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Abstract

Background/purpose. Although the adoption of mobile games among
African students has increased significantly, the factors that influence
this adoption have not been fully explored. The goal is to understand
mobile gaming adoption in Africa by examining both psychological and
external factors.

Materials/methods. This study explored the key factors that influence
mobile game adoption using an extended Technology Acceptance
Model, incorporating intrinsic motivation, perceived usefulness, and
perceived ease of use. This study examined how students’ perceptions
of mobile games and their intention to use them are influenced by
competence, relatedness, and control. The study employed a
quantitative design to collect data from 350 students at a private
Nigerian university using a structured questionnaire. Structural
equation modeling was used for data analysis.

Results. The findings indicated that perceived usefulness and ease of
use were significantly enhanced by competency and control,
highlighting the role of intrinsic motivation in mobile gaming adoption.
Relatedness did not significantly affect perceived ease of use,
suggesting that social interactions have a limited influence on
adoption. Perceived usefulness and ease of use strongly affected
intention to use mobile games, but economic constraints, inadequate
infrastructure, and cultural perceptions of gaming hindered actual
usage.

Conclusion. These findings show the importance of game developers
creating more accessible gaming experiences and policymakers
improving digital infrastructure and integrating mobile games into
learning. This study enhances understanding of mobile gaming
adoption in Africa, emphasizing the significance of both psychological
and external factors in shaping adoption behaviors.
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1. Introduction

The rapid expansion of smartphone ownership and internet connectivity has intensified the
adoption of mobile games among African students. Given the widespread availability of portable
devices such as smartphones, tablets, and iPads, students now have constant access to mobile games
they can play anywhere (Chatterjee et al., 2022). Al-Samarraie et al. (2021) opined that the reach of
mobile games has expanded because their developers have adopted the free-to-play model, thereby
resulting in a large and diverse user base. Mobile gaming has now become an integral segment of the
digital entertainment industry and it is noted by Baabdullah (2018) to continually experience
remarkable growth. Commenting on its advantage, Boyle et al (2016) noted that mobile games have
been shown to not just be limited to recreation but also provide support for cognitive development,
problem-solving skills, and digital literacy, which in turn make it add educational and social benefits
to entertainment (Boyle et al., 2016).

Although there has been extensive research on internet use, digital entertainment, and
technology adoption across various contexts (Dwivedi et al., 2019; Venkatesh & Bala, 2008), there is
very little examination of the unique factors that drive the adoption of mobile gaming among African
students. Existing studies often focus on general technology acceptance or gaming behaviors
worldwide or in Western societies, with very little attention to the relationships among
socioeconomic, technological, and cultural factors that shape gaming decisions in the educational
and social sectors across Africa. This therefore shows a clear research gap: the insufficiency of
empirical evidence explaining how these variables influence the adoption of mobile games among
African students, especially when it is premised on a detailed theoretical model such as the
Technology Acceptance Model (TAM).

TAM, developed by Davis (1989), identifies perceived usefulness and perceived ease of use as
key determinants of technology acceptance. Although the TAM framework has been widely applied
in existing studies, there is a need to develop an extended TAM approach for the adoption of mobile
gaming in Africa that incorporates additional motivational, social, and contextual factors. These may
include entertainment value, social influence, affordability, data costs, device limitations, and cultural
perceptions of gaming, that is, whether viewed as an educational tool or as a distraction (Katz &
Gonzalez, 2016). Despite challenges with infrastructure, such as inconsistent internet access and
power supply issues, the adaptability of mobile games —many of which can be played offline or
require minimal data —ensures continued engagement (Ouedraogo et al., 2022). Furthermore, the
localization of game content to reflect African narratives and languages enhances relevance and user
experience, fostering a deeper connection with the medium (New Zealand, 2024).

This study is significant because it contributes to both theory and practice. In terms of theory,
this game serves as an extension of the TAM framework by integrating motivational and contextual
variables relevant to African students. Practically, it provides an understanding for game developers,
educators, and policymakers who want to develop mobile gaming experiences for both
entertainment and educational purposes. It is important to understand this dynamism because of
the youthful population of Africa, with over 60% under 25 years, coupled with a growing mobile user
base of more than 650 million and an additional 40 million internet users added in 2023 shows a
strong preference for digital entertainment (Astute Analytica, 2024; Onukwue, 2025; Verified Market
Research, 2024). Mobile games not only meet recreational needs but also foster social interaction,
competition, and community building (Statista, 2024, as cited by Chandy, 2024).

