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Abstract: This study investigated how different gamification elements in mobile apps influence users' basic
psychological needs (autonomy, competence, relatedness) and subsequent engagement outcomes. Survey data
was analyzed using PLS-SEM. Social gamification elements enhanced autonomy and competence needs, while
immersive elements boosted autonomy and relatedness. Achievement/progression components increased
competence and relatedness perceptions. Interestingly, personal traits did not significantly impact
psychological needs. Crucially, satisfying autonomy and relatedness predicted higher user satisfaction and
continued usage intentions, highlighting their importance for sustained engagement. Competence influenced
satisfaction but not continuance intention. The findings demonstrate the motivational roles of distinct
gamification features in fostering need-supportive experiences. Designers should incorporate varied social,
immersive, and achievement components to address users' psychological requirements holistically. Prioritizing
autonomy and relatedness support appears vital for achieving enjoyable, self-motivated, and persistent user
engagement across gamified systems and domains. The study provides actionable insights for optimizing
motivational affordances through psychologically-informed gamification implementations.

Keywords: Innovative Gamification techniques; motivational development/stimuli; online learning;
user engagement; psychological outcomes

1. Introduction

Innovative Gamification (IG) refers to incorporating game-like elements and mechanics into
non-game contexts to engage audiences, solve problems, and promote desired behaviors or
outcomes. It has been defined in various ways, such as using game thinking and mechanics
(Zichermann, 2010; Hellin et al., 2023), applying game design elements in non-game contexts
(Deterding et al., 2011), and deriving fun and engaging elements from games for productive activities
(Chou, 2015). In educational settings, IG is described as employing game-based mechanics, aesthetics,
and game thinking to engage people, motivate action, and facilitate learning (Knutas et al., 2019;
Kapp, 2012). Chou (2015) distinguishes between explicit and implicit IG. Explicit IG incorporates
overtly game-like applications (e.g., McDonald's Monopoly Game, Foldit), while implicit IG subtly
integrates game components and strategies into the user experience (e.g., LinkedIn's progress bar).
IG approaches have been utilized across various domains, such as education, health/fitness,
crowdsourcing, software development, business, marketing, and entertainment (Koivisto & Hamari,
2019; Kashive & Phanshikar, 2023). Examples include Khan Academy's points and badges for
learning activities, Domino's Pizza's game app for building pizzas (leading to a 30% sales increase),
Nike's gamified feedback for motivating fitness goals, Samsung's gamified system for increasing
consumer engagement, and Foldit players solving a long-standing AIDS protein challenge in just 10
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days. These instances demonstrate the effective use of IG strategies across different contexts (Sun et
al., 2018; Chou, 2015; McGonigal, 2011).

Innovative Gamification (IG) techniques aim to promote psychological outcomes such as
enhanced motivation and engagement in users through their voluntary interaction with the system
and its affordances, ultimately shaping their behaviors (Koivisto & Hamari, 2019). Despite mobile
applications becoming an integral part of daily life, empirical research on how IG strategies influence
user engagement with mobile apps remains limited, with a few exceptions (Cechetti et al., 2019;
Featherstone & Habgood, 2019; Kamboj et al.,, 2020). Recent studies have called for a better
understanding of the antecedents and implications of interaction with mobile applications (Fang et
al.,, 2017; Ho & Chung, 2020).

The existing literature has limitations. Many studies treat gamification merely as a research
context (Kamboj et al., 2020) without establishing connections to established theories that could
explain the motivational processes driven by individual elements of IG techniques (Suh et al., 2018).
Furthermore, most studies examine a narrow set of game elements (e.g., competition and
leaderboards in Featherstone & Habgood, 2019; scoring systems, progress bars, levels, leaderboards,
and feedback in Cechetti et al., 2019) and do not measure users' interactions with individual game
elements, as advocated in the literature (Xi & Hamari, 2020). Finally, most research models utilize
user engagement as the dependent variable.

There is a need to gain deeper insights into the processes through which innovative gamification
(IG) strategies can enhance user engagement in the context of mobile apps, and how such engagement
can lead to positive outcomes. Addressing these gaps, the current study draws upon the self-system
model of motivational development (SSMMD; Connell & Wellborn, 1991) to explore how new
gamification methods may drive user involvement with mobile apps and yield positive marketing
results. Specifically, the paper proposes a model to examine how three categories of game elements
incorporated in mobile gamified apps (achievement and progression-oriented, social-oriented, and
immersion-oriented) contribute to fulfilling individuals' psychological needs for competence,
autonomy, and relatedness, and subsequently, how these psychological needs affect user
engagement with mobile applications. Additionally, it examines the effect of user engagement on
individuals' intentions for continued use, word-of-mouth (WOM) intentions, and app ratings.

