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Abstract: AsMassivelyMultiplayer OnlineGames (MMOGs) grow in popularity and complexity, understanding how gameplay styles
relate to players’ psychological needs is increasingly important. Grounded in Self-Determination Theory, this study examines the
associations between competence, autonomy, and relatedness and two dominant gameplay styles: achievement-oriented
gameplay (AOG) and social-oriented gameplay (SOG). Given that relational influence provides an important context in which re-
latedness is enacted and sustained, we incorporate two interaction-based behavioral indicators – Social Value andReceptivity – as
behavior-based measures of relational social influence. Using Sky: Children of the Light, we integrated large-scale behavioral data
with survey responses. Structural equationmodeling revealed that AOGwas positively associated with competence and autonomy
but negatively associated with relatedness and behavior-based relational influence, whereas SOG showed the opposite pattern,
with parallel directional effects observed across relatedness and behavioral indicators of relational influence. A significant negative
residual correlationwas also observed between AOG and SOG. The results show that psychological need satisfaction differs across
players’ gameplay orientations and highlight relatedness as a dynamic process shaped through ongoing interaction.
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With the rapid advancement of online gaming technologies,
Massively Multiplayer Online Games (MMOGs) provide
players with diverse activities and goals while enabling rich
social interaction and a strong sense of freedom. Beyond
entertainment, gameplay is closely tied to players’ psychol-
ogy as it is driven by their intrinsic motivations and is often
linked to the satisfaction of their psychological needs (Ryan
et al., 2006). Literature has revealed that gameplay expe-
rience is also related to players’ affective outcomes, such as
enjoyment (Tamborini et al., 2010). At the same time, the
popularity of MMOGs continues to grow annually, with an
estimated 1.1 billion people playing them today (Clement,
2023). Given both their psychological significance and global
growth, it is imperative to study people’s behavior within
online gaming environments.
Achievement-oriented gameplay and social-oriented

gameplay are two of the most prominent playstyles com-
monly supported in MMOGs (Hamari & Tuunanen, 2014;
Nacke et al., 2014). These styles map onto two core moti-
vational dimensions – achievement and social interaction
(Yee, 2006) – and have repeatedly emerged as central drivers
of engagement across gaming contexts. While player

motivations in MMOGs are multifaceted, achievement and
social play represent two consistently observable behavioral
orientations. Examining how these playstyles relate to
players’ psychological needs provides a meaningful lens for
understanding player behavior in complex digital
environments.
While a majority of studies have explored psychological

needs related to players’ enjoyment of gameplay and their
intentions to continue playing (Merikivi et al., 2017; Reer &
Krämer, 2020), relatively few have focused on how these
factors vary across different gameplay styles. Further-
more, most existing research has primarily focused on a
single gameplay style, limiting a deeper understanding of
dynamic gameplay behaviors, as most players in MMOGs
simultaneously engage in multiple playstyles (Tondello
et al., 2019). To address this gap, the current study
aims to examine the relationships between players’ psy-
chological needs in gameplay and two main playstyles
through the framework of Self-Determination Theory.
Specifically, to better understand how behavioral rela-
tionships in MMOGs relate to different playstyles, this
study adopts a process-oriented perspective on sense of
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belonging and incorporates behavior-based indicators of
relational social influence relevant to relatedness in on-
going interaction.

Relatedness generally refers to an individual’s sense of
connection with others or their community (Ryan & Deci,
2000a), and prior research has largely focused on this sub-
jective experience as a psychological state (Li et al., 2024; Liu
et al., 2021).However, such approaches provide limited insight
into how relatedness is sustained and reinforced through
ongoing social interaction. From a self-determination per-
spective, relationships are grounded in interaction and
maintained through relational influence (Ryan & Deci,
2000a), which plays a critical role in fostering relatedness
(Best, 2024; Jeng et al., 2023; Peacock et al., 2020). Impor-
tantly, interaction does not require perfect symmetry; asym-
metric dynamics such as leader–follower or giver–receiver
relations can still support connection and need satisfaction
(Blau, 1964;Mayseless, 2010). To address this gap, the present
study incorporates two interaction-based behavioral indicators
suggested by Williams et al. (2023) – outgoing influence
(“Social Value”) and incoming influence (“Following Value,”
later termed “Receptivity”) – that alignwith how relatedness is
sustained in ongoing social interaction.

Williams et al. (2023) introduced Social Value and Re-
ceptivity to quantify social influence using behavioral and
network data. Social Value (SV) captures the extent to
which an individual influences others’ behavior, whereas
Receptivity reflects the degree to which an individual’s
behavior is shaped by others through interaction.1 While
self-reported relatedness reflects how connected players
feel, SV and Receptivity capture how relatedness is
enacted and sustained through behaviors, providing the
conditions under which subjective experiences of be-
longing emerge (Ryan & Deci, 2000a). By situating these
behavioral processes alongside relatedness, this study
contributes to Self-Determination Theory by clarifying
how interdependence in multiplayer environments sup-
ports psychological need satisfaction.