This study therefore seeks to address the question of what factors influence the adoption of
mobile games among African students within an extended TAM framework. Specifically, it aims to:
(1) identify and examine the relative influence of perceived usefulness, perceived ease of use, and
intrinsic motivational factors on mobile gaming adoption; (2) explore the impact of socioeconomic
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and cultural settings on adoption patterns; and (3) provide actionable recommendations for the
enhancement of mobile gaming engagement and benefits in Africa. Consequently, the study fills a
notable gap in the literature by providing evidence grounded in context that supports academic
understanding and practical interventions.

2. Literature Review

The increase in the adoption of digital technologies and the evolving role of mobile gaming in
education, entertainment, and socialization have led to significant academic interest in mobile
gaming among students over the years. It is important to understand the factors that influence
mobile gaming adoption by examining diverse theoretical frameworks, technological factors,
sociocultural influences, and economic conditions. TAM serves as a foundational theory for explaining
how individuals adopt and use technology. However, the model needs to be extended to capture
additional factors, including social influence, enjoyment, and accessibility, to ensure its applicability
to mobile gaming (Davis, 1989; Venkatesh & Bala, 2008).

Mobile games have evolved from mere tools for recreation to platforms that facilitate cognitive
development, collaboration, and even learning. Several studies have demonstrated that mobile
games enhance problem-solving skills, decision-making, and strategic thinking (Hamari et al., 2016).
Boyle et al. (2016) observed that the gamification of learning has increased interest in serious games,
which are designed as a fusion of entertainment and educational objectives. However, African
students’ level of engagement with mobile gaming for both entertainment and educational purposes
is dependent on diverse factors, which include accessibility, perceptions of gaming, and the level of
technology available in their respective regions. Katz and Gonzales (2016) opined that, despite the
global popularity of mobile gaming among African students, the adoption process remains complex
and is influenced by several challenges unique to the region, underscoring the need for a detailed
theoretical investigation. Key among these challenges is inadequate infrastructure, including irregular
internet connectivity, affordability of devices and data, limited localized content, and sociocultural
perceptions regarding digital entertainment. These constraints often affect the motivational and
perceptual characteristics that drive or hinder adoption. Therefore, there is a need to study the
factors that affect mobile game adoption from a standpoint that incorporates external variables
unigue to the African environment.

The original TAM, introduced by Davis (1989), posits that perceived usefulness and perceived
ease of use are the primary factors driving technology adoption. However, Hsu and Lu (2007)
contended that TAM alone cannot fully capture the behavioral complexities that influence mobile
game adoption, especially in non-work-related contexts where hedonic and social factors play key
roles. The Unified Theory of Acceptance and Use of Technology, developed by Venkatesh et al.
(2003), is an expansion of TAM that incorporates constructs such as social influence and facilitating
conditions, thereby making it more applicable to mobile gaming adoption (Dwivedi et al., 2019).
There is a need to adapt these models to the African context to address additional challenges, such
as digital literacy, cost barriers, and variations in cultural attitudes toward gaming.

One factor that influences the adoption of mobile gaming is perceived enjoyment, which
significantly affects students’ willingness to engage with mobile games. According to Ha et al. (2007),
perceived enjoyment is a critical determinant of mobile game adoption because, unlike other
technologies that are productivity-oriented, mobile games are largely used for entertainment.
Research has shown that, in addition to utility, enjoyment is the most significant factor predicting the
adoption of mobile games, especially among younger users (Zhou, 2015). However, the level of
enjoyment people derive from mobile games varies due to factors such as game design, user
experience, and the availability of interactive features (Gisbert-Pérez et al., 2024). In the African
context where economic constraints can limit access to high-quality games, students might struggle
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to fully experience the entertainment value of mobile gaming. Santhanamery and Ramayah (2018)
noted that connectivity and network issues can disrupt gameplay, leading to frustration and a decline
in the rate of gaming adoption.

Another salient factor that affects the adoption of mobile gaming is social influence. According
to Lin (2010), extensive research has examined the influence of peers, social norms, and online
communities on gaming behaviors. Social gaming, which allows players to interact with friends,
compete in multiplayer modes, and share gaming achievements, contributes to the growing
popularity of mobile games (Hamari & Koivisto, 2015). African students, like their counterparts
around the world, are influenced by social networks and recommendations from peers when
choosing a mobile game. However, in some African societies, cultural perceptions of gaming can
discourage students from engaging in mobile gaming, as it is sometimes seen as a distraction from
academic responsibilities (Munga, 2012). Additionally, parents' attitudes shape students’ behavior
towards gaming, as some parents view it as an activity that should be restricted due to its perceived
lack of productivity.

