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Chapter 1: Introduction and Overview

To fulfill the graduation requirementbjedic team is formedo pass the FYP

Project with course code UJMZ 32010. Medic team has 3 members which each

of them will responsible on design, arts, and programming respectively. Two

game ideas are presented oa game proposal session, which the details are
included in Appendix A. The idea one w

selected tdurtherdevel.

1.1 Game Introduction

Twi nds EI ud-adventsre game whetettwoglayers srquired to
collaborate to complete the level. The game will bedown view which two
pl ayers can see each otherdés screen. T

another player while playing.

Twinds Elude follows the similar conce
players to collaborate. Due to the various project limitations listegention

1.10 the game isuggestedo be developed under 2D environment.

1.2Unique Selling Point
a) Exactly o players are required to play the game.

b) Two players play collaboratively to solve the puzzle along their adventures.

1.3Game Objective
a) Both players need to stay alive.
b) Both players need to escape the monster dungeon world.

c) Both players need to work collaborativelydass the levels



1.4Game Story

Long times ago, the humandés worl d was

They had brought many pains to the human. After hundred years later, the human
managed to defeat therdens and a peaceful world began again. Due to these

historical reasons, the twins are viewed as taboo in the human world.

The main characters are a twin pair that were born in a small village. The twin
pair was abandoned by the village and they were thrown into the sacrificial well.
However, the villagers do not notice that there is a monster dungeon world deep
inside the wdl

The twin pair managed to stay survive from the drop and realized their current
bad situation. The twin pair must work together and find the way to escape from

the dungeon.

1.5Game Mechanics

Theoverview of thegame mechanids listed inTable1.5.1below:

Mechanics Description

Cloaking / Hiding The players can use some items in

game to hide from the enemies.

Inventory Each player will have individual invento
thatshowsthe itemhold by the players.

Item Usage / Durability Some items have the usage limit. Th¢
items get destroyed reaches the usag

limit.




Pick Up / Drop / Usé Interact | Both players can pick up, dropseand
interact with game objects

Dodge Both pl ayers can
attack from dodging.

Pull Both playerscan pull certain objects.

Shared Health Both players share the same health.

Collaboration elements in puzz| The puzzle always requires some forms

collaborations between the two players|

Tablel1.5.1 Brief overview on gamenechanics

1.6 Schedule

Theschedulas planned in gantt chaand shown irtheFigure 1.61 below

A 3 c 3 E F 3
No. Wei Yon (Programmer) w1 | w2 | w3 | ws | ws
0 |Split Screen (2 Players)
1 |Room Lobby
11 | Basic Room Lobby
12 | Extended Room Lobby
er

24 Animations
Networked Player

=5 |
3 |AIEncuies -------_
kNS Movement

32 | systems ]

33 Networked Al Enemics

||
4 |Boss Fights | [ ! [ | ' | [ [ | |

4.1 |Basic Boss Fight

4.2 [Networked Boss Fight {1 1 I 1 [ | [ [ |
[ |

5 |Screen Transition (Split & Join)
7 Game Music Funcrion
8

Game Items

Figure 1.61: Ganttchart

The red block marks the important deadline. The red block in the W7 column
indicates the alpha release, while the red block in the W21 column indicates the
beta release of the game. In the alpha release, the game is expected to show the
complete level 1 gaeplay, includingAl enemies, puzzlesiem interaction,

player behaviorand boss fightsin the beta release, the gamwdl be well
polished, and completed with all mechanics.



1.7Budget

The project budget isalculatedand shown imrablel1.7.1below:

EXPENSES RM
Electrical Expenses 600
Water Expenses 200
Internet Data Plan 400

TOTAL (RM) 1200

SOFTWARE & HARDWARE

Computer Laptops FOC
Unity Game Engine FOC
Photoshog GIMP FOC
TOTAL (RM) FOC

MISCELLANEOUS

HardcopyPrinting 800
Others 500
TOTAL (RM) 1300
GRANT TOTAL (RM) 2500

Tablel.7.1 Estimated bdgetfor thedevelopment time

1.8Development Resources

The development resources used along the development process is listed down
in Table1.8.1 below:

Development Resources Description




Unity Game Engine The engine is the primary tool used
create and build the game. The cho
version is Unity 2019.4.13f1.

Visual Studio Community 2017 The tool is used to organize and wr

scripts.

Github Desktop The tool is used to save, track 4

synchronize changes across the te

Google SheefGoogleDocs The tools are used to document
important info and game details.

Google Drive The tool is used to transfer large fil
or build files among théeam. It is
also the backup tool to serialize t

version among the team

Discord / Whatsapp The tools are used to communicat

smoothly among the team member

Photoshop CC 2010GIMP Thetools areused to create the 2D &

assets of the game.

Tablel1.8.1 Development resources

1.9Project Scopes

Each member is responsible for different roles respectively. The overview of the
assigned tasks is distributedTesble1.9.1 below:

Team Member Role Tasks

Koh Wan Yee | Artist - Concept Art Sketches
- Game Environment

- Sprite Sheets for main character, b

and enemies




- Ul Arts
- Cutscene storyboard

- 2D Animation

Elias Designer

- Level design

- Game mechanics

- Narrative

- Character / Al behavior design
- Input control design

- Dialogue

Tan WeiYon Programmer

- Characters & Al

- Mechanics implementation
- Maps implementation

- Inventory

- Item interactions

- Puzzle function

- Network synchronization

- Ul function

Tablel.9.1 Project scopes

1.10 Project Limitations

The overview of project limitations is listed Trable1.10.1 below:

Limitation

Description

Time Constraints

Both the game project and

research report arerequired

tl

to




complete within 6 months ¢

development time.

The first milestone (alpha) will b
reached after less than 4 weeks

development time.

The second milestone (beta) will
reached after less than 14 weeks

development time.

Skill Constraints The team members are unequipy
with 3D skillsets. Thus, the tea
member s o skill

possibility space of the proposec

game.

Heavy Workloads Each team member takes additio
two to three subjectsper semeste
besides the FYP ProjectOther
assignments from other subjects

required to be tackled individually b
every team member during the ga
development timeThis creatediuge
pressure among the team member,

make progression on the game.

Table 1.10.1 Project limitations

1.11Summary

I n summary, T wi n 0 sadventutedgame ithat require2 Wo a c t i
players to collaborate in order to escape from the monster dungeon. The game
project is developed by Medic team which consists wieBhbersThe purpose

of the game project is to fulfil the requirements of FYP Project subject.



2.0 Chapter 2: Background Studies and Literature Review
2.1 Introduction

This chapter focuses on the research relevant to the game project that is created
bythe author. The research title is th

experience.

2.2 Problem Statement

There are four problem statements for the research as listed below.

a. What are the elements of good puzzle design?

This research aims to find out the elements of good puzzle design that make the

game better in general.

b. What are the elements of bad puzzle design?

This research aims to find out the elements of bad puzzle design, so that the
author can avoid impleméng these elements into the game.

c. What are the tips or suggestions to design puzzle?

This research aims to gather several tips or suggestions from other experienced
puzzle designers. The tips or suggestions from other should act as the guideline

for the author and his teammates when lacking ideas.

d. How to determine if the puzzle is suitable for the game?

This research also aims to determine a way to verify whether a puzzle is suitable

for a specific game.



2.3 Significance of Research

The significae of the research is to explore the puzzle design concepts and
understand its effect on the player gameplay experience. The research is

important to guide the author on the puzzle design process of the game.

2 4 Definition of Puzzle

Scott Kimdefined a puzzle is a problem that is fun to solve and has a right answer
(TED, 2009, 01:51:57). However, Schell (2008, p. 209) defined a puzzle as
a game with a dominant strategy. A dominant strategy is when choices are
offered to a player, but one tifem is clearly better than the rest (Schell, 2008,

p. 180). The definitions from Schell are used in this research.