Literature Review

Gameplay in Massively Multiplayer Online
Games (MMOGs)

Gameplay motivation-related research has demonstrated
that player motivations in MMOGs are multidimensional

and vary by domain (e.g., games for health; Høeg & Van der
Kaap-Deeder, 2024) and by genre (e.g., Battle Royale;
Fernandez de Henestrosa et al., 2023). Among them, Yee
(2006) categorized MMOG player motivations into three
major types: achievement, social, and immersion, among
which achievement and social motives are the most
prominently observed across diverse environments. These
two have consistently emerged as central to gameplay ex-
periences, associated with players’ advancement of in-game
progress or formation of social connections (Reer & Krämer,
2020). Research further shows that both achievement- and
social-oriented play are connected to positive affective
outcomes (Ryan et al., 2006; Tamborini et al., 2010).

In terms of immersion, Billieux et al. (2013) found that
some of these immersion-related motives, such as role-
play, customization, and escapism, did not map cleanly
onto specific in-game achievements, largely because im-
mersion is less directly observable in actual gameplay. In
line with this evidence, our study conceptualizes
immersion-oriented play as a cross-cutting attribute that
can manifest through progression or social interaction
(e.g., improving game skills through exploration). Con-
sidering this study does not seek to provide an exhaustive
taxonomy but adopts the most prominent gameplay styles,
its approach acknowledges the diversity of player moti-
vations while maintaining a streamlined framework that
emphasizes themost salient dimensions for its hypotheses.

Building on this evidence, the current study classifies
gameplay styles into achievement-oriented gameplay
(AOG) and social-oriented gameplay (SOG) as two over-
arching modes of engagement that capture the most
prominent motivational orientations in MMOGs.

Achievement-Oriented Gameplay
AOG is defined as a style of gameplay in which players strive
to accomplish in-game objectives in pursuit of mastery,
progression, or recognition (Sherry et al., 2012; Yee, 2006).
The achievement-driven players engage in goal-oriented
tasks such as leveling up or acquiring rare items. This
form of gameplay often requires players to develop specific
skills and demonstrate expertise in-game mechanics
(McClanahan, 2009). Evans et al. (2011) further classify
achievement-related gameplay into categories such as skill-
based and repetition-based achievements. While skill-based
achievements require players to demonstrate game me-
chanical expertise, repetition-based achievements –

commonly manifested in daily quests – demand sustained
effort and consistent behavior over time. These quests

1 In Williams et al. (2023), the incoming influence property was originally termed “Following Value.” In the present study, we refer to this property as
“Receptivity,” following later terminology (e.g., Yang & Williams, 2026). This term is used to avoid implying that incoming influence necessarily
involves a power imbalance, as peers and equals can both exert and receive influence.
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reward players with items essential for progression and are
associated with sustained motivation to engage in AOG
(Machado et al., 2017).

Social-Oriented Gameplay
Social-oriented gameplay (SOG) refers to a gameplay style
centered on social interaction and relationship-building
within the game environment (Yee, 2006). Players en-
gaging in SOG find satisfaction in facilitating social inter-
actions and making meaningful relationships with others
(Sherry et al., 2012). For instance, they take prosocial action
with other players or participate in cooperative gameplay.
This aligns closely with the concept of SOG, where
gameplay is sustained through diverse interactive activities
that foster relationships between players.
It is important to note that players do not exclusively

engage in a single form of gameplay as the nature of
MMOGs lets players engage in both achievement- and
social-related activities (Tondello et al., 2019). While re-
searching only AOG may clarify the mechanisms behind
players’ goal achievement motivations, it may not ade-
quately capture the motivations linked to in-game rela-
tionship building. Analyzing gameplay by these categories
(AOG and SOG) allows us to see how psychological needs
are related to gameplay depending on gameplay styles.
Therefore, it is essential to consider both gameplay styles
to comprehensively understand how gameplay relates to
players’ innate psychological needs.

Self-Determination Theory

Self-determination theory (SDT) has been widely applied to
understand gaming behavior. According to SDT, individuals
have universal, innate psychological needs for competence,
autonomy, and relatedness (Ryan & Deci, 2000a). When
these needs are satisfied, activities becomemore enjoyable,
fostering greater engagement and persistence (Przybylski
et al., 2010; Reer & Krämer, 2020; Ryan & Deci, 2000a,b).
This needs satisfaction is necessary for promoting psy-
chological health and well-being, as it encourages indi-
viduals to voluntarily engage in behaviors with a positive
attitude and to feel socially integrated (Hulaj et al., 2020;
Reer & Krämer, 2020; Ryan et al., 2006).
In the context of gaming, gameplay driven by intrinsic

motivation – rooted in the satisfaction of these three basic
needs – allows players to perceive gaming as inherently
rewarding (Ryan et al., 2006). As such, the satisfaction of
these psychological needs explains why players are willing
to continue playing online games (Ryan et al., 2006);
online games enhance their enjoyment by fulfilling these
basic needs, providing players with a sense of satisfaction
(Przybylski et al., 2010; Ryan et al., 2006).

Given that these needs fulfillments are associated with
the success or failure of player behavior (Ryan & Deci,
2000a) and core motivations vary with gameplay styles
(Elliot et al., 2017; Ryan et al., 2006), some needs could
play a dominant role in particular gameplay styles (Gagné
& Deci, 2005). Hence, analyzing the relationship between
the two main gameplay styles and the SDT components
can provide deeper insights into how SDT applies in dif-
ferent gaming contexts.