This study contributes to both theory and practice in several ways. Firstly, it offers important
insights into the user engagement literature, addressing a gap where research on interaction with
mobile applications and its outcomes is still nascent. While previous studies have primarily focused
on identifying specific app aspects or features that promote user engagement, few have studied the
effect of gamification. Therefore, this study advances previous research by studying gamified mobile
apps and exploring how different types of game features could enhance user engagement. Secondly,
earlier research has often relied on performance metrics to assess user engagement, but these
measures do not fully explain user behavior. This study addresses this gap by delving into the role
of distinct game elements and shedding light on their effects. Finally, this study addresses
methodological shortcomings found in past studies, such as small sample sizes and invalidated
measures, by applying rigorous empirical methods.

The focus of this study is on user engagement, defined as "a quality of user experience
characterized by the depth of an actor's cognitive, temporal, affective, and behavioral investment
when interacting with a digital system" (O'Brien et al., 2018). It aims to examine the role of innovative
gamification (IG) strategies in encouraging students to engage in the learning process and identify
the key factors that contribute to the success of these strategies in improving students' desire to learn.
By developing and quantitatively validating a research model to explain the factors affecting
students’ desire to learn using new gamification tactics, this study makes a significant contribution
to the existing body of knowledge. The latter part of the paper presents relevant literature, followed
by the development of hypotheses to address the research question, and subsequently, the analysis
and discussion of the results. Finally, practical implications and concluding remarks are provided.

2.0. Theoretical Background and Literature Review
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2.1. Theoretical Background-The Self-System Model of Motivational Development (SSMMD)

The self-system model of motivational development (SSMMD) (Connell, 1990; Connell &
Wellborn, 1991; Skinner et al., 2008) is a theoretical framework that originated from self-
determination theory (SDT; Deci, 1975; Deci & Ryan, 1985). It explains how social contextual factors
impact individuals' self-system processes, consequently either promoting or undermining their
engagement. The SSMMD posits that when individuals experience satisfaction with their autonomy,
competence, and relatedness needs, they are more likely to exhibit intrinsic motivation, which is
crucial for sustained engagement and well-being. In line with this theory, our study reveals that
satisfying users' needs for autonomy and relatedness predicted higher user satisfaction and
continued usage intentions, underscoring the importance of these needs for fostering enjoyable, self-
motivated, and persistent user engagement. According to the SSMMD, individuals possess three
fundamental psychological needs: competence, autonomy, and relatedness (also central to SDT).
Competence refers to one's belief in one's ability to perform an activity successfully and achieve a
specific goal (White, 1959). Autonomy involves the capacity for behavioral choice (Connell, 1990; de
Charms, 1968), while relatedness entails the sense of connection with others (Baumeister & Leary,
1995). Self-system processes revolve around these psychological needs (Connell, 1990; Connell &
Wellborn, 1991), with engagement occurring when these needs are met, and disenfranchisement
when they are not fulfilled (Connell & Wellborn, 1991). By incorporating varied social, immersive,
and achievement components, designers can create a need-supportive environment that holistically
addresses users' psychological requirements, as suggested by the SSMMD. This approach can
enhance users' intrinsic motivation and lead to sustained engagement across gamified systems and
domains.

2.2. Hypothesis Development

2.2.1. Motivation Stimuli (Social Element, Personal Traits, Achievement/ Success Metrics,
Immersion Elements) and Psychological Outcomes (Competence, Autonomy, Relatedness)

Drawing from the SSMMD and following Koivisto and Hamari's (2019) conceptualization of
gamification, the research model posits that motivational features within gamified systems (e.g.,
achievement and progression-oriented elements, personal and social-oriented elements, and
immersion-oriented elements) lead to psychological outcomes like competence, autonomy, and
relatedness satisfaction, as well as user engagement and other behavioral outcomes. For instance,
achievement and progression-oriented features, such as badges, points, and leaderboards, evoke
feelings of competence among users (Hassan et al., 2020; Peng et al., 2012; Sailer et al., 2017; van Roy
& Zaman, 2019; Wee & Choong, 2019; Xi & Hamari, 2019). Motivational cues like social components
and personal attributes impact students' desires for competence, autonomy, and relatedness (Khosa
& Burch, 2023; Collie, R. J, 2020). The flipped classroom method satisfies students' need for
relatedness by enhancing interaction opportunities, and fostering competency (Wang et al., 2019).
Providing support for autonomy, competence, and relatedness in an online learning environment
improves cognitive outcomes and reduces motivation (Wang et al., 2019; Tian et al., 2022).
Autonomous motivation positively influences perceptions of autonomy, competence, and
relatedness, impacting social and emotional development. Students' psychological needs relate
positively to autonomous motivation and negatively to controlled motivation. Teachers'
encouragement of student autonomy and perceptions of academic ability significantly affect reading
success. Additionally, when users create characters or avatars in gamified systems, generating
feelings of social relatedness (Sailer et al., 2017).

