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Abstract

Players often make repeated actions that do not help with the current game goal, such as
jumping or rolling on an empty road. These inputs are normally treated as habit or noise.
This thesis first explores why this kind of In-Game Fidgeting appears and how the start, stop,
reduction or return of an action relates to local gameplay conditions, player-reported reasons
and reported experience. It then examines whether repeated links between these behavioural
changes, the players' explanations, experience ratings and nearby game events could make
fidgeting a useful clue for developers when locating gameplay segments that may deserve
closer review. Fourteen participants played the opening part of Neva for about 30 minutes.
Their gameplay was observed across six target segments. All 14 participants rated Boredom,
Attention, Perceived Control, Frustration and Threat/Anxiety for each segment, and 13
completed a follow-up interview about the marked actions. The analysis compared the
behaviour record, the local game condition, the segment ratings and the players'
explanations. Candidate fidgeting-like behaviour appeared in 42 of 84 participant-segment
records. The clearest shared change happened in Segment 2. Six participants were already
making repeated extra actions before a new scene appeared, and five of them stopped or
reduced the actions at the scene change. Some started again later. Players associated the
observed actions with low stimulation, keeping attention, control feedback, character
visibility, possible threat, habit and feelings carried over from combat or failure. Similar
actions therefore had different meanings, and no single reported reason or experience rating
explained every case. That change is used here only as a cue for later review, not as a label for
what the player felt.

Keywords: In-Game Fidgeting, Non-Goal-Directed Behaviour, Player Experience,
Gameplay Telemetry, Behavioural Indicator, Game User Research
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1 Introduction

Players do many small actions while playing games. Some actions clearly help them reach a
goal. Others seem to add little or no direct benefit. A player may jump again and again on an
empty road, roll when no enemy is nearby, switch direction while waiting, or switch weapon
randomly. These actions are easy to see in a gameplay recording, but they are often left out of
player analysis because they do not belong to the main task.

Similar small movements happen in daily life. People tap a desk, move a leg, turn a pen, or
change their posture without trying to complete an external task. Psychology research often
discusses these actions as fidgeting or Non-Goal-Directed Behaviour. The behaviour can
happen with low attention, boredom, nervousness, or a need for stimulation. It can also be
part of a personal habit. This means that the action may carry some information about a
person's current state, even when it does not have one fixed meaning (Carriere, Seli & Smilek
2013; Perrykkad & Hohwy 2020).

Digital games give players another way to make small repeated actions. The physical button
press becomes a character action with sound, movement and visual feedback. Repeated
jumping or rolling may therefore work like a digital form of fidgeting. There is still an
important difference. Every game has its own rules, so an action that looks unnecessary in
one place may be useful in another. Jumping can be needed for an obstacle, rolling can avoid
an attack, and repeated movement can help the player find a character hidden by the
background. The local game condition has to be checked before an action can be treated as
fidgeting-like.

Game User Research already uses playtesting, observation, questionnaires, interviews and
Gameplay Telemetry. These methods answer different questions. Observation shows what
happened during play. A questionnaire gives a general report of the player's experience. An
interview may explain why the player acted in a certain way. Telemetry can record input
from a much larger number of sessions. A common problem is deciding which minutes of a
long recording, or which events in a large input log, deserve a closer look. Measures such as
deaths, task completion and time on task are useful when the design question is already
clear. Extra inputs outside the task can be removed as noise before anyone checks whether
their pattern changed around an important game event.

This thesis examines those extra actions as a possible source of early information. It focuses
on behaviour pattern changes, not on the total number of button presses. A start, stop,
reduction or return can be compared with the player's usual input in the nearby part of play.
If several players change around the same scene, the location may deserve attention even
when the exact reason is still unknown. The analysis therefore keeps the order of actions and
the nearby scene, not only the total number of inputs. The gameplay context and player
feedback are then used to understand what happened.

The study uses the opening part of Neva (Nomada Studio 2024). The game has a mostly
fixed path, simple controls and several longer movement sections. Fourteen participants
played for about 30 minutes and passed six target segments selected during formative
observation. Gameplay behaviour was marked in each segment. Participants also rated five
parts of their experience, and most of them answered follow-up questions about their own
actions. These sources were compared so that an action was not interpreted from the input
record alone.



The contribution is a working definition and a practical way to mark In-Game Fidgeting
when the same action may be useful in one scene and unnecessary in another.

The next chapter reviews playtesting, telemetry, Non-Goal-Directed Behaviour and related
work on attention and control. Chapter 3 explains the research problem and questions.
Chapter 4 begins with the ethical procedure, then describes the pilot work, formal playtest,
behaviour coding, ratings and interviews. Chapter 5 reports the observed patterns and
interview themes. Chapter 6 discusses what the patterns may mean and how a screening
process could use them. The final chapter gives the main conclusion, limits and possible next
steps.



2 Background

2.1 Playtesting in Game User Research

Game testing is an important part of game development and iteration. Traditional testing is
often carried out by a QA team. Testers use the game as a complete system and repeatedly
interact with it in the role of players. Through this process, they look for software bugs,
broken functions, and other problems that may affect the game. Besides QA testing,
development teams also use playtesting, observation, interviews, and questionnaires. These
methods help developers understand whether players can understand the game mechanics,
whether the difficulty is suitable, and whether the actual player experience matches the
original design intention.

The game industry still relies heavily on manual play-testing. Human testers can find
problems that are difficult for automated testing to identify, especially problems related to
player understanding, control habits, and subjective experience. However, manual testing is
difficult to scale when a game becomes larger and more complex (Politowski, Petrillo &
Guéhéneuc 2021). A longer game contains more scenes, mechanics, and interactions that
need to be checked. Testers also need time to review recordings and organise feedback. This
process can become a large burden for development teams with limited resources.

Some teams also release early builds and collect player data outside a scheduled lab session
(Politowski, Petrillo & Guéhéneuc 2021). This can reduce some of the pressure of organised
on-site testing. After collecting the data, developers still need to decide which parts should be
examined. They also need to understand whether a change in the data comes from a design
problem or from the personal play habits of a player.

This issue becomes clearer in long or narrative-based games. A single mechanic or level can
be checked in a short test, but pacing, immersion, and emotional involvement may develop
slowly during gameplay. Players may need time to become familiar with the controls and
understand the game situation before they enter a relatively stable playing state. If a test
begins directly from an isolated segment, the player's response may be different from their
response during a normal playthrough. Asking the player to start from the beginning keeps
more of the original context, but it also increases the testing time and the amount of video
that needs to be reviewed.

Game experience and enjoyment are subjective. Task completion, death locations, and
feature-use records can show what a player did, but they cannot fully show how the player
felt about the experience. For this reason, player experience research often includes
questionnaires or interviews (Kim et al. 2015). These methods provide direct evaluations
from the players, although the answers are often closer to an overall impression of a
segment. A short change in attention may be averaged out by a rating for the whole segment.
After the test, the player may also be unable to remember what they were thinking when
each action happened.

Human observation and self-report still provide important explanations. One possible
direction is to first find parts of the full gameplay process that may deserve attention, and
then carry out more focused observation and questioning on those parts. In this way, testing
resources can be focused on a smaller number of candidate segments. It can also provide a
clearer direction for later behavioural data analysis.



A playtest also has to balance control and natural play. A very short task is easier to organise
and compare, but it may remove the earlier events that give the task meaning. A long
uninterrupted session keeps more of the original experience, though it also produces more
material for the researcher to check. This trade-off is important when the research question
concerns pacing, attention or emotional involvement rather than a single menu or mechanic.

Remote play can reduce the need for a test room and lets a player use a familiar device and
environment. It does not remove all testing effects. A player may still know that the session is
being recorded, may try to behave well for the researcher, or may remember the experience
differently after the session. These limits give another reason to use observation and player
explanation together instead of treating either source as complete.

For a smaller development team, the main difficulty may come after the session. A 30-
minute test with 14 players already creates seven hours of gameplay before replay, marking
and interview work are counted. A full commercial game can create much more material. A
behaviour-based mark would be useful if it helps a researcher decide which minutes need
careful replay while the rest receives a lighter review.

2.2 Gameplay Telemetry and Game Analytics

Game Telemetry usually refers to the automatic collection, transmission, storage, and
analysis of interaction data between players and a game client (Sifa, Drachen, Bauckhage,
Thurau & Canossa 2013). Developers can add event logging to the game client or game
engine. This may record character movement, task progress, deaths, control inputs, and the
use of different game features. Since this data can be produced continuously during normal
gameplay, telemetry has become an important data source in Game Analytics and player
behaviour research.

Gameplay Telemetry is easier to use with large player groups and longer sessions than
continuous observation in a test setting. Event tracking in the client can record behaviour
without interrupting play (Politowski, Guéhéneuc & Petrillo 2022). Players do not need to
answer questions continuously, and facial or body cameras are not always needed. Consent,
anonymisation, storage and permitted data use still need to be handled. Even with these
requirements, telemetry reduces reliance on external equipment and fixed test locations.

Melhart, Azadvar, Canossa, Liapis and Yannakakis (2019) used gameplay features from Tom
Clancy’s The Division to model player motivation, including competence, rather than relying
on self-report alone. A study of Tomb Raider: Underworld used a telemetry system built into
the game engine. It recorded completion time, death frequency, exploration, and puzzle-
solving performance to describe different player behaviour profiles (Sifa, Drachen,
Bauckhage, Thurau & Canossa 2013). Canossa (2020) likewise argued that motivation can be
inferred from gameplay behaviour at scale, and used that claim to discuss long-term
engagement rather than a single performance metric.

The data in these examples has a relatively clear reference point. When studying level
difficulty, deaths and retries are useful measures. When studying task participation,
completion rate and time spent in an area can be examined. Exploration can be recorded
through the locations reached by a player. The data is directly connected to a design question
that has already been defined, which makes the results easier to explain.



Some parts of a game do not have a clear task result. A long traversal section may contain no
enemy, obstacle, or complex interaction. The player may not die or need to complete a
separate task in this part. Progress and performance measures provide less information in
this kind of segment. At the same time, the player may continue jumping, rolling, or moving
from side to side. These inputs do not directly change the task result, so they may be treated
as personal habits or useless inputs and left out of the main analysis.