Competence
Competence is defined as an individual’s perception of their
ability to successfully complete a particular task (Ryan &
Deci, 2000b). In the gaming context, competence refers to
a player’s self-perceived ability to effectively handle and
master in-game challenges (Hulaj et al., 2020; Reer &
Krämer, 2020). Specifically, task-oriented challenges are
essential for satisfying players’ competence needs, serving
as a critical factor in motivating their gameplay (Ryan &
Deci, 2000b). Such competence-oriented game mechanics
allow players to fulfill their game-related competence needs
through AOG. Therefore, higher levels of perceived com-
petence may be associated with increased engagement in
AOG. The following research hypothesis is proposed:

Hypothesis 1a (H1a): Players with higher levels of
competence engage in more AOG.

Although the association between SOG and competence
is less prominent compared to AOG, several studies have
revealed SOG is also positively linked to a player’s sense of
competence (Reer & Krämer, 2020; Ryan et al., 2006;
Vella et al., 2016). Social-oriented players discuss
gameplay-related topics with other players through social
interactions, which are linked with higher reported com-
petence (Reer & Krämer, 2020). Based on the literature,
this study assumes higher competence may also relate to
greater SOG. The related research hypothesis is as follows:

Hypothesis 1b (H1b): Players with higher levels of
competence engage in more SOG.

Autonomy
Autonomy is the sense of freedom to act by following one’s
own desires and values, without external control or
pressure (Ryan & Deci, 2000a). Research has shown that
satisfying autonomy needs is associated with greater en-
gagement in AOG, as autonomy allows players to take
responsibility for their own game progression by having
them perceive gameplay as self-determined and mean-
ingful (Deen, 2015; Ferriss, 2010). This heightened re-
sponsibility is associated with greater reported effort in
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progressing and achieving objectives. Therefore, the
proposed research hypothesis is as follows:

Hypothesis 2a (H2a): Players with higher levels of
autonomy engage in more AOG.

However, existing literature suggests a negative asso-
ciation between autonomy and SOG (Deterding, 2016;
Krassen, 2021). Because SOG often requires players to
conform to community norms and cooperative practices, it
is accompanied by lower reported autonomy. Deterding
(2016) argued that SOG can heighten social pressure, as
maintaining in-game relationships entails aligning with
shared cultural expectations rather than pursuing indi-
vidual preferences. Accordingly, greater SOG is expected
to accompany lower autonomy. The corresponding
research hypothesis is proposed:

Hypothesis 2b (H2b): Players with higher levels of
autonomy engage in less SOG.

Relatedness and Relational Influence
Relatedness is defined as the feeling of belonging and
connection to others (Ryan &Deci, 2000a). Prior research
has largely conceptualized relatedness as a subjective
perception of how connected an individual feels to others
(Li et al., 2024; Liu et al., 2021). While this approach ef-
fectively captures a sense of belonging, it provides limited
insight into how concrete interactions contribute to and
sustain these perceptions, given that relationships are
grounded in interaction andmaintained through relational
influence (Ryan & Deci, 2000a).

Indeed, relational influence through repeated interactions
provides the behavioral substrate through which subjective
relatedness is formed and reinforced (Best, 2024). The ex-
perience of influencing others’ behavior is positively asso-
ciated with the recognition of significance within the
community, belongingness, and fulfillment of relatedness
needs (Jeng et al., 2023; Peacock et al., 2020). Conversely,
being influenced by others is associated with greater ac-
ceptance and stronger relatedness (Allen et al., 2021; Jeng
et al., 2023). Thus, relatedness does not arise in isolation but
is reinforced through ongoing behavioral exchanges. Taken
together, these findings suggest that relatedness is not only a
subjective psychological state but also a relational phe-
nomenon that is enacted and sustained through relational
influence embedded in ongoing interaction.

From this perspective, relatedness and behavioral inter-
action are mutually reinforcing: perceptions of belonging are
sustained by enacted social exchange, while such exchanges
are more likely to occur and persist when individuals perceive
themselves as connected to others. This viewalignswith social

exchange theory, which conceptualizes social bonds as
emerging from ongoing interaction and relational respon-
siveness (Blau, 1964). Additionally, reciprocity need not be
perfectly symmetric; leader–follower or giver–receiver rela-
tionships can still satisfy the need for relatedness (Mayseless,
2010). Building on this process-oriented view, the present
study is guided by prior work suggesting that social interaction
provides an important context in which relatedness is enacted
and sustained (Allen et al., 2021; Best, 2024; Blau, 1964; Jeng
et al., 2023; Peacock et al., 2020; Ryan & Deci, 2000a).

Relatedness
In the gaming context, studies have shown that players who
feel a strong sense of belonging to their game community
have greater satisfaction with their relatedness needs (Hsiao
& Chiou, 2017). Online games provide opportunities for
cooperative play where they play together to complete game
quests that contribute to their achievements in gameplay
(Tamborini et al., 2010). This cooperative gameplay fulfills
players’ relatedness needs by facilitating meaningful social
contact (Johnson et al., 2015). Given that goal-driven coop-
erative gameplay is often linked to AOG, relatedness satis-
faction through goal-oriented cooperative gameplay may be
connected to sustained AOG (Barr & Copeland-Stewart,
2022). Therefore, the following hypothesis is proposed:

Hypothesis 3a (H3a): Players with higher levels of
relatedness engage in more AOG.