2.5Literature Review

Schell (2008, pp. 2:212) mentioned one of the puzzle design principle is to
make the goal easily understood. Whea players look at a puzzle, they should

able to guess easily the goal of the puzzle. The players quickly lose interest if
they are not sure what they supposed to do. Therefore, a good puzzle has a clear

goal, while a bad puzzle makes players confuse tohdo.

Besides, Schell (2008, pp. 2223) mentioned that a good puzzle design is easy

to get started. When a puzzle is presented to the player, the player should be able
to visualize what their first few steps would be (Schell, 2008, p. 2t8prding

to Schell, when designing a puzzle, the game needs to make sure players know

how to start solving the puzzle, either by explaining it, or make it more obvious.

According toBates (2004, d.30), a good puzzle is the puzzle that is appropriate
to theenvironment. A good puzzle fits naturally into the story and gives the
player the opportunity to learn more about the people, the setting, and the world

they are exploring (Bates, 2004, p. 130).



Bates (2004, p. 128) discussed a few elements that male mubzale. One of

the bad puzzles is arbitrary puzzle. The effects of the events are not related to its
cause. The events seem happen only just because the designer of the puzzle
thinks that it is the right timing for the events to happen. This usuallyehapp
when the designer wishes to prevent the player from leaving a specific area in
the game before solving all the puzzles. This forces the players to be trapped
until they solve all the puzzles there, without providing any logical explanation

on how solvng the puzzles leads to the ability to proceed the level.

Bates (2004, p128) also mentioned that one of the bad puzzles is designer
puzzle. The designer puzzle is the puzzle that makes sense to the puzzle designer
only, but not necessarily other peagfeom the point of view of Bates, the best

way to avoid designing bad designer puzzle is let the people test it out. If the
puzzle designer finds that he requires to explain why or how the puzzles work

more than twice, the puzzles should be consideratdaadon or simplify.

Luban (2002) mentioned that assistance providence is important for the players
as a lot of players will lose interest and quit the game when a puzzle is impossible
to break. Luban (2002) suggested to include help mechanisms, sudviae

clues to the players if the software detects that the players are unable to break
the puzzle. When the players spend more than several minutes in front of the
puzzle, and walk away without solving it, the players behaviour pattern is

detected, andlues are added to the scene to help the players (Luban, 2002).

According toA. Einhorn (2015), good puzzle design gives a player the moment
of satisfaction when the solution that he thinks hard works. A. Einhorn used four
steps to determine whether a plezcan bring the satisfaction to the players. The
first step is to make sure the player understands the objective clearly. The
problem in the puzzle should be communicated to the player first. The second

step is to let the player discovers the pieceb@plzzle needed to solve it. The

10



third step is the player notices the association between the components and
works out a solution in their head. The key point is that the players can read the
puzzles and reason it inside their head, and they are nad torselve the puzzle

with simple trial and error methods only. The fourth step is that the player
implements the solution that he comes out and solves the puzzle. Therefore, a
good puzzle design has 4 complete steps mentioned above, while the puzzle is

bad when any step is missing.

Bates (2004, pp. 13834) suggested that the designer needs to develop player
empathy in the process of designing a puzzle. The player empalhigyability

to view the game from the perspective of a player. Wherdésggner puts

hi mself in the playeroés shoes, t he de:
think and act in certain situation. This helps the designer to provide a better game
experience to the player3herefore, player empathy is one of thays to

detemine whether a puzzle is suitable #ospecificgame.

Bates (2004, p. 134) also stated an ideal puzzle should amplify the theme of the
game. The actions that the player take must always be logical for his game

charactersd setting.

2.6 Summary

The resegch is about the puzzle design in games. The research is conducted to
explore the puzzle design concepts and understand its effect on the player
gameplay experience. This research aims to provide a guidance for the puzzle
design in the tauthords game projec

11



3.0 Chapter 3: Methodology
3.1 Introduction

This chapter focuses on the methodology of the rese@©ON.ID-19 pandemic
had put more challenges on data collection process, due to difficulty created
whenreaching the participant§herefore, the research methods for the proposed

gameare shown in Table 3.1.1 below

Primary Research | a. Survey

Method : o -
A setof questionnaires is administered to the sele

participantsas shown in Appendix B.

Secondary Researcl a. Literature Review

Method :
The works from other researchers are reviewed.

Table 3.1.1: Research methods for the proposed game

3.2 Sampling method

The sampling method used is convenient sampling metQmshvenient
sampling method is a neprobability method which the most accessible

participants are selected.

This sampling method helps to reach out participants easily and speedy,
especially when the participants are hard to reach out physically during GOVID
19 pandemic.

3.3 Measurement Instrument

After the participants play the proposed game during game session, the

participants are provided with a survey form to collect the secgslata.

3.4 Activity Flow

12



Theresearch activity is conducted as shown in Table 3.4.1 below.

Activity Flow Description

Literature Review Obtain the relevant results from oth

researchersé wor

Game Session The participants play the propos
game. The author stays together w
the participants to ensure the ga
runs smoothly 0

side.

Feedback Session The participant
collected after game session.

Table 3.4.1: Activity flow of the research

3.5Limitations

There are several limitations that constrained the process of research as shown
in Table 3.5.1 below:

Limitations Description

Li mited Ser vel|The server used to connect the play
together has very limited capacity. T}
limitation will restrict the number o
participants to take the survey at the sg

time.

Network Issues The research may be affected by the p
connectivity of the players, which m4
cause uncontrollable network issues dur

the research activities.

Table 3.5.1The limitations of research process

13



3.6 Summary

The sampling method used is convenient sampling method, where the
participants are formed from the people surrounding the author. The data is
collected via a set of designed questions fromptméicipants after they played

the game.

14



Chapter 4: Functional Specification
4.1 Introduction

This chapter focuses on the functional specificaboh Twi ndés . AEl ude g

functional requirements are discussed in this chapter.

4.2 Game Control Input

The player uses the keyboard input to control his character in the Game.

available control inputs are listed out in the Table 4.2.1 below.

Control Input Key
Move Up w
Move Down S
Move Left A
Move Right D
Dodge Space
Interact/ Pick Up Item K
Drop Item L
Use Item J
Notify Signal Tab
Quit Game Escape
Table 4.2.1: The game control i npu
4.3 Players

Two players are needed to play this game. The first player is denoted as P1, while
the second player is denoted as H# Table 4.3.1 below showset differences
between P1 and?

15



Differences P1 P2

(a) Gameplay screen Left Right
(b) Able to pick uporicks (refer section 41) Yes No
(c) Able to pass through small hokgsfer section 41) No Yes

Table 4.3.1: Differences between P1 and P2

44 Gameltems
a. Overview ofGameltems

There are some game items that are introduced in level 1 and tegpEZtively.
The Table 44.1 shows the introduced items in level 1, while the Table24.

shows the introduced items in level 2.

Level 1llitems Descriptions

Boss Scene Key Used to unlock the boss fight doors.

This key only exists in boss fight scene.

Brick Used to block the players.

Pickable by P1 only.

Cloth Used to hide from enemy.

Door Can be locked or unlocked based on cer

circumstances.

Fruit Used to heal the play

Hint Object Interact to display the hint ithe form of text of
image.

Knife Used to attack the enemy.

Normal Scene Key Used to unlock the doors.

Sacred Tree Interact to drop down fruit.

16



Small Hole Interactto pass through blocked area.
Interactibleby P2 only.
Spike Trap A trap t hat can d ami

touched.

Stepping Blocks

Used as components of certain puzzles.

Stone

Used to attackhe enemy

Switch

Interactto open the door.

Treasure Bx

Treasure box may contain keysteract to open th

box.

Wooden Box Wooden box may contain random items. Attack
dodge to destroy the wooden box.

Light Orbs Emits light sourcesip to four directions (top, bol
left, and right).

Light Absorber Receivetwo light sources and blend the colg
together.

Mirror Reflect any light source that hits timérror. Interact

to rotate the mirror.

Table 44.1: The description of introduced game items in level 1

Level 2 Iltems

Descriptions

Gem

Receivethe colour of lightsource andutput the

light with theg e maava colour.