Recording an action does not mean that the action has been understood. Repeated jumping
may be connected to movement speed, environmental interaction, or the visibility of the
character. It may also be an extra input made when the player has little else to do. Telemetry
records when an action happened and what form it took, but it does not record the player's
reason. The local game conditions and the personal habits of the player still affect how the
action should be understood.

Some player-experience studies add cameras to capture face or body reactions, but those
methods require extra equipment, recording permission and processing work. Kim et al.
(2015) instead used gameplay data to locate outlying moments for later inspection. If
existing game inputs can provide an early signal, developers may be able to find candidate
segments without adding facial or body recording. The remaining question is how to deal
with operations that were not defined as performance measures in advance.

Many telemetry reports turn a session into totals or averages. These summaries are useful for
comparing players, but they can hide when the input changed. Twenty jumps across a whole
level may mean a steady habit. The same number could also come from one sudden burst
near a scene event. Keeping the order of events allows the researcher to see this difference
(Soppitt & McAllister 2011; Sifa et al. 2013).

Event-based data is therefore more suitable for the question in this thesis than one total
count. A record can keep the action, its start and end, the nearby game event and what the
player had been doing just before it.

2.3 Goal, Context, and Extra Player Actions

Many studies of player behaviour begin with a goal that can be seen in the game. The player
completes a task, chooses a route, improves performance or receives a reward. Measures
such as completion time, deaths and retries work well in these cases. They can be connected
to a known design question and compared across players.

Play is not made only from these goal-directed actions. A player may jump repeatedly on a
road without obstacles, roll when there is no immediate attack, or move from side to side
while waiting for the game to continue. These actions may have no direct effect on progress.
They can come from habit, a need for feedback, the way the player reads the scene, or the
player's experience at that moment.

The visible action does not show its purpose by itself. Jumping is needed when an obstacle
blocks the route. The same input in an open area may add no practical benefit. Rolling can be
used to avoid an attack, but it can also appear in a safe part of the level. Game rules,
character abilities and the nearby environment decide whether the action is instrumental in
that moment.



Repetition can help find an action that deserves review, although the number of repetitions
cannot explain the reason. The current goal, the available mechanics and the possible benefit
all need to be checked. An action is only a candidate for this study when no clear immediate
use can be found in the local context.

Non-Goal-Directed Player Behaviour has received less attention than task completion and
performance. It is also easy to remove from telemetry as unused input. The same jump,
however, is required when an obstacle blocks the path and extra when the road is empty.
Juul (2011) argues that game rules decide which actions count inside the game, which is why
that local difference matters for coding.

2.4 Defining In-Game Fidgeting

In everyday life, fidgeting often appears as shaking a leg, tapping an object, changing sitting
position, or repeatedly playing with something in the hands. Researchers have different
views about the meaning of these actions. Earlier observations often connected small body
movements with reduced attention. Galton (1885, cited in Frankenthal 2019) recorded
fidgeting in lecture audiences and treated the amount of restlessness as a rough sign of
waning attention: movement increased when the talk lost the audience, and decreased when
interest returned. Ribot (1890, cited in Frankenthal 2019) also noticed a possible
relationship between fidgeting and attention.

Because of these observations, fidgeting was often seen as an action that interrupted the
main task. Later studies started to discuss it as a form of self-regulation. Extra movement
may help a person maintain their current state when there is little stimulation, when a task is
repetitive, or when it is difficult (Frankenthal 2019; Rotz & Wright 2025). This gives
fidgeting more than one possible meaning. It may be related to lost attention, but it may also
help regulate stimulation and physical state.

Research on immersion provides another related observation. When participants enter a
stronger state of immersion, unnecessary movements of the head and legs may decrease, and
the body may become more still (Witchel, Santos, Ackah, Westling & Chockalingam 2016).
This is similar to the decrease in small movements when content attracts attention again.
Changes in movement may be related to changes in experience, although an increase or
decrease in movement cannot explain exactly what happened.

Some actions in games have a similar form to physical fidgeting. They are started by the
player, are often short, and may be repeated many times. They may also provide no clear
help for the current game goal. This thesis uses the term 'In-Game Fidgeting' to describe
these candidate behaviours. Digital game inputs are affected by character abilities, game
rules, and level design, so the idea needs to be defined according to the game situation.

In this study, In-Game Fidgeting is temporarily defined as a repeated action started by the
player, not required by the current goal, and without a clear immediate strategic benefit. The
first point to consider is whether the action fits the local game context. Repeated jumping is
necessary when the player needs to cross an obstacle. Rolling may also be instrumental if it
clearly increases movement speed. An action is only treated as a candidate fidgeting event
when no clear use can be found in the current situation.

Player communities have already noticed similar behaviour. Reddit discussions about
repeated weapon switching, jumping, and other extra actions include explanations such as
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habit, visual feedback, nervousness, and personal play style (Reddit.com 2023; Platypuffs
2023). Some players also say that they have little to do during waiting periods or quiet
sections, so they enter an 'autopilot' state and use extra actions as a 'filler":

Being completely in control of your character and movement, you dont have to
focus anymore on 'how to move' so your brain goes on autopilot and you do stuff
like this just as a filler. (night-laughs 2023)

Similar descriptions can also be found in non-academic media. Weapon switching without a
clear purpose has been described as a possible way to maintain attention or reduce
nervousness during play (LA Progressive 2022).

Community discussions cannot prove that these psychological explanations are correct, but
they show how players understand their own actions. For some players, these behaviours are
connected to having nothing to do, maintaining a playing rhythm, or dealing with
nervousness. This suggests that players do not always experience In-Game Fidgeting as
completely random input.

The working definition has four practical parts. The action is started by the player, appears
as a short repeated pattern, is not required by the current route or task, and has no clear
immediate benefit. The last two parts can change from one scene to another. The same input
may therefore move between Instrumental and candidate fidgeting-like behaviour as the
game situation changes.

A change in the pattern is also part of the observation. Repetition helps separate a candidate
event from one accidental press. The start, stop or return shows how the action relates to
nearby content. It gives the researcher a small piece of interaction data that can be checked
against the scene and the player’s explanation.

The term In-Game Fidgeting is used as a working label for this project. It does not claim that
digital input and physical fidgeting are identical. Physical movement can happen outside the
game and may not appear on the screen. Game input is limited by the actions designed for
the character. The term is useful because both forms can include self-started repetition
without a clear external task result, while the differences still need to be kept in mind.

2.5 Attention, Performance, and Self-Regulation

Carriere, Seli and Smilek (2013) found a relationship between fidgeting, attention, mind-
wandering, and cognitive regulation. The direction of this relationship is not fixed. Extra
movement may sometimes happen when attention moves away from the main task. In other
situations, it may help a person maintain stimulation or regulate their current state.

Repeated movement may also affect physical performance. Cohen, Bravi and Minciacchi
(2018) found that using a fidget spinner affected fine motor control. Educational research
has also discussed the effects of movement and fidgeting on specific types of performance.
Oppezzo et al. (2026) suggested that allowing some movement may support creative
thinking under certain learning conditions.

These studies mainly focus on physical movements and real objects. Game inputs are also
affected by digital interfaces and game rules. The findings provide possible explanations, but
they do not directly explain why a player jumps or rolls in a game. A careful understanding is
that repeated actions may be involved in the regulation of attention, movement, or
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stimulation. Their actual role still depends on the environment in which the behaviour
happens.

This idea is similar to some descriptions from players. When a game temporarily provides no
new challenge, visual change, or required input, some players may add extra inputs to keep
themselves active. If a new scene or event attracts their attention again, the repeated action
may stop.

2.6 Active Inference and Perceived Control

Predictive Processing and Active Inference provide a more specific explanation. Active
Inference suggests that people continuously predict the sensory input they will receive and
compare it with the actual input. Their actions can change later input and reduce the
difference between prediction and experience (Parr, Corcoran, Friston & Hohwy 2019).

Perrykkad and Hohwy (2020) describe fidgeting as a form of self-evidencing. Small repeated
actions started by the person can produce feedback that is stable and easy to predict. This
may help the person maintain a stable self-model and a sense of control. When the outside
environment provides little stimulation or contains uncertainty, a small action under
personal control can give immediate and stable input.

Game actions have some similar features. When a player presses a jump, roll, or movement
button, the character immediately produces an animation, sound, or visual response. A
controller may also produce vibration. Even if the input does not help complete the current
task, it still lets the player feel that they are controlling the character. During a long period
with little required interaction, extra input may fill the lack of action.

Small body movements may also extend into digital interfaces. Karlesky and Isbister (2014)
discussed the human need for tactile stimulation and the relationship between embodied
movement habits and digital interaction. When players use a keyboard, mouse, or controller,
their physical hand movements are connected to the feedback from the game character.
Some In-Game Fidgeting may include both physical input habits and a need for feedback
from the digital environment.

Active Inference is used here as a possible theoretical explanation. The current study does
not directly measure prediction error or related cognitive mechanisms. Repeated player
inputs also cannot prove that self-evidencing is taking place. The framework mainly shows
that an action without a task benefit may still provide predictable feedback and may be
connected to perceived control or state regulation.



3 Problem

3.1 Research Problem

Playtesting, gameplay observation, questionnaires, and interviews can all help developers
understand player experience. Compared with only recording whether a task is completed,
directly watching players play can keep more information about the gameplay context.
Interviews also allow players to explain what they were thinking at the time. However, these
testing methods can take a lot of time when the game process is long. Researchers need to
wait for players to complete the related sections. After that, they still need to review the
recordings, organise the questionnaire data, and contact participants for interviews. If the
test is related to immersion, game pacing, or emotional involvement, players also need some
time to become familiar with the game. In this situation, it is difficult to begin the test from
only one separate gameplay segment.

Some researchers have pointed out that methods based on external observation or player
surveys require many people to take part. The collected data also need to be coded and
analysed by trained analysts, so the whole process may take several weeks to complete (Kim
et al. 2015).