As noted earlier, SOG emphasizes interaction with other
players, making it inherently tied to relatedness. With the
growing popularity of MMOGs that promote social in-
teraction, research has increasingly focused on the role of
relatedness satisfaction in gameplay (Reer & Krämer,
2020; Tamborini et al., 2010). Ryan et al. (2006) iden-
tified relatedness as most strongly correlated with SOG
among the SDT components. Building on these findings,
this study hypothesizes:

Hypothesis 3b (H3b): Players with higher levels of
relatedness engage in more SOG.

To reflect how relatedness is enacted through interde-
pendent interaction, this study employs two interaction-
based behavioral indicators – Social Value and Receptivity
(Williams et al., 2023). As discussed above, these measures
capture relational influence processes that may provide in-
teractional conditions relevant to the development and
maintenance of relatedness. Specifically, they indicate
whether interaction between individuals is sufficiently con-
sequential to produce measurable changes in behavior,
thereby reflecting interactional conditions that are theorized
to be relevant to subjective experiences of relatedness
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(Best, 2024). Full details about the construction of the SV and
Receptivity measures are available at OSF (https://osf.io/
8wgcx/overview?view_only=48953b5fb3b24b8bbaac2c8139
f69d1e).

Social Value
Social Value (SV) captures how an individual’s presence
alters others’ behavior under co-presence (Williams et al.,
2023). Rather than measuring social behavior broadly, SV
assesses whether a specific relationship produces behav-
iorally meaningful change by comparing an individual’s
behavior in the absence versus presence of a particular
other. For example, in gaming contexts, if one player’s co-
presence systematically leads another to play games three
more hours, the first player’s SV equals three hours. SV thus
captures the outgoing dimension of influence, clarifying how
relatedness is enacted and sustained through interaction.
Building on prior work linking influence to relatedness and
gameplay (Allen et al., 2021; Jeng et al., 2023; Peacock et al.,
2020), this study examines how players’ behavioral influ-
ence within the game community relates to AOG and SOG:

Research Question 1 (RQ1): How does a player’s out-
going influence on their game community (SV) relate
to AOG?

Research Question 2 (RQ2): How does a player’s out-
going influence on their game community (SV) relate
to SOG?

Receptivity
In contrast, Receptivity captures the extent to which an
individual’s behavior changes in response to others’ pres-
ence (Williams et al., 2023). For example, if a player sys-
tematically plays five additional hours when a peer is present

compared to when playing alone, those actions contribute to
the player’s Receptivity. Receptivity thus captures the in-
coming side of influence. Building on evidence that being
influenced by others is associated with stronger relatedness
(Jeng et al., 2023), this study investigates how players’ Re-
ceptivity relates to the two gameplay styles:

Research Question 3 (RQ3): How does a player’s in-
coming influence from their game community (Re-
ceptivity) relate to AOG?

Research Question 4 (RQ4): How does a player’s in-
coming influence from their game community (Re-
ceptivity) relate to SOG?

Together, SV and Receptivity capture complementary
but distinct forms of behavioral influence through which
relatedness is enacted in interaction. Figure 1 presents the
theoretical model linking SDT’s core psychological needs
with behavior-based measures of social influence (SV and
Receptivity) to gameplay styles, which are linked to pro-
cesses through which relatedness is enacted in interaction.

Method

Game Context: Sky: Children of the Light

The current study focuses on AOG and SOG among players
of the online game Sky: Children of the Light (Sky). Sky is a
cross-platform MMOG with millions of players building
relationships with other players and accomplishing various
game quests (Takahashi, 2025). The core gameplay involves
completing tasks and social interaction, making it an ideal
site to operationalize achievement and social motivations.

Figure 1.SEManalysis of the researchmodel. All continuous variables are standardized (M = 0, SD = 1). Gender is dummy coded (Female = Reference
group). AOG (achievement-oriented gameplay) and SOG (social-oriented gameplay) are the two dependent variables. *p < .05. **p < .01. ***p < .001.
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Data

Survey Data
The current study utilized survey data collected from Sky
players by Thatgamecompany to measure players’ SDT
components. Thatgamecompany conducted the survey
between October 15 and October 26, 2024, including 15
questions divided into four sections: demographics,
players’ competence, autonomy, and relatedness. The
response rate of the survey was 93% (N = 44,397) out of
47,738 participants. Among them, 20,940 respondents
provided informed consent, completed the entire survey,
and were successfully matched with their in-game be-
havioral data, allowing us to connect survey responses with
both AOG and SOG measures. After further excluding
patterned responses, repeated entries, and irrelevant an-
swers (e.g., “cat” for gender), the final analytic sample
included 9,711 players. Among 9,711, 64.1% identified as
female, 23.6% as male, and 12.3% as other. Participants
ranged in age from 18 to 77 years (M = 23.92).

Behavioral Data
The current study leveraged the in-game activity logs to
measure players’ AOG, SOG, game skills, SV, and Recep-
tivity. Only actions occurring between June 30, 2023, and
October 14, 2024 (prior to the survey)were included to avoid
post-survey influence. Of the 9,711 survey respondents,

9,267 players had sufficient behavioral data to be included in
the final dataset. Playerswere excluded if they had no record
of engaging in AOG and SOG during the time frame.
Meanwhile, the total number of players included in the SV
and Receptivity calculations was about 3 million, as the
broader player network is essential for calculating
community-level influence analyses (See details below).