Fire Arrow Trap

A trap that shoots the fire arrow every fixed amg

of time interval.

Fire Arrow

Always move forward. Player is damaged once

by the fire arrow.

17



Machine Controller Interact to rotatéhe threerotator machine object,

ThreeRotator Machine| A machine that can be rotated.

Table 44.2: The description of introduced game items in level 2

b. Pick and Drop Items

There are plenty of game items that can be picked up and dropped by the players.

Table 44.3 below shows the list of pickable and droppable items.

ltems Pickable (Y / N)| Droppable (Y / N)| Player(P1/P2)

Stone Y Y Both
Fruit Y Y Both
Knife Y Y Both
Cloth Y Y Both
Normal Scene Y N Both
Key

Boss Scene Key Y Y Both
Gem Y Y Both
Brick Y Y P1

Table 44.3: The list of pickable and droppable items

c. Interact Items

There are plenty of game items that can be interacted by the players. Table 4.4.4

below shows the list of interactable items.

Interactable Items Players (P1/ P2)

Hint Object Both

18



Sacred Tree Both
Small Hole P2
Switch Both
Treasure Box Both
Mirror Both

Table 4.4.4: The list of interactable items

c. Puzzle Related Iltems

Somei t ems are included as parts of the

Table 44.5 below shows the related item lists for each puzzle in the game.

Puzzles Related Item Lists

Stepping Puzzle - Hint Object
- Stepping Block

- Door

Light Mirror Puzzle - Hint Object

- Light Orbs

- Light Absorber
- Mirror

- Gem

- Door

Pixel Drawing Puzzle - Hint Object
- Stepping Block

- Door

Three Rotair Puzzle - Hint Object

19



- Stepping Block

- Door

- Switch

- Machine Controller

- ThreeRotator Machine

Table 44.5: Related item listfor each puzzle

45 Puzzles

There are many different types of puzzles introduced in level 1 and level 2
respectively. Table 8.1 below shows the puzzles introduced in level 1, while

Table 45.2 lists out the puzzlestroduced in level 2.

No.  PuzzIl esd Na Description

1 | Stepping Puzzle Step on correct blocksfor 3 times

consecutivelyto solve the puzzle.

2 | (8 x 8) Pixel Drawing| Draw the exact same patterrsi®wn in the
Puzzle image of hint object on the 64 (8 x §
stepping blockso solve the puzzle.

3 | Simple Light Mirror| Rotate the mirror to reflect the lights fro
Puzzle light orbs to the light absorber.

The puzzle is simplified to teach the play
on the usages of light orbs, tigabsorbe

and mirror only.

Table 45.1: The list of puzzles in level 1

No.| PuzzIl esd Na Description

1 | Full Light Mirror Puzzle Similar as Simple Light Mirror Puzzlq

except that the puzzle introduces cong

20



of light blending between colour&em
object is introduced to the players.

2 | (10 x 100 Pixel Drawing

Puzzle

Draw the exact same pattern as show
theimage ofhint object on thd00(10 x
10) stepping blocks to solve the puzzl

3 | Three Rotadr Puzzle

Rotate threeotator machine withihree
machine controllersuntil match the

correct angle to solve the puzzle

Table 45.2: The list of puzzles in level 2

4.6 Summary

Chapter 4 explained the game control

Elude game. The items that are related to puzzles are idendifiddhe puzzles

that are introduced in botavel 1 and level 2 are explained in this chapter.

21



Chapter 5: System Design Specification and Implementation
5.1 Introduction

This chapter focuses on the system design specification and implementation of
the puzzlesAll puzzle designs are explainedn d | mpl ement ed i n

Elude game.

5.2Gameplay Screen

There are two types of gamepl ay screen
Different gameplay screens are usediffiérentlocatiors. Table5.2.1shows the

available types of gameplay screens.

Gameplay Screen Description Location

Split Screen The player screen | Normal Level
splitted vertically into
hal f . P106s
|l eft side,
view is on the right sid¢

of the screen.

Merge Screen Both players use on Boss Fight Level
single merged screen

view the game.

Table5.2.1 The available types of gameplsgreens

5.3 Hint Object

Hint object is used to display the hint in the form of text or imagéle5.3.1
shows the available types of hint.
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Types of Hint Description
Text-based Hint The hint is displayed in the form
text.
Imagebased Hint The hint is displayed in the form ¢
sprite.

Table5.3.1 The available types of hint

a.Open & Close Hint

To open the hirgtfrom the hint objed players need to follow the steps shown
in Table5.3.2below.

No. Steps Sketches

1 Stand near the himbject.
—

2 Face towards the hint object.
-

3 Press interact key to display the hint.

4 Press any key to close the hint.
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Table5.3.2 Steps to open or close the hints

5.4Small Hole

Small hole can be interacted by P2 to pass through blockedSanedl. hole is
found in the wallsFigure5.4.1below shows the sketches of small hole.

wall

i, / small Hole

Figure5.4.1 The sketches of small hole

a. Pass Through Small Hole

To pass through small hole, players need to follow the steps shown irb#aBle
below.

No Steps Sketches

1 Stand near and face to t

small hole.
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2 Ul will be displayed out
Based on the Ul, playel
know whether they ca P2
interact with small hole o (1]
not. /L
A
P1
1}
3 Press down the intera
key once.P2 is teleporte
to the other area.
Teleport to
P2
(1]
[ £
¢ <
Table5.4.2 Steps to pass through small hole
5.5Brick




Brick is used to block the players and can be picked up by P1 only. To pick up
or drop brick,P1need to follow the steps in Tablg.5.1below.

No. Steps Sketches
1 Stand near and face to the br

object. ; a
2 Press down the pickup keyhe

brick is picked by P1.

3 Press down the drop key to put it
front of P1.

Table5.5.1 Steps to pick up or drop brick

5.6 Stepping Puzzle

Stepping puzzle is introduced in level 1 (refeiCioapter 4Section 4.5). The

components used in the puzzle are listetlahle5.6.1 below.

Components Description

Hint Object Text-based hint. Displayed text hint is:

fi3 Matching Sequences Are Requibed

Stepping Blocks The blocls that can be stepped on by players
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Puzzle Door The door is opened only after the puzzle is sol

Previous Door The door that connects to previous level area

Table5.6.1: Components of stepping puzzle

Figure 56.2 shows the sketches of tt@mponents otepping puzzle in level, 1

while Figure 5%6. 3 s hows the actual i mpl ement at i

F Previous Door

. . . (Hint)+— Hint Object
Stepping Blocks . . .
LR N

F Puzzle|Door

Figure 56.2: The sketches of placement of stepping puzzle in level 1
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Figure 56.3: The actual implementans of stepping puzzle in level 1

a. Puzzle Design

To solve the stepping puzzle, players have to step on the correct stepping blocks
for 3 consecutive timedable5.6.4 shows the demonstration of stepstep

process to solve the puzzle.

No. Steps Sketches

1 Players enter the puzzle ar

from previous dor.

2 Players interact with hint obje
to understand what to do to sol

the puzzle.
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Two stepping blocks are lightg n
up randomly every 10 seconds .
H N E&@
B B [
©@n B O
H BN N @&
(1 [0 N
@E m m
Lighted blocks stop changin n
automatically after one of th
player steps on arighted block.
E @@
B B =
el m nm
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Both players step on the lightg
stepping blocks. The correct
sound is played to provid
positive feedback to the player

gll

B EE D

Success Time =1

Two stepping blocks are lighte
up randony.

N

e
=R N

Players move to the new lightg
up blocks without touching othe
unlighted blocks.