Economic factors, including affordability and access to gaming devices, also play a significant role
in the adoption of mobile games among African students. Despite the growing popularity of
smartphones across the continent, the high costs of premium mobile games, in-app purchases, and
data consumption still serve as barriers to adoption (Price, 2017). Many students use low-cost
smartphones that may lack the processing power needed for high-quality gaming. Alzouma (2005)
posited that the high cost of mobile data in certain African countries discourages students from
engaging in online gaming, which requires constant internet access. In contrast, students in
developed countries have greater access to high-speed internet and advanced gaming devices,
allowing them to enjoy a seamless gaming experience. These economic disparities underscore the
need for affordable gaming solutions that reflect students' financial realities in Africa.

Technical and infrastructural factors are also key to the adoption of mobile gaming. A reliable
internet connection is essential for online multiplayer games and cloud-based gaming services.
However, many African regions still struggle with slow internet speeds, unstable connections, and
high latency (Asongu & Odhiambo, 2019). In countries with limited broadband access, students may
have to rely on offline mobile games, which restricts their ability to participate in social and
interactive gaming experiences. Moreover, mobile gaming companies do not prioritize African
markets due to concerns about profitability. This results in fewer localized gaming options aimed at
African audiences. According to Nijihia (2024), this causes African students to adapt to games
designed for Western or Asian markets, which may not always resonate with their cultural
preferences and interests.

Cultural attitudes toward gaming influence the patterns of adopting gaming options. While
gaming is widely accepted as a mainstream form of entertainment in many parts of the world, it is
still met with skepticism in some African societies due to the dual perspectives held by the populace.
In this regard, SCCG (2024) observed that while some people view mobile gaming as a leisure activity
that distracts students from their academic performance and productivity, others recognize its
possible benefits for cognitive development and socialization. Additionally, the perception that
gaming is a male-dominated activity influences adoption, as female students may be less likely to
engage with mobile games due to societal expectations and gender norms (Owiti, 2016).
Understanding these cultural factors is essential for developing strategies that promote inclusive
gaming experiences that appeal to a diverse student population.

This study empirically investigated the adoption of mobile gaming among African students by
testing an extended TAM that included intrinsic motivation constructs (competency, relatedness, and
control) in the core TAM framework. Specifically, it examined how these motivational factors
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influenced perceived usefulness and perceived ease of use, and how these perceptions subsequently
shaped students’ behavioral intentions to use mobile games and their actual usage. Considering the
significant development occurring in the African digital sector, mobile gaming offers numerous
benefits for entertainment, education, and social engagement.

2.1. Underpinning Theory

The role of an underpinning theory is to provide a framework through which research can be
conducted. The section discusses TAM and extends it with intrinsic motivation.

Technology Acceptance Model

TAM is one of the most influential and widely used frameworks for explaining and predicting user
acceptance and utilization of technology (see Figure 1). Originally developed by Davis (1989), TAM
was designed to clarify system use and to evaluate behavioral intentions associated with technology
adoption. The model has received significant empirical support over time, with studies confirming its
predictive power across various technological contexts, including office applications, communication
technologies, and internet-based systems (Davis, 1989; Taylor & Todd, 2001; Venkatesh et al., 2003).

TAM emphasizes two main constructs: perceived usefulness and perceived ease of use.
Perceived usefulness refers to the extent to which an individual believes that using a particular system
will enhance their job performance. In contrast, perceived ease of use refers to the degree to which
an individual believes that using the system requires little to no effort (Davis, 1989). These constructs
play a significant role in shaping individuals' attitudes toward technology, which ultimately influence
their behavioral intentions to use it (Ajzen & Fishbein, 1980; Armitage & Conner, 2001).

A growing body of research has further examined how these factors influence technology use in
diverse settings. In a study examining mobile learning apps, Al-Azawei and Alowayr (2021) used TAM
to investigate how students’ perceived usefulness and ease of use affected their adoption of mobile
learning technologies. The findings revealed that perceived usefulness was a stronger predictor of
students’ intentions to use educational apps than perceived ease of use. This insight has significant
implications for educators and developers aiming to increase student acceptance of educational
technologies.

Building on TAM, researchers have identified several external factors that influence technology
adoption. Hamari and Koivisto (2015) expanded TAM by incorporating gamification in the context of
smartphone adoption. Their findings suggested that incorporating gamified elements significantly
increased perceived usefulness and perceived ease of use, thereby enhancing users’ intention to
adopt smartphones. This demonstrates how adaptable TAM is in explaining the influence of external
factors on user attitudes and intentions to adopt technology.