Measurement

Achievement-Oriented Gameplay (AOG)
Players’ AOG was measured as the number of daily quests
completed per minute of gameplay during the time frame.
We divided the number of daily quests completed by total
gameplay minutes to account for the possibility that
players with higher accumulated gameplay time might
naturally have a higher number of completed daily quests.
Daily quests are game tasks provided to players to com-
plete every day. These quests play a key role in AOG, as
players complete them to receive game items that are
crucial in gameplay progression. Completed daily quests
per unit of playtime are distinct from game skills (see
details below) in that they rely more on persistence and
effort to achieve in-game goals rather than exceptional
gameplay fluency. Table 1 provides details on the study
variables, operationalization, and measurement scales.

Table 1. Study variables and operationalization

Variable Data source Operationalization

Independent
variable

Competence Survey Modeled as a latent construct indicated by
three self-report items assessing perceived
competence during gameplay.

Autonomy Survey Modeled as a latent variable indicated by
three self-report items capturing perceived
autonomy during gameplay.

Relatedness Survey Modeled as a latent construct indicated by
three self-report items assessing perceived
belonging within the game community.

SV Behavioral log Measures the extent to which a player’s presence
produces systematic changes in others’
Winged Light collecting activities.

Receptivity Behavioral log Measures the extent to which a player’s Winged
Light collecting activities change in response
to others’ presence.

Control
variable

Gender Survey Self-reported gender.

Coded as 0 = female, 1 = male, 2 = other

Age Survey Self-reported age in years.

Game skills Behavioral log Number of waxes collected per
minute of total playtime.

Dependent
variable

AOG (achievement-oriented gameplay) Behavioral log Number of daily quests completed
per minute of total playtime.

SOG (social-oriented gameplay) Behavioral log Number of hand-holding actions
per minute of total playtime.
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Social-Oriented Gameplay (SOG)
The current study used a hand-holding activity to explore
the relationships between the SDT components and SOG
in Sky. Hand-holding refers to an in-game activity in which
a player uses the hand-holding function to assist other
players in progressing their gameplay. Although they assist
in other players’ game progression, this behavior is distinct
from AOG, as their primary goal is to help others rather
than to achieve their own game objectives. Players’ SOG
was measured as the number of hand-holding actions
performed per minute of gameplay during the time frame
to account for the tendency that players with higher ac-
cumulated gameplay time were likely to have a higher
number of hand-holding actions.

Competence/Autonomy/Relatedness
Competence, autonomy, and relatedness were assessed
using La Guardia et al.’s (2000) nine-item Need Satis-
faction Scale, adapted for the gaming context and mea-
sured on a 5-point Likert scale. Each construct was
measured with three items. For competence, an example
item was “When I am playing Sky, I feel like a competent
person” (Cronbach’s α = .70). For autonomy, an example
item was “When I am playing Sky, I have a say in what
happens” (Cronbach’s α = .88). For relatedness, an ex-
ample item was “When I am playing Sky, I feel a lot of
closeness in the gaming community” (Cronbach’s α = .73).
All scales demonstrated acceptable internal consistency.

SV
To measure SV, we employed a random forest regression
model that estimates the degree of behavioral influence
between players (Williams et al., 2023). The target variable in
themodel was the amount of “Winged Light” units collected,
an in-game item that players gather to strengthen ormaintain
their capacity to move through the game world. Collecting
Winged Light requires exploration of the game world and
sustained play over time, and thus serves as an indicator of a
player’s level of gameplay engagement. For a given behavior
(Winged Light collecting activity), themodel estimates how a
peer’s Winged Light collection (e.g., Player B) changes when
a focal player (e.g., Player A) is present versus absent. The
difference in Player B’s behavior across these conditions is
attributed to Player A’s influence. A player’s overall SV is then
calculated by aggregating this estimated influence across all
interaction partners. This measure captures the extent to
which a player’s presence systematically alters other players’
behavior, thereby quantifying cross-player behavioral
influence.

Receptivity
Receptivity is calculated using the samemodeling framework
as SV but applied in the opposite direction, focusing on

incoming influence. It estimates changes in the focal player’s
own Winged Light collection when others are present versus
absent. The difference between these two conditions is at-
tributed to the player’s Receptivity. As with SV, Receptivity
was calculated using the amount of Winged Light units col-
lected as the target behavior, but they differ inwhose behavior
is treated as the outcome (SV: peer’s behavior; Receptivity:
focal player’s behavior). In the current study, Receptivity thus
represents the degree to which a player is behaviorally re-
sponsive to others regarding Winged Light collecting activi-
ties, capturing an estimated effect of social presence rather
than the absolute observed frequency of that action. A more
detailed explanation of how SV and Receptivity were con-
structed and calculated is provided on OSF (ESM 1–4).

Game Skill
Game skill was used as a control variable in the model,
measured as the total “wax” collected per minute of
gameplay during the time frame. Candles figure promi-
nently in Sky and wax is the foundational currency. Col-
lecting wax requires an understanding of the game’s
mechanics. Given that wax is a prerequisite for crafting
items directly related to game progression, the rate of wax
collection is a reliable measure of a player’s game skill.