Gameplay Telemetry provides another way to collect information. Developers can
continuously record data produced during normal gameplay and analyse it across a large
number of play sessions. Compared with direct observation, telemetry can be applied to a
much larger group of players. Still, common telemetry measures are usually designed around
a clear design question, game feature, or player goal. They may be less useful when player
behaviour is not directly connected to an in-game objective.

Player behaviour is not always directed towards a goal. Changes between different
behavioural states can be affected by the immediate psychological feedback produced when
the player interacts with the game system (Soppitt & McAllister 2011). Some actions that
appear unrelated to the current objective may simply come from a player's personal habits.
Other actions may reflect a change in the player's feelings or experience. If all fidgeting
behaviours are treated as meaningless, or if every input without a direct task benefit is
removed as noise, some useful information about changes in player experience may also be
missed.

This study asks whether In-Game Fidgeting follows patterns that can be observed and
explained, and whether players' reasons line up with their experience ratings. Repeated links
across participants and segments would give these actions some practical value. A developer
could use a behaviour change to locate a possible segment of interest, then examine the
recording or ask the player about it.

This study does not treat a single action as a measure of emotion, and it does not build an
automatic detector. In-Game Fidgeting is used only as a candidate mark for later review.
Interpretation still depends on the local game context and, where available, the player’s
explanation. Some studies use purpose-built games to test attention (Wiley, Robinson &
Mandryk 2021). This project works the other way around. Extra input in a commercial game
is used to mark a place for review, not to score attention.



3.2 Aim and Research Questions

The study explores the conditions where In-Game Fidgeting appears, how players explain it
and how the observed behaviour relates to their reported experience. It then considers
whether fidgeting could help developers locate segments that need closer analysis.

RQ1: Under what observable gameplay conditions do Fidgeting-Like Actions appear?

RQ2: How do players explain their reasons for performing these actions under the observed
conditions?

RQ3: What relationships can be found between the observed behaviours, the reasons
reported by players, and their reported feelings or emotional experience?

RQ4: Can In-Game Fidgeting be used as a Candidate Behavioural Indicator to help locate or
select gameplay segments where player experience may have changed or may require
further review?

Gameplay observations, interviews and experience ratings are used to answer these
questions. With the current sample, the study cannot show that one condition will always
cause fidgeting or that one action always represents a particular emotion. The analysis
instead looks for repeated links, agreement between different data sources and cases that do
not fit the main pattern.
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4 Methodology

4.1 Research Design and Participants

The formal study used an exploratory mixed-methods observational design. Gameplay
observation, segment ratings and follow-up interviews were used for different parts of the
same question. The observation record shows where an action appeared or changed. Ratings
give broad experience context for each segment. The interview lets the player explain the
action in their own words. Using these sources together can fill gaps that would remain if
only one kind of data were used (Doyle, Brady & Byrne 2009). This was treated as
methodological triangulation: observation located a change, the ratings gave the wider
segment, and the interview asked for a reason. When the three sources disagreed, the
difference was kept rather than forced into one emotion label.

The target group was adult players with some digital-game experience. The only inclusion
criterion was that the player had not previously completed a playthrough of Neva. This
matches Patton’s (2015) criterion sampling. Ten completed participants came from online
player communities and four were invited directly, so the recruitment still had a convenience
element. Session conditions were hard to keep identical, so the study did not force one place
or one recording method. Some sessions were online and some were in person. Some were
coded later from a full-screen recording. In other sessions the researcher marked actions
during play, either from a shared screen or while sitting with the player and watching the
game screen. The repeated extra actions were usually easy to notice, so live marking was
treated as workable; the two methods were not compared as separate groups. The researcher
stayed silent and gave only a reminder when 30 minutes had ended.

Sixteen people were recruited and 14 completed the test. The completed sample included 12
men and two women, aged 21 to 26. Ten participants were from China, two from Singapore,
one from India and one from the United States. All 14 completed the gameplay observation
and segment ratings. Thirteen later completed the interview, so Participant 13 is included in
behaviour and rating results but not in the analysis of interview reasons. Table 4.1
summarises the completed sample and which data each person provided.

Table 4.1 Participant and data summary

Item Study record

Recruitment and completion 16 recruited; 14 completed the playtest

Gender and age 12 men and 2 women; 21-26 years old

Region China 10; Singapore 2; India 1; United States 1
Gameplay observation 14 participants

Segment experience ratings 14 participants

Follow-up interviews 13 participants

There was no separate control group and no game condition was changed at random. Every
participant followed the same original sequence. The data are used to describe patterns and
explore links between behaviour, context and reported experience. They are not used to
claim that one game condition directly caused one action.
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4.2 Formative Pilot Study

At the beginning, this study tried to observe and record player fidgeting behaviours in several
games, including Counter-Strike 2 (Valve 2023), Overwatch 2 (Blizzard Entertainment
2022), PUBG (Krafton 2017), and Battlefield 6 (EA DICE 2025). In those matches the same
input could be utility, communication or aim practice, and the round state changed too
quickly for a stable local goal to be coded. The same jump or weapon switch could not be
compared across takes.

It was also difficult to identify whether an action was fidgeting. Some actions that appeared
meaningless could be connected with a player's strategy, personal habit, or the culture of a
game community. Using games from several different genres and with complex gameplay
systems was difficult to control in an early study. It would also require a large amount of
observation time.

After the first observations, the study moved to games with simpler controls and fewer
outside factors. This made player actions easier to compare within the available time. Other
genres and more complex systems were left for later work.

After this change, the target game needed to meet two additional conditions:

« The gameplay process should be relatively fixed and contain fewer random elements.
+ The control system and action feedback should be simple and easy to understand.

In general, 2D platform games were considered suitable because their rules are usually
simple and their action feedback can be clearly seen. Games that focus on puzzles and
relaxed exploration were especially useful because they contain less combat, making
different player actions easier to identify.

Games such as GRIS (Nomada Studio 2018), Planet of Lana (Wishfully Studios 2023), and
Neva (Nomada Studio 2024) were considered. After comparing them, Neva was selected as
the target game. Compared with other 2D platform games, Neva has a slower pace and
includes several low-demand gameplay periods where players have more space to perform
extra actions. Some sections have no clear short-term goal or obstacle, and the player only
needs to continue moving forward. Player behaviour can be observed more clearly in these
sections. The game also follows a fixed and mostly linear process, so fewer unexpected
gameplay variables appear. GRIS and Planet of Lana share the linear 2D form, but the
opening of Neva combined a fixed route with several long movement stretches and one clear
scenic reveal that later became Segment 2.

The formative observation first included six full gameplay videos from different players on
YouTube. Three more videos were later added, giving a total of nine public gameplay videos.
These videos were used to check whether In-Game Fidgeting could be observed through
gameplay recordings. They were also used to compare different parts of the game and find
segments that could be used in the formal playtest.

The researcher watched these public videos and marked repeated Non-Goal-Directed
Actions that could be possible examples of In-Game Fidgeting. The gameplay conditions in
which the actions appeared, stopped, or changed were also recorded.
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The nine videos were treated as formative source material rather than formal participant
data. They were used to refine the working definition of In-Game Fidgeting and to select
candidate segments for the formal playtest. Observations from these videos were not
included in the formal participant counts or in the Results. The full source list is provided in
Appendix A.

Only publicly accessible gameplay videos were reviewed. The observation focused on visible
in-game actions and gameplay context, rather than the creators' identities or personal
characteristics. The videos were labelled PV1-PVg in the research notes, while the public
source details are retained in the appendix for transparency and traceability.

During the pilot stage, three people with experience in similar games, who had not played
Neva, were shown some of the candidate clips. They were not part of the later sample of 14
and were not used to estimate how common the behaviour would be. Short clip-guided
interviews were then used to understand whether the behaviours could be recognised by
other players and how players might explain their possible reasons. Their feedback was only
used to improve the operational definition of fidgeting, select the formal test segments, and
develop the later interview questions and experience rating dimensions. Their explanations
were not used to decide the actual emotions of the players shown in the public videos. They
were also not included in the formal study results. Asking only ‘why did you do this?’
produced vague answers, so the formal guide split purpose, attention and feeling (Appendix
B).

The pilot stage helped the study make three main design decisions:

« The opening part of Neva was selected as the formal test content.

« Six target segments were selected based on gameplay conditions that could be found
across several videos.

« The video observations helped improve the working definition of candidate fidgeting
and the questions used in the formal interviews.

The formative review followed the game in play order. The researcher first noted actions that
looked repeated and unnecessary, then checked the route, obstacle, enemy state and
available mechanics around each action. A point was kept only when the local situation did
not give an obvious reason for the repetition. The notes also included stops and changes,
since a drop in extra input could be connected to new visual or gameplay content.

The nine public videos were useful because they showed the same fixed game route played by
different people. Their recording quality, commentary and play style were not controlled, so
they could not be treated as formal test data. They were used to see whether a possible
pattern appeared in more than one recording and to select scenes that could be reached in a
normal opening play session.

The three clip-guided pilot participants had a different role. They did not judge the real
emotional state of the players in the public videos. They helped check whether the action
description was understandable and whether the later interview questions could separate a
practical game purpose from an experience-related reason.

The pilot work therefore informed the study design without becoming part of the formal
Results. It provided the target game, working definition, six observation segments and the
form of the later interview. Counts and comments from this stage are not combined with the
14 formal participants.
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4.3 Formal Playtest and Data Collection

Each session followed the same order. Players first received a general play instruction,
without being told that fidgeting was the focus. They then played from the beginning of Neva
for about 30 minutes. Extra actions in the six target segments were marked from a full-
screen recording after the session, from live screen sharing, or while watching the game
screen in person. After the session, participants rated the six segments and then took part in
a stimulated-recall interview about the marked moments.

Participants started playing from the beginning of Neva. They were not moved directly to
Chapter 3, even though clear fidgeting behaviour had appeared in this chapter in most of the
earlier observations. Chapter 3 does not provide the earlier character relationships, control
learning, and narrative context. If participants started from this point, they might not
understand the current situation or become involved in the game in a normal way.

