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Abstract
This study focuses on studying time mechanics and concepts in video games by using a
method defined by Zagal and Mateas (2010) for analysing temporality (the understanding and
design of time) in video games. The Legend of Zelda: Majora’s Mask (2001) was chosen
because of its heavy themes surrounding time mechanics and manipulation.

First the authors highlight a few studies discussing time in video games before describing the
concepts outlined in Zagal and Mateas’ temporal framework. Nine out of the twelve concepts
were applicable to Majora’s Mask. The study observes two playthroughs of the game using
the close reading method before the findings are discussed and categorised according to Zagal
and Mateas’ theory: common temporal frames, temporal anomalies and temporal
manipulation. The framework proved to be applicable for the purposes of the study and useful
for game designers to understand nuanced temporal concepts. When certain mechanics were
difficult to categorise, a new temporal frame was defined, as per Zagal and Mateas’
recommendation.

Key words: video games, game design, time mechanics in video games, temporal frames,
game-world time, real-world time, fictive time, The Legend of Zelda, Majora’s Mask,
Nintendo
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Abstrakt
Denna studie fokuserar på att studera tidsmekaniker och koncept i tv-spel genom att använda
en metod utvecklad av Zagal och Mateas (2010) för att analysera temporalitet (förståelsen och
gestaltningen av tid) i spel. The Legend of Zelda: Majora’s Mask (2001) valdes på grund av
dess starka fokus på tidsmekaniker och tidsmanipulation.

Först nämner författarna några studier som handlar om tid i tv-spel innan de beskriver
begreppen som diskuteras i Zagals och Mateas tidsramverk. Nio av tolv begrepp är tillämpliga
på Majora’s Mask. Studien observerar två genomspelningar av spelet via närläsningsmetoden
innan informationen diskuteras och kategoriseras enligt Zagals och Mateas teori: vanliga
tidsramar, tidsanomalier och tidsmanipulation. Ramverket visade sig vara tillämpbart på
studiens syfte och användbart för speldesignare att förstå nyanserade tidskoncept. När vissa
mekaniker var svåra att kategorisera, definierades en ny tidsram enligt Zagals och Mateas
rekommendation.

Nyckelord: Tv-spel, speldesign, tidsmekaniker i tv-spel, tidsramar, spelvärldstid, verklig tid,
fiktiv tid, The Legend of Zelda, Majora’s Mask, Nintendo
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1 Introduction
Time plays a major role in video games. Zagal and Mateas, in their 2010 article Time in Video
Games: A Survey and Analysis, explains that performing an action in a video game will
inevitably influence the future events of the game. They discuss further uses of time that can
be implemented using a myriad of different mechanics, such as through time pressured events,
cycles and scheduled events, coordinated play, and time manipulation. In the medium of
games, time can behave differently from what is experienced in reality, and several different
time perspectives may overlap and create dissonance and inconsistency in the eyes of a player.

Zagal and Mateas developed a tool meant to define and analyse time based concepts such as
duration, actions, reactions, timed events, round and turn based gameplay, day to night cycles,
and other phenomena commonly seen in video games. Their focus is on game temporality, or
temporal frames.

The objective of this paper is to put their tool into practice by analysing a game built around
time, and discuss different ways game designers can use time in video games, both as a
mechanic and as a storytelling device. The game chosen for this study is Legend of Zelda:
Majora’s Mask (2001). The authors will conduct their own respective playthroughs of the
game and analyse the time mechanics and concepts as they appear. These can then be
categorised in the appropriate frame as explained by Zagal and Mateas.

The study aims to verify the intended use of Zagal and Mateas framework by applying it to
Majora's Mask, and identify mechanics and the relationships between them that normally
would go unnoticed while playing. Ideally, this will allow for a better understanding of time
based concepts concerning game design and narrative in 3D games, open a discussion and
potentially define new temporal phenomena.

Other games and franchises will also be referenced in order to give examples of how time can
be used in games, such as The Legend of Zelda: Ocarina of Time (1998), Animal Crossing
(2001), Prince of Persia: The Sands of Time (2003), Space Invaders (1978), World of
Warcraft (2004) Undertale (2015) and Pathologic (2005).

2 Background
The importance of understanding time can be seen through history. One example is in the
usage of the sundial; a form of time measurement using the sun and shadows. The oldest
known sundial is one found in Egypt; dated back to around 1300 B.C (Bryner, 2013). Despite
the use of the sundial, time can be personal and differ from person to person. It becomes
especially clear that time as a concept differs depending on who you ask when studying the
works of the past.

This concept has been pondered over by philosophers, religions and scientists alike for
hundreds of years, with many different conclusions. Ancient mythologies attributed time to
Gods; e.g the greek Khronos or the egyptian Heh. According to Von Leyden (1964) and
Goldin (1998); Plato, in the fourth century, believed time to be part of a heavenly system. He
saw it as an unified cycle of moments; both right and wrong. The Japanese traditional
fundamental proposition surrounding time is, states Wynn (2020), that everything passes out
of existence as soon as it has originated and in this sense time is momentary. In 1905, Einstein
tried to illustrate time and relativity using maths, showing that time might not necessarily
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flow at the same rate. It should not be assumed that all events in the universe happen
simultaneously (Kennedy, 2003).

Taking a look into the amount of philosophical and mathematical ideas surrounding time,
allows for an understanding of how fluid the concept can be. Humans can try to define time
with numbers and maths, clocks and calendars, but there are no absolutes to the definition of
time and its workings. Temporality can be observed and understood through a myriad of
different perspectives. In games, time can be shaped by the game designers without
restrictions, and held together by code, narrative and visuals. The following sections will
explore the ways time appears in interactive media and introduce the framework this thesis is
built around.

2.1 Time travel and paradoxes
Many people have researched time in video games. Lluís Anyó in Narrative time in video
games and films: from loop to travel in time (2015) and Linda Lahdenperä in “Live - Die -
Repeat”. The Time Loop as a Narrative and a Game Mechanic (2018) are but a few that have
written about the narrative impact in games and movies, specifically about time travel and the
time loop.

The thing that sets games apart from other narrative media, like books or movies, is that
games are able to be manipulated; they are interactable. The player of a game sets and
controls the pace of its entirety, including the narrative. The narrative, in a way, completely
depends on the player’s actions.

In a single player game, time itself, and therefore the story and events, behave and are treated
differently from a multiplayer game. For example, In a MMO (Massively Multiplayer Online)
game like World of Warcraft (2004), time is much less flexible in that it affects everyone
equally; Allowing every player in World of Warcraft to have the ability to manipulate time,
such as pausing the game or rewinding time, would not work. Both from a gameplay and a
narrative standpoint, it would create an abundance of issues and paradoxes. Paradoxes such
as; there would be no real plot-related conflict as it could be avoided using time manipulation.

Anyó (2015) discusses the topic of time paradoxes; what happens if the player knows more
than the in-game playable character? It births an unmistakable time paradox of the character’s
actions being based on information they do not, and could not, possess within the frame of the
game world. This is especially true if the character is not aware of the time manipulation; then
the entirety of the game makes no sense from the point-of-view of the game.

2.2 Time loop and replay
A time loop is a phenomenon where periods of time are repeated and re-experienced by
someone. In games this is usually a way for the player to learn by repetition. Despite the
possible narrative issues of time manipulation; Anyó (2015) states that loops, especially as a
narrative device, adds tension on time and in-game logic. While narratives about time loops
appear in books and cinema, the tension is very different from the one found in video games
where the player's actions directly affect how the loop plays out. In books or movies, the only
way for the person consuming said media to experience a type of interactive looping is by
rereading or rewatching it.

In her study, Lahdenperä (2018) explores the various ways time, time loops especially, can be
experienced by fictional characters in looping narratives and players of video games. The
reason behind connecting fiction and players and their experiences is that time narratives
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(books, movies etc.) imitate the replay quality of video games. There are similarities between
a character in time loop fiction redoing a sequence and a player rewinding time in a game.

Lahdenperä’s study revealed that there are three alternatives to experiencing the loop in any
media; it can be experienced by a fictional character in a time loop narrative, a person playing
a game with replay mechanics (reloading or directly rewinding etc.) or by both character and
player. In other words, the experience of looping can take place on the level of story, level of
mechanics or level of both mechanics and story. There can only be one out of the three
alternatives at a time.

2.3 Time in video games
The article Time in Video Games: A Survey and Analysis (Zagal & Mateas 2010) proposes a
conceptual tool that can help define and analyse specific temporal frames in video games.

The base for their framework uses the relationist view of time as it follows similar
conventions with the progression found in video games. It regards time as a construction of
events, both actual and possible events. In his journal, Poidevin (1990) describes relationism
as “possibilities of change”. Zagal and Mateas tie relationist ideas of “events” to “state
changes” observed in games in order to isolate and analyse the relationships between their
temporal properties.