Results

Statistical analyses were performed using Python 3.10.12,
implementing the semopy package for structural equation
modeling (SEM). SEM was used to simultaneously estimate
the relationships among SDT components, behavior-based
influence measures (SV and Receptivity), and two gameplay
styles. All continuous variables were standardized (z-scored)
prior to estimation to enhance interpretability. Residual co-
variances betweenAOG and SOGwere freely estimated, and
significance was assessed using two-tailed tests with a
threshold of p < .05 (see ESM 7 for the SEManalysis code in a
Jupyter Notebook). SV and Receptivity were analyzed using a
random forest regression implemented in Python.

Descriptive Statistics

Descriptive statistics were conducted for all study vari-
ables (see ESM 5). Observations with absolute z-scores
above three were treated as outliers and removed to
enhance statistical accuracy (Howell, 1997).
Competence (M = 3.88, SD = 0.73), Autonomy (M =
3.96, SD = 0.73), and relatedness (M = 3.77, SD = 0.77)
were measured as composite scores from three survey
items. Zero-order correlations across all study variables
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were generally small (see ESM 10). In particular, associ-
ations between relatedness, SV, and Receptivity were
small in magnitude. Relatedness was weakly but signifi-
cantly correlated with SV (r = .036, p = .001), whereas its
association with Receptivity was not statistically signifi-
cant (r = �.007, p > .05). Differences in measurement
between subjective self-reports and behavior-based indi-
cators may contribute to this pattern.

Competence, Autonomy, Relatedness, SV,
Receptivity, and Gameplay Patterns

The SEM results showed good fit, χ2(90) = 1,730.17, p < .001,
CFI = .93, TLI = .90, SRMR = .03, RMSEA [90%CI] = 0.048
[0.046; 0.050] (Hu & Bentler, 1999). Gender and age were
included as control variables, given prior findings on their
relationship with gameplay investment and engagement
patterns (Dindar, 2018; González-González et al., 2022;
Procci et al., 2013). Game skill was also treated as a control
variable, since research suggests it relates to gameplay en-
gagement (Stafford et al., 2017) but is not always indicative of
actual competence (e.g., the Dunning–Kruger effect).

For AOG, competence (β = .159, p < .001) and autonomy
(β = .048, p < .001) were positively associated, while relat-
edness (β = �.126, p < .001), SV (β = �.090, p < .001), and
Receptivity (β =�.099, p < .001) were negatively associated.
Age (β = .081, p< .001) and game skill (β = .443, p< .001) also
showed positive associations, while gender showed mixed
patterns: male players reported lower AOG (β = �.078, p =
.001), whereas players identifying as other reported higher
AOG (β = .166, p < .001) compared to female players (see
Figure 1).

Regarding the SOG results, competence (β = �.241,
p < .001) and autonomy (β =�.067, p = .001) were negatively
associated, whereas relatedness (β = .233, p < .001), SV
(β = .111, p < .001), and Receptivity (β = .038, p < .001) were
positively associated. Younger players engaged more in SOG
(Age: β = �.060, p < .001), and players identifying as other
genders reported lower SOG compared to female players
(β = �.124, p = .001). Game skills were positively associated
with SOG (β = .175, p < .001) (see Figure 1).

Themodel explained 22.5% of the variance in AOG (R2 =
.225) and 7.9% in SOG (R2 = .079). Effect size analyses (f2)
suggested that game skills, SV, and Receptivity accounted
for the largest unique variance in AOG, while SV and game
skills were the largest in SOG (full results in ESM 6). This
stronger contribution does not suggest that behavioral
indicators are better predictors in this model, but instead
reflects their closer alignment with behavioral outcome
variables, whereas self-reported measures exhibit weaker
connections. Bootstrap confidence intervals for all path
estimates are reported in ESM 6.

Finally, a significant negative residual correlation was
observed between AOG and SOG (r = �.217, p < .001),
indicating that AOG and SOG were inversely related after
accounting for all independent variables.

Estimation of SV and Receptivity via Random
Forest Models
To generate the SV and Receptivity variables, random forest
regression models were applied prior to the SEM. The re-
sulting variables were then incorporated as predictors in the
subsequent SEM analysis. We evaluated out-of-sample per-
formance using an 80/20 train–test split (all records from a
given player appear in only one partition). The random forest
model demonstrated strong performance, with a test-set
R-squared of .87 and a 77.8% test-weighted relative accu-
racy (in sample: R2 = .98, accuracy = 91.7%; see ESM 8 for
SHAP value interpretations and ESM 9 for the random forest
model results).

Discussion

The current study examined how core SDT components
relate to players’ gameplay in Sky: Children of the Light.
Adopting a process-oriented perspective on how related-
ness is shaped and sustained over time, we incorporated
SV and Receptivity as behavior-based indicators of rela-
tional influence, alongside traditional measures of relat-
edness. By modeling both AOG and SOG within a
structural equation model, this study reveals how SDT
components and behavior-based influence measures (SV
and Receptivity) map onto two distinct gameplay styles.

First, competence was positively associated with AOG but
negatively with SOG. Players who perceived themselves as
highly competent were more engaged in goal-driven activi-
ties, consistent with prior research (e.g., Przybylski et al.,
2010; Reer & Krämer, 2020; Ryan et al., 2006), hence
supportingH1a. At the same time, competencewas negatively
related to SOG,which rejectsH1b and diverges fromprevious
studies (Reer &Krämer, 2020). One plausible explanation for
this opposite pattern is that highly competent players may
prioritize efficiency andmastery over social activities. In other
words, the same sense of competence linked to greater AOG
engagement may be connected to a reduction in social in-
teractions, as these can slow down progress toward individual
goals. It also aligns with the negative relationship between
AOG and SOG, which implies players tend not to pursue both
achievement and social goals; engagement in one style is
associated with lower involvement in the other.