Additionally, several studies have confirmed the relationship between perceived usefulness and
behavioral intention. Hossain et al (2023) investigated -e-commerce platforms in developing
economies. The researchers found that perceived usefulness had a significant positive impact on
consumers’ behavioral intentions, regardless of perceived ease of use. This supports the assertion
that individuals are likely to continue using specific technology as long as they find it useful, even if
the system is somewhat difficult to navigate.

Despite the strong support for TAM, there are still debates regarding its applicability in different
cultural settings. Al-Azawei and Alowayr (2021) examined the TAM framework in the context of
mobile health applications in Malaysia. Their findings revealed that cultural factors significantly
influenced both perceived ease of use and usefulness of these applications. This suggests that TAM
should be adapted to align with specific cultural settings.
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Furthermore, recent studies have examined the reliability and validity of TAM instruments, such
as Venkatesh and Bala (2008) who conducted a meta-analysis on the reliability of TAM scales across
multiple industries. Their study found that the constructs of perceived usefulness and ease of use
remain highly reliable indicators of technology adoption, with only minor variations in certain
contexts. This suggests that although TAM is universally applicable, contextual modifications may be
necessary to enhance its explanatory power in specific contexts.

This study examined the intrinsic motivation factors that may influence the perceived usefulness
and perceived ease of use in the adoption of mobile games.

Intention to
¥
. A Use
Perceived Usefulness /
/7 |
,"J I
External factors yd |
/ ; I
|
Y
"“"‘ i
.| Perceived Ease of Use Actual System Usage

Figure 1. TAM (adapted from Alkailani and Kumar, 2016)
Extended TAM: Intrinsic Motivation

Motivation serves as a fundamental driver of human behavior, influencing the adoption and
utilization of technology. Motivation is commonly categorized into intrinsic and extrinsic motivation.
Intrinsic motivation refers to engaging in an activity for its inherent satisfaction, while extrinsic
motivation involves performing a task to achieve external rewards or to avoid negative outcomes.
Understanding these motivational factors is crucial for comprehending technology acceptance and
usage among individuals.

Recent studies have emphasized the significance of intrinsic motivation in technology adoption.
For instance, Lai et al (2023) examined the role of intrinsic motivation in the adoption of ChatGPT to
support active learning. Their findings indicated that intrinsic motivation positively influenced users’
intentions to adopt and utilize the technology, highlighting its importance in promoting active
engagement with new systems. Similarly, Saravanos et al. (2022) extended TAM to incorporate the
phenomenon of warm-glow, which encompasses both intrinsic and extrinsic motivational aspects.
Their study found that the perceived intrinsic warm-glow significantly influenced user adoption
decisions, underscoring the relevance of intrinsic motivation in technology acceptance.

Extrinsic motivation also plays a role in technology adoption, particularly when external rewards
or incentives are present. However, the interplay between intrinsic and extrinsic motivation can be
complex. Lowry et al. (2013) proposed the Hedonic-Motivation System Adoption Model, suggesting
that both intrinsic and extrinsic motivations should be considered in system design to enhance user
acceptance and engagement.

In educational settings, incorporating gamified technologies has been shown to enhance
students’ intrinsic motivation and overall academic well-being. A study featured by The Learning
Scientists demonstrated that gamified technologies can significantly boost intrinsic motivation,
resulting in improved academic outcomes (Murray, 2024). Furthermore, recent research has
explored the relationship between technology acceptance and self-regulated learning. A study
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published in Education and Information Technologies (An et al., 2024) suggested that perceived
acceptance of technology can enhance students’ ability to engage in self-regulated learning. This
finding highlights the importance of intrinsic motivation in educational technology adoption.

This study incorporated three core components of intrinsic motivation: competency,
relatedness, and control, which were drawn from Self-Determination Theory as developed by Ryan
and Deci (2000). These constructs provided a psychological perspective on the ways in which user
motivation can be better understood.

Competency refers to individuals’ perception of their own ability to effectively interact with and
master mobile gaming platforms. It shows skill and self-efficacy, which are important in shaping users’
evaluations of a system's usefulness and ease of use. When users feel competent, they are more
likely to engage meaningfully with technology and view it as a tool that supports their goals (Ryan &
Deci, 2020). In this study, competency refers to the extent to which students feel confident in playing
and succeeding in the mobile gaming environment.

Relatedness refers to the extent to which users feel socially connected and experience
meaningful interactions while using mobile games. It reflects a user’s need to belong and engage with
others in the digital environment. In terms of gaming, this may include multiplayer interactions, peer
recommendations, or social recognition through game achievements. Relatedness is particularly
significant in collectivist cultures, such as those found in many African societies, where behavioral
intentions are largely determined by communal validation and peer influence (Owiti, 2016; Wang et
al., 2021). The inclusion of relatedness in this study underscores the social dimension of technology
use and its potential to enhance user engagement.