The opening part gives players a more complete change of experience. Players begin with
simple movement and gradually become familiar with the character, environment, and later
game systems. This part also includes several movement sections where repeated actions can
be observed. The researcher therefore did not need to place participants directly into a high-
occurrence segment without the earlier experience. Starting from the beginning allowed the
behaviour to appear in a situation closer to a normal first playthrough.

The test duration was 30 minutes. Based on the earlier observations, players normally
needed around 23 minutes to reach and complete all six target segments. The extra time
allowed for different gameplay speeds, failures, short pauses, and route differences. It also
prevented the final target segment from appearing exactly at the end of the test. Participants
still had some time to continue playing after the last target segment, so they were less likely
to speed up because the test was about to end.

The six target segments were selected from the earlier observation of nine gameplay videos.
They included:

An uphill movement section near the beginning of the game

A downhill section and an open plain with a visual scene change

Along and dark path with visual obstruction

Along slope

S

A downhill section followed by a long path with visual obstruction, ending when a new
scene appears

6. The section where the player enters a cave after a boss fight
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(a) Segment 1 part (Neva) (b) Segment 2 part (Neva)

(c) Segment 3 part (Neva) (d) Segment 4 part (Neva)

(e) Segment 5 part (Neva) (f) Segment 6 part (Neva)

Figure 4.1 Screenshots of the six target segments used in the formal playtest. The panels follow Segment 1
to Segment 6 in gameplay order. Screenshots captured from Neva (Nomada Studio 2024).

Players progressed through the game at different speeds. Because of this, the study uses
segment identity to match behaviours and ratings instead of requiring each segment to
happen at the same absolute time. Segment 2 includes a clear visual change that can be
identified across different gameplay observation records. Behaviour in this segment is
therefore compared in more detail before, during, and after the new scene appears.

Participants played according to their normal habits. The researcher did not ask questions
during gameplay and did not tell them to pay attention to a specific scene or action. In
sessions completed without live observation, the full game screen was recorded for later
behavioural marking. When the researcher was present during play, the game screen was
watched either through screen sharing or in the same room. Only the game screen was used
for marking; no face or body video was collected. The same six segments and the same
coding rule were used. Exact counts for each method were not kept. The researcher remained
silent and only reminded the participant when the 30-minute session had ended.

After the playtest, participants rated their experience in each of the six target segments. The
rating included five dimensions:
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+ Boredom

« Attention

« Perceived Control
» Frustration

» Threat/Anxiety

The five ratings were chosen as experience references for the target segments. They were not
designed as a complete player-experience scale. Research on fidgeting connects repeated
movement with low stimulation, attention and self-regulation (Carriere, Seli & Smilek 2013;
Perrykkad & Hohwy 2020). Boredom and Attention were included to cover these parts of the
experience. They were kept as separate ratings because boredom can be defined as wanting,
but failing, to engage attention (Eastwood, Frischen, Fenske & Smilek 2012). A high
Attention score and a high Boredom score are therefore not simple opposites.

Perceived Control was included because game input gives immediate character feedback. It
helps check whether extra actions were linked to staying involved with the controls or
maintaining a sense of agency (Karlesky & Isbister 2014; Tanaka & Kawabata 2021).
Frustration and Threat/Anxiety cover two different kinds of pressure. Frustration is closer to
failure, blocked progress or control difficulty. Threat/Anxiety is closer to possible danger,
uncertain scenes and visual obstruction.

Each dimension used a scale from 1 to 5, where 1 was low and 5 was high. The dimensions
were analysed separately and were not added into one total score. A rating describes the
participant's memory of the whole segment. It does not show the exact feeling at the moment
of one jump or roll and cannot decide whether an action is fidgeting.

After the behavioural events were marked, participants took part in Stimulated-Recall
Interviews (Lyle 2003) in a Semi-Structured Interview format (DiCicco-Bloom & Crabtree
2006). The interview first asked why the player performed the action and whether it had a
practical purpose in the game. Later questions asked what the participant was paying
attention to, how they felt during the segment, and whether the action was related to their
experience at the time.

The common questions asked about the reason for the marked action, whether it had a
practical in-game purpose, the player's feeling in the segment, and whether the player
thought the feeling affected the action. The exact English interview guide is provided in
Appendix B.

Additional questions were asked when a participant showed an unusual or especially
relevant behavioural pattern.

The four questions were used as a guide, not as a fixed questionnaire that had to be repeated
word for word. The researcher first described the marked action or change without calling it
fidgeting. Follow-up questions then referred to what was visible in that case, such as the start
or stop of an action, a return after several seconds, a scene change, or a difference from the
player's usual input. When no candidate behaviour appeared, a follow-up was only used if
the ratings or another visible change made the case useful for comparison. If a participant
could not remember a reason, the answer was kept as uncertain rather than pushed into one
explanation.
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Appendix B gives the English version of the observation fields, rating record and interview
guide used for this study. It includes the common questions and the case-specific follow-up
questions used in the study.

The data collection followed the same order for each participant. The player first received the
general play instruction and completed the 30-minute session. The researcher then checked
or completed the behaviour marks for the six target segments. The participant rated each
segment, and the marked actions were used as prompts in the follow-up interview. The
target action was described in plain terms, such as repeated jumping on the long route,
before asking for a reason.

Segment identity was more useful than absolute time because players moved at different
speeds and sometimes failed or paused. The screenshots in Figure 4.1 and the nearby game
events were used to match the same segment across records. Approximate time was still kept
when it was available, especially for the start, stop and return of a repeated action. No player
was forced to reach a scene at a fixed minute.

The ratings were completed after play so that questions did not interrupt the session. Each of
the six segments received five separate scores. The participant could use the scene
description or screenshot to remember the part of play. The scores were later entered in a
participant-by-segment table. Missing interview data for Participant 13 was left missing and
was not filled from the ratings.

Interview prompts were selected from the participant's own marked record. A player with no
candidate action in one segment was not asked to invent a reason for it. When an action had
a possible practical use, the follow-up checked that use directly. When the player could not
remember, the answer stayed uncertain. This reduced the risk of pushing every repeated
action into an experience explanation.

4.4 Behaviour Coding and Data Analysis

Formal behaviour coding used gameplay observation material from the two collection
methods. Recorded sessions were reviewed after play, while live screen-sharing sessions
were coded during play. The same operational definition and the same six target segments
were used in both methods. A candidate case of In-Game Fidgeting is defined as an action
that is started by the player, repeated several times, not required by the current goal, and
does not have a clear immediate strategy or system benefit. Jumping, rolling, dashing,
repeated direction changes, and repeatedly triggering a function can all become candidate
events. Each action still needs to be considered together with the gameplay condition in
which it happens.

More than five continuous repetitions were used as a working threshold to remove accidental
inputs and short isolated actions. This gave the gameplay observations a more consistent
starting rule. The count is not a measure of experience strength: ten repetitions do not show
that a player was more bored or anxious than someone who repeated an action six times.

After a candidate event is marked, it is classified using the gameplay context and the player's
explanation:
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« Confirmed Fidgeting-Like Behaviour: A repeated action appears in the gameplay
observation, the current context does not give it a clear immediate purpose, and the
participant's explanation also supports a non-instrumental reason.

* Ambiguous: The action has several reasonable explanations, so it is unclear whether
it had a specific purpose.

o Instrumental: The action is connected with another in-game goal, strategy, or
practical purpose.

¢ No Behaviour: The segment was observed, but no action met the working definition
of fidgeting.
¢ Missing: The related segment, rating, or interview information is not available.

The gameplay observation record is used to confirm whether an action happened. Where a
recording is available, the event can be replayed during coding. The interview is used to
understand the purpose of the action.

One record was kept for every participant-segment, including segments where no candidate
action appeared. The record contained the participant number, control device, segment,
approximate time or duration when available, action type, nearby game event, behaviour
state, possible immediate game purpose, interview availability and final coding category.
Segment 2 also used the three phase fields described below. Events outside the six target
segments, including opening-cutscene inputs, were kept as supplementary notes and were
not added to the main segment totals. Informal descriptions of a player's general activity
level were useful while reviewing the footage, but they were not treated as participant
categories in the analysis.

Segment 2 is the main target segment because it contains a clear visual scene change. Player
behaviour in this segment is divided into three stages:

e Pre-Scene: The short period before the target scene appears
¢ Scene Onset: The moment when the background changes
o Post-Scene: The period after the player enters the target scene

Behaviour in each stage can be recorded as Active, Reduced, Stopped, None, or Missing. If a
behaviour appears again after stopping, the approximate return time is also recorded. The
main focus is the change in behavioural state. The exact number of actions is only used as
supporting information and does not decide the meaning of the result.

The 14 completed playtests produced 84 participant-segment observation units. All 14
players provided ratings for six segments and five experience dimensions. Interview material
was available for 13 participants.

The interview summaries were analysed through Thematic Analysis. The process followed
the general approach described by Braun and Clarke (2006), with the movement from codes
to themes also informed by Naeem, Ozuem, Howell and Ranfagni (2023). The aim was to
organise the repeated explanations in the data. It was not to build a new psychological scale.

First, the interview record for each participant was read next to the marked gameplay
segments. Short initial codes stayed close to the wording in the record. Examples included
'nothing to do', 'keep attention', 'see the character', 'avoid damage', 'habit’, and 'not sure'. The
nearby game event and the action type were kept with each code so that the explanation did
not lose its context.
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Codes with close meanings were then compared across participants and segments. They were
joined into early groups, such as low stimulation, attention and control, visibility and safety,
habit or uncertain recall, and a state left from combat or failure. One segment could have
more than one code. For example, a player could mention boredom and visual obstruction in
the same answer.

The early themes were checked against the complete set of interview summaries and the
gameplay observation record. Cases that did not fit were kept. High-activity players, players
with no candidate behaviour and actions with a practical safety or visibility purpose were
used as counterexamples when reviewing a theme. Theme names were changed when they
were too broad or mixed different ideas.