Autonomy also showed inverse relationships. It was
positively related to AOG, supporting H2a and reflecting
prior findings that autonomy is connected to engagement in
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goal-related tasks (Ryan et al., 2006). Conversely, autonomy
was negatively associated with SOG, supporting H2b and
echoing previous studies (Deterding, 2016; Krassen, 2021).
This association is often discussed in connection with the
social demands of SOG (i.e., social pressure), where aligning
with group norms or collective goals is accompanied by
lower reported autonomy. Reer andKrämer (2020) similarly
noted that social gameplay may not necessarily be related to
autonomy needs fulfillment. In Sky, players engaging in SOG
may experience subtle pressure to conform or coordinate,
which is often reported alongside reduced autonomy. These
results indicate a tension between autonomy and engage-
ment in gameplay, varying by style of play.
Similarly, relatedness revealed an opposite result between

AOG and SOG. It was negatively associated with AOG, di-
verging from prior studies that linked a strong sense of be-
longing to persistent AOG (Hsiao & Chiou, 2017; Johnson
et al., 2015). This indicates that players who feel less con-
nected to others tend to report more focus on achievement-
oriented tasks, which means achievement-oriented players
may prefer to pursue game goals independently rather than
through social interaction, aligning with prior research (Vella
et al., 2016). Bartle (1996) similarly observed that
achievement-driven players typically minimize social en-
gagement unless it directly contributes to success. In Sky, the
game design allows players to achieve objectives without the
need for cooperation, which is observed alongside lower
levels of relatedness among AOG-focused players. In con-
trast, relatedness was positively associated with SOG, sup-
porting H3b. It indicates that players who feel a strong
connection to others are more involved in socially driven
gameplay. Players with a strong sense of belonging may
prioritize relationship-building, choosing to interact and play
together rather than focus on completing game objectives.
These players use gameplay as a medium for connection,
which supportsH3b. Furthermore, this finding alignswith the
earlier explanation regarding cooperative gameplay in Sky. In
the context of Sky, cooperative gameplay is more closely
connected to SOG than to AOG, considering that
achievement-oriented players in Sky tend to prefer solo AOG.
SV and Receptivity exhibited directional patterns that

alignedwith relatedness across gameplay styles: negativewith
AOG (RQ1&3) and positive with SOG (RQ2&4). Players with
low SV and Receptivity tended to pursue AOG more, re-
flecting a pattern of play that is more self-directed and less
contingent on social interaction. Since AOG requires little
interaction or coordination with others, it is unsurprising that
players who exhibit lower levels of relational influence are
more oriented toward this gameplay style. In contrast, players
high in SV and Receptivity were more engaged in SOG,
displaying openness to influencing others and being influ-
enced in return, which coincided with higher engagement in
socially oriented play. Effective social play requires individuals

to be flexible in accepting different opinions and to possess an
active willingness to engage in others’ gameplay experiences.
The consistent directionality observed across relatedness,

SV, and Receptivity strengthens the theoretical coherence of
our framework. Although conceptually distinct, these con-
structs exhibited parallel patterns across gameplay styles:
negative with AOG and positive with SOG. This convergence
suggests that subjective feelings of relatedness and behavior-
based influence processes (SV andReceptivity) are shaped by
similar interactional conditions embedded in gameplay. Prior
research supports this perspective by showing that experi-
ences of relatedness are sustained through the interplay
between subjective perceptions and ongoing social interac-
tion (Best, 2024). Within this process, influencing others is
associated with feeling like a valued member of the com-
munity (Peacock et al., 2020), while being influenced by
others is linked to heightened feelings of acceptance within
the community (Allen et al., 2021). Together, SV and Re-
ceptivity capture complementary interactional pathways
through which social connection is expressed in gameplay.
Despite these consistent directional patterns, the associa-

tions between relatedness and the behavioral influence
measureswere small inmagnitude.One plausible explanation
is the difference in measurement modality. Relatedness was
assessed through self-reports capturing subjective perceptions
of social connection,whereas SVandReceptivitywere derived
from behavioral log data capturing patterns of influence
during gameplay. These measures, therefore, reflect different
levels of social experience and may not converge strongly.
The weak correlation also suggests that relational influence
and relatedness should not be interpreted as interchangeable
constructs. SV and Receptivity, as operationalized in this
study,maybeweak behavioral indicators of relatedness in this
context. Theymay index relational influence during gameplay
more directly than relatedness itself. Although SV and Re-
ceptivity capture behavioral influence during social interac-
tion, players may experience relatedness through channels
that are not expressed as measurable changes in gameplay
behavior, such as communication or emotional support. From
this perspective, relational influence may represent one di-
mension of the social engagement processes through which
relatedness is enacted and sustained.
Another possible explanation concerns the behavioral