2.3.1 Temporal frames
The most common use of temporal frames in game studies lies in examining the relationship
between the time and events in the game world, versus the actual time the player is engaging
with the game, but Zagal and Mateas defines a broader, more general view of temporality that
is not limited to these specific instances. This allows for further analysis of temporal
phenomena and structures, and is not limited to a specific kind of game. Zagal and Mateas’
framework focuses mainly on four temporal frames;

● Real-world time

Events taking place in the physical world, the immediate game world, and the player
character’s body, usually play out using real-world time. Especially in roleplaying games,
making sure that sound and movement around the player character matches the real world
allows players to more easily relate and immerse themselves into the game.

Time limits and game-play durations are also common elements found in games. More often
than not, they are communicated to the player using real-world time; using counters, clocks,
sound, or implicit effects.

Some games have the player trigger timed events as part of the story and game-play, such as
challenging the player to complete a task in time, or giving the player a temporary benefit or
disadvantage.

● Game-world time

Games can program and establish their own rules for durations of gameplay, triggers, cycles
and events, independent of the real world.

Abstract games determine when events take place depending on gameplay actions or in
relation to other events. Tasks in role playing games might take a certain amount of time to
perform, and some actions might have a cooldown time until you are able to use them again.
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Time in the game world does not have to align with real life. In the game world, a day might
pass in a few minutes, and sometimes time is compressed even more, into years or even
centuries.

Day and night cycles can also have an effect on both gameplay and character behaviour.
Security might tighten in towns or strongholds and enemies might wander at night, while
friendly characters might be asleep or inside their homes. Game-world time also determines
schedules and walking patterns for non-playable entities.

● Coordination time

This refers to events that coordinate the actions of players and computer controlled entities.
Board games, card games, strategy games, and roleplaying games in particular make use of
coordination time.

Single player games using a round system, allows the player to make a set of actions per
round, while responding to the actions of a computer opponent or simulated events.

Round-based multiplayer games allow players to act at the same time, but their actions do not
take effect until everyone has chosen what to do. In turn-based games, players take turns to
act. The other players are unable to make any plays while outside of their turn, but they are
able to plan their moves depending on the other players' actions. Round-based games can be
more unpredictable as all actions happen simultaneously. Some games switch between round
and turn-based play.

Other, more abstract types of coordination can be seen in games where players use a currency
or action points to perform a move or play. Player characters may also have different skills
and attributes that allow them to act faster than others. Some actions might be more useful,
but have a higher cost, or take longer time to perform.

● Fictive time

By applying sociocultural labels to events and narrated sequences, the player’s expectations
and understanding of the game change. If a game round is referred to as a “year”, the player
will anticipate their actions to be on a similar scale. This is called a temporal schemata; an
individual interpretation of time within the established framework.

Another way a game can strengthen its fictive frame is by showing the passing of day and
night, different seasons, and biological cycles such as requiring the player character to eat and
sleep. The frame can also be culturally specific, such as following an athlete, or rock star
through their career, or a child growing into an adult. Games can also have historical
narratives, which give additional connotations associated with events from world history.

Another common way to strengthen the fictive frame is through narrated event sequences.
These can be summed up with three subcategories; story time (the story being told), discourse
time (how the story is told) and narration time (when the story is told). It is up to the player to
reconstruct an understanding of story time from the discourse.

Story time can be conveyed to the player in other ways than strictly narrated events.
Cut-scenes, flashbacks, audio, visual style and dialogue between characters are all part of the
discourse. Events may even be playable or stretch between multiple entries in a franchise.
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2.3.2 Temporal anomalies
It is very common for games to use multiple temporal frames. This coexistence can cause
contradiction and inconsistency, Zagal and Mateas (2010) refer to this phenomenon as
temporal anomalies;

● Temporal bubbles

A temporal bubble can occur while transitioning between different temporal frames. It is
common for role playing games to have areas where the game-world time pauses, such as
buildings or even whole towns. Some games also pause time during battles or encounters. An
event narrated to take place during a certain time of day may also prevent time from
advancing until the player completes it. It is also normal for games to suspend game-world
time during cutscenes and dialogue with other characters.

● Temporal warping

Temporal warping occurs when temporal frames overlap. For example, if one day in the game
equals ten minutes in the real world, a character moving in real time is noticeably
disproportionate to the game-world time. A game may also imply that a task will take one
hour to complete, while the player only requires a few minutes to do so.

● Nonuniform temporality

Some games deliberately break their own temporal frames by compressing or expanding the
passage of time. A game may normally equal one day to ten real minutes, but make an
exception and allow time to move much slower in one section of the game. This can be
helpful for narrative purposes, but be inconsistent with the established expectations.

● Hardware related anomalies

This anomaly is not intended as part of the game design and becomes a problem when
perceived by the player. This can occur when playing an older game on a faster machine. A
high processing power might cause the game to run too fast and render the game unplayable.
It also works the other way around. If the hardware is unable to process the game information
as intended, the game might slow down or stutter. This problem is not necessarily caused by
the hardware itself. If the gamefiles are too big or forces too many entities to be rendered at
the same time, the hardware will struggle to keep up.

Similarly, when playing multiplayer games online, a bad network connection can also cause
the affected player to lag behind the players with a faster connection.

2.3.3 Temporal manipulation
Some games allow the player to manipulate the temporal frames, opening up unique elements
of gameplay and further anomalies;

● Manipulating coordination time

In games using rounds and turns, it is common to allow the player to skip their turn. Players
may also be forced to skip their turn or be able to act multiple times in a row. Some games
may also allow the player to change the order of turns by holding their turn for later, or a rule
may determine a different order depending on current standing or other elements. In those
cases, player order becomes part of the strategy.
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Manipulation of coordination time can also apply to games without turn taking, such as team
matches. If the player character is killed by the other team, the player may have to wait for a
certain time until they can revive, or “respawn”, and keep playing. Some games allow other
players to revive their teammates if they are quick enough, thereby allowing the player to get
back into the game right away.

● Pausing, starting or stopping game-world time

Allowing players to suspend the game-world, while still being able to make decisions is also
common. Most roleplaying games let the player open their inventory in order to select items,
change clothes and heal their character, even during the heat of battle.

Some games are exclusively played while the game-world time is suspended. In these cases,
the player makes strategic decisions that are then acted out by the game characters when time
starts moving again.

● Manipulating the relation between game-world time and real-world frames

Unlike hardware related anomalies, these refer to intended mechanics. Some games allow
players to slow down game-world time in order to perform difficult actions, or speed it up to
get through uneventful parts. There is also a difference between changing the pace of the
whole game (everything on screen will move in slow or rapid motion), or the game-world’s
progression of events (in-game events will occur less or more frequently). Whether the player
character’s speed is changed with the rest of the game-world is also something to consider.
Some games allow the player to change the speed of one certain character, enemy or object.

Another form of manipulating the game-world time is the mechanic to reverse time, allowing
the player to go back to an earlier state of the game. This can be used in various ways during
gameplay, such as obtaining information, fixing a mistake, or trying for a different outcome.

● Manipulating the relation between game-world frames

Some games overlap the player’s earlier actions with the current game-world time. This is
usually seen in racing games where a transparent vehicle will replay the player’s best play,
allowing the player to literally race against their previous record. This kind of ghost racer is
intangible and can not interact with the player, but this is not always the case. Some games
make overlapping play the focus, replaying previous actions with the player’s new ones to
solve a puzzle or complete a challenge.

● Manipulating the fictive frame

Mechanics that allow the player to manipulate the fictive frame are usually found in games
about time travel. These narratives usually focus on changing the past with the purpose of
fixing or preventing something in the future. In these narratives, the player character is aware
of these events, and can use their knowledge, and sometimes items, from different times, to
affect the past or future. Some games allow character death to be remembered by the
protagonist and part of the story, while others treat a Game Over as something that never
happened.

2.3.4 Summary
In their article, Zagal and Mateas define a conceptual tool for analysing video games
temporality. They first introduce the four main temporal frames. Real-world time, which
refers to durations aligning with reality, such as sounds, movements and time limits.
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Game-world time, which refers to programmed instances, durations and cycles within the
game world. Coordination time, which refers to turn and round based gameplay between
players and game entities. Lastly, Fictive time, which refers to the passing and context of time
within the narrative.

They then discuss phenomena where the relationship and interaction between the temporal
frames create inconsistency and dissonance with our experience of time. Zagal and Mateas
call these temporal anomalies. Temporal bubbles, which refers to instances and areas when
the game-world time stops moving, but still allows the player to act. Temporal warping,
which refers to when there is an inconsistency between overlapping temporal frames, such as
game-world time and real-time coexisting. Nonuniform temporality, which refers to when a
game bends their own rules and temporarily compresses or expands the duration of time. And
Hardware related anomalies, which refers to unintentional issues due to processing power,
game size, and internet connection.