Based on the arguments above, we propose:

Hi: The user’s interaction with social-oriented elements (SE) in the app helps to satisfy his/her
needs for (a) competence (CPT), (b) autonomy (AoK), and (c) relatedness (RTD)

H:2: The Personal traits (PT) elements in the app help to satisfy his/her needs for (a) competence
(CPT), (b) autonomy (AoK), and (c) relatedness (RTD)
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Hs: The user’s interaction with achievement and progression-oriented elements (ASM) in the
app helps to satisfy his/her needs for (a) competence (CPT), (b) autonomy (AoK), and (c) relatedness
(RTD)

Ha: The user’s interaction with immersion-oriented elements (IE) in the app helps to satisfy
his/her needs for (a) competence (CPT), (b) autonomy (AoK), and (c) relatedness (RTD)

2.2.2. Gamification Elements, Psychological Outcomes, and Long-Term Engagement

Competence, autonomy, and relatedness significantly influence sustained user engagement
(Borah et al., 2021; Saleem et al., 2022). This connection between individuals' self-system processes
and engagement has been evidenced across various contexts. For example, students' perceptions of
competence, autonomy, and relatedness have been linked to cognitive outcomes (Baah et al., 2023;
Kashive & Phanshikar, 2023; Samah et al., 2022). Similarly, research on work engagement (Kovjanic
et al.,, 2013; Schreurs et al., 2014) suggests that meeting these needs leads to greater engagement and
reduced intention to leave activities. Experiences that fulfill these psychological needs are associated
with increased academic engagement and well-being (Martin et al., 2018). Self-determination theory
posits that these needs are crucial for individuals' interpretation and meaning-making of experiences.
Life narratives, aiding in identity development, express the need for competence and relatedness. In
the design of massive open online courses (MOOCs), addressing these psychological needs is vital
for fostering intrinsic motivation, enhancing engagement, and improving participant retention.
Utilizing a design framework based on self-determination theory in a MOOC led to increased
engagement and intrinsic motivation among learners. Furthermore, Suh et al. (2018) found that
gamified information systems meeting users' psychological needs effectively engage users by
offering hedonic value. Hence, we hypothesize that motivational stimuli, such as innovative
gamification (IG) strategies, may induce psychological effects like engagement, subsequently leading
to behavioral outcomes (Koivisto & Hamari, 2019). Wearable Activity Trackers (WATs) also possess
tangible elements that may support behavioral outcomes, as users perceive them in relation to their
health goals (Wasserman et al., 2019). Organizational ICTs with visibility and persistence affordances
may influence subjective stress and additional work behaviors (Van Zoonen et al., 2022). Moreover,
perceived control and task value may predict behavioral engagement and disaffection, impacting
academic performance (Antdnio Paz Gonzalez et al., 2015). Emotional engagement with school has
been found to causally relate to youth behavioral and psychological outcomes, although this
association may diminish as youth age (Markowitz, 2017). Similarly, Puig et al. (2023) observed that
within a brand community, engagement predicts continued intention to participate in the
community.

Taking these arguments into account, we hypothesize that:

Hs: The satisfaction of the need for competence has a positive impact on (a) long-term continued
user intention and (b) user satisfaction

He: The satisfaction of the need for autonomy has a positive impact on (a) long-term continued
user intention and (b) user satisfaction

Hy7: The satisfaction of the need for relatedness has a positive impact on (a) long-term continued
user intention and (b) user satisfaction
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Figure 1. conceptual framework of the study.
3. Methodology

3.1. Data Collection and Procedures

The University Of Cape Coast was chosen as the study area due to its diverse student population
and active engagement in mobile learning initiatives. The criteria used for the selection of this area
of the study included the university's focus on educational innovation and technology integration
making it an ideal setting to evaluate gamification techniques in mobile learning. Both graduate and
undergraduate students were selected as participants to ensure a comprehensive understanding of
the impact of gamification on mobile learning across different academic levels over four months, from
October 2023 to January 2024. The surveys were created using previous literary works as a guide. In
light of this, the researchers conducted the study at the University Of Cape Coast, one of the major
universities in Ghana with emerging educational dynamics. The research questions were constructed
in the English language. Experts in the field advocated sticking to using English only on the survey
surveys. The target respondents needed to fulfill certain criteria, such as possessing enough
understanding of Innovative Gamification Techniques in Enhancing Mobile Learning Engagements
among others, to be selected as participants. The position and profile of the respondents are
undergraduate levels 100,200,300,400 and graduate students.