N

B B (Hint)
[]
B B

30




8 Both players step on the lighte n
stepping blocks for 2 consecuti
times The correct sound i
played to provide positiv B B B
feedback to the players. .] ] [.
B E BN
Success Time =2
9 Two stepping blocks aréghted n
up randomly again.
[
@I O
= [ =
10 Both players move to the ne n
lighted up blocks withou
touching other unlighted block
again . .
L]
[] [
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11 Both players step on the light n
stepping blocks for 3 consecuti
times.
g m
B N N
EOm
Success Time =3
12 When success tinreaches 3hie n
puzzle is solved.All stepping
blocks are lighted up and tf
puzzle door is opened. L] ﬂ L]
L1 O [
0 @o
G—DoorOpened
13 Players are able to proceed to

next area.

N
[]
[]
[]

O O O
O O O
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14 However, before success tin n
reaches 3, if one of the playe

steps on any unlighted block, t

success time is reset zero This D .
means that players have to s ]

on the lighted blocks correct

for 3 consecutive times agaio B[] N

solve the puzzle.

=z
a2

¢

Success Time =0

BDoro D D

Table 56.4: stepby-step process to solve teeppingpuzzle

5.7 Pixel Drawing Puzzle

Pixel drawing puzzle can be found in level 1 and levalghle5.7.1 lists the

pixel drawing puzzles that are found in each level.

Level Puzzle Name
1 8 x 8 Pixel Drawing Puzzle
2 10 x 10 Pixel Drawing Puzzle

Table 57.1: Pixel drawing puzzles found in each level
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Pixel drawing puzzle is made up of sos@mmponentsTable5.7.2 below lists

out thecomponentsised in pixel drawing puzzle.

Components Descriptions

Hint Object Imagebased hint. Displayed image is the pattern

players need to match.

SteppingBlocks | The blocks that can be coloured by players.

Puzzle Door The door is opened only after the puzzle is solved

Previous Door | The door that connects to previous level area.

Table5.7.2: The components used in pixel drawing puzzle

Figure 57.3 shows the sketches of the components of pixel drawing puzzle,

while Figure 57.4a and Figure 5.4b show the actual implementations in level

F Previous Door

(Hint)— Hint Object

1 and level 2 respectively.

stepping Blocks

F Puzzle|Door

Figure 57.3: The sketches of placement of pixel drawing puzzle
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Figure 57.4a: The actual implementation of pixel drawing puzzle in level 1

EEEEEEEEEE
EEEEEEEEEE

Figure 57.4b: The actual implementation of pixel drawing puzzle in level 2

a. Drawing Colour
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Each player uses different colour to draw on the stepping bldekde 57.5
shows the desigsketches of drawing colour for each play&ble 57.6a and

Table 57.6b show the actual drawing colour of the puzzle for each player.

Players (P1/P2) Drawing Colour Hint Image
P1 |
Dark Green
P2 O
Yellow

Table 57.5: The design sketchesdfawing colour for each player

Players (P1/P2) Drawing Colour Hint Image
P1 B
Darkred
P2 m
Light red Press “K” To Draw!

Table 57.6a: The drawing colour of 8x8 pixel drawing puzzle

Players (P1/ P2) Drawing Colour Hint Image
P1 O
Dark brown
P2 m
Light brown Fress SKEHS Drtwd

Table 57.6b: The drawing colour of 10x10 pixel drawing puzzle
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The drawing colour is not necessarily same as the colour displayed in hintimage.
This is because the key to solve the puzzle is matching the pattern displayed in

hint image instead oimatching thecolour fefer toSection 57.c).

b. Place and Erase Colour

To place or erase colour on stepping blocks, players need to follow the steps in
Table5.7.7 below.

No. Steps Sketches

1 Step on the stepping block.

2 Press downinteract key once. Th

stepped block will change to th
drawing colour of the player only
the blockds col ¢

drawing colour.

That also means that other player (

override the coloured blocks with h

drawing colour ®o by pressig the

interact key.

Om
aln
00
©n
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3 Press down interact key once aga
The colour of stepped block will b
erased onl vy i f

mat ches with th

colour.

4 Optionally, long press the intera
key while stepping on the blocks

place or erase colour faster.

Table 57.7: Steps to place or erase colour on stepping block

c. Puzzle Solving

To solve the pixel drawing puzzle, players need to place colour on the stepping
blocks until it matches with the patterns displayed ininigtge providedTable

5.7.8 shows the stepy-step process to solve the puzzle.

No Steps Sketches
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Players enter the puzzle area.

=

Players open the hint arn
understand how to solve tk

puzzle.

Players place colour on the blog
to match the patterns displayed
hint image.
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4 The puzzle is solved as long as n
pattern is matched.
=... Hint
D[ 11|
CIC1OC
@000
& -
HEEN
@ [ ] ]|
5 The puzzle door is opened. T n
puzzle freezes as players can
longer interact withany stepping OO0
block anymore. CC1CE
HEEN
HEEN
(1)
1

Table 57.8: Stepby-step process to solve pixel drawing puzzle

5.8 Light Mirror Puzzle

Light mirror puzzle can be found in both level 1 and lev@lghle5.8.1 lists the

light mirror puzzles that are found in each level.

Level Puzzle Name

1 Simple Light Mirror Puzzle
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2

Full Light Mirror Puzzle

Table 58.1: Light mirror puzzledound in each level

The components used in simple light mirror puzzle and full light mirror puzzle

are slightly different. Table 8.2 and Table 8.3 list out the components used

in light mirror puzzles in level 1 and level 2 respectively.

Components Description
Hint Object Text-based hint.
Light Orb Act as the light source.
Mirror Reflect light.
Light Absorber Receive the light to open the puzzle door.

Small Hole Used to pass through blocked area.
Bricks Used to blocks the players.
Switch Interact to open the switch door.

Previous Door

The door that connects to previous level area.

Switch Door

The door is opened by the switch only.

Puzzle Door

The door is openeanly after the puzzle is solvec

Table5.8.2: Components used in light norrpuzzle in level 1

Components Description
Hint Object Text-based hint.
Light Orb Act as the light source.
Mirror Reflect light.
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Gem Receive the colour of light source and output
l 1T ght with the gembs

Light Absorber Receive theight to open the puzzle door.

Fire Arrow Trap A trap that shoots the fire arrow every fixed amo

of time interval.

Previous Door The door that connects to previous level area.
Block Door The door can be opened by the switch or step
block.
PuzzleDoor The door is opened after the puzzle is solved.

Table5.8.3: Components used in light mirror puzzle in level 2

Figure 58.4a and Figure B.4b show the sketches of the componentbgbit
mirror puzzlesn level 1 and level 2, while Figure&5a and Figure B.5b show

the actual implementationsf light mirror puzzlesin level 1 and level 2

respectively.
FPuzzle Door
Light Orb —@ / ©7— Light Absorber
— Switch Door
— Switch
Mirror —% f small Hole
— Brick
Hint Obj ——

Wwall Previous Door

Figure 58.4a: The sketches of placementight mirror puzzle in level 1
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Light Absorber ~ Puzzle
Door

Light Orb

Gem wall Previous Previous  Mirror
Door Door

Figure 58.4b: The sketches of placementight mirror puzzle in level 2

Figure 58.5a: the actual implementation lafht mirror puzzle in level 1
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Figure 58.5b: the actual implementation lafht mirror puzzle in level 2

a. Light Orb

Light orbs will emit light to one of the directions from up, down, left and right.
Figure 58.6 below shows the sketches of emission of light source from light orb.

o

Figure 58.6: The sketches of emission of light source from light orb

b. Mirror

Mirror has twosides, which are front and back. Figur&®shows the design of

structure of mirror in the game.
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Front Mirror

Back Mirror

Figure 58.7: The design of structure of mirror

Mirror can be interacted to rotate the mirror in 90 degree clockwise. To rotate

the mirror, playerseed to follow the steps shown in Tabl8.8.below.

No. Steps Sketches
1 Stand near and face to the mirror. z
2 Ul displayed will show that mirror i

interactable by the players.

ez

3 Press down the interact key onthe
mirror is rotated 90 degree clockwis

N

Table 58.8: The steps to rotate the mirror

Mirror will reflect light only when the light hits the front mirrofable 58.9

shows the outcome

of

l'ight reflection

Situatian

Description

Outcomes
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Light Source The light hits the bac Light Source
f mirror. The mirror i

will not reflect light.

ghtsource oy The light hits the  Uentsource N

front mirror. The

mirror will reflect Reflected Light
light.