Finally, Zagal and Mateas lists different ways time can be affected by the player via gameplay
and the additional anomalies that might occur. Manipulating coordination time, which refers
to when game elements allow or force the player to change the structure of coordinated play,
such as turn skipping, extra turns and play order. Pausing, starting or stopping game-world
time, which refers to suspending the game world and entities while still allowing the player to
make decisions. Manipulating the relation between game-world time and real-world frames,
which refers to mechanics allowing speeding up, slowing down, or reversing the game-world
time. And Manipulating the relation between game-world frames, which refers to overlapping
previous gameplay alongside current play. Manipulating the fictive frame refers to
manipulating time within the narrative, such as time travel.

2.4 Application
The Legend of Zelda: Majora’s Mask will act as the main subject for the study, as it features
most of the general temporal frames and anomalies, as well as temporal manipulation. The
prequel, The Legend of Zelda: Ocarina of Time (1998) will also be used as reference to
deepen the discussion. Animal Crossing (2001), Prince of Persia: The Sands of Time (2003),
Space Invaders (1978), World of Warcraft (2004) Undertale (2015) and Pathologic (2005)
will also be used to highlight diversions or similarities found in other titles.

Nine of Zagal and Mateas frames will be explored and are as follows; Real-world time,
Game-world time, Fictive time, Temporal bubble, Temporal warping , Pausing, starting or
stopping game-world time, Manipulating the relation game-world time and real-world
frames, Manipulating the relation between game-world frames, and Manipulating the fictive
frame. Instances of all these concepts can be observed in Majora’s Mask and will act as both a
guide and a categoriser in the following section.

Not all concepts will be featured in this study. Namely; Coordination Time, and Nonuniform
temporality. This was decided as they mainly define the temporal effects found in turn och
round based games, such as strategy games, card games, and board games. Hardware related
anomalies will also be left out since it is mostly irrelevant to the intentional game design
itself, instead concerning the code and the machine running the software.

2.5 Majora’s Mask
The Legend of Zelda: Majora’s Mask, developed and published by Nintendo in 2000, is the
sixth instalment of the Legend of Zelda series. Each game in the franchise follows Link, the
chosen hero, who reincarnates continuously through history in order to save the world from
evil. Majora’s Mask in particular, uses time as the main focus in order to invoke a sense of
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urgency in the player, challenge them, and tell a story. This makes it a fitting candidate for
Zagal and Mateas’(2010) framework.

The game was developed shortly after The Legend of Zelda: Ocarina of Time (1998), a
critically acclaimed game which has often been hailed as the “greatest game of all time” by
various publications, such as Nintendo Power (2006), IGN (2008) and Metacritic (2019).
Ocarina of Time introduced many mechanics and interface concepts which have become a
standard for 3D action-adventure games today (Sivak 2009). Majora’s Mask takes place
during the same time period as Ocarina of Time, featuring several characters of the same cast,
and is built using the same game engine. As such, they are often mentioned together.
In Majora’s Mask, the antagonist is an imp called the Skull Kid who, before the start of the
game, stole the titular mask and obtained its dark powers. The mask corrupts and manipulates
Skull Kid into wreaking havoc upon the land of Termina, ultimately intending to destroy the
world by causing the Moon to fall down in three days. Link must travel across the land and
clear four dungeons in order to find a way to stop Skull Kid before time runs out. By using the
magical Ocarina from the prequel, Link is able to travel back to the first day of Skull Kid’s
terror, over and over again. Majora’s Mask is filled with many narratives and quests that occur
all at the same time during the game’s three day span (see Appendix A for a list of notable
characters, Appendix B for masks, Appendix C for locations and Appendix D for
miscellaneous concepts).

3 Method
As it offers several useful definitions of time related mechanics and phenomena found in
video games, the analysis will be carried out using Zagal and Mateas’ (2010) temporal
framework as the base. Their framework is open to all kinds of games, gives a clear
understanding of difficult-to-grasp concepts, and both allows and encourages the creation of
additional frames if needed.

Considering that the purpose of this study is to analyse mechanics and time frames as they
are; the thesis should avoid heavy bias from the authors and focus mainly on the facts
available. For that reason, it is vital that a method is established and that it is followed
accordingly. In sections about narrative choices, especially in section 4.1.1 Flashbacks and
storytime, there are no clear answers and the authors will have to draw conclusions and
interpretive guesses on the developers intent.

3.1 Data gathering
To collect data, a close reading will be used, which is a method most commonly used for
literary analysis. The process describes a careful reading of a text or other media, often
multiple times. The work as a whole might be observed, or only certain parts or themes
(Fisher & Frey 2014). When doing a close reading of a game, there are additional challenges
to consider. Instead of analysing a static text, the size and shifting nature of a game, as well as
the player dependent playstyle and choices, each playthrough of a game can unfold very
differently. In their journal contribution, as seen in Well Played 3.0: Video Games, Value and
Meaning, Bizzocchi and Tanenbaum (2011) emphasise that it is critical to maintain a level of
objectivity when doing a close reading of a game, while at the same time engaging with the
game with the mindset of a fresh participant who fully immerse themselves into the
experience. This is necessary in order to collect the data of both insights into the game design
and the emotional responses from a naïve player. As is common in close readings of literary
works, it is recommended that a specific aspect of the game is focused on.
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In this case, Majora’s Mask will be played from start to finish, including quests not necessary
to beat the game. It will be examined while the selected topic, time related mechanics and
concepts, is to be the main subject of interest. The final step is to interpret the findings, and
discuss them until conclusions can be drawn. Bizzocchi and Tanenbaum (2011) describe this
as a process of reverse-engineering the mechanics and dynamics of the game. The benefits of
processing the data via an analytical lens is also brought up, which makes Zagal and Mateas’
(2010) framework an ideal candidate.

3.2 Limitations
For this type of study, one can only make assumptions of the effects temporal frames might
have on the experience of the players. It would require interviews to have a broader
understanding of how player’s interpret the game from that standpoint. To attempt countering
this weakness, the authors will avoid making assumptions about the potential effects of the
temporal frames; as making assumptions can lead to bias as well.

There is also the possibility of mislabeling the mechanics; e.g the fighting system relies on
examining the opponent's movements and finding an opening to attack. Perhaps this mix of
waiting for an attack opportunity can be described as a form of coordination time, or more
related to game-world time as the enemy’s actions follow a certain pattern. As per the
example, some mechanics can have more than one frame at play and so, instead of dismissing
the mechanic entirely, the authors may have to make a decision on where to list it.

4 Results and discussion
The point of this study is to understand how the temporal frames can be used as a mechanic
and narrative device in video games, namely through the lense of the Legend of Zelda:
Majora’s Mask. For easier categorisation and reading, the authors will focus on one area at a
time and associate it with mechanics found in the game.

The first section will focus on the three main temporal frames. The reason being that they
keep playing into each other, and dividing them would lead to repetition. Likewise, the second
section will focus on temporal anomalies. and the final section will focus on temporal
manipulation within both the mechanics and the narrative.

4.1 Real-world, Game-world and Fictive time
This first section will go through the results within the theme of Real-world, Game-world and
Fictive time by looking at Majora’s Mask. As explained in background, it will focus on the
way time may behave and look differently depending on the mechanics and in-game role.
Findings will be categorised together based on their similarities with one another.

4.1.1 Movement and sounds
Movement and sound associated with entities in the game are all examples of Real-world
time. Link (the player character) and NPCs (non-player characters) move by performing
various actions and idle animations such as breathing, walking, running and gesturing as they
talk. Link also performs various additional moves such as jumping, swimming and fighting.
Enemies and monsters will also perform various animations and will attack when Link is
within proximity or in sight.

While the game is not fully voice acted, Link will make various noises such as gasping,
groaning, yawning, sneezing, shouting when he attacks, and yelping as he gets hit. NPCs can
be heard as well; making little immersive sounds such as yelling, sighing, laughing or
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coughing while communicating with Link. Monsters also make various noises, ranging from
voiced, to more abstract sounds.

Sound effects like walking (with different sounds depending on what is being walked on),
attacks using different weapons or magic, music being played, doors opening and closing,
dogs barking, water splashing, wind blowing, and various miscellaneous atmospheric sounds
are all played in Real-world time.

4.1.2 The clock
This mechanic uses elements of Real-world time, Game-world time and Fictive time. At the
bottom of the screen is a half-circle overlay with twelve sections divided by white lines. In the
middle is a green diamond shape with the number of the current day (First, Second or Final).
A star symbol moves around the diamond and represents the minutes passing, and on the
outer circle, a sun (or moon during the night) symbol moves across each twelve sections and
shows the current hour. One hour of Game-world time as shown on the clock equals one
minute of Real-world time.

Unlike the star, the sun does not go in a circle, it moves from left to right, from six in the
morning to six in the evening. Then it starts over from the left again, now as a moon, to show
that the clock has flipped to night time, starting at six in the evening to six in the morning.
Each transition is preceded by five loud chimes from the Clock Tower in the middle of Clock
Town (see Appendix C). The clock works both as a counter of the Real-world time limit the
player has, and as an indicator of the passing of the Game-world’s day and night cycle. The
symbols, labels, relating sounds and matching changes in the environment also give the player
context within the Fictive passing of time.