Along with the surveys, the researchers also gave the respondents a consent form and the study's
goals. The current study’s participants were guaranteed the utmost secrecy about their answers. Their
confidential information will only be used for the research. The writers selected the study survey
participants using the stratified sampling technique. A stratified sampling approach was adopted as
it is a commonly used technique in survey research when the population consists of heterogeneous
groups. It ensures that adequate data is collected from the various subgroups or strata of interest to
the study, in this case, the different industry sectors. After the population has been split into
subgroups or strata according to preset criteria, a sample is chosen from each stratum. The stratified
sampling approach is frequently utilized in various domains, such as environmental studies, public
health studies, market research, and educational research. The research used a stratified data-
collecting approach since respondents were selected from a range of educational levels. Using
WhatsApp and email, this was communicated with 160 respondents throughout the first round of
the data-gathering procedure. At the height of the data-collecting period, 90% (N = 144) was acquired
by the authors, suggesting a strong response rate to the study's questions. This investigation did not
need any animal or clinical trials; hence, ethical clearance is not needed. Furthermore, the study data
was gathered anonymously, and the respondents provided their answers to the questions.

3.2. Respondents’ Demographic Profile
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This section shows that 84 males (58%) and 60 females (42%), made up the participants.
According to the respondents’ ages, 28% (n=40) are less than 18 years; 28% (n=40) are between the
ages of 19 and 29; 44% (n=64) are above 30 years. Of the respondents, 47% had bachelor's level 100,
and 33% had bachelor's level 200. Furthermore, 10% of the population had a bachelor's level 300 and
10% level 400.

Data collection and participants

Measures

The research variables were measured using 5-point scales adapted from existing literature.
Individuals' interactions with achievement and progression-oriented features, personal traits, social
elements, and immersion-oriented aspects were examined following Xi and Hamari (2019). The
fulfillment of competence and relatedness needs was assessed based on Xi and Hamari (2019), while
the need for autonomy was measured using items from Xi and Hamari (2019) and Standage et al.
(2005). User engagement was gauged using the UES-SF developed by O'Brien et al. (2018),
encompassing four dimensions: visual appeal, focused attention, perceived usefulness, and reward.
Intention for continued usage was assessed using the scale by Tu et al. (2019). Word-of-mouth (WOM)
intention was evaluated using items from Hamari and Koivisto (2015), and app ratings were
measured using items from Peng et al. (2012).

3.4. The Analytical Tool

The SMART PLS software was used to analyze the data, and a reflecting indicator structural
equation modeling (SEM) estimate technique was used. PLS-SEM is unique in the field of business
research because of its capacity to evaluate complex prediction relationships. Researchers like Peng
and Lai (2012) and Richter et al. (2022) have acknowledged its wide use. Experts like Bodoff & Ho,
2016 and Hair et al., 2017 suggest PLS-SEM as the most appropriate predictive approach for studies
aimed at explanation. This is so that it can evaluate how well one model component predicts the
values of the other components. A minimum of 5000 bootstraps and a one-tailed significance
threshold were used to create the model based on a 360-sample size. A two-phase method was used
to evaluate the model. This included the structural model evaluation and the measurement model
assessment. The reflecting repeated indicator technique served as the foundation for these models'
estimations (Becker et al., 2023).

A composite reliability of (=0.7) and rho_A (20.7) were used to assess the data's dependability.
By confirming that the measurements accurately reflect the construct they represent, these indices
make the internal consistency of the data visible. AVE (20.5), which assesses how closely the measures
relate to the underlying idea, was used to examine convergent validity. Using an HTMT ratio (<1)
and a common method bias VIF (<5.0), discriminant validity was investigated. A factor loading (>0.7;
p<0.05) indicating that the indicator significantly contributes to the underlying construct and path
coefficient, as well as the corresponding effect size (f2 above 0.35 [strong], 0.15 [moderate], and 0.02
[weak]), were used to evaluate the indicator's reliability in the structural model evaluation. The
coefficient of determination was also examined, and the findings showed that r2 was above 0.67

4.0. Results and Discussion

The reflecting model configuration (repeated indicator) was used to examine the Innovative
Gamification Techniques in Enhancing Mobile Learning Engagements. This method made it easier to
investigate in-depth the causal connections between many aspects of gamified techniques,
motivational affordances, psychological impacts, and user engagement. Before performing the
significance test for the structural model, the measurement model was first assessed using the two-
stage models. This methodically made sure that the data was consistent and that the metrics
appropriately represented the constructs.

4.1. Model of Measurement
Construct Reliability and Validity
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Table I. Construct Reliability and Validity.

Composite Average  variance

Cronbach's alpha  Composite reliability (rho_a) reliability (rho_c) extracted (AVE)

ASM 0.789 0.791 0.864 0.614
AoK 0.859 0.860 0.905 0.704
CPT 0.839 0.840 0.892 0.674
IE 0.828 0.834 0.879 0.594
L-CUI 0.847 0.848 0.897 0.686
PT 0.766 0.767 0.849 0.585
RTD 0.852 0.854 0.900 0.693
SE 0.769 0.790 0.866 0.683
USF 0.836 0.838 0.890 0.670

Reliability results prove most of the constructs appropriately were reliable in terms of the quality
of data collected because they nearly had 0.7 scores of rho_A. ASM and L-CUI were emphatically
reliable (rtho_A >0.7). Composite reliability for the constructs was satisfactory (rho_c>0.7).
Convergent validity was satisfactory for the constructs (AVEs>0.5).