Light Source The light hits the
/ front mirror. The Reflected Light

mirror will reflect

Light Source
light. /
Light Source Q The ||ght hitshe back Light Source Q

mirror. The mirror

will not reflect light.

Table58. 9: OQOutcome of I|ight reflection

c. Light Absorber

Light absorber receives one or two light sources and blend their colour together.
If light absorber onlyreceives one light source, the blended colour is always
same as the | i Gablée 58.80distsroatellGhe possibldight r .
colourwhile Table 58.11 lists outall the possible combination of blended colour

for light absorber.

Light Colour

Neutral

Red

Green

Blue
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Yellow

Orange

Purple

Cyan

Yellowish Green

Yellowish Blue

Table5.8.10: All possibldight colour

Colour A Colour B Blended Colour
Red Green Yellow
Red Blue Purple
Red Yellow Orange
Green Blue Cyan
Green Yellow Yellowish Green
Blue Yellow Yellowish Blue
Colour A - Colour A
- Colour B Colour B

Table 58.11: All possible combination of blended colour for light absorber

d.Gem

Gem has its own colo@nd output directioriTable 53.12 shows all the possible
colour that the gem may hawehile Table 3.13 lists out all the possible output

direction.

Gem Colour
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Red

Blue

Green

Yellow

Table5.8.12: All possible gem colour

Gem Output Direction Sketches

Left . ‘ . @
Right . ‘ . @
op ' 1 I 1)
Bottom . ‘ . @

Table5.8.13: All possible output direction of gem

Gem will only output the | ight with th

l i ght source with newdouraTabledBddIlstasout or t h

the gemb6s behaviour in different situa
Situation Description Outcomes

Neutral Light The gem receive Neutral Light Red Light

neutral colour from

Neutral Light Ieft, tOp or bottom Neutral Light
. . Red Light
» direction. e —

Red Light
. The gem will output .—

Neutral Light I'ght with its own Neutral Light
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colour in  output

direction.

Red Light .

‘Red Light

Red Light

The gem receives it
own colour from left,
top or bottom

direction.

The gem will output
light with its own
colour in  output

direction.

Red Light . Red Light

Red Light

Red Light

Red Light

Red Light

Blue Light .
Green Light.
Yellow Light.

The gem does ng
receive neutral colou

or its own colour.

The gem will not

output any light.

Blue Light .
Green Light.
Yellow Light.

Red Light

!

Blue Light

!

Green Light

Yellow Light

The gem will not
output any light if the
' i ght sour
is same as the outp

direction.

Red Light

!

Blue Light

!

Green Light

Yellow Light

Table58. 1 4 : The

Gem can be picked up and dropped by both playerpick up or drop the gem,

gemos

players need to follow the steps shown in TabBe15.below.

behaviour

No.

Steps

Sketches
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1 Stand near and face to the gen I

2 Ul displayed will show that ger
is interactable by the players. ;
3 Press down the pickup key ong

The gem is picked up by th

players

4 Press down the drop key to dr

the gem on pl a

Table 58.15: Steps to pick up or drop the gem

e. Switch

Switch can be interacted to open the door. Tal#4 6 below lists out the steps

to open the door via switch

No. Steps Sketches

1 Stand near and face to the switch.

¢
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2 Ul displayed shows the switch can

interacted by players. ;

3 Press down the interact key to open

door via the switch. ; E

Table 58.16: Steps to open the door via switch

f. Fire Arrow Trap

Fire arrow trap is a trap that shoots the fire arrow every fixed amount of time

interval. Table 58.17 explains the behaviour of fire arrow trap.

Behaviour Sketches

Fire arrow trapshoots fire arrow ﬁb

every fixed amount of time interval.

Fire arrow will damage players af
disappear after hitting players.
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Fire arrow will also disappear whe

hitting wall.

Table 58.17: The kehaviour of fire arrow trap

g. Level 1 Puzzl&olving

To solve the light mirror puzzle in level 1, players need to figure out a way to let
the neutral light hitting the light absorb@&iable 58.18 lists out the stepy-step

process to solve the puzzle.

No. Steps Sketches

1 Players enter theuzzle room from

previous door.

2 Players open the hint to understg

how to solve the puzzle.
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Players rotate the mirror until th
lights are reflected on each mirrg
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@ N
/7
O
{

Lights are blocked by the switg
door. P1 needs to pick up theck,
so that P2 can pass through
small hole to open the switch dog
via the switch.

oS
/7
> a®
@ N | O
{7
S o7
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Neutral light hits the ligh
absorber. The blended colour

neutral colour.
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6 Puzzle solved and the puzzle d¢

is opened. @
N

Table 58.18: Stepby-step process to solve light mirror puzzle in level 1

h. Level 2 Puzzle Solving

To solve the light mirror puzzle in level 2, players need to figure out a way to let
light absorber become orange colour. TabR1S. lists out the stepy-step

process to solve the puzzle.

No. Steps Sketches

1 | Players ente
the  puzzle

room from

previous

door.

2 | Players rotatg

the mirrors in

order to

reflect the
light to the

next room.
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Players ente
the next
room. Red
and yellow
colour are
required to
merge  into
orange

colour.

The player on
the left side
has toadjust
the position
of yellow
gens and

mirrors.
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The player on
the right side
has toadjust
the position
of red gems

and mirrors.

Players enter
the next

room.

The player on
the left side
has to arrang
the mirror
and gems
until the
yellow
reflected light
hits the light
absorber.
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8 | The player on

the right side

also arrange!

the mirror

and gems

until the red

reflected light
hits the light

absorber a:

well.

9 | The light

absorber

changes tc

orange coloul
and the

puzzle door i

opened.

Table 58.19: Stepby-step process teolve the puzzle.

59 Three Rotator Puzzle

Three rotator puzzle is introduced in level 2. The components used in the puzzle

are listed inTable5.9.1. below.

Components Description

Hint Object Text-based hintDisplayed hint is

AMat cfhatttheer ns t o

Stepping Block The blocks that can be stepped

open the small door.

Switch Interact to open the small door.
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ThreeRotator Machine A machine that can be rotated.

Machine Controller Interact to rotate thethreerotator

machine object.

Small Door The door is opened by the stepp
block or switch.

Puzzle Door The door is opened after the puzzle

solved.

Table5.9.1: Components of three rotator puzzle

Figure 59.2 shows the sketches of themponents of three rotator puzzle in
level 1, while Figure ®. 3 s hows the actual I mpl emer
game.

Fake Machine Controller
Puzzle Door

Small Hole

Stepping Block

small Door l Three-Rotator
Machine
' Switch

Previous Door

wall Machine Controller

Figure 59.2: The sketches of placement of three rotator puzzle in level 1
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Figure 59.3: The actual implementations of thre¢ator puzzle in level 1

a.Enter and Exit Small Door

To enter and exit the small doors, players need to follow the steps shoalrien
5.9.4 below.

No. Steps Sketches

1 Both players
need to step o
two separate
stepping blockg
to open the
respective smal
doors. Stepping

blocks will

change to yellow
colour when

being stepped.
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The door close
when only one
player steps ol
the stepping
block.

To enter the
small door,
player needs ft
roll to get inside
the small doot
before the door i
closed.
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To exit the smal
door, player

needs to interag

with the switch
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to open the
closed smal

door.

Table 59.4: Steps to enter or exit small door.

b. Puzzle Solving
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To solve the threeotator puzzle, players need to rotate the tho¢&tor machine
until all the patterns are matchddble 59.5 shows the stepy-step process to

solve the puzzle.

No. Steps Sketches

1 | Players enter thi
puzzle room from

previous door.
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Players step on th
stepping blocks ¢

open the door.