At the final stage, observed behaviour, local game context, segment ratings and interview
explanations were placed together. The analysis looked for repeated links and clear
differences. Theme counts describe how often an explanation appeared in the coded
interview summaries. They are not tests of statistical significance and they do not show the
strength of an emotion.

The first analysis step was descriptive. Candidate and No Behaviour records were counted
for each segment, and the participant-by-segment matrix was used to see differences
between players. Segment 2 was handled separately because it had a shared event that could
be marked in every session. The Pre-Scene, Scene Onset and Post-Scene states were
compared as a small sequence rather than as an input rate.

Rating analysis used the mean score for each dimension in each segment. No total
experience score was calculated, and no complex statistical model was used. The sample was
small and the six segments were selected in advance, so the means were used to describe the
experience around each segment. They were compared with interview explanations and
behaviour changes, not used to predict a single action.

For the interview analysis, one coding sheet kept the participant, segment, action and short
explanation together. This made it possible to return from a theme to the original case. The
counts report how many coded segments or participants were covered by a theme. A single
segment could appear in more than one theme, so the theme totals are not expected to equal
the number of candidate events.

The final comparison used a simple case table. For each relevant participant-segment, the
researcher checked four questions: what changed in the input, what happened in the game,
what the segment ratings showed, and how the player explained the action. Agreement
across these fields supported an interpretation. A clear practical purpose, uncertain memory
or a strong personal habit kept the case limited or ambiguous.

4.5 Ethical Considerations

The study followed the Swedish Research Council’s ethical guidelines for research in a
Swedish degree programme (Swedish Research Council 2025). Before taking part, players
were told whether their gameplay would be recorded or watched through online screen
sharing. They agreed to the method used in their session. The general playtest process, later
ratings and follow-up interview were also explained. Taking part was voluntary. A player
could stop the session, skip a rating or interview question, or ask that unused material from
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that session not be kept. In live sessions, the researcher watched only the shared game
screen. No face or body video was collected.

Participants were asked to play as they normally would. They were not told in advance that
repeated fidgeting-like actions were the specific focus. Giving this detail before play could
make a participant add, reduce or avoid the target actions. After the session, the interview
went back to extra actions already seen in that player’s recording. Those actions were
described in ordinary terms, for example repeated jumping, and the research label In-Game
Fidgeting was not used in the questions (Appendix B.3). The delayed focus therefore sat in
the later questions, not in the play instruction. The researcher did not speak during
gameplay, comment on performance or direct attention to a scene. A reminder was given
only when the 30-minute period had ended. Passive observation may still have affected some
players, so the study does not assume that the observer effect was fully removed.

Participant names are not used in the thesis. The records use participant numbers, and the
analysis reports only visible in-game actions, ratings and answers related to the research
questions. Recordings and observation notes were used for the research analysis and were
not made public. They remained on the researcher’s own devices and were not shared with
other players. Screenshots from Neva are included only to show the target segments, and the
gameplay material was not redistributed as a separate recording.

The material came from adult volunteers in an ordinary playtest: a gameplay recording or
live screen share, segment ratings, and interview answers. No health records or other data
treated as sensitive under Swedish ethical review law were collected, so the study was not
sent to the Swedish Ethical Review Authority. The main burden on a participant was being
watched while playing and then talking about the session. A player who did not want to
discuss a particular moment was not pressed for an answer.

The formative stage used public YouTube gameplay videos. The review focused on the game
screen and did not analyse the creators' identity, face, voice or personal background. The
source links are listed in Appendix A so that the selection process can be checked. These
videos were used to develop the definition and formal test segments. They were not counted
as formal participant data.

Extra actions are treated as candidate marks for later review, not as a measure of one feeling,
and no time saving is reported because none was tested.
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5 Results

5.1 Data Overview

Fourteen participants completed a gameplay session of about 30 minutes. All 14 participants
gave experience ratings for the six target segments. Each segment was rated on Boredom,
Attention, Perceived Control, Frustration and Threat/Anxiety, giving 420 rating values in
total. Thirteen participants completed the interview after playing. Participant 13 did not
provide interview feedback, so this participant's gameplay observation record and ratings
were still included in the behaviour distribution and segment ratings. The analysis of
behaviour reasons used the other 13 participants.

The behaviour record used one participant-segment as a unit. Fourteen participants across
six segments produced 84 units. In 42 units, an action reached the working threshold for
candidate fidgeting-like behaviour; the remaining 42 were marked as No Behaviour.
‘Candidate’ means the repetition passed the coding rule and had no clear task use in that
segment.

5.2 Behaviour across the Six Segments

Table 5.1 shows the distribution of candidate behaviour across the six segments. Segment 2
and Segment 5 each had nine participants with candidate behaviour, the highest number in
the data. Segment 1 had five, which was the lowest. The other three segments were between

these values.
Table 5.1 Candidate behaviour across the six target segments
Segment Candidate units No Behaviour Candidate rate
Segment 1 5 9 35.7%
Segment 2 9 5 64.3%
Segment 3 6 8 42.9%
Segment 4 7 7 50.0%
Segment 5 9 5 64.3%
Segment 6 6 8 42.9%

Segment 2 and Segment 5 therefore look like the two places where extra actions were more
common. The surrounding experience, however, was quite different. Segment 2 introduced
new visual content and had higher Attention and lower Boredom. Segment 5 was more often
described as a long route with visual occlusion and too little action. The count helps locate
candidate segments, though it cannot explain why the actions happened. Figure 5.1 shows
the same pattern for each participant across the six segments.
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The differences between participants were even clearer. Participant 2 showed candidate
behaviour in all six segments and kept a high level of input across the full session.
Participant 7 did not reach the working threshold in any segment. Other participants showed
the behaviour once or across several segments. A sudden period of repeated jumping is
noticeable for a player who usually makes few extra actions. For Participant 2, repeated
jumping was close to a personal habit, so a stop at a specific point may be more useful to
notice.

Target segment (candidate count / 14)

S1 5/14 S2 9/14 S3 6/14 S4 7/14 S5 9/14 S6 6/14 Total

0 1 0

P9
P10
P11
P12
P13

P14

. Candidate behaviour (1) No Behaviour (0)

Figure 5.1 Candidate behaviour across the six target segments for 14 participants. Dark cells show a
candidate behaviour that reached the working threshold, while light cells show No Behaviour. The figure
shows personal baselines and the distribution across the selected segments. It does not show the rate across
the full game.

5.3 Behaviour around the New Scene in Segment 2

Segment 2 contains a point where a new scene becomes visible, and every participant passed
this point. To keep the changes around this event, the observation window was divided into
Pre-Scene, Scene Onset and Post-Scene. The analysis checked whether the extra actions
continued, became weaker or stopped. Input frequency per second was not calculated. Table
5.2 records the Pre-Scene, Scene Onset and Post-Scene states.
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Table 5.2 Behaviour states around the new-scene onset in Segment 2

Phase Active Reduced Stopped None
Pre-Scene 6 o] o 8
Scene Onset 1 1 4 8
Post-Scene 7 o o 7

Before the new scene appeared, six participants were in the Active state. At the scene onset,
four stopped their extra actions, one reduced the actions, and only one continued at the same
level. Five of the six participants who had already been making repeated actions showed a
visible change near the same scene event.

What happened after the change was not the same for everyone. Participants 1 and 6 started
repeated jumping or dashing again after about 17 seconds. Participant 10 stopped for about
four seconds, returned to other extra actions, and later had another break of about seven
seconds. Participants 8 and 12 did not return to candidate behaviour during the rest of the
segment. Participant 2 stayed highly active through all three phases, with no clear break at
the new scene.

The player accounts explain some of these changes. Participants 1, 6 and 8 said that the new
visual content took their attention. Participant 10 felt that continuing to jump would affect
viewing, so the action was stopped for a short time. Participant 12 was unsure why the action
stopped and could only remember that the new scene may have been watched at that point.
Participant 5 also stopped continuous forward movement when the scene appeared. There
was no candidate behaviour before this stop, so this case was not counted in the five state
changes above.

In this short part of play, both the stop and the later return were informative. Some players
shifted attention to the new visual content. More than ten seconds later, some began making
extra actions again. Others stayed still, and Participant 2 did not change at all. The analysis
kept these different paths instead of reducing them to one average pattern.
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Pre-scene Scene onset Post-scene Observed transition

m
rs o e
P4 None None Started post-onset

B5 None None None No candidate

.
P7 None None None No candidate
v e - Started postonset

Stopped -> resumed

Sustained active

Started post-onset

Reduced -> resumed

PIl1 None None None No candidate
P12 Stopped None Stopped; no resume
P13 None None None No candidate
P14 None None None No candidate
. Active . Reduced . Stopped None

Figure 5.2 Behaviour states before, at and after the new-scene onset in Segment 2. The figure separates
sustained Active behaviour, stopping followed by a return, stopping without a return, and no candidate
behaviour across the segment.

The six active Pre-Scene cases did not follow one path after the scene appeared. Two players
stopped and later returned, two stopped without a later candidate action, one reduced the
input and later returned, and one continued. This is why the result is shown as behaviour
states rather than one average line. Figure 5.2 summarises those paths. The scene event was
shared, but the response was still personal.

The eight participants with no active candidate behaviour before the scene also matter. They
do not support a claim that the visual change always produces a visible fidgeting change.
Participant 5 briefly stopped normal forward movement to look at the scene, but the earlier
movement did not meet the fidgeting definition. The example shows that attention changes
may also appear in ordinary task input and can be missed when the method watches only
candidate fidgeting.

Participant 2 is a boundary case for the method rather than a clean example of an ordinary
high-input style. Extra jumping continued through the scene change. In the interview the
participant said that this high-input style also appeared in other games, even when nobody
was watching. The participant also said that, in this session, the way that style showed up
was additionally influenced to some extent by being observed. The shared scene event did
not overcome this pattern. The case is kept because a personal baseline and a reaction to
being recorded can sit together; it is not treated as untouched normal play.
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5.4 Segment-Level Experience Ratings

Table 5.3 gives the mean experience ratings for the six segments. Figure 5.3 plots the same
means in gameplay order. These scores are the players' recall of a whole segment. They do
not describe the exact moment when one jump or roll happened.