Discriminant Validity

Table II. Discriminant Validity — Fornell-Larcker Criterion.

ASM AoK CPT IE L-CUI PT RTD SE USF
ASM 0.784
AoK 0.505 0.839
CPT 0.578 0.640 0.821
IE 0.667 0.514 0.479 0.770
L-CUI 0.527 0.593 0.592 0.580 0.828
PT 0.685 0.415 0.403 0.655 0.495 0.765
RTD 0.650 0.620 0.731 0.606 0.667 0.490 0.833
SE 0.628 0.541 0.547 0.574 0.511 0.576 0.497 0.826
USF 0.636 0.703 0.681 0.605 0.727 0.516 0.720 0.495 0.818

Discriminant validity between the pairs of the constructs is satisfactory (HTMT ratio<1). The
constructs are therefore distinct given their measurement by their respective indicators.

Collinearity Statistics

Based on the Outer VIF values below 3 in Table III, there is no significant multicollinearity issue
among the indicators in the measurement model. Multicollinearity refers to the presence of high
correlations among the predictor variables (indicators or manifest variables) associated with a
particular latent variable (construct). High multicollinearity can lead to biased estimates and
instability in the model. The Outer VIF (Variance Inflation Factor) is a measure used to assess this
issue in the PLS-SEM (Partial Least Squares Structural Equation Modeling) approach. Generally, an
Outer VIF value of 5 or higher for an indicator is considered a cause for concern, indicating potential
collinearity problems. However, as evident from Table III, all the Outer VIF values are well below
this threshold, suggesting that the indicators are sufficiently distinct and do not explain a significant
portion of each other's variance. This outcome is desirable as it ensures that the indicators are reliable
and valid measures of their respective latent variables, and the estimates of the relationships between
the latent variables and their indicators are likely to be accurate and stable. Low multicollinearity
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among the indicators is a prerequisite for obtaining trustworthy results from the PLS-SEM analysis,
and the Outer VIF values reported in Table III meet this assumption.

Table III. Outer VIF.

ASM1

ASM2 VIF
ASM3 1.807
ASM4 1.895
AoK1 1.556
AoK2 1.384
AoK3 1.707
AoK4 2.100
CPT1 2.922
CPT2 2.151
CPT3 1.838
CPT4 2.129
IE1 2.174
IE2 1.820
IE3 1.934
1E4 2.138
IE5 1.862
L-CUIl 1.643
L-CUI2 1.486
L-CUI3 1.585
L-CUI4 1.962
PT1 2.577
PT3 2.376
PT4 1.286
PT5 1.494
RTD1 1.933
RTD2 1.726
RTD3 2.429
RTD4 2.397
SE2 2.015
SE3 1.657
SE4 1.439
USF1 1.654
USE2 1.712
USE3 1.779
USF4 1.853

1.907
1.901
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Common Method Bias

The threat of common method bias was strongly guarded against in this empirical study. The
study adopted some previously validated scales for the measurement of the constructs. Also,
relatively fewer items were included in the structured questionnaire used for the primary data
collection. The items were worded in a simple straightforward manner, making them easily
comprehensible. Some of the items were negatively worded in the questionnaire but reverse coding
was done during the data processing phase before the actual analysis of the hypotheses. Also,
different rating scales were used to assess the opinions of the respondents on the opinions. Inner VIF
was used as a statistical measure of the presence of common method bias in the primary data
collected via the scales or otherwise. The findings are presented in Table 5.

Table IV. Inner VIF.

L-
ASM AoK CPT IE CUI T RTD SE USF

=3

ASM 2467 2467 2.467

AoK 1.848 1.848
CPT 2.449 2.449
IE 2.159 2.159 2.159

L-CUI

PT 2.245 2.245 2.245

RTD 2.347 2.347
SE 1.836 1.836 1.836

USF

The inner variance inflation factor (VIF) values assess the potential influence of common method
bias on the structural model relationships. Ideally, VIF values should be below the conservative
threshold of 3.3 to indicate a lack of common method bias issues. In this model, most constructs
exhibit acceptable VIF values under 3.3. These relationships appear free from substantial common
method bias.

Structural Model Evaluation

Table V. Outer Loadings.