4.1.3 Time limits
Majora’s Mask is built around a three-day cycle time limit. Just like the clock, elements of
Real-world time, Game-world time and Fictive time are all present in this mechanic. There are
instances where the concepts of time limits are more direct, however. For example, during the
night of the final day, when only six hours remain, the clock overlay changes. Instead of the
diamond, there is now a six minute timer, showing the minutes, seconds and milliseconds
counting down. At the very last minute the numbers start flashing in red. If the timer reaches
zero, a cutscene plays, showing the moon crashing down on Clock Town and swallowing
everything in a fiery inferno. As the clock changes to a literal counter, it can be argued this
section has a bigger emphasis on Real-world time, although Game-world time and Fictive
time are still present.
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If the player starts, but does not finish a dungeon before the three-day time limit runs out, they
will have to go back in time and try over again. The dungeon returns to its original state when
time is reset, but the player can potentially skip several rooms if they have obtained the
special item found in each dungeon, which will remain in Link’s inventory. Items bound to
dungeons such as keys or stray fairies (see Appendix D) will be lost, however.

The player will sometimes encounter puzzles with switches in dungeons. Hitting the switch
will activate a timer that makes a tick tock sound. The player has to complete the puzzle
within a Real-world time limit. These timers do not have a visible counter, but the tick tock
sound will speed up when time is about to run out. If they fail, the player will have to hit the
switch again to restart the process. Sometimes, especially later in the game, the timers do not
give any sound cues at all, leaving the player in the dark on how little time they have left.

If Link is underwater without wearing the Zora Mask (see Appendix B), a timer appears
giving the player at least twenty four Real-world seconds (or minutes if going by Game-world
time) until he drowns. The “time it takes for a person to drown” can also be interpreted as a
Fictive label. Drowning is usually not a problem in Majora’s Mask since Link will
automatically swim up to the surface after a few seconds. In order to make the counter appear,
the player would have to position Link beneath an object in the water or take off the mask at a
deep depth.

Certain mini games, such as the Beaver Race and the Deku Scrub Playground (see Appendix
D) also show a Real-world time counter in the corner. If they complete the game within the
time limit, the player receives a prize. There is also a small event where the Postman (see
Appendix A) challenges Link to count to ten. The player is prompted to press a button once
they think exactly ten Real-world seconds have passed. By wearing the Bunny Hood (see
Appendix B), the Postman will get distracted and seemingly forgets to keep Link from
looking at the clock on the wall. This causes a counter to show up on the screen and makes
the challenge easier.

There is also a challenge the player can complete where Link must carry an explosive barrel
and blow up a large boulder. There is no counter this time, but the player is able to tell how
much time remains by watching the fuse grow shorter. Another example of an invisible time
limit is if Link fills a bottle with hot spring water; as he carries it around, the water will
eventually cool down. There is no sound indication of how long the player has, but when it
cools down the game will inform them with a text box. These time limits are also tied to
Real-world time even if they are less direct. The fuse in particular could give a Fictive context
as well.
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4.1.4 Schedules
NPCs move according to their schedules, which are mechanically tied to Game-world time,
while the characters’ actions and routines convey the Fictive storytelling. The schedules can
not be interrupted but the player might alter them when they interact with the character’s
story. Such as the innkeeper Anju (see Appendix A) deciding to stay in town instead of going
with her family to the ranch. Some characters are only available to talk during certain times of
day, and their responses and actions might also change depending on the time, day and the
player’s involvement.

Certain events are scheduled to occur on specific times and/or days, such as when the thief
Sakon (see Appendix A) robs an old lady at midnight on the first day, or when aliens attack
Romani Ranch (see Appendix C); Link must hold them off from 2:30 until 5:15 in the
morning. These events happen whether Link is there to help or not, though it will change the
outcome.

Houses, shops and other establishments also have schedules; e.g the Mayor’s office opens at
ten in the morning and closes at eight at night, and the Milk Bar (see Appendix C) opens at
ten at night until five in the morning. Some rooms or entire houses are locked at night when
their inhabitants are asleep. The characters going about their day, opening and closing shops,
waking up in the morning and going to bed at night strengthens the Fictive day and night
cycle.

The guards at the Deku Palace and the Pirate Fortress (see Appendix C) have a certain pattern
to how they walk around, this is another example of Game-world time. Since these guards are
to be avoided, they will only interrupt their assigned pattern to capture the player if they are
spotted. Comparatively, the Deku guards are easier to avoid at night since they emit a light
that aligns with their line of sight. Some enemies are programmed to only come out at night,
such as blue bubbles and likelikes (see Appendix D).

4.1.5 Day and night cycle
Similarly to schedules, the day and night cycles are heavily connected to Game-world time
and Fictive time. The Fictive labels Zagal and Mateas (2010) describe are especially
noticeable in this section. Numerous visuals, effects, sounds and storytelling strengthen the
shift from day to night.

The three 24 minute sections are labelled as days, with visible light changes depending on if it
is day or night time. At the start of each day, there is a black transition screen accompanied by
deep percussion sounds mimicking the ticks of a giant clock, followed by the chirping of
birds. Big white letters read:

“Dawn of the First/Second/Final Day
-72/48/24 Hours Remain-”

A rooster crows as the day begins.When night time comes, there is another transition screen
showing the current location with a transparent purple box over it, accompanied by a howl of
a wolf and a crow cawing. A smaller text in yellow and red reads:

“Night of the First/Second/Final Day
-60/36/12 Hours Remain-”

To not disrupt gameplay, while the player is outside of town, the transition cutscene is
replaced by a text briefly overlaid on the top of the screen, displaying the passing of day and
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night, along with the rooster or wolf and crow sound. The chimes from the clock tower can
also still be heard clearly.

The game uses other indications to show the Fictive passage of time. The player can see the
sun moving through the sky during the day, and stars come out at night. No matter where they
are, as long as the player can see the sky they can also see the moon’s slow descent. At the
start of the first day, the moon is quite high up, but each hour it draws closer and closer until it
hovers right above Clock Town, taking up a significant space in the sky. Just like the clock
overlay; it is a constant reminder of time running out.

There are also rumbles and shaking, which grows louder and more frequent as the days
progress. In Clock Town, the music changes between the days, the once calm and positive
tune getting faster and more frantic. During the six final hours, a haunting melody is played
no matter where the player is. Once the player defeats the final boss and clears the game, there
is a white transition screen instead of the usual black one reading:

“Dawn of a New Day”

4.1.6 Fighting patterns
Once combat is initiated, enemies will break off from their regular patterns to go attack Link.
Since they were mentioned earlier, blue bubbles and a mini-boss will be used to illuminate
different fighting patterns.

Blue bubbles will aggressively chase after Link if he comes within their range. This range is
fairly large and so the bubbles will often be triggered while running past them. If they touch
him, Link gets cursed and will be unable to use his sword for a short amount of time. By
using his shield at the right time, he is able to extinguish the blue bubbles' flames, and they
are left vulnerable.

One of the mini-bosses in Majora’s Mask are the Wizzrobes (see Appendix D). They teleport
around before eventually stopping to perform a dance and cast an attack, which can be
blocked with a shield. Link has to attack while they are dancing as that is when they are
vulnerable. After the Wizzrobe has taken a certain amount of damage, it will create illusions
of itself; Link has to find and attack the real one to defeat it. The real enemy can easily be
found as it's the only one dancing.

While enemies behave differently, all combat relies on reading opponents movements and
finding an opening; which could be considered a form of Coordination time, but since
Majora’s Mask is not a turn based game, this study will classify it as Game-world time
relating to enemy movement and patterns.

4.1.7 Flashbacks and storytime
A common way of showing Fictive time is by the use of flashbacks and narrated cutscenes. In
Majora’s Mask, the style and effects used are slightly inconsistent, but their presentation
makes it clear what they are. The first one shows Link talking to Princess Zelda (see
Appendix A), who introduces the player to the Ocarina from the previous game, and the Song
of Time. The two are in monochrome and the scenery is entirely white, while motions look
blurry and slightly delayed.

The most similar to the first scene is a dreamlike sequence showing the Goron hero Darmani
(see Appendix A) as his people cheer for him. Similar to the flashback with Zelda, they stand
in a white void, and movements are blurry and delayed. However, the colours are not in
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monochrome, but faded. There is another dream sequence featuring the Zora guitarist Mikau
(see Appendix A) as he floats in the void before landing in front of his wife Lulu, and they
walk to join their Jazz band. The motions are similarly blurred, but this time the colours are
bright and the background is black.