Table 5.3 Mean experience ratings for the six target segments

Segment Boredom Attention Pg:,cr?ti:;d Frustration ;:;?:tt)l,
Segment 1 1.57 3.93 3.57 1.14 1.00
Segment 2 1.21 4.50 3.93 1.14 1.00
Segment 3 2.14 3.29 3.43 1.50 1.21
Segment 4 2.71 3.29 3.43 1.50 1.79
Segment 5 2.64 3.14 3.21 1.43 1.71
Segment 6 1.79 3.93 3.57 2.36 2.86

Segment 2 had the lowest Boredom and the highest Attention and Perceived Control. This
segment also had many candidate behaviours and a clear input break when the new scene
appeared. Higher Attention did not simply lead to fewer extra actions. The same segment
included different phases before the scene, at the scene onset, and during the later
movement through it.

Boredom was higher in Segments 4 and 5. Segment 5 also had the lowest Attention and
Perceived Control. Interview answers about long routes, visual occlusion, wanting to pass
quickly or wanting something to do were mainly found in these parts. Segment 6 showed a
different experience. Frustration and Threat/Anxiety were highest, and Attention also rose
again. Participant 3 spoke about annoyance after several boss failures. Participant 10 was
still excited after the fight, and other players linked rolling with possible threats in the cave.
High attention here appeared together with pressure and threat. The segment was not
necessarily easy or positive.

Because each rating covered a whole segment, it works mainly as broad context. A behaviour
start or stop lasting only a few seconds may disappear inside the overall score. The ratings
were therefore not used as emotion labels for single actions.

25



Boredom == Attention == Perceived Control + Frustration Threat/Anxiety
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Figure 5.3 Mean experience ratings across the six target segments. The segments follow gameplay order.
The lines show this order and do not show the actual time distance between segments.

The rating profiles also separate different kinds of difficult experience. Segment 5 combined
higher Boredom with lower Attention and lower Perceived Control. Segment 6 had lower
Boredom, but Frustration and Threat/Anxiety were much higher. Both segments contained
rolling and jumping, yet the wider experience was not the same. This supports the need to
keep the five dimensions separate.

Perceived Control stayed around the middle or high range across the six segments. This
suggests that many participants could operate the character even when they added extra
actions. A fidgeting-like input therefore does not automatically show a control failure. In
some interviews, the action was used to strengthen the feeling of control; in others, it helped
with a visibility or safety problem.

The means can also hide differences between players. A segment average joins players with
candidate behaviour and players with No Behaviour. It may join habit cases, practical actions
and uncertain answers. The rating table is useful for the segment profile, while participant-
level interpretation still depends on the individual record.

5.5 Themes in the Interview Data

Interview summaries from 13 participants were organised through thematic analysis. The
initial coding kept the players' own words where possible, such as 'bored', 'wanting
something to do', 'keeping attention', 'seeing the character clearly’, 'avoiding damage', "habit’
and 'not knowing the reason'. Codes with close meanings were compared and grouped into
five themes. The gameplay observation record and game context were then checked again to
see whether these explanations matched the points where the behaviour started, stopped or
returned. One behaviour segment could be included in more than one theme. The counts in
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Table 5.4 cannot be added together as a total number of events. Figure 5.4 shows how the

themes overlap.

Table 5.4 Main themes formed from the interview data

Theme

Included codes

Coverage in coded
data

Main relation to
behaviour

Low stimulation and self-generated
activity

Boredom; low
interaction; wanting
to do something;
pace

18 segments / 8
participants

Extra actions add
stimulation or make
a long section feel
more active

Attention and engagement
regulation

Attention regulation;
control feedback;
maintaining
engagement

14 segments / 10
participants;
control/engagement
in 14 segments / 7
participants

Actions return
attention to the
character or
strengthen the feeling
of control

Visual occlusion;

Visibility in 11
segments / 7

Actions help locate

Visibility, uncertainty and safety threat; avoiding participants; the character, check
- threat/safety in 7 the space, or reduce
possible damage - .
segments / 6 perceived risk
participants

Repeated action
belongs to the
player's usual input
style or has no clear
remembered reason

Habit; automatic
action; uncertain
recall

15 segments / 7

Habit and unclear awareness L
participants

Extra action follows
challenge or failure
and continues into a
lower-intensity
section

Failure; annoyance;
post-battle activation

2 segments / 2

Frustration and residual arousal ..
participants

Low stimulation was the most common direction in the interview material. Players did not
always use the word boredom. They also said that there was 'nothing to do', that the route
felt long, or that they wanted to pass the part more quickly. Participant 1 explained the
rolling in Segment 5 in a direct way: 'The scene felt quite plain and there was not much
challenge, so I wanted to do something and get through it faster.' This is an English
translation of the recorded interview summary. The action added movement during a part
that asked for little input.

Participant 2 showed a related reason across much of the session. The participant felt that
the game offered too few actions and used jumping or quick direction changes to add more
input. Participant 6 also said that extra actions helped keep the feeling of still operating the
game. These cases fit the higher Boredom ratings in Segments 4 and 5, although they do not
show that boredom was the only reason.

Attention and engagement with control often appeared in the same answers. Participant 14
said about Segment 4, 'It helped me keep my attention on controlling the game.' The
participant also reported some loss of attention and said that the action had no in-game
purpose. Participant 9 described another case: 'I was looking at the background and
sometimes lost track of the character. Jumping helped bring the character back into view.'
Both answers connect the extra input with attention, but the second one also has a practical
visibility function.
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Segment 2 showed the reverse movement. Participants 1, 6, 8 and 10 stopped or reduced
repeated input when the new visual content appeared. Several said that the scene took their
attention. Participant 10 felt that continuing to jump would disturb viewing. The action later
returned for some players after the visual change had been on screen for several seconds.
This pattern supports the idea that the stop of an action can be as useful as its appearance.

Visibility and safety formed another group of explanations. When the character was hidden
by scenery, some players jumped to check the position. When a threat or possible hit was
expected, some used repeated rolling. Participant 5 treated movement in the air as safer in
Segment 4. Participant 9 rolled in Segment 6 to reduce the chance of damage. Participant 14
mentioned boredom, lost attention and visual obstruction together in Segment 5. A practical
reason and an experience factor could therefore overlap in one segment.

Habit and uncertain recall were common limits. Participant 2 had a high-activity pattern
through almost the full session. Participant 4 described one repeated action as something
that 'seemed to be a subconscious action', while several other players could not remember a
clear reason. These answers were kept as uncertain and were not changed into an emotion
category. Frustration-related answers were less common, but a few were clear. Participant 3
reported annoyance after several failures and continued rolling into the next route.
Participant 10 stayed excited after the boss fight and continued making extra inputs in the
lower-intensity section that followed.

The short quotations above are translated from the recorded interview summaries rather
than a full word-for-word transcript. They are used to show the form of the participant
explanations. The interpretation still uses the complete case record, including the game
event, observed action and segment rating.

Theme-coded segments Participant coverage

Low stimulation
toesen, (I - I
Habit / unclear =
s (N O -
Toedback 13 Y
Visual occlusion
sy (N O
5
pac = 2
- -
Env 8 [ H

Figure 5.4 Main themes and their overlap in the interview data. One candidate segment may be included
in more than one theme. The counts show theme coverage and are not a ranking of importance.

5.6 Comprehensive Analysis

The behaviour record, ratings and interviews do not answer the same question. The
behaviour record gives a location and a change. Ratings describe the wider segment.
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Interviews give a possible reason. Table 5.5 places these sources next to each other for the
main patterns and the cases that limit the interpretation.

Table 5.5 Integration of behaviour, rating context and interview explanations

Context

Behavioural record

Rating and interview
context

Use in interpretation

Segment 2 scene onset

Five of six active players
stopped or reduced extra input
near the visual change.

The segment had the lowest
Boredom and highest
Attention. Several players
said the new scene took their
attention.

The change marks a shared
review point without
assigning one emotion.

Segments 4 and 5: long or
partly hidden routes

Several players added
jumping, dashing or rolling.

Boredom was higher,
especially in Segment 5.
Answers mentioned little to
do, passing faster and seeing
the character.

Pacing, interaction density
and visibility need to be
checked separately.

Segment 6 after the boss fight

Repeated rolling or jumping
appeared for several players.

Frustration and
Threat/Anxiety were highest.
Answers included annoyance,
excitement and possible
danger.

A previous state and a current
threat can produce similar
input.

Habit, uncertain recall and no-
behaviour cases

Some players had a high
baseline, while others rarely

Ratings varied and several
reasons were uncertain or

Personal baseline and human
review are needed before

used extra actions. described as habit.

interpretation.

The clearest result comes from agreement in timing and explanation, especially at the scene
change in Segment 2. The table also shows why an action cannot be used alone. Similar
inputs appeared with low stimulation, visibility problems, threat, habit and a state carried
from the previous event.

Agreement was strongest when three details appeared together: a visible change close to a
game event, a player explanation that referred to that event, and a rating profile that did not
conflict with the explanation. Segment 2 contained several such cases around visual
attention. Segments 4 and 5 contained looser agreement because boredom, visibility and
movement purpose often overlapped.

Disagreement was also useful. A high Attention score did not remove fidgeting from Segment
2, and a player could give a practical reason while also reporting boredom. These cases
prevent a simple one-action-one-feeling rule. They also show how the three sources can
correct each other. The observation keeps the timing, the interview limits the meaning and
the rating gives a wider check.

The joint display does not turn the small dataset into a prediction model. It gives a readable
record of how the conclusion was reached. A developer could use the same layout for
candidate marks from a longer telemetry dataset, then add the available scene information
and player comments during review.

29



6 Analysis and Discussion

6.1 Behavioural Transitions and Personal Baselines

Across the six target segments, the distribution of candidate behaviour shows where
repeated extra actions were common. The more informative result, however, was often a
change rather than a count. In Segment 2, five of the six players who were already making
extra inputs stopped or reduced them as the new scene appeared. Some resumed several
seconds later; others did not. Several interviews connected the pause to attention moving
towards the new visual content.