Matrix
ASM AoK CPT IE L-CUI PT RTD SE USF

ASM1  0.810

ASM2  0.823

ASM3  0.775

ASM4  0.724

AoK1 0.784

AoK2 0.842

AoK3 0.896
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AoK4 0.830

CPT1 0.790

CPT2 0.838

CPT3 0.853

CPT4 0.801

IE1 0.789

IE2 0.824

IE3 0.782

IE4 0.737

IE5 0.716

L-CUI1 0.777

L-CUI2 0.827

L-CUI3 0.864

L-CUI4 0.842

PT1 0.741

PT3 0.745

PT4 0.793

PT5 0.779

RTD1 0.866

RTD2 0.837

RTD3 0.835

RTD4 0.791

SE2 0.759

SE3 0.864

SE4 0.852

USF1 0.805
USF2 0.808
USF3 0.823

USF4 0.837

All indicator loadings are well above the 0.7 threshold and highly significant (p < 0.001),
indicating that the indicators are reliable in representing their respective latent constructs. The t-
statistics are very high, providing strong evidence that the indicator loadings are statistically different
from zero

Path Co-efficient

Table VI: Path Co-efficient
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T
Original Standard statistics

sample Sample deviation (IO/STDE

©O) mean (M) (STDEV) Vi) P values

ASM -> AoK 0.173 0.173 0.113 1.525 0.127
ASM ->CPT  0.387 0.386 0.088 4.375 0.000
ASM ->RTD 0.431 0.431 0.100 4.307 0.000
AoK > L-

CUI 0.255 0.270 0.089 2.853 0.004
AoK->USF  0.361 0.367 0.075 4.820 0.000
CPT->L-CUI 0.123 0.122 0.119 1.033 0.302
CPT -> USF 0.187 0.193 0.085 2.218 0.027
IE -> AoK 0.247 0.253 0.1001 2.459 0.014
IE -> CPT 0.126 0.132 0.104 1.206 0.228
IE -> RTD 0.306 0.305 0.116 2.628 0.009
PT -> AoK -0.049 -0.040 0.114 0.433 0.665
PT -> CPT -0.117 -0.106 0.102 1.148 0.251
PT ->RTD -0.051 -0.049 0.096 0.536 0.592
RTD -> L-

CUI 0.419 0.410 0.134 3.118 0.002
RTD ->USF  0.360 0.352 0.110 3.256 0.001
SE -> AoK 0.319 0.310 0.098 3.260 0.001
SE -> CPT 0.299 0.293 0.087 3.442 0.001
SE ->RTD 0.080 0.086 0.101 0.798 0.425

Social elements (SE) as a component of motivational stimuli made a statistically significant
positive contribution to predicting the change in psychological Autonomy outcome (AoK) (Beta=-
0.319; p=0.001: p<0.05), therefore Hypothesis 1b is supported. Again Social elements (SE) significantly
contributed positively to the changes in Competence (CPT) (Beta=-0.299; p=0.001: p<0.05) therefore
Hypothesis 1a is supported. Social elements (SE) insignificantly contributed to the changes in
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psychological Relatedness (RTD) (Beta=-0.080; p=0.425: p>0.05) with a standard deviation of 0.096
therefore Hypothesis 1c is not supported.

Personal traits (PT) on the other hand of gamified motivational systems made a statistically
insignificant negative contribution to predicting the change in psychological Autonomy outcome
(AoK) (Beta=-0.049; p=0.665: p>0.05) with a standard deviation of 0.114 therefore Hypothesis 2b is not
supported. . Again Personal traits (PT) insignificantly contributed negatively to the changes in
Competence (CPT) (Beta=-0.117; p=0.251: p>0.05) with a weak standard deviation of 0.102 therefore
Hypothesis 2a is not supported.. Personal traits (PT) insignificantly contributed to the changes in
psychological Relatedness (RTD) (Beta=-0.051; p=0.592: p<0.05) with a standard deviation of 0.096
therefore Hypothesis 2c is not supported.

Achievement/success metrics (ASM) significantly contributed positively to competence as a
component of changes in psychological outcomes competence (CPT) (Beta=0.387; p=0.000: p<0.05)
therefore Hypothesis 3 is supported. Achievement /success metrics (ASM) made some positive
significant contributions to predicting the change in Relatedness (RTD) (Beta=0.431; p=0.00: p<0.05)
with sample mean 0.431 therefore Hypothesis 3c is supported. ASM made some positive but
insignificant contributions in predicting the change in Autonomy (AoK) (Beta=0.173; p=0.127: p>0.05)
Hypothesis 3b is not supported.