If the player has experienced the prequel, the first scene with Princess Zelda will be a familiar
one, a sort of flashback for Link and the player both. The scene being entirely in monochrome
while others are not indicates that this took place some time ago, in a far away place, in this
case before the game began, back in Hyrule (see Appendix C). The next scene can be
described as both a flashback and a vision at the same time, as Darmani recalls his people
from when he was alive. The colours are not entirely faded, it is a more recent memory.
Mikau sees his wife and his friends as he is about to die. They are bright as they were by his
side until recently. The odd quality of the scene, such as him first floating sideways in a void,
only for gravity to turn around and place him on his feet, shows that this is more of a dream or
vision than a memory.

When Link first travels in time, there is a flashback sequence of the events that took place
during the beginning of the game. The colours and backgrounds are bright and detailed, but
the transitions between memories use a blurry zoom-in and white fade transition. There are
background sounds such as the crackling of a lit torch, but the sound of Link screaming and
Skull Kid (see Appendix A) laughing is noticeably absent, giving the scene a surreal quality.
This is a very recent memory of a chaotic event, just as time is being turned back. Link does
not travel back before these events however, he ends just after they take place. Unlike
everything that was just undone, these scenes are set in stone.

When Tatl the Fairy (see Appendix A) tells Link about how she and her brother met the Skull
Kid, and how he obtained Majora’s Mask (see Appendix B), the flashback shown is in full
colour, has clear backgrounds and no blur. Sounds like rain, the fairies' shimmering sound,
rustling from the grass, and Skull Kid’s voice are all included. The only indication of this
being a flashback is how the camera first zooms in on Tatl, and the black fade transitions
between each scene change. Unlike the previous memories that are seen from Link, Darmani
and Mikau’s perspective, this is a story Tatl shares directly with Link, which can explain why
the colour and blurred effects are missing. While the scene has no dialogue, it can be assumed
that Tatl is describing the events the player is being shown.

Near the beginning of the game, the Happy Mask Salesman (see Appendix A) tells Link about
the Majora’s Mask. This cutscene consists mostly of a black void with a textbox dialogue
narrating the story, as well as some visuals of the titular Mask surrounded by fire. This
cutscene is not a memory but a storytime. Very little is known about the Mask and its origins,
so the cutscene is vague and told using subtle effects. It briefly shows a flashback of the Skull
Kid using the mask as the Salesman describes the Mask’s destructive power, which can be
interpreted as Link remembering what he saw and affirming the Salesman’s story.

There is also an optional storytime with the inn-keeper Anju’s grandmother about the Carnival
of Time (see Appendix D) and information about the Skull Kid's motivations. This is told
using painted picture book images, likely directly shown from the book the grandmother is
reading. There are no effects or music changes, unlike the other cutscenes. After the stories
are done, several hours have passed in-game.
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4.2 Temporal bubbles and anomalies
The following section will focus on time related anomalies within the game. Many anomalies
were similar enough that this section could be condensed into just two categories. Despite
breaking off from its own established rules, these do not necessarily break the game.

4.2.1 Temporal bubbles and breaks
Temporal bubbles, or moments where time stands still, are seen in both Majora’s Mask and
Ocarina of time (1998). Time is always suspended while Link is talking to another character
and during cutscenes. Some dialogue plays out without interruptions, but most dialogue waits
for the player to press a button to advance to the next lines. The player could wait days
between one line and the other if they wish, but the characters will act as if the previous line
was spoken only moments before. The characters will also be animated, breathing, blinking,
flying, or any other movements relating to the scene, they are not frozen in time.

Here, the two games start to diverge from each other. In Ocarina of Time, every town is a
Temporal bubble. In order to make time pass, the player would have to leave the location.
Since Majora’s Mask is built around a time limit, the game is much less generous, only having
a total of two places where time stands still; the Clock Tower and inside the Moon at the end
of the game (see Appendix C). Storywise these areas seem to exist on a different plane of
existence than the rest of the world. From a game design standpoint, especially the Moon
being a place where time does not exist is necessary, as the player is only able to enter at the
very end of the loop. Only allowing the player less than six minutes to clear the various trials
on the Moon and defeat the Final Boss (see Appendix D) would be implausible.

Another smaller instance of time standing still in Majora’s Mask is after one of the Dungeon
Bosses (see Appendix D) has been defeated. The clock overlay will disappear after the
monster falls and time will not continue to move as long as the player stays in the boss room.
The player is given a moment of calm where they can take their time to collect their rewards.

4.2.2 Temporal warping and lost time
As Link moves in real-time while the game world is much faster, there is an inconsistency
that forces the player to suspend their sense of disbelief. Link running for ten minutes equals
him travelling for ten hours in the game. The space traversed is also very small compared to
the time taken to cross it. To “fix” this irregularity the designers would have to make Link,
and every other character, move sixty times slower, and the three-day cycle be 72 hours
instead of 72 minutes. A game that came out at a similar time, on the same game system, and
one of the first games to not have this irregularity was Animal Crossing (2001), which
operated with a Real-world time clock built into the cartridge. This unique feature allows the
Game-world time to match time in the real world. If played at five in the morning, it would
also be five in the morning inside of the game. While this system fits the relaxing game of
Animal Crossing, in Majora Mask it would remove the challenge of a time limit from the
game, unless the world and content also were sixty times greater. The result would either be
frustrating for the player, or take up too much space in the game files for the old hardware to
handle.

During any visible time limit using Real-world time, the player can both see the clock
counting down until the Moon falls and the temporary counter. One example of this is the
Beaver Race (see Appendix D), which gives Link two Real-world minutes to complete it.
These two time limits can be seen simultaneously. The race is both two minutes and two hours
long. Likewise, It only takes a few Real-world seconds for Link to drown, but if going by the
Game-world time, it would take around twenty four minutes. The same can be said for the
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Postman’s challenge. He asks the player to count to ten, but since each Real-world second is a
minute of Game-world time, it is also ten minutes.

If Link dies and the player gets a Game Over, they will be transported to an earlier area of the
game, but all consumable items and the time spent are lost. Many games, such as Undertale
(2015), place the player back to their most recent save when they die. Any changes in their
inventory such as consumed or new items are reverted to their previous state. In Majora’s
Mask, the only way to fully save the game is by playing the Song of Time and starting over
from the first day. Instead of forcing the player to redo the whole loop, they have to deal with
the time loss instead, and might have to spend additional time to stock up on healing items or
arrows again.

4.3 Manipulating temporal frames
This final results section has to do with the instances of the player manipulating time,
specifically manipulating the findings in the previous sections. The section is categorised just
like before; in terms of similarities between the found mechanics. The act of time
manipulation in Majora’s Mask is a deliberate design choice, as it is part of the narrative.
However, there are instances of time being manipulated seemingly outside of the story.

4.3.1 Freezing time
There is a difference between time not passing (Temporal bubbles), and Pausing the
game-world time completely. For example, the player is able to pause the game and open their
inventory. There they can select items and masks, read information about them, browse the
Bomber’s Notebook (see Appendix D) with any scheduled events they have encountered,
check the notes for ocarina songs, and study the map.

The game world also Pauses during the short cutscenes when Link enters through a door,
opening a treasure chest, and using a bottled item like healing potions, bugs and fish. Time
stands still indefinitely when Link holds the Ocarina of Time to play music, until a song is
played or he puts it away. Link is moving during all these cutscenes, but other characters and
enemies are completely frozen in time. An enemy might be stuck in midair, about to attack.

4.3.2 Ocarina of time and space
Using the Ocarina, Link is able to Manipulate the relation between time frames to a certain
degree. The melody Link uses to travel back in time is called The Song of Time, but there are
two secret songs using the same notes that are not listed among the other melodies in the
menu; the Inverted Song of Time and the Song of Double Time.

The first one makes time to slow down, giving the player twice as much time to complete
their objectives. Characters who have set schedules, walk slower, but their idle animations
have not changed, which would suggest that they are not moving in slow motion. Characters
without schedules such as enemies and the guards in the Deku Palace and Pirate Fortress are
unaffected, Link’s walking speed is also unchanged. Some missions, such as the alien
invasion also take twice as long to beat since they are scheduled to end at a certain time, but
the aliens also move slower, arguably making the mission easier. Playing the Inverted Song of
Time again will turn time back to its normal speed.

The Song of Double Time allows the player to jump forward in time. In the original game, it
is only possible to jump until six in the morning or evening. This means the song is only
allowed to be played a maximum of five times per loop. On the night of the third and final
day, the song will not work anymore. In the remake of the game, The Legend of Zelda:
Majora's Mask 3D (2015), the Song of Double Time allows the player to choose which day
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and hour to jump to. The limit is to five in the morning on the final day, one minute until the
moon falls.

Finally, using the Song of Time, Link is able to leap back in time. Doing so, he will lose all
consumable items, such as money, arrows, bombs, sticks and bottled items. His money pouch,
quiver, bomb bag and bottles will remain. Key items like weapons and masks will also stay in
his inventory.

Allowing these items to stay could be described as Link manipulating not just time, but space
as well. The key items he collects are not doubled, once he obtains them, they are gone from
their original spot. He can for example not collect the same bottle over and over again.
Another anomaly is that Link can keep his money if he deposits it with the bank before
travelling back in time. Despite never having met him, the bank teller will know Link’s name
in each loop, and all deposited money will remain in his account.