Looking only at totals would flatten these short transitions and would also make very
different players appear more similar. Participant 2 jumped through much of the session, so
another run of jumping added little information. A break in that pattern would have been
more noticeable. Participant 7 was almost the opposite: this player rarely reached the
candidate threshold, and even a shorter burst could therefore be unusual. In this thesis, a
personal baseline means this nearby pattern of play, not a fixed statistical score. The relevant
questions are what the player was doing just before the event, what changed, and whether
the earlier action returned. This is consistent with work that treats sequential in-game
actions as a signature of individual style rather than one shared rate (Bunian, Canossa,
Colvin & Seif El-Nasr 2017).

This emphasis on order is consistent with earlier sequential and telemetry work. Soppitt and
McAllister (2011) retained transitions between behaviour states because post-play ratings
cannot show every change during interaction. Sifa et al. (2013) likewise followed the
movement of behavioural groups across levels rather than reducing a session to one result,
while Politowski, Petrillo and Guéhéneuc (2021) support event records and visualisations
that preserve temporal relationships. None of these approaches identifies an emotion from
one input. Their relevance here is more modest: they show why the location of an event and
the sequence around it should remain visible.

Starts, stops and returns may point to different design questions. A sudden start can occur
when a quiet route provides too little interaction, but it can also follow a visibility problem or
a perceived threat. A stop may mean that new content has taken the player's attention, or
simply that the practical need for the action has ended. If the behaviour returns after several
seconds, the effect of the new content may have been temporary for that player.

Group and personal patterns therefore need to be read together. Similar changes across
several players make a game event easier to notice, even when their reasons differ. An
individual change can also matter when it contrasts strongly with that player's usual input or
agrees with an interview account. Frequency still helps to rule out an accidental press, but it
remains supporting information. The main signal proposed here is a change in the form or
presence of an action under a known game condition.

The dataset is too small and too deliberately focused on six segments to provide a general
fidgeting rate for Neva. It does, however, show that brief transitions can retain information
that disappears in a session total. That is the part of the result most relevant to a screening
tool.
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6.2 Experience Themes and Theoretical Interpretation

No single explanation covered the interview material. Players spoke about low stimulation,
attention, control feedback, character visibility, possible danger, habit, uncertain memory
and feelings carried over from combat or failure. These were not always separate themes in
practice. A player might describe a route as boring and, in the same answer, say that jumping
helped keep the character visible.

The attention-related cases moved in more than one direction. Carriere, Seli and Smilek
(2013) link fidgeting with mind-wandering and attention regulation. Participant 14 described
extra actions as a way to remain engaged with the controls, while Participant 9 jumped after
attention had shifted to the background and the character became difficult to track. In
Segment 2, the pattern reversed: several players stopped repeated actions when the new
visual content took their attention. Extra input may therefore appear when attention drifts,
but it may also disappear when the game supplies something that holds attention again. The
low-stimulation accounts fit this reading without requiring the word boredom in every
interview. Players more often spoke in ordinary terms about having little to do, keeping
active or getting through a long route.

Control-related answers can also be read through the Active Inference discussion introduced
earlier. Jumping, dashing and rolling give immediate visual, sound and movement feedback;
Participants 2, 6 and 14 described adding activity or preserving the feeling of controlling the
character. Perrykkad and Hohwy (2020) describe physical fidgeting as self-started feedback
that may help a person maintain a stable sense of their own state. Something similar may
occur in a low-interaction game section. This remains an interpretation rather than a tested
mechanism: the study did not measure prediction error, manipulate the game condition, or
observe the cognitive process behind an input. Active Inference may help explain some
comments about feedback and control, but it cannot explain every jump or roll.

Game studies often use self-determination theory when the question is why people play and
keep playing (Ryan, Rigby & Przybylski 2006). That work is about need satisfaction across a
game or a session. The extra actions here do not sit at that level. The same jump or roll was
tied to visibility, safety, habit, or a few seconds of new scenery, and need satisfaction was not
measured, so those inputs were not read as competence or autonomy moves. Fogg’s
behaviour model is another common reference for the moment an action happens:
motivation, ability and a trigger have to be present together (Fogg 2009). It assumes a target
behaviour that a designer is trying to prompt. In-Game Fidgeting was not that kind of target.
The strongest shared pattern was a stop when the new scene appeared, so game events were
not treated as designed triggers.

The segment ratings provide a wider, and sometimes awkward, check on these accounts.
Boredom was higher in Segments 4 and 5, where interviews often mentioned long routes and
too little to do. Those stretches look like the low-challenge, low-concentration periods
discussed in GameFlow (Sweetser & Wyeth 2005), but no GameFlow score was calculated.
Segment 6 produced the highest Frustration and Threat/Anxiety ratings, alongside
comments about the boss fight and uncertainty in the cave. Segment 2 was different. It
combined high Attention and low Boredom with many candidate actions because the
behaviour was already active before the scene, changed at its onset and sometimes returned
later. The apparent mismatch comes partly from comparing a whole-segment score with a
transition lasting only a few seconds.
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Visibility and threat further complicate a simple psychological reading. Repetition
sometimes helped a player find a hidden character, check the space ahead or respond to
possible danger. In those cases the design question shifts towards readability or risk
communication. Habit is another boundary: a stable input rhythm may be normal play
rather than a problem, although an interruption to that rhythm can still draw attention to a
game event.

This is why the three sources are kept apart rather than folded into one score. Caroux and
Isbister (2014) note that mixed player-experience research often combines subjective and
objective measures, and Soppitt and McAllister (2011) compared coded behaviour with
ratings and player explanations. Observation keeps the timing, ratings describe the wider
segment, and interviews suggest a reason. When the three agree, the reading is stronger.
When they do not, the case is left as an individual difference or as a reason to look again.

6.3 Candidate Behavioural Indicator: Use and Boundaries

The same visible action carried different meanings. Repeated jumping added stimulation for
some players, helped others maintain attention or find the character, and was simply
habitual for another. Rolling could continue after frustration, enliven a quiet route or
respond to a possible attack. Any rule that equates jumping with boredom or rolling with
anxiety would therefore produce many incorrect readings.

The location can still be useful before the reason is clear. Repetition under visual obstruction
may point to character visibility; extra inputs along a long route may raise a pacing or
interaction question; rolling in an uncertain area may reveal how players read threat. The
behavioural mark does not settle which interpretation is correct. It gives a developer a
smaller place to inspect.

The counterexamples show where this use breaks down. Participant 2 maintained a high
level of extra input through much of the session, so a simple repetition threshold would mark
too much material. Participant 7 rarely met the threshold, but that does not mean the
player's experience never changed. Some players also continued through the new scene in
Segment 2 while others stopped. In addition, several repeated actions had practical uses,
such as revealing a hidden character or avoiding expected danger. These cases may remain
valuable for design review, but they should not be called confirmed fidgeting without
checking their purpose. The categories Confirmed, Ambiguous, Instrumental, No Behaviour
and Missing preserve these differences instead of forcing all observations into one label.

A possible workflow begins with the game recording repeated extra inputs together with
nearby events. Actions clearly required by the current goal are removed, and the remainder
is compared with the same player's recent pattern. A start, stop, reduction, return or change
of action type becomes a candidate mark. At that point a researcher still needs to inspect the
scene, the game rules and any other telemetry; if the reason remains unclear, a focused
player question can be added. Game-specific rules are essential because the system must
know where jumping, rolling or dashing is required or changes movement speed. A general
repetition detector without this information would create too many marks.

False positives and missed cases are unavoidable. A stable habit may be marked even when
the experience is unchanged, while a player who becomes still or shifts attention without
extra input may not be marked at all. The indicator should therefore sit beside deaths,
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pauses, route changes and other available telemetry rather than replace them. Kim et al.
(2015) used gameplay data to locate outlying moments for later inspection, and Sifa et al.
(2013) likewise stress that telemetry patterns require human interpretation. The present
proposal follows that practical direction with a simpler input signal.

A timestamp is easy to produce. Deciding what it means still takes a person. Any time saved
would come from a shorter first pass, not from skipping review. That saving has not been
tested with a development team.

6.4 Answers to the Research Questions

RQ1 asked where fidgeting-like actions appeared. They were observed during long or low-
interaction routes, visual obstruction, possible threat and the transition after a higher-
intensity part. The actions also stopped or reduced when new visual content appeared. The
most useful observation was a change against the player's nearby behaviour, rather than a
high total count.

For RQ2, players most often explained the actions as adding activity under low stimulation,
keeping attention or control engaged, dealing with visibility or safety, following a habit, or
carrying a feeling from failure or combat. Uncertain recall was also common, and several
answers contained more than one reason.

RQ3 concerned the relation between behaviour, explanations and reported experience.
Higher Boredom in Segments 4 and 5 agreed with several low-stimulation accounts, while
the higher Frustration and Threat/Anxiety ratings in Segment 6 fitted some post-combat and
safety explanations. Segment 2 also exposed the limit of this comparison: a rating for a whole
segment cannot explain a short action on its own. Timing, local context and the interview
account were needed together.

RQ4 is supported only in this screening sense; see Segment 2 and Table 5.5. A behaviour
transition can mark a segment for closer review.
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7 Conclusions

7.1 Main Conclusion and Contribution

This study examined repeated game actions with no clear immediate benefit for the current
goal and asked whether their appearance or change could help locate shifts in player
experience. Fourteen players completed the opening part of Neva and rated six target
segments; thirteen also discussed their marked actions in follow-up interviews.

Candidate actions appeared in 42 of the 84 participant-segment records, which confirms that
the behaviour can be observed but does not give it one stable meaning. Some players made
extra inputs through much of the session, others did so only in particular scenes, and one did
not reach the working threshold in any target segment. Segment 2 made the difference
especially clear. Five of the six players who were active before the new scene stopped or
reduced their extra actions when it appeared, and several said that the visual content took
their attention. Some later returned to the earlier pattern. A start, stop or return was
therefore more informative than one overall count.

