element of the environment,
against his or her own skill, against time,
or against chance. This is often referred
to as solitaire play, particulatly with

card games.

story. The plot line of the game created
by the game developer. Just as in a
book or movie, games can tell stories
about characters and worlds. Through
their choices and actions, plavers can
also create their own stories as they
play the games.

strategy gameplay. Gameplay in
which success is the direct result
of having and using a plan to
achieve objectives.

testing. Essential io game development,
the process of playing a game 1o provide
feedback to the designer about the play
experience. There are many types

of testing.

text-based RPG. A game medium in
which players play as characters and
describe their actions through speech or
writing. Players determine the actions of
their characters within the limits of the
game system. A GM creates the setiing
and initial story then takes on the role
of the environment and non-player
characters. See gamemaster.

theme. A game’s core topic; not all
games have a theme. The theme does
not directly affect gameplay but provides
an emotional or mental foundation for
the game designer and game player. For
example, the theme of
build a property empire.

turn-based. A game divided into
separate and distinct opportunities
to take actions. Contrast with
real-time games.

vision statement. A shori description
of the central idea or ideas of a game.

For example, Scrabble Is a game where
players compete o earn poinis by spelling
intercormecting words on a board.
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Game Design Resources

Scouting Literature
Athletics, Chess, Digital Technology,

Inventing, Programming, and Scouting
Heritage merit badge pamphlets

Books

Bell, R.C. Board and Table Games

From Many Civilizations, revised ed.

Daver Publications, 1979.

Botermans, Jack. The Book of Games:
Strategy, Tactics & History. Sterling
Publishing, 2008.

Brathwaite, Brenda, and Ian Schreiber,
Challenges for Game Designers.
Charles River Media, 2009,

Koster, Raph. A Theory of Fun for

Game Design. Paraglyph Press, 2005,
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Morehead, Albert H., Geoffrey Moit-
Smith, and Philip D. Morehead.
Hovle’s Rules of Games, third revised
and updated ed. Signet, 2001.

Sackson, Sid. Card Games Around the
World. Dover Publications, 1994,
Schell, Jesse. The Art of Game Design:

A Book of Lenses. Morgan
Kaufmann, 2008.

Organizations and Websites

Adventure Game Studio

Wehsite:
hitp://www.adventuregamestudio.conk
Entertainment Software Rating Board
Website: http://www.esrh.org

RPG Maker

‘Website: http://www.rpgmakerweb.com
Scratch Project

Massachusetts Institute of Technology
Website: hitp://scratch.mit.edu

Unity 3D

Website: hitpr//unity3d.com

YoYo Games/GameMaker: Studio
Wehsite:

hiipr/ /yovogames.com/gamemaker/studio
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MERIT BADGE LIBRARY

Though intended as an aid to Boy Scouts, Varsity Scouts, and qualified Venturers and
Sea Scouts in meeting merit badge requirements, these pamphlets are of general
interest and are made available by many schools and public libraries. The latest
revision date of each pamphlet might not correspond with the copyright date shown
below, because this list is corrected only once a year, in January. Any number of merit
badge pamphlets may be revised throughout the year; others are simply reprinted until
arevision becomes necessary.

if a Scout has already started working on a merit badge when a new edition for that
pamphlet is introduced, he may continue to use the same merit badge pamphlet to earn
the badge and fulfill the requirements therein. In other words, the Scout need not start
over again with the new pamphlet and possibly revised requirements.

Merit Badge Pamphlet  Year | Merit Badge Pamphiet  Year | Merit Badge Pamphlet  Year
American Business 2013 | Entrepreneurship 2013 | Pioneering 2013
American Cultures 2013 | Environmental Science 2006 | Plant Science 2014
American Heritage 2013 | Family Life 2005 | Plumbing 2012
American Labor 2006 | Farm Mechanics 2008 | Pottery 2008
Animal Science 2014 | Fingerprinting 2003 | Prograrmming 2013
Archaeology 2014 | Fire Safety 2004 | Public Health 2005
Archery 2013 | First Aid 2007 | Public Speaking 2013
Architecture and Fish and Wildlife Pulp and Paper 2006

Landscape Architecture 2010 Management 2004 | Radio 2013
Art 2013 | Fishing 2013 | Railroading 2003
Astronomy 2013 | Fiy-Fishing 2009 | Reading 2003
Athletics 2006 | Forestry 2005 | Reptile and
Automotive Maintenance 2012 | Game Design 2013 Amphibian Study 2005
Aviation 2014 | Gardening 2013 | Rifle Shooting 2012
Backpacking 2007 | Genealogy 2005 | Robotics 2011
Basketry 2003 | Geocaching 2010 | Rowing 2014
Bird Study 2005 | Geology 2005 | Safety 2013
Bugling (see Music) Golf 2002 } Salesmanship 2013
Camping 2011 | Graphic Arts 2013 | Scholarship 2014
Canoeing 2004 | Hiking 2007 | Scouting Heritage 2014
Chemistry 2004 | Home Repairs 2012 | Scuba Diving 2008
Chess 2011 { Horsemanship 2013 | Sculpture 2007
Cinematography indian Lore 2008 | Search and Rescue 2012

(see Moviemaking) 2008 | Insect Study 2008 | Shotgun Shooting 2013
Citizenship in the inventing 2010 | Skating 2005

Community 2005 | Journalism 2006 | Small-Boat Sailing 2004
Citizenship in the Nation 2005 | Kayaking 2012 | Snow Sports 2014
Citizenship in the World 2005 | Landscape Architecture Soil and Water
Climbing 2011 (see Architecture) Conservation 2004
Coin Coliecting 2008 | Law 2003 | Space Exploration 2013
Collections 2008 | Leatherwork 2013 | Sports 2006
Communication 2009 | Lifesaving 2008 | Stamp Collecting 2013
Composite Materials 2006 § Mammal Study 2003 | Surveying 2004
Computers Medicine 2009 | Sustainability 2013

{see Digital Technology) 2009 | Metalwork 2007 § Swimming 2008
Cooking 2013 | Model Design and Building 2010 | Texiile 2014
Crims Prevention 2005 | Motorboating 2008 | Theater 2014
Cycling 2013 | Moviemaking 2013 | Traffic Safety 2006
Dentistry 2006 | Music and Bugling 2013 | Truck Transportation 2005
Digital Technology 2013 | Nature 2014 } veterinary Medicine 2005
Disabilities Awareness 2014 | Nuclesr Science 2010 | Water Sports 2007
Dog Care 2012 | Oceanography 2008 | Weather 2013
Drafting 2008 | Orienteering 2003 | Welding 2012
Electricity 2013 | Painting 2012 | Whitewater 2005
Electronics 2004 | Personal Fitness 2013 | Wilderness Survival 2007
Emergency Preparedness 2012 | Personal Management 2003 | Wood Carving 20068
Energy 2005 | Pets 2003 | Woodwork 2011
Engineering 2008 1 Photegraphy 2013
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