indicator used to estimate SV and Receptivity. The present
study used Winged Light collection because it provides a
consistent and quantifiable indicator central to gameplay
engagement in Sky. However, it may not capture all so-
cially meaningful forms of relational influence among
players. Thus, the relationship between relational influ-
ence and perceived relatedness may depend in part on the
behavioral domain selected.
Beyond the relationship between relatedness and behav-

ioral influence, another key insight from the results is that the
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two gameplay styles were inversely structured across SDT
components, especially autonomy and relatedness. AOGwas
positively associated with autonomy but negatively associ-
ated with relatedness. In contrast, SOG showed the opposite
patterns. This consistent reversal across two gameplay styles
shows a fundamental tension between autonomy and re-
latedness, echoing Galston’s (2001) argument that partici-
pation in collective activities may reduce perceived personal
agency. In Sky, cooperative play that characterizes SOG often
requires alignment with others, thereby reinforcing relat-
edness while diminishing autonomy. Conversely, AOG
emphasizes independent goal pursuit, which coincides with
enhanced autonomy but decreased relatedness.

Importantly, this framework revealed a significant nega-
tive association between AOG and SOG at the aggregate
level, suggesting a relative trade-off in how players allocate
engagement across gameplay styles after accounting for all
predictors. This trade-off provides a psychological explana-
tion for how players are oriented toward different forms of
gameplay: people with higher competence and autonomy
showed greater involvement in AOG and less communal
engagement, whereas players with higher relatedness were
more invested in social interaction. These findings suggest
that interpretations of SDT components in gameplay should
emphasize relational dynamics and trade-offs, rather than
assuming uniformly positive pathways across different play
styles. However, it is important to note that the observed
relationship between motivational orientation and gameplay
style should not be assumed to remain constant across the
entire course of gameplay. Instead, this relationship may
change as players reach different stages of experience or
progression.

This study contributes to SDT-based game research by
showing that the associations between SDT components
and gameplay differ across playstyles and contexts. In
particular, considering social dynamics alongside relat-
edness enhances conceptual clarity in how relatedness
operates within gameplay contexts. The unique effect sizes
explained by SV and Receptivity, along with their low
intercorrelation and consistent associations with both
AOG and SOG, support their theoretical distinctiveness
and their utility for capturing behavior-based relational
influence processes in gameplay. However, it is important
to note that their relatively strong unique effect sizes do
not mean that they are better indicators than self-reported
measures. Rather, this pattern likely reflects the fact that
they are behavioral indicators derived from the same in-
game environment as the outcomes compared to self-
reported measures.

Methodologically, this study incorporates self-report data
and large-scale behavioral metrics, offering a more objective
perspective on in-game psychological dynamics. The use of
pairwise influence data also provides an innovative approach

to capturing the embedded, relational nature of relatedness
in multiplayer settings. Together, these findings both theo-
retically and empirically advance understanding of the in-
terplay between psychological needs and gameplay behavior,
and offer valuable insights for future game design and the
study of digital social interactions.

Nonetheless, this study has several limitations. First, it
focused exclusively on two gameplay styles (AOG and
SOG) without considering immersion-oriented gameplay,
which has been identified as another key motivation in
prior literature (Yee, 2006). This focus may limit the
generalizability of the findings across the broader range of
player motivations identified in prior literature. Future
research should integrate immersion to offer a more
comprehensive understanding of gameplay dynamics.

Second, the cross-sectional design limits causal infer-
ence and prevents direct examination of how psycholog-
ical needs and gameplay orientations change over time.
Although we normalized behavioral measures by total
playtime to reduce confounding from differential game-
play exposure, this adjustment cannot capture develop-
mental shifts in needs satisfaction or gameplay orientation
across experience levels. Accordingly, the findings reflect
aggregate associations rather than dynamic within-player
processes. Future longitudinal or experimental studies are
needed to establish directionality and examine the co-
evolution of gameplay orientations over time.

Third, the study was limited to a single game, whichmay
limit generalizability. Given Sky’s unique gameplay me-
chanics and social infrastructure, replicating this frame-
work in other MMOGs will be crucial for validating the
robustness of these findings.

Another limitation is that while our SEM focused on
additive effects between SDT components and gameplay
patterns, it did not explicitly test interaction terms among
the components. Follow-up research could explore these
dynamics and clarify whether the trade-offs we observe
between autonomy and relatedness reflect additive as-
sociations or conditional effects.

Finally, how relatedness as defined by SDT is best ex-
amined in gameplay contexts remains an open question.
Although the present study modeled relatedness alongside
behavioral indicators of relational social influence, it did
not directly capture the affective and experiential di-
mensions emphasized by SDT, such as emotional close-
ness (Ryan &Deci, 2000a). Future research could address
this limitation by triangulating behavioral log data with
affective indicators and perceptual measures of belonging.
Such an approach would help clarify how interactional
processes captured in gameplay relate to players’ sub-
jective and emotional experiences of connection, thereby
offering a more comprehensive account of relatedness in
gaming environments.
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Conclusion

Using gameplay log data from Sky, this study examined
how SDT-driven psychological needs and behavior-based
relational influence processes relate to two distinct
gameplay styles. Findings suggest that AOG was positively
associated with competence and autonomy, but negatively
associated with relatedness and relational social influence
measures, which reflect interactional processes linked to
experiences of relatedness, whereas SOG exhibited the
opposite pattern. In addition, there was an inverse rela-
tionship between AOG and SOG.
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