4.3.3 Overlapping play
Manipulating the relation between game-world frames is not part of the game’s main
mechanics and is only used during one side-quest in the game. At the Milk Bar, Link is able to
perform on stage while wearing shape shifting masks and using different instruments. In the
end, the three after-images of his earlier performances will overlap with the final one and
create a full song.

4.3.4 Time travel as a narrative
Majora’s Mask is built around Manipulating the fictive frame. Link uses the Ocarina of Time
to travel back in time and repeat the same three days over and over again. While Link is a
silent protagonist, his fairy companion Tatl, comments on these events. With the exception of
the Happy Mask Salesman, the other characters, including the main antagonist, are oblivious
to this.

Important items carry over in the loops, allowing Link to collect masks and items, get stronger
and gain more abilities. He goes through four dungeons to defeat four cursed beings and
obtain their remains, or masks. By doing this he can wake up the four Giants (see Appendix
A) in order to help him stop the moon from falling.

It is also possible to redo the dungeon even if it has been cleared before, but the game will
allow the player to teleport directly to the dungeon boss from the entrance. The player might
want to do this for several reasons, one of them being that clearing one of the four dungeons
has effects on the world. For example, before the Snowhead dungeon (see Appendix C) has
been cleared, the mountain it sits on is covered in snow, but once the dungeon boss is
defeated, the mountain area will have gone into spring. This opens up many new possibilities
and interactions. Note that even though these cursed monsters come back in each loop, there
is no need to defeat them all again before attempting to stop the Moon. As long as the player
has obtained all four masks as proof, they will be able to awaken the Giants.

The player can also take on side missions several times in order to unlock other missions or to
see different outcomes. By leaving a quest unfinished or messing it up, it can sometimes have
devastating results. For example, if the player fails to stop the alien invasion at Romani
Ranch, the young girl Romani (see Appendix A) will be kidnapped. When she comes back
one day later, she appears to be severely traumatised and barely able to remember her own
name.
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As mentioned in the 4.2.2 section Temporal warping and lost time, if the player gets a Game
Over, the player is just put back to an earlier location. All consumable items used are gone,
the time spent is lost, and Link’s health will be low. This could imply that Link was only
knocked out, not dead. Or it is meant as a penalty for the player only, meaning that Link and
Tatl were unaware of it happening.

Strangely, if time runs out and the moon falls, after the cutscene of Termina (see Appendix C)
being engulfed in flames, the player finds themselves back in the Clock Tower. There, the
Happy Mask Salesman asks Link how he did, and assures him he will be fine. This implies
that Link might be aware of these events taking place, unlike a normal Game Over. Tatl
makes no comment about it, however, so it is left vague.

4.3.5 Time travel in the prequel
The Legend of Zelda: Ocarina of Time (1998) also contains Fictive manipulation, but in a
very different way than Majora’s Mask. In this game, Link sleeps for seven years, and later
gains the ability to travel between the past and the future. Unlike in Majora’s Mask where
Link uses the Ocarina to time travel, here Link switches between the two states by pulling out
and placing down the Master Sword into the Pedestal of Time (see Appendix D). However,
Link is also able to use the Ocarina to skip ahead to sundown or sunrise. Since Ocarina of
Time is not ruled by a time limit, this is mainly used in order to gain access to certain areas,
shops or houses, talk to characters who might be unavailable at certain times, or hunt spiders
who hide during the day.

At the end of Ocarina of Time, Princess Zelda sends Link back to his childhood with the
Ocarina of Time, even further than he was able to travel using the Master Sword. It is implied
that with his new knowledge and hindsight, he is able to prevent the future from taking place
at all. He and his fairy companion Navi (see Appendix A) are the only ones who remember
the events of the now avoided future.

Since Link has been an adult and saved the world once already prior to the events of Majora’s
Mask, Link is depicted as being quite mature and capable for his age. One way this is
conveyed is by Link’s acrobatic jumps, which stand in contrast to the more ordinary jumps in
the prequel. The Mask Salesman also implies that he knows of Link’s previous
accomplishments when he asks him to get Majora's Mask back from the Skull Kid. Here he
states; “Why, to someone like you, it should by no means be a difficult task.” At one point,
Tatl comments on Link’s skills and asks if he has “done this before”. During the beginning of
the game, when he is cursed by the Skull Kid using the Deku Mask, the guards treat Link like
a child, but once he gets his normal body back, they see his sword as a proof of his maturity.
The owner of Romani Ranch, Cremia (see Appendix A), also gives him Romani’s Mask (see
Appendix B), which according to her, acknowledges him as an adult.

4.4 Discussion
In this section, the authors will discuss their findings regarding the framework and
conclusions about game design. During the analysis of the game, many notes were taken
regarding both the usefulness and limitations of Zagal and Mateas’ (2010) framework and the
study in itself. Here those notes will be presented together with possible additions to the
method.

4.4.1 Temporal design
The findings of this study suggest that it is definitely possible to use Zagal and Mateas’
(2010) theory to paint a detailed picture of various time related mechanics and concepts found
in video games. It can be argued that it is necessary for game developers to be able to
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categorise and understand time in games. Since digital games run on code, an intimate
understanding of the mechanics and their relationship with other elements is an unavoidable
part of game design. As illustrated by the range of concepts Zagal and Mateas introduce, time
mechanics have a variety of applications depending on the game.

Games as a media opens the door for developers to bend the rules of time into something
which can not be seen in reality. This means things such as a consistent flow of time may take
a backseat. Even if these overlaps and inconsistencies break the game-world’s own rules, the
player maintaining a suspension of disbelief is sometimes necessary for the gameplay to be
enjoyable. Suspension of disbelief, first defined by Samuel Taylor Coleridge (1817) during a
philosophical experiment with his colleague William Wordsworth, was described as a sort of
poetic faith; a willing suspension of disbelief in the moment, specifically in the supernatural.
In modern times, the term is widely used to describe the audience overlooking implausible
elements and accepting fantastic worlds and the “premises, actions, or outcomes we would
question or reject in reality” in order to stay immersed in a story. Tomko (2015). Making sure
a game flows nicely to ensure a positive player experience is more important than realism, but
the designers have to be conscious of their implementation of mechanics that contradict logic
in order to avoid shattering the immersion. This is a reason beta testing may be conducted.

A broad amount of temporal frames and dynamics could be found in the game during the
analysis, and the depth of the temporal design was not always abundantly clear during a
casual playthrough. Many of these events were unfolding beneath the surface. This could raise
the question that if the complexity of mechanics goes unnoticed by the average player, it
might cause designers to be tempted to avoid the effort it takes to implement an intricate
system. Adams (2014) encourages developers to approach game design using player-centric
design principles. This means that game designers need to empathise with their audience as
their ultimate duty is to entertain. If the game is enjoyable to the audience, it is more likely to
be a commercial success. He also states that players may draw conclusions from the
functionality of game mechanics without needing to know the specifics. This means that even
if the player is not fully aware of what is happening behind the scenes, it will affect their
experience.

4.4.2 Complications
Observing the chosen game with Zagal and Mateas’ (2010) theory in mind allowed dozens of
mechanics to be categorised with ease, but there were times certain concepts in the game
would have up to three different frames attached to it. This is not necessarily an uncommon
quality of video games. While games with a simple system use only a couple temporal frames,
the more intricate a game is, the likelihood of the frames overlapping will increase. This
presented itself more as an issue related to this paper’s composition rather than a problem
with the theory itself, as the authors had to choose between listing Majora’s Masks game
concepts (such as the Clock, the Day and night cycle and Schedules) and all the temporal
frames related to them in a single section, or list the temporal frames according to Zagal and
Mateas’ framework (Real-world time, Game-world time and Fictive time) and having to bring
up one game concept several times. In the end, the former was chosen to avoid repetition and
give the text a clear structure.

As it stands now, the authors could not find any game that could include all the temporal
frames presented by Zagal and Mateas (2010). This could suggest that games are not likely to
use them all as it may create issues with the flow, design and general enjoyment of the game.
The reason behind the choice of using Majora’s Mask as the main point of reference was for
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its apparent use of the majority of these temporal frames. However, a possible issue to this
study is that the game might have been too complicated to use for this theory analysis. The
game is so heavily focused on time mechanics that they often overlap and describing them all
requires a lot of effort.

It may have been easier to pick a different game for the study, but at the same time, the
challenge of a time focused game gave the authors an opportunity to gain a deeper
understanding of the framework. Even with so many temporal mechanics to work with,
Majora’s Mask is a successful game to the point of getting a remake (The Legend of Zelda:
Majora's Mask 3D, 2015) which focused mostly on giving the game a graphical update on a
modern system and changed very little to the actual gameplay.