One of the player:
enters inside the
small door ang
interact with  the
machine controller
while another playe
stands beside th
machine to provide

views.
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Repeat theprocess
until all the patterns
are matched in th
threerotator

machine.
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5 | When the pattern
are matched, th
puzzle  door s

opened.

Table 59.5: Stepby-step process to solve the thiegator puzzle

5.10 Test Plans

Test plans ardeveloped to make sure each puzzle functions as exphaied
the implementation stage. The group of people that test and provide feedbacks

arefrom development team members, supervisors, friends and family members.

a. Stepping Puzzle

The test plans fostepping puzzle are listed out in Table 5.10.1 below.

No. Test Plans Expected Results Implemented

1 | Two players step ol Two random blocks Yes
the lighted blocks. | are lighted, and
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the lighted blocks fo
three consecutiv

times.

and the puzzle door is

opened.

correct sound i
played.
2 | Either one of thg Two random blocks Yes
players steps on th are lighted, and
unlighted block. wrong sound is played
3 | None of the playerf Two random blocks Yes
steps on any block. | are lighted every 1
seconds.
4 | Two players step ol All blocks are lighted, Yes

Table 5.10.1: Test plans for stepping puzzle

b. Pixel Drawing Puzzles

The test plans for pixel drawing puzzles are listed out in Table 5.10.2 below.

No.

Test Plans

Expected Results

Implemented

1

The player presses dow
interact key down onc
when the current steppe

blocks have default colou

The
stepped

colour of
blocks
changes to th

pl ayer 6s

Yes

The player presses dow
interact key down onc
when the colour of currer
stepped lbcks is the

pl ayer s owr

The
stepped

colour  of
blockg
changes to th

default colour.

Yes

The player presses dow
interact key down onc

when the colour of currer

The
stepped

colour of
blocks

Yes
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stepped blocks is anoth

pl ayer s col

replaces with the
pl ayer 6s

The

multiple

player walks of

blocks while

pressing the interact key.

The stepped block
are toggled a
described in tes

plars 1, 2 and 3.

Yes

The colour of steppin
blocksmatches the patterr

in the hint image.

The stepping block

freeze and  the
puzzle door g
opened.

Yes

Table 5.10.2: Test plans for pixel drawing puzzles

c. SimpleLight Mirror Puzzle

The test plans for simple light mirror puzzle are listed otiiaible 5.10.3 below.

hole.

through the smal

hole.

No. Test Plans Expected Results| Implemented

1 | Press down the interact k¢ The mirror is rotatec Yes
once while standing nei for 90  degree
and facing to the mirror. | clockwise.

2 | The source light hits th| The light will be Yes
front mirror. reflected.

3 | The source light hits th| The light will not be Yes
back mirror. reflected.

4 | Players interact with th| Only P1 can pick uf Yes
brick object. the brick object.

5 | Players interact with sma Only P2 can pas Yes
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6 | Players interact with th{ The switch door will Yes
switch. be opened.
7 | The light hits the wall. The light source will Yes
not penetrate
through wall.
8 | The light hits the brick The light source will Yes
object. not penetrate
through brick object
9 | The light absorber receive The colour of light Yes

one source of light.

absorber changes
t he sour
colour. The puzzle

door is opened.

Table 5.10.3: Test plans fermplelight mirror puzzle

d. Full LightMirror Puzzle

The test plans for full light mirror puzzle are listed out in Table 5.10.4 below.

will not penetrate

throughwall.

No. Test Plans Expected Result§ Implemented

1 | Press down the interact k¢ The mirror is Yes
once while standing near af rotated for 90
facing to the mirror. degree clockwise.

2 | The source light hits th| The light will be Yes
front mirror. reflected.

3 | The source light hits the ba¢ The light will not Yes
mirror. be reflected.

4 | The light hits the wall. The light source Yes

75




The light source hits gem i The gem behave

different situations.

as described i
Table 5.8.14.

Yes

Table 5.10.4: Test plans for full light mirror puzzle

e. ThreeRotator Puzzle

The test plans for thremtator puzzle are listed out frable 5.10.5 below.

No. Test Plans Expected Resulty Implemented
1 | Two players step on th The two small Yes
stepping blocks. doors in front of
the stepping
blocks are
opened.
2 | Either one player steps on th All small doors Yes
stepping block only. areclosed.
3 | Interact with the machin| The threerotator Yes
controllers. machine will
rotate.
4 | The patterns of the thre{ The puzzle doo Yes
rotator machine are matchec is opened.

Table 5.10.5: Test plans for threstator puzzle

5.11Summary

Chapter 5 explains the details of gameplay screens, pretated game items,

puzzle components and puzzle designs i

identified and tested during the implementation stage.
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Chapter 6: Data Analysis andDiscussion
6.1 Introduction

This chapter focuses on the analyaml discussiobased on the data collected

from participants

6.2 Data Analysis

1. How old are you?
11 responses

@ 12 years old or below
@ Above 12 years old

Figure 6.2.1The percentages of participants in different age groups

2. Did you play any 2D action-adventure game before?

11 responses

@ Yes, | played before.
@ No, this is my first time to play.

Figure 6.2.2Thepercentages of participants that play 2D actidmenture
game before

As shown in Figure 6.2.1 and Figure 6.2.2 above, all participants are categorized
in the age group of above 12 years old andgraat experience of playing 2D

actionadventure game batfe.
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Q1. Are you able to guess / know what you need to do when solving the puzzles below? Tick the
checkboxes below if your answer is yes.

11 responses

(Level 1) Stepping Puzzle 7 (63.6%)

(Level 1) 8x8 Pixel Drawing
Puzzle

(Level 1) Simple Light Mirror
Puzzle

(Level 2) 10x10 Pixel Drawing
Puzzle

9 (81.8%)

10 (90.9%)

(Level 2) Full Light Mirror Puzzle

(Level 2) Three Rotator Puzzle 10 (90.9%)

Figure 6.2.3The percentages of participants that know what to do when

solving each puzzle

As shown in Figure 6.2.3%3.6% of the participants know what to do when
solving the stepping puzzle in level 1, while 36.4% of the participants do not

knowwhat to do when solving the stepping puzzle in level 1.

81.8% of the participants know what to do when solving the 8x8 pixel drawing
puzzle, while 18.2% of the participants do not know what to do when solving
the 8x8 pixel drawing puzzle.

90.9% ofthe participants know what to do when solving the simple light mirror
puzzle, while 9.1% of the participants do not know what to do when solving the

simple light mirror puzzle.

72.7% of the participants know what to do when solving the 10x10 pixel drawing
puzzle, while 27.3% of the participants do not know what to do when solving
the 10x10 pixel drawing puzzle.
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Only 54.5% of the participants know what to do when solving the full light
mirror puzzle, while 45.5% of the participants do not know what to denw

solving the full light mirror puzzle.

10 out of 11 participants know what to do when solving the ftotedor puzzle,
while only 1 participant does not know what to do when solving the-totator

puzzle.

Q2. Are the puzzles below too challenging for you? Tick the checkboxes below if your answer is

yes. Answer Q3 only if any of the checkboxes is ticked.
4 responses

(Level 1) Stepping Puzzle

(Level 1) 8x8 Pixel Drawing
Puzzle

(Level 1) Simple Light Mirror
Puzzle

(Level 2) 10x10 Pixel Drawing
Puzzle

(Level 2) Full Light Mirror Puzzle 4 (100%)

(Level 2) Three Rotator Puzzle

Figure 6.2.4The percentages of pargeints that feel too challenging for each

puzzle

As shown in Figure 6.2.4]lgarticipants do not feel that the stepping puzzle,

8x8 pixel drawing puzzle, and simple light mirror puzzle are too challenging.