Control, also referred to as autonomy, is defined as the level to which an individual feels they
have authority over their actions in a digital environment. In mobile gaming, this involves the ability
to make independent choices about when and how to play, which features to engage with, and how
much to personalize the experience. A higher sense of control contributes to intrinsic motivation
because it confirms the user’s freedom to explore and learn at their own pace without feeling
constrained. In the context of this study, control is measured by how much students feel that their
mobile gaming experiences are self-directed and aligned with their personal interests.

Figure 2 demonstrates the extended TAM, which incorporates intrinsic motivation —
competency, relatedness, and control. The hypotheses (Hla-c, H2a-c, H3, and H4) are described in
the section that follows.

p ved H3
Competency ______L———+ erceive
: Usefulness \ Intention to
Relatedness Use
[
Control / Hs
Perceived A ’
Ease of Use
Actual Usage

Figure 2. Extended TAM
2.2. Hypotheses

Hla-c: There is a relationship between intrinsic motivation and perceived usefulness
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Intrinsic motivation refers to the internal drive to engage in activities for the inherent satisfaction
they provide, rather than for external rewards. This motivation can significantly influence an
individual’s perception of a technology’s usefulness. When individuals find personal satisfaction in
using a system, they are more likely to perceive it as useful, especially in terms of enhancing their
performance or fulfilling their needs. Previous studies have shown that individuals with higher
intrinsic motivation are more likely to value the utility of the system, leading to stronger beliefs in the
system’s usefulness (Ryan & Deci, 2020). Therefore, intrinsic motivation can enhance the perception
of a system’s usefulness, particularly when the system aligns with personal goals or provides a sense
of accomplishment.

H2a-c: There is a relationship between intrinsic motivation and perceived ease of use

Intrinsic motivation can also influence how users perceive the ease of use of technology. When
individuals are intrinsically motivated, they are more likely to explore, engage with, and experiment
with systems without being deterred by initial challenges. This increased engagement can lead to the
perception that the system is becoming easier to use over time. Furthermore, individuals with high
intrinsic motivation are often more willing to invest time in learning and mastering a system, which
can lower perceived barriers to use (Venkatesh & Bala, 2008). Consequently, intrinsic motivation can
positively impact perceived ease of use, as motivated users tend to navigate technological challenges
more effectively, leading to a smoother user experience.

H3: There is a relationship between perceived usefulness and intention to use

Perceived usefulness is a key determinant in forming an individual’s intention to use a system,
as outlined in TAM. If users believe that a system will significantly enhance their job performance or
help them achieve their goals, they are more likely to develop a strong intention to use it. Numerous
studies have confirmed that perceived usefulness is among the most influential factors driving
technology adoption across domains such as business, education, and healthcare (Venkatesh & Bala,
2008). Thus, individuals” intention to use technology is highly contingent on how useful they perceive
it to be in meeting their needs or improving their performance.

H4: There is a relationship between perceived ease of use and intention to use

Perceived ease of use plays a crucial role in shaping an individual’s intention to use a system. If
users perceive a system as easy to use, they are more likely to form a favorable intention toward
adopting it, as ease of use reduces the cognitive effort required to interact with the technology (Davis,
1989). When a system is perceived as user-friendly, it fosters positive attitudes and increases users’
willingness to try it, which in turn influences their intention to use it. Recent research has reinforced
the idea that ease of use is often a primary factor in initial adoption decisions, particularly for users
who are not highly familiar with the technology (Hamari & Kovisto, 2015). Therefore, the ease of use
significantly impacts users’ intentions to engage with the system.

H5: There is a relationship between intention to use and actual usage

The relationship between the intention to use and actual usage is central to understanding the
adoption process. According to TAM, intention to use is a strong predictor of actual use, as individuals
who have formed a positive intention are more likely to translate it into actual behavior. Numerous
studies have confirmed that intention to use is a significant predictor of actual system usage across
different contexts (Agarwal & Karahanna, 2000). However, it is important to note that factors such
as external barriers, technological issues, or environmental influences can sometimes interfere with
the transition from intention to actual usage. Despite these factors, a strong intention to use typically
leads to higher actual usage rates, especially when users are motivated and perceive the system as
useful and easy to use.
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3. Methodology

This study employed a quantitative research design to examine the relationships among
perceived usefulness, perceived ease of use, and intrinsic motivation