4.4.3 Defining a new frame
A question that came up during the study was regarding Fictive time and labels. When Zagal
and Mateas write about Fictive time they discuss the player’s expectations of games with
broad strokes such as “days”, “seasons”, “years” and “centuries”. They also mention the
temporal schemata of “a rock star’s career path” and “biological cycles” that strengthen the
Fictive passing of time. It was unclear if their definition of Fictive labels were applicable to a
smaller contextual degree. Because of this, the authors found it difficult to categorise events
such as Link drowning; as the time it takes for Link to drown could be considered Fictive time
depending on these specifics, it did not help that both the Real-world time and Game-world
time were unrealistic. Another example was the bomb barrel; it is possible that the time limit
presented as a fuse about to run out could be labeled as Fictive time as well. To solve this
problem, a new frame can potentially be defined; Contextual time.

Contextual time is a form of Fictive time that gives the player an idea of the timeframe for an
event or action based on the context. This can be the time it takes for potatoes to grow, the
time it takes to read a book (depending on how thick it is), the time it takes to walk to the bus,
or the time it takes for a body to hit the ground when leaping off a plane without a parachute.
The player constructs an understanding for how much time an action or event takes based on
the contextual clues.

4.4.4 Other games of interest
Ubisoft‘s Prince of Persia: The Sands of Time (2003), is a game often discussed in studies
about time mechanics in video games and could possibly have been examined instead. In this
game, players take on the role of the Prince, cutting down enemies and performing feats of
acrobatics and parkour. The Prince can use his dagger to rewind time by up to ten seconds,
slow down and freeze time for a single enemy or all enemies. Each use of the dagger's power
uses up one Sand Tank. Every time an enemy is slain, the Power Tank is replenished. Zagal
and Mateas used this game as an example when describing Manipulating the relation between
game-world time and real-world frames. In Majora’s Mask, Link is able to slow down the
Game-world time, but he can not slow it down for certain entities or rewind actions like the
Prince can.

The Prince is able to manipulate Game-world and Real-world frames using the dagger but the
Sands of Time is a very linear game, with set events that will happen in a certain order. Most
of the game is laid out as a narrated story, and if the player messes up, the narrator will
backtrack as if they had remembered it wrong. This is in contrast to how Majora’s Mask
allows the player to fail and play out the bad outcome, placing the responsibility to fix it on
the player by resetting time (the Fictive frame) back to the first day. Changing time in The
Sands of Time is also portrayed differently to Majora’s Mask. While Link is given an
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unlimited amount of time manipulation, the Prince has a limited supply that must regularly be
refilled.

Compared to the large number of Majora’s Mask’s non-playable characters, in The Sands of
Time there are just four notable characters aside from the Prince; the rest of the entities the
player encounters are enemies. Having such a small cast to interact with beyond combat
makes the experience more focused on linear gameplay, without side quests and minor
characters to distract the player from the main objective. Majora’s Mask’s many sidequests
and character interactions takes up a major bulk of the game. It is entirely possible to dismiss
these side stories and only focus on the four dungeons, but the game becomes considerably
shorter. A big part of the story of Majora’s Mask is built around the various characters in
Clock Town.

Another thing that makes this game perhaps better suited for the study than Majora’s Mask is
that all characters are dependent on the player and will not do anything in particular unless the
player takes action. If the player decided to stand idle in a room, nothing would happen. In an
article, Morell (2015) states that Majora’s Mask is an unusual game in comparison to others in
that it is completely player-independent. For example, when the thief steals a bomb bag from
the old lady from the bomb shop, the player can choose to step in and help or let it be. No
matter what the player decides, the event will happen every time on the first day. Helping the
old lady in the beginning can also result in another problem being solved easier later. How
many doors and potential versions of time did just this event alone open?

While not as heavily focused on time as the Sands of Time, Animal Crossing (2001) has
interesting time elements worthy of mention as it shares many similarities to Majora’s Mask.
Animal Crossing places the player in a small town inhabited by various animal villagers. Each
animal has their own day and night schedule depending on their personality type; with some
going to bed early and others staying up late. Villagers also react upsettingly to the player not
having logged in for a while; implying that the game continues while not on, without the
player’s input. Villagers might also move in and out of the town while the player is absent.
This mirrors things seen in Majora’s Mask; the villagers, albeit limited to personality types,
have their own schedule they stick to regardless of the player.

The game follows the time set by the console it is played on, so time manipulation is possible
by changing the settings. However, while time manipulation is allowed, and necessary, in
Majora’s Mask, it is condemned in Animal Crossing. Namely by the character Resetti, whose
role is to remind players to save their game. He will angrily yell at the player if they have
messed with the time or saves.

Like discussed in the section about Temporal warping, time in Animal Crossing mirrors
Real-world time (console time); if it is three o’clock in real life, it is three o’clock in-game as
well. If the player were to log in at night, the shops are closed and most of the characters are
asleep. Seasons also change depending on the date set on the console. Unlike Majora’s Mask,
there is also no ending to the game. While the player might grow bored and stop playing one
day, the game can technically continue on indefinitely.

Another noteworthy game, Pathologic (2005) tells the story of a small town in the Russian
steppe during a plague breakout. The player has to choose between three healers to play, each
with different methods and ideas on how to cure the pestilence. Pathologic is also a timed
game but instead of three days; the player has twelve, which are approximately two hours
each. The player has a primary task to complete by the end of each day, and if they fail,
important characters to the plot will fall ill. Just like Majora’s Mask, various events will
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happen regardless of the player’s participation. Even the two healers which the player did not
choose to follow will act out their own story and interact with the player’s chosen character.
Despite the seemingly generous two hour days compared to Majora’s Mask’s twenty four
minute ones, the player is put under a lot of pressure and constantly has to prioritise their
actions.

4.4.5 Future research
It can be believed that a temporally complex and demanding game like Majora's Mask would
be hard for players to enjoy, but the structure of the game combined with time manipulation
can make for both a challenging and intriguing game experience. Linda Lahdenperä (2018), in
the text “Live - Die - Repeat”. The Time Loop as a Narrative and a Game Mechanic, brings
up that replayability is extremely important for time-loop games. Majora’s Mask’s extensive
amount of things to do can keep the game interesting despite the dozens of rewinding the
player has to perform.

While the amount of temporal focus may have made this study a bit convoluted, it can be
argued that it was ultimately handled competently by the game designers and had a positive
result for the game and players’ enjoyment overall. A study on player experience with
Majora’s Mask and its time based mechanics could be worth conducting. Perhaps Zagal and
Mateas’ method can also help shed light on different ways to use time mechanics without
shattering the player's suspension of disbelief and immersion. If done properly, the designers
may be able to create a more interesting and fulfilling game. A study into how leaving
deliberate holes in design and narrative can enhance player experience could be an interesting
next step.

5 Conclusion
This study used The Legend of Zelda: Majora’s Mask (2000) as a subject of analysis to test
out the framework constructed by Zagal and Mateas (2010). The game was examined through
the lens of three out of four base temporal frames as well as several frames defining temporal
anomalies and manipulation. All mechanics and concepts relating to temporality found in
Majora’s Mask were listed, discussed and categorised into an appropriate group after
observing two full playthroughs of the game. Instead of dividing them into the same groups
Zagal and Mateas had used, it was decided to describe Majora’s Mask’s core game concepts,
and list what frames could be found within each category in order to avoid jumping back and
forth between different mechanics. There were no issues separating temporal frames, temporal
anomalies and temporal manipulation however.

It quickly became apparent that there were many mechanics and examples of temporality to
go through. Majora’s Mask is centred around time travel, time loops and time limits, which
lead to many overlaps of especially Real-world and Game-world time in the game’s concepts
and mechanics. Almost all of Zagal and Mateas’ concepts about temporal manipulation were
included. It was also important to explain the impact of the prequel, Ocarina of Time (1998),
had on the game’s narrative when discussing Fictive time. Despite the complexity, various
uses of time became easier to recognise and categorise thanks to Zagal and Mateas’
framework.

It was concluded that there was a clear benefit in using the framework to group mechanics
and understand them on a fundamental level. It was discussed how game designers have to be
able to comprehend how mechanics operate in order to create an immersive and enjoyable
experience for the player. Avoiding implementing complex systems just because the average
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player might not fully understand them will inevitably be felt and affect the quality of
gameplay.

It was also pointed out that it would facilitate the process if certain temporal concepts were
explained in more detail. In their paper, Zagal and Mateas encourage users of their method to
define new frames as needed, so in a case where the authors of this study found the definition
of Fictive time to be unclear, a new temporal frame, Contextual time was proposed;
Contextual time, described as a form of Fictive Time that would fill the role of explaining a
suggested timeframe for an event or action based on context. The example of this found in
Majora’s Mask would be the time it might take Link to drown, or the fuse of a bomb growing
shorter before exploding. The player constructs their own understanding of how much time
such an event would take depending on the contextual clues.