1 out of 11 participant feed that the 10x10 pixel drawing puzzle is too
challenging to solved out of 11 participants feel that full light mirror puzzle is

too challenging to solve.
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Q4. Do you play collaboratively with another player to solve the puzzles below? Tick the

checkboxes below if your answer is yes. Answer Q5 only if any of the checkboxes is unticked.
11 responses

(Level 1) Stepping Puzzle 10 (90.9%)

(Level 1) 8x8 Pixel D;auv;gg 11 (100%)

Level 1) Simple Light Mirror

: ) Pere Puzzle 9(81.8%)
(Level 2) 10x10 Pixel D;’a:;:‘g 11 (100%)
(Level 2) Full Light Mirror Puzzle 10 (90.9%)

(Level 2) Three Rotator Puzzle 10 (90.9%)

0.0 25 5.0 75 10.0 12.5

Figure 6.2.5The percentages of participants play collaboratively with another

player to solve ez puzzle

More than 80% of the participants play collaboratively with another player to
solve each puzzle.

Q6. Do the puzzles below make logical sense to you? Tick the checkboxes below if your answer is

yes. Answer Q7 only if any of the checkboxes is unticked.
11 responses

(Level 1) Stepping Puzzle

10 (90.9%)
(Level 1) 8x8 Pixel Drawing 11 (100%)
Puzzle
(Level 1) Simple Light Mirror 11 (100%)
Puzzle
(Level 2) 10x10 Pixel Drawing 11 (100%)
Puzzle
(Level 2) Full Light Mirror Puzzle 11 (100%)
(Level 2) Three Rotator Puzzle 10 (90.9%)
0.0 25 5.0 75 10.0 12.5

Figure 6.2.6The percentages of participants feel that each puzzle makes

logical sense

More than 90% of the participants feel that epohzle makes logical sense.
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Q8. Rate your level of satisfaction after the puzzles are solved.

I very Satisfied M Satisfied Neutral [l Dissatisfied [l Very Dissatisfied

(Level 1) Stepping Puzzle (Level 1) Simple Light Mirror Puzzle (Level 2) Full Light Mirror Puzzle

Figure 6.2.7The percentages of participants on different level of satisfaction

after the puzzle are solved

As shown in Figure 6.2.B, out of 11 participants feel satisfied after solving the
stepping puzzle. 4 out of 11 phiaipants feel normal after solving the stepping

puzzle. 2 participants choose to not answer this question.

After solving the 8x8 pixel drawing puzzle, 1 out of 11 participants feel very
satisfied, 6 out of 11 participants feel satisfied, 1 out of lliggzants feel
normal, 1 out of 11 participants feel very dissatisfied, and 2 participants choose

to not answer this question.

After solving the simple light mirror puzzle, 2 out of 11 participants feel very
satisfied, 7 out of 11 participants feel saéidf 1 out of 11 participants feel

dissatisfied, and 1 participant chooses to not answer this question.

After solving the 10x10 pixel drawing puzzle, 1 out of 11 participants feel very
satisfied, 7 out of 11 participants feel satisfied, 1 out of 11 paatits feel
normal,1 out of 11participant feels very dissatisfiednd 1 participant choose

to not answer the question.
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After solving the full light mirror puzzle, 5 out of 11 participants feel very
satisfied, 4 out of 11 participants feel satisfiecdqut of 11 participants feels

normal, and 1 participant feels dissatisfied.

After solving the threeotator puzzle, 3 out of 11 participants feel very satisfied,
5 out of 11 participants feel satisfied, 1 out of 11 participants feels normal, 1 out
of 11 paticipants feels dissatisfied, and 1 participant chooses to not answer this

question.

6.3 Discussion

According to Schel{(2008) a good puzzle has a clear goal, while a bad puzzle
makes players confuse what to do. Around half of the participants cannot guess
what they need to do when solving the full light mirror puzzle. This indirectly
causes the participants to feel too chaliegdo solve the puzzle, as they could

not understand the goal of the puzzle.

According to A.Einhorn (2015), good puzzle design gives a player the moment
of satisfaction when the solution that he thinks hard works. Most of the

participants feel satisfiegffter playing the puzzle.

According to Lubarn(2002), a lot of players will lose interest when a puzzle is
impossible to break. The hint is provided in each puzzle to provide clues for the

players to solve the puzzle.

6.4 Summary

The result of survey is analysed and discussed in Chapter 6. Thehapxer
explains the challenges or obstacles that Medic team met along the development
process. The future enhancement of T wi

mentioned as well.
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Chapter 7: Conclusion

Along the development process, the author had enemdimany obstacles and
challenges. One of the challenges is heavy schedule. Each of the team members

of Twinbébs Elude project has 1 to 3 sub
game developmenEach member needs to manage his own time wi3é¢lg.

second challengis time constraints. The project is given only around 5 months

of development timéo make a complete game and research report at the same
times. The third challenge is immature working pipeline at early stégewvork

distributed betreen each member is not balanced. The challenge is solved by

having the discussions among team members aadjust the workflow.

There are stil]l rooms of i mprovements
One of the future enhancements is to add sairggin the game. When players

die in the game, players need to respawn at the start point of the level again. The
save points can | et players respawn at
time. Secondly, add support for animatiosased hints. Anintaon can give

players more clearly visual clues as compared to texts only. Thirdly, support

more than 2 players to connect to the game at the same G@ueently, the

game only supports exactly two players to connect to the game within one single
versionbuild. Adding this support can make more pairs of players to play the

game at the same time under the same version build.

The future research direction can be the study of the effect of complexity of

puzzle on the playerds experience.
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Appendix A: Proposal Presentation Slides

| 3
EYP Games Proposal

Name ID Course / Year
Koh Wan Yee 1803185 GS /Y332
Muhamad Elias Bin Mohd Alif Leong 1705608 GS /Y332
Tan Wei Yon 1600825 GV /Y332

Game 1: Twin's Elude
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Story

® Living in a world where’s twin is taboo because ex-demon rulers were a twin pairs.
® Two twin forsaken by their village and were thrown into sacrificial well.
@ Villagers doesn’'t know there’s a monster dungeon inside the well, they don’t even
care what’s available underneath as long as they can sacrifice the twin.
® Twin managed to survive the drop, after waking up, they saw a dungeon door in
f r o n t o f t h e m
® Now, the twin must work do whatever it takes to survive and escape the dungeon
to fight their destiny.
Unique Selling
Game Info Point
® Genre: Action-Adventure ® 2D version of compulsory to play two-
players with split-screen.
® Target Audience: 12++ ® Must work together to solve puzzles even
though they can move to seperate
@ Graphic: 2D Top-Down View locations.
® Screen transition change from split screen
® Target Platform: PC to one screen while playing.
(Exp: Will change to one screen only when
® Control Device: Keyboard fighting boss)
7 \YER)E \DED)E
Inspirations

AWAY OUT
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Character Design

® Twin’s taboo - Madagascar Zulu’s
@ Clothing Reference
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Map (When two player opening it)

Pause Scene

2P Request to Pause

® —Resume Game —
— Options — ©

— Quit Game —

Boss Scene
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Game . @ Photon Plugin in Unity engine.
Networkll‘lg @ Client-server architecture
® Why using Photon?

O Save tons of development times.
O No need to deal with low-level socket
programming.

Photon PUBLIC Cloud

Potentially To Be

® E}ﬁtc'haracters will have different functions, can do different things with each of
them.
® Controller support.

Game 2: Trance Authorized
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Story

® Player play as Hypnotherapist that helps people to forget about their trauma.
® One day, “Cody” mother fell ill and he needed a lot of money.

@® While looking for a way to obtain more money, he saw a big research company recruiting
huge numbers of people to retrieve an artifact at their destroyed facility.

® “Cody” decided to take on the job and went to retrieve the artifact with numbers of people.
@ However, they didn’t know that the place was infested with monsters and terrorist.

® Without the option to turn back, “Cody” must press forward to get the artifact to get the fund
to save his mother.

Unique Selling

Game Info Point

® Genre: Action-Adventure ® Hypnotize the enemies as the core
gameplay.

® Target Audience: 12++ ® The skills and possibilities of the character
depend on the other Als instead of the

@ Graphic: 2D Top-Down View main character itself.