Again, immersion elements (IE) of gamified systems made a statistically significant positive
contribution to predicting the change in psychological Autonomy (AoK) (Beta=0.247; p=0.014: p<0.05)
with a standard deviation of 0.1001 therefore Hypothesis 4b is supported. Again immersion elements
(IE) insignificantly contributed positively to the changes in Competence (CPT) (Beta=0.126; p=0.228:
p>0.05) with a weak standard deviation of 1.206 therefore Hypothesis 4a is not supported. Immersion
elements (IE) significantly contributed positively to the changes in psychological Relatedness (RTD)
(Beta=0.306; p=0.009: p<0.05) with a standard deviation of 2.628 therefore Hypothesis 4c is supported

The relationship between psychological outcomes (competence, Autonomy, and Relatedness)
and continued user engagements and satisfaction were analyzed. The predictive relationship
between Competence (CPT) and user satisfaction (USF) (Beta=0.187; p=0.027: p<0.05) was positive
and significant indicating increased user satisfaction. Competence (CPT) and Continued user
intention (L-CUI) (Beta=-0.123; p=0.302: p>0.05) indicate a statistically insignificant relationship

The predictive relationship between Autonomy (AoK) and user satisfaction (USF) (Beta=0.361;
p=0.000: p<0.05) was positive and significant indicating increased user satisfaction. Autonomy (AoK)
and Continued user intention (L-CUI) (Beta=0.255; p=0.004: p<0.05) indicate a statistically significant
relationship indicating high continual and long-term user intention.

The relationship between Relatedness (RTD) as a component of user psychological outcome and
user satisfaction (USF) (Beta=0.360; p=0.001: p<0.05) was positive and significant indicating increased
user satisfaction. Relatedness (RTD) as a component of user psychological outcome and Continued
user intention (L-CUI) (Beta=0.419; p=0.002: p<0.05) indicate a statistically significant relationship
indicating high continual and long-term user intention.

Table VII: Model fit — Fit Summary

Saturated model Estimated model
SRMR 0.068 0.101
d_ULS 3.079 6.752
d_G 1.674 1.923
Chi-square 1266.116 1347.521
NFI 0.668 0.646

The Model fit provides a summary of model fit statistics comparing a saturated model and an
estimated model. It includes various fit indices for both models, such as the Standardized Root Mean
Square Residual (SRMR), discrepancy function (d_ULS and d_G), Chi-square values, and the
Normed Fit Index (NFI). The saturated model, which is a model with perfect fit, is compared to the
estimated model, which is a model based on data. The statistics presented in the document show the
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differences in fit between these two models. For instance, the SRMR values for the saturated and
estimated models are 0.068 and 0.101, respectively. Similarly, the Chi-square values for the two
models are 1266.116 and 1347.521.

SE2 SE3 CPFT1 CPT2 CFT3 CFT4
SE1
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Figure 2. a: Structural Model; B: Structural Model with indicator loadings.

Discussion

This study investigates the impact of several components of gamification systems on users' core
psychological demands of autonomy (perceiving control), competence (perceiving capability), and
relatedness (perceiving connection to others). Additionally, the study examined the subsequent
impacts on user satisfaction levels and their intentions to sustain their involvement. Firstly, the results
reveal that social elements (SE) in gamified systems substantially contributed to boosting users'
psychological requirements for autonomy and competence, supporting Hypotheses 1la and 1b
thereby confirming the findings of (Khosa & Burch, 2023; Collie, R. ], 2020). However, SE did not
substantially alter relatedness, failing to support Hypothesis 1c, contrary to the research of (Khosa &
Burch, 2023 & Mulcahy et al., 2020). This shows that although social components like leaderboards
and social sharing might build emotions of choice and mastery, they may not be as efficient in
creating a sense of belonging or closeness among users.

Secondly, personal qualities (PT) did not substantially influence any of the three psychological
demands (autonomy, competence, and relatedness), resulting in the rejection of Hypotheses 2a, 2b,
and 2c confirming the study of (Wang et al., 2019 & Tian et al., 2022). This means that individual
variations in qualities like competition or desire for accomplishment may not play a big influence in
how gamification affects users' psychological experiences. Also, achievement/success metrics (ASM)
considerably boosted competence and relatedness, supporting Hypotheses 3a and 3c thereby
confirming the studies of (Hassan et al., 2020; Peng et al., 2012; Sailer et al., 2017). However, ASM did
not substantially influence autonomy, failing to support Hypothesis 3b contrary to the study by (Wee
& Choong, 2019; Xi & Hamari, 2019). This implies that items like points, badges, and performance
feedback may improve users' feeling of effectiveness and connectivity, but may not appreciably
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influence their perceived control and choice inside the system. Furthermore, immersion elements
(IE) strongly contributed to autonomy and relatedness, supporting Hypotheses 4b and 4c thereby
confirming the studies of (Xi & Hamari, 2019), but did not significantly affect competence
(Hypothesis 4a unsupported) contrary to the study by (Wang et al., 2019). This shows that immersive
components like narratives and role-play may enhance autonomy by enabling users to explore and
make meaningful choices, while simultaneously building relatedness via shared experiences and
identities. However, they may be less useful for increasing competence compared to more overt
accomplishment measurements. Importantly, the psychological demands addressed by the gamified
system translated to higher user pleasure, notably for autonomy and relatedness. Additionally,
autonomy and relatedness predicted greater continuing user intention, underlining their significance
in sustaining long-term involvement. Competence was associated with user happiness but not
continuing usage intention. These results show the need to implement multiple gamification aspects
to respond to users' varying psychological demands and motivations. Social, accomplishment, and
immersion components may synergistically contribute to good user experiences, satisfaction, and
persistent engagement, with autonomy and relatedness appearing as especially essential
characteristics. However, individual variances in attributes may have a lower influence compared to
the gamification design itself.