Interview accounts placed similar actions in very different situations: low stimulation,
attention and control feedback, poor visibility, possible threat, habit, and states carried over
from combat or failure. The ratings supported some of these links at the segment level, but
they also exposed the limits of a whole-segment score. High Attention in Segment 2 did not
mean that extra actions were absent; the behaviour changed inside the segment, sometimes
for only a few seconds.

The practical result is a screening step, not a new emotion measure. In this sample, a start,
stop, reduction or return—read against the player’s nearby input and the local goal—was
enough to mark a place for review, especially around the new scene in Segment 2.

The mark does not replace observation, ratings or interviews; it only narrows where those
methods are applied. Behaviour-change marks could point a reviewer towards pacing,
interaction density, visibility or threat.

7.2 Limitations

The participant group was small and narrow: fourteen people aged 21 to 26, with uneven
gender and regional representation. The observed proportion of candidate behaviour should
not be treated as a general fidgeting rate. The scope was also limited to Neva and six
preselected segments. Its simple controls, mostly fixed route and strong visual style made
the initial observation manageable, but the same actions may be much harder to separate
from strategy in competitive, open-world or mechanically complex games. Because the target
segments were chosen after possible changes had been noticed in public videos, selection
bias also prevents the study from describing the full game.

Most behavioural coding and theme development were carried out by one researcher.
Judgement was involved in deciding whether an action had a practical purpose, where an
event began and ended, and how an interview answer should be grouped. The operational
rules make those decisions more explicit but do not remove the problem, and no second
coder was used to estimate agreement. Data collection also differed between replayable
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recordings and live screen-sharing sessions, which relied more heavily on notes made during
play. Even with the same segments and coding rules, the level of detail may not have been
identical. Live notes cannot be replayed, so a short change or an exact count may have been
missed. Silent online observation may itself have changed how some participants played.
Participant 2 is the clearest example of this observer effect, or participant reactivity: the
extra jumping was described as a usual style, but the participant also said that being
recorded added some extra influence in this session. That case is therefore a limit of the
method, not evidence of an undisturbed play style.

Recall creates a different limitation. Interviews took place after gameplay, and automatic
actions were sometimes difficult for participants to explain. The ratings covered complete
segments, whereas several behavioural changes lasted only a few seconds. In addition, the
interview summaries were translated into English; the repeated meaning across a case was
prioritised, but small differences in wording may remain. Together, these issues mean that
the study can compare several kinds of evidence without proving the exact feeling present at
each input.

Finally, the threshold of more than five continuous repetitions was a working rule rather
than a validated optimum. It removed isolated presses and made coding more consistent, but
a shorter change may still be meaningful for a low-activity player. Other thresholds need to
be compared with human coding and personal baselines.

7.3 Future Work

The first priority is replication with a broader group of players, control devices and game
genres. This would help separate patterns produced by Neva's design from those that may be
more general. Part of the material should also be reviewed by a second coder, comparing
event boundaries, practical purpose and interview themes. Disagreement would reveal where
the working definition needs better examples. Soppitt and McAllister (2011) used coder
agreement when developing behaviour states, and a similar check would strengthen this
method.

A small controlled game could then test the proposed conditions directly. Route length,
visual obstruction, interaction density, threat and scene changes could be varied one at a
time while exact input times are logged. A related comparison could tell one group only the
general play instruction and inform another that repeated extra actions are being studied.
The difference would show how strongly awareness changes the behaviour, provided that
consent and debriefing are handled clearly.

The practical claim also requires an efficiency test. One research team could review complete
recordings, while another receives candidate timestamps generated from changes in
repeated input. Review time, useful findings and missed cases could then be compared. A
first prototype does not need to classify emotion: exporting timestamps, action type and the
nearby game event would be enough. Repeated inputs clearly required by the task could be
removed automatically, and the remaining pattern could be compared with the player's
recent behaviour, but a researcher or designer should retain the final interpretation.

Interviews should follow play as soon as possible. A short marked clip may help a participant
remember an automatic action without interrupting the original session, and 'not sure' must
remain an acceptable answer.
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Future work should also consider the absence of fidgeting. Stillness can accompany
increased attention, but it can also reflect confusion, hesitation or leaving the controls.
Combining extra-input changes with ordinary movement and pause data may therefore give
a fuller picture than treating fidgeting alone as the signal.

7.4 Use of generative Al

ChatGPT was used on already written text to check and fix wording, grammar, formatting
and layout. Canva’s chart generator tool was used to turn the study/data tables into the
visual result figures. The research design, data collection, behaviour coding and the
judgements in the analysis were made by the author. All Al output was read and checked
against the original draft before it was kept.
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Appendix A Public Gameplay Videos Used in the
Formative Study

The videos below were reviewed only as formative materials. PV1-PVg are source codes used
to identify the videos in the research notes; they are not participant identifiers. The titles link
to the original public YouTube pages.

Table A.1 Public gameplay videos used in the formative study

Code | Channel Video title Upload date
PV1 | Vulpine howler NEVA Gameplay Walkthrough FULL GAME [PS5 4K60FPS 26 z%b;gary
PV2 | GrimArts Neva | Full Game (No Commentary, PS5 Pro) 29 SZ}())tze;nber

. Neva - Gameplay 100% con TODOS los TROFEQOS (Platino en 18 February
PV3 | El Dios de los Mancos > = HOF ey
PV4 | GamersPrey Neva Full Gameplay Walkthrough Full Game 4K 15 (2)gt2cz‘ber
PV5 | MadMorph I am not okay after this - "Neva" (Full Game Playthrough 15 (2)(():t22‘ber
Neva - Full Game Gameplay Walkthrough (PS5) No.
PV6 | Rubheng2s Neva - Full Game Gameplay Walkthrough (PS5) No 16 October
Commentary 2024
vy | 2o nxet. ae] st ALYl Ao Al 9le] B vl 8 (] 16 October
7 | T= 1] /Neva) s00y
Carrot Helper - 100%
Neva - Full Game Walkthrough (No Commentary) - 100%
PV8 | Walkthroughs | No Nev.a Full Game Walkthrough (No Commenta 100% 4 November
C Achievements 2024
ommentary
PV9 | Zoddronite NEVA Gameplay Walkthrough FULL GAME - No Commenta 15 (2)gt2(z‘ber
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Appendix B Observation and Interview Materials

The working document contained one detailed record for each participant, with observations
and answers placed under the six target segments. Reproducing all 14 records would repeat
much of Chapter 5 and add many pages of similar material. This appendix therefore keeps
the parts needed to understand or repeat the procedure: the record fields, the rating record,
the common interview questions and the follow-up rules. Participant-specific examples
remain in the Results and Analysis chapters.

Some of the source record was kept in Chinese. The wording below is a close English
translation with small changes for consistency. The common questions stayed the same
across interviews, while the follow-up wording changed according to the behaviour seen in
each recording.

B.1 Gameplay observation record

A participant-segment was recorded even when no fidgeting-like action reached the working
threshold. This kept No Behaviour cases available for comparison and made missing
interview information visible.

Participant information. Participant number, gender, region when available, control
device.

Segment location. Target segment number and an approximate timestamp or duration.
Exact time was used only to find the event again because players reached the segments at
different speeds.

Observed action. Action type, such as jumping, rolling, dashing, attacking, repeated
direction changes, repeated function input, or no candidate behaviour.

Behaviour state. Active, Reduced, Stopped, None, or Missing. A return after a stop was
recorded with an approximate delay when this could be seen.

Gameplay context. The nearby route, scene event, goal, visual obstruction, possible threat,
interaction, combat transition, or other condition relevant to the action.

Immediate game purpose. Whether the action seemed required by the current task or
gave a clear practical benefit. This was checked again during the interview.

Coding result. Confirmed Fidgeting-Like Behaviour, Ambiguous, Instrumental, No
Behaviour, or Missing, using the rules in Section 4.5.

B.2 Segment experience rating record

After the play session, participants rated each of the six target segments on Boredom,
Attention, Perceived Control, Frustration, and Threat/Anxiety. Every item used a 1-5 scale,
where 1 meant a low level and 5 meant a high level. The rating referred to the whole segment.
Participants did not give one combined experience score, and the ratings were not presented
as emotion labels for individual actions.

Boredom. How bored did you feel during this segment?

Attention. How much attention were you giving to the game during this segment?
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Perceived Control. How strongly did you feel that you were controlling the character
during this segment?

Frustration. How frustrated did you feel during this segment?

Threat/Anxiety. How much threat or anxiety did you feel during this segment?

B.3 Semi-structured stimulated-recall interview

The researcher referred to a marked clip, timestamp or described moment, then asked the
questions below. The action was described in plain terms, for example 'repeated jumping' or
'stopping the rolling action'. The term In-Game Fidgeting was not used in the question.

Q1. Was there a reason why you performed this action at that time?

Q2. Did this action have any in-game purpose for you?

Q3. How did you feel during this gameplay segment?

Q4. Do you think your feelings at the time affected the appearance of this behaviour?

B.4 Case-specific follow-up prompts

Follow-up questions were only asked when the observation record gave a clear point to
check. The wording was adjusted to the action and scene. The main forms used in the
records were:

Change point. Why did you stop, reduce, start, or return to this action at this point?

Scene event. Did the new scene or another visible event affect what you were doing or
paying attention to?
Difference from baseline. You used this action through much of the session but stopped

here, or you rarely used it and started here. What was different at this point?

Possible practical reason. Did the action help with anything in the game, such as
movement, seeing the character, checking the area, avoiding a possible threat, or getting
more control feedback?

No Behaviour comparison. You reported a noticeable experience change in this segment
but did not show repeated extra input. Did you feel any urge to jump, roll, or make another
action that was not required by the current goal?

Later clarification. You gave one reason for this action here, but the same action did not
appear in another similar part. Why do you think the behaviour was different?

Answers such as 'T do not know', 'T did not notice it', or 'it may just be a habit' were kept in
the data. No extra reason was assigned when the participant could not give one.
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