Finally, the authors contemplated on what they could have done differently during the study.
Three other games with both similarities and differences to Majora’s Mask were highlighted
as examples that could have been worth studying using Zagal and Mateas’ framework. These
games focus on less frames and might have been an easier choice for this analysis. Fewer
frames would have been discussed, but the authors could have gone into more depth on the
mechanics and the impact on the game experience.

The analysis made it clear how many different ways time can be used in video games. While
it was known to the authors how heavily Majora’s Mask focused on time prior to the study,
the amount of temporal frames and dynamics that could be found was unexpected. It was not
abundantly clear just from playing the game; many of these relationships were unfolding
under the surface.Further research on the subject of Majora’s Mask could be in the form of
player experience of temporal mechanics, while a further look into time and phenomena
would perhaps produce a more overarching and defined method that could help make sense of
time based concepts within games. A look on time and immersion could also be beneficial.
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Appendix A - Characters

A list of characters mentioned in the text and their role in the game.

Link: The main character of the series, the chosen hero who reincarnates over and over again
throughout history. In this game, he is a young boy around the age of ten who was dubbed the
Hero of Time when he travelled seven years into the future and saved the kingdom of Hyrule.
Majora’s Mask takes place about one year after Link went back in time and regained his lost
childhood.

Princess Zelda: The titular heroine of the series and the Princess of Hyrule. Like Link, she is
also caught up in an endless cycle of reincarnation. Since Link leaves Hyrule and ends up in
Termina, she is not present in this game outside of a flashback.

Tatl the Fairy: She acts as a guide and Link’s travel companion in Majora’s Mask. She helps
the narrative move forward by leading important conversations (whereas Link has no spoken
lines in the game), and is good friends with the antagonist.

Skull Kid: The antagonist of Majora’s Mask. A mischievous scarecrow-looking imp who
became corrupt when he put on the cursed mask. Under the mask’s influence, his petty pranks
escalated to the world ending scenario of the game.

The Happy Mask Salesman: A travelling merchant who originally had the Majora’s Mask in
his possession before Skull Kid stole it. He tasks Link with bringing the mask back to him.

Darmani: The hero of the Goron people, a race partially made out of rock. He died shortly
before the game began when he went to stop the monster on Snowhead. He encounters Link
as a ghost.

Mikau: The guitarist in a popular Jazz band. He is one of the Zora, a humanoid aquatic race.
He tries to get his wife Lulu’s eggs back from the Pirates and succumbs to his injuries in front
of Link.

The Postman: An unnamed character who runs around Clock Town delivering mail. He is
unable to evacuate the town because it is not written in his schedule.

Anju: The keeper of a small inn in Clock Town. She is staying in town because she is looking
for her missing fiance. Her family is trying to convince her to leave.

Cremia and Romani: Two sisters living at Romani Ranch outside of Clock Town. Romani is
convinced the ranch is going to be attacked by alien visitors while Cremia is unable to deliver
milk to town because of a huge boulder blocking the way.

Sakon: A petty thief who steals various things in Clock Town and pawns them off.

The Giants: The four guardians deities of Termina. Using the Majora’s Mask, Skull Kid
sealed them inside masks veiled by four monsters. Link needs to defeat them in order to free
the Giants so they can help him stop the Moon.
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Navi the Fairy: Link’s former fairy companion. The reason Link ends up in Termina is
because he is looking for her after they parted ways at the end of Ocarina of Time.

Appendix B - Masks

Link can collect different masks in the game. They are found in various places or given as
rewards for helping people. There are a total of 24 of them to find around Termina, and all of
them give Link some kind of benefit.

Romani’s Mask: A mask resembling a cow given to Link by Cremia. It signifies maturity and
acts as a proof of membership to the Milk Bar in Clock Town.

The Bunny Hood: A mask that allows Link to run twice as fast, which also helps him make
longer jumps. It has a significant benefit to gameplay. It also has other uses such as distracting
the Postman.

The Deku Mask: This mask transforms Link into a Deku Scrub, a small wooden creature that
can jump on water and fly for short distances. It was forcibly put on Link by the Skull Kid as
a curse, but once the curse is lifted, Link is able to use it at will.

The Goron Mask: This mask transforms Link into a Goron. This allows him to walk on hot
surfaces like shallow lava pools, curl up into a boulder and roll around at high speeds. It is
given to him by Darmani once Link heals his soul.

The Zora Mask: This mask transforms Link into a Zora. This allows him to breathe
underwater and swim at high speeds. Similarly to the Goron Mask, the Zora guitarist Mikau
gives Link the mask upon his death.

Majora’s Mask: A cursed mask used by an ancient tribe in hexing rituals. The Happy Mask
Salesman went to great lengths to obtain it, but it was stolen by the Skull Kid who became
corrupted by it. This mask is not part of the twenty four masks Link can obtain.

Appendix C - Locations

Hyrule: The main setting of the Legend of Zelda series, a vast, prosperous kingdom
sometimes referred to as the “Land of the Gods''. It is Link’s homeland and the plot of Ocarina
of Time takes place here

Termina: A dreamlike world Link ends up in after falling down a hole when chasing after
Skull Kid. Several characters from Hyrule appear here as parallel versions of themselves,
living different lives and with different names.

Clock Town: A town built at the centre of Termina. It is surrounded by tall walls on all sides,
with exits in the four cardinal directions. The majority of the notable characters live here.

Milk Bar: A private establishment in Clock Town selling milk. Due to the game’s rating it is
only implied to serve alcoholic beverages by being open at night, a man slumped over the
counter appearing intoxicated, and the bar only allowing “mature” members to enter.
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Mayor’s Office: The office of Clock Town’s mayor. Unlike Hyrule, Termina is governed by a
council instead of a monarch.

Clock Tower: A big structure in the middle of Clock Town. Skull Kid spends the majority of
the game on top of the tower, and the stairs leading up are only passable for the last six hours
(or minutes) of the cycle. Inside of the tower time stands still and it is where the Happy Mask
Salesman can be found. Link also first arrives in Termina when he steps out of the Clock
Tower and ends up in front of it every time a new cycle begins.

Romani Ranch: A big ranch outside of Clock Town where Cremia and Romani live. It is
impassable because of a boulder until the third day. To get there earlier Link needs to clear it
away with a bomb barrel.

The Moon: Skull Kid brought the Moon out of orbit and it is slowly moving towards the
earth and will fall directly on top of the Clock Tower in three days. At the end of the game,
Link has to enter through the Moon’s mouth for the final confrontation. Like the Clock Tower,
time also stands still inside here.

Deku Palace: A stronghold in the swamp filled with Deku Scrubs, small wooden plantlike
creatures. Link needs to break inside the palace during a section of the game.

The Pirate Fortress: A stronghold by the bay. Another place Link needs to break into to
advance in the game.

Snowhead: One of the four major areas of Termina, the mountain and home of the Goron
people and the location of one of the four temples.

Appendix D - Miscellaneous Concepts

Blue bubbles: Flying skeleton heads surrounded by blue fire that fly around at night. If they
touch Link, he will be unable to draw his sword for a while.

Likelikes: Gelatinous worm-like creatures that eat certain items like shields.

Wizzrobes: Elderly spellcasters that resemble goblins. Depending on the area, they either use
ice magic or fire magic.

Dungeon Boss: Each dungeon in the game is guarded by a huge monster. To clear a dungeon,
the dungeon boss needs to be defeated. Once the battle is won, the player will be rewarded
with one of the four masks that wakes the giants.

Final Boss: The final battle of the game. Once this boss is defeated the game is considered
won. All gameplay will cease at this point. The final cutscene plays out and the credits roll.

Keys: Every dungeon hides Keys necessary to advance deeper. A few Small Keys for normal
doors, and a Boss Key, which leads to the Dungeon Boss’s room. The Keys are only usable in
the dungeon they are found in.
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Stray Fairies: There are fifteen fairies hiding in each dungeon. If the player finds them all
and returns them to their home they will be rewarded. This is an optional task that is not
necessary for the dungeon or the game to be cleared.

Beaver Race: A swimming mini game by the bay. If the player clears it they receive a reward.
This is an optional task that is not necessary to clear the game.

Deku Scrubs Playground: A flying mini game in Clock Town. If the player clears it they
receive a reward. This is an optional task that is not necessary to clear the game.

Bomber’s Notebook: An item that automatically keeps track of the time and encountered
events relating to NPCs. It is a helpful tool but it is not necessary to clear the game.

Festival of Time: A festival that takes place once a year in Clock Town. The Moon is set to
fall once the festival begins.

Ocarina of Time: A magical instrument entrusted to Link by Princess Zelda.

Song of Time: A song with magical properties. When played using the Ocarina of Time, Link
is able to manipulate time.

Pedestal of Time: A stone pedestal in the Temple of Time where the Master Sword sleeps.
Only the chosen hero is able to pull it from the pedestal.

The Master Sword: The mythical evil-repelling sword that Link uses in most games in the
franchise. In Ocarina of Time it acts as a key to another realm.
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