5.0. Conclusion and Recommendations

5.1. Conclusion

This research studied how diverse components of gamified motivational systems impact users'
core psychological requirements of autonomy, competence, and relatedness, as well as downstream
consequences on user satisfaction and continuing participation intentions. The results emphasize the
complex significance of gamification aspects in generating psychological experiences. Social
components significantly boosted autonomy and competence, possibly by creating competitive and
collaborative environments that stimulate choice and skill development. Immersion components
improved autonomy and relatedness, enabling users to explore options inside narratives and shared
virtual worlds. Achievement measures were especially significant for competence and relatedness,
offering practical feedback on performance while establishing a feeling of shared journey and success.
Critically, addressing users' requirements for autonomy and relatedness translated into improved
satisfaction and expected long-term participation with the system. This underlines the necessity of
building users' feelings of choice and social connectivity via careful gamification design.

5.2. Recommendations

Based on these insights, add a varied assortment of gamification features targeting distinct
psychological demands. Social, immersive, and achievement components may synergize to provide
an engaging and need-supportive user experience. Prioritize characteristics that improve autonomy
and relatedness, since they were important drivers of happiness and continuous use intentions.
Emphasis should be given to aspects that enable meaningful choices, narratives, social
connectedness, and shared challenges/accomplishments. While individual personality features were
less effective, designers should still consider including aspects that appeal to varied motivational
profiles (e.g. competitive versus cooperative rewards). Continuously measure user psychological
requirement fulfillment and adapt the system appropriately. Gamification is not one-size-fits-all, thus
iterative design tweaks are important. For systems targeted at long-term engagement, lay additional
focus on autonomy and relatedness support, since competence alone may not maintain motivation
over time. By applying a psychological needs-supportive approach to gamification design,
developers may build systems that are intrinsically motivated, highly fulfilling, and encourage
prolonged user engagement and pleasant experiences.

5.3. Practical Implications
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The results from this research provide some useful practical implications for designers and
developers of gamified systems across multiple domains, such as education, workplace training,
health and wellness applications, and consumer loyalty programs. First, knowing the varied
psychological effects of different gamification features is vital for designing motivationally
supporting experiences. Incorporating social aspects like leaderboards and team challenges may
boost users' feelings of autonomy and competence, making activities seem more volitional and
mastery-oriented. Designers should intentionally employ these components to support autonomous
motivation and skill development. Second, immersive gamification via narrative, role-play, and
virtual settings looks especially helpful for encouraging autonomy and relatedness. In environments
where building user agency and social belonging is crucial (e.g. educational games, health behavior
change applications), investing in rich storylines and virtual worlds may provide considerable
motivating advantages. Third, the strength of visible accomplishment measures like points, badges,
and performance feedback in improving competence and relatedness underlines their worth beyond
gamified apps. Progress monitoring and actual successes may build competence, while shared
journeys toward objectives can unify people in a psychological sense of community. Furthermore,
this research stresses autonomy and relatedness as crucial psychological demands associated with
user happiness and persistent engagement. Practically, this means promoting gamification elements
that give meaningful choices, chances for self-expression, and social connectedness. While
competence is crucial, designers should be careful about overemphasizing pure performance at the
price of autonomy and relatedness support. Finally, the data imply an iterative, user-centered
strategy may be optimum for gamification design. Since psychological demand fulfillment may differ
between situations and people, regularly monitoring users' experiences and adaptively modifying
the system is advised to optimize the motivating effect. Through the utilization of these insights
regarding the motivational functions of social, immersive, and achievement gamification elements,
designers can create experiences that fully satisfy users' psychological requirements, resulting in
increased contentment, self-motivation, and sustained engagement on a range of gamified platforms
and applications.

5.4. Limitations and Future Research Directions

The main constraints of the present study offer avenues for future exploration. Initially, data
collection relied on a single instance of self-administered questionnaires. Therefore, it would be
compelling for forthcoming research to utilize longitudinal data to ascertain gamification's sustained
success and to gather data directly from the app for an objective quantification of its effectiveness.
Another intriguing area for future investigation would entail a thorough examination of usability
within gamified mobile applications. While the current study integrated end-users perceived
usability as a component of user engagement, further research could delve deeper into this aspect.

Data Availability Statement: Data used for the study will be provided upon request from the corresponding
author
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