@ Target Platform: PC

® Control Device: Keyboard

Inspirations
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Character Design

® Smart/formal
clothing

Hypnosis State(Player Detect Radius)
oY —
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Boss Fight

TR W

Potentially To Be

‘l’ go?eqmctions to the main characters.

® Controller support.
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Project Scope

1st Game: Twin's Elude

Minimum Levels: 3-5

Minimum Boss Fights: 1- 2

At least functional online 2D multiplayer
experience.

Suitable sound effect/ BGM used.

Overall visual looks integrated and suitable
for the theme.

Functional Bugs Tolerant: < 5% - 10%.

2nd Game: Trance Authorized:

Minimum Levels: 3-5

Minimum Boss Fights: 1- 3

Smooth transition between main character
and the controlled Al.

Suitable sound effect/ BGM used.

Overall visual looks integrated and suitable
for the theme.

Functional Bugs Tolerant: < 5%

Schedule / Gantt Chart (Wei Yon)

‘Wei Yon W1 | W2 | W3 | W4 | W5 | W6

wo

W10 | Wil | W12 | W13 | W14 | W15 | W16 | W17 | W18

Split Screen (2 Players)

Room Lobby
Basic Room Lobby
Extended Room Lobby

Player

Movement

Pick

Use Object In Hand

Animations

Networked Player
Al Enemies

Movement

Systems

Networked Al Enemies
Boss Fights
Basic Boss Fight
Networked Boss Fight
Screen Transition (Split & Join)

Up Object

In-Game Puzzle Mechanics

Game Music
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Schedule / Gantt Chart (Elias)

~o PIC: Elias (Designer)

W4

wis

Brainstorming Session
Market Research
Level Design

Level design research
Build paper prototype
Build polish level in game engine
Test level

Game Mechanics
4.1 | Mechanics research
42 | Add mechanics
4.3 | Polish mechanics
4.4 |Testmechanics

Characters Design
6.1 | Main character behaviours/design
6.2 |Normal enemies behaviours design
6.3 |Bosses behaviours/design
L8}

Tnput Controls Design
Game Sound Effect/Music

9.1 |Sound Effect

9.3 | Background Music Mausic Cue

Dialogue

Create Mock Dialogue

Implement Dislogue

Test Dialogue

Schedule / Gantt Chart (Wan Yee)

PIC: Wan Yee (Artist)

Wi | w2 | w3 | we | ws | we

ws | wo | wio| wii | wiz | wis | wis | wis | wis | w17 | wis | wis | w2

Brain Storming/Art Direction
Concept Art Sketches
Game Envi

[ T T T T T T T T T 1

Map Tiles
Props
Environment Misc
Polish

Main Character
Boss

Enemies
UI Framework
3 Curseene storyboard
7 Animation
‘Character Movement
Character Object/Skills
Boss Movement
Boss ObjectSkills
‘Enemies Movement
Cutscene Animation
Particle Effects
ur
Main Menu
Control Options
Victory Scene / Death Scene
Game Sound E;

Sound Effect
Background Music/Music Cue
10.1 Game Logo
102 | Game Poster
Name Per Month Cost Total Cost
House Electrical Expenses RM500 x 3 RM1,500 x 6 RM9,000
House Water Expenses RM30 x 3 RM90 x 6 RM540
Staff Salary RM2,000 x 3 RM®6,000 x 6 RM36,000
Development Hardwares - RM4000 x 3 RM12,000
Software Licenses RM867 RM967 x 6 RM5,802
Emergency Budgets - RM20,000 RM20,000
Overall Total Cost RM83,342
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Softwares & Hardwares

@ Unity 2019.4.13f1 ® Photoshop CC 2019
® Visual Studio 2017 ® Discord

@ Github Desktop

Individual Research Topics

Research Titles

Koh Wan Yee:

@ Effects of the facing direction of character to the player’'s emotion when
animation occur.

O Is the player focused on the facial expression of the character during
gameplay?

O Is the player more immersed when the character animation shown in front
view?

O Why does the player feel more immersed when the animation is shown in a
specific view?

O How does the facial expression affect the player’s emotion compared with
body language only animation?
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Research Titles

Elias Leong:

® The influences of game level design on player’s immersion.
O Does platform matters in level design to affect the player immersion?
O Will repetitive level design mechanics ruin the player immersion?
O What is the appropriate complexity/difficulty required for the player to be fully
immersed when playing the level?
O Is the graphic quality important in level design to enhance the player

immersion?

Research Titles

Tan Wei Yon:

@ The effects of the uncontrollable key input on the player’s experience.
O Does the player experience get worse when implement uncontrollable input in the
game?
O Isit possible to create a satisfied player experience with the uncontrollable input?
O What is the effect of the frequency of the uncontrollable input on the player
experience?
O If the timing of the uncontrollable input is predictable, will it makes the player

experience more enjoyable?

The End
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Appendix B: Questionnaires

4/18/2021 The Effect of Puzzle Design on Player's Experience

The Effect of Puzzle Design on Player's
Experience

* Required

1. 1.How old are you? *
Mark only one oval.

12 years old or below

Above 12 years old

2. 2.Did you play any 2D action-adventure game before? *
Mark only one oval.

Yes, | played before.

No, this is my first time to play.

https://docs.google.com/forms/d/1dAoPM5hoQPabBONvJjoxmrTaeVWpudH3ZLgDCOWO0z4o/edit
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4/18/2021 The Effect of Puzzle Design on Player's Experience

3. Q1. Are you able to guess / know what you need to do when solving the puzzles
below? Tick the checkboxes below if your answer is yes.

Check all that apply.

(Level 1) Stepping Puzzle (Level 1) 8x8 Pixel Drawing Puzzle
(Level 1) Simple Light Mirror Puzzle (Level 2) 10x10 Pixel Drawing Puzzle

(Level 2) Full Light Mirror Puzzle (Level 2) Three Rotator Puzzle

https://docs.google.com/forms/d/1dAoPM5hoQPab6ONvJjoxmrTaeVWpudH3ZLgDCOWO0z4o/edit
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4/18/2021 The Effect of Puzzle Design on Player's Experience

4. Q2. Are the puzzles below too challenging for you? Tick the checkboxes below if
your answer is yes. Answer Q3 only if any of the checkboxes is ticked.

Check all that apply.

(Level 1) Stepping Puzzle (Level 1) 8x8 Pixel Drawing Puzzle

(Level 1) Simple Light Mirror Puzzle (Level 2) 10x10 Pixel Drawing Puzzle

(Level 2) Full Light Mirror Puzzle (Level 2) Three Rotator Puzzle

https://docs.google.com/forms/d/1dAoPM5hoQPab6ONvJjoxmrTaeVWpudH3ZLgDCOWO0z4o/edit
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4/18/2021 The Effect of Puzzle Design on Player's Experience

5. Q3. Please elaborate which parts make you feel too challenging to solve.

https://docs.google.com/forms/d/1dAcPM5hoQPab60NvJjoxmrTaeVWpudH3ZLgDCOWO0z4o/edit
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4/18/2021 The Effect of Puzzle Design on Player's Experience

6. Q4. Do you play collaboratively with another player to solve the puzzles below?
Tick the checkboxes below if your answer is yes. Answer Q5 only if any of the
checkboxes is unticked.

Check all that apply.

(Level 1) Stepping Puzzle (Level 1) 8x8 Pixel Drawing Puzzle

(Level 1) Simple Light Mirror Puzzle (Level 2) 10x10 Pixel Drawing Puzzle

(Level 2) Full Light Mirror Puzzle (Level 2) Three Rotator Puzzle

https://docs.google.com/forms/d/1dAoPM5hoQPab6ONvJjoxmrTaeVWpudH3ZLgDCOWO0z4o/edit
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4/18/2021 The Effect of Puzzle Design on Player’s Experience

7. Q5. Please elaborate how you able to solve the puzzle(s) without collaboration
with other player.

https://docs.google.com/forms/d/1dAoPMShoQPab60NvJjoxmrTaeVWpudH3ZLgDCOWO0z4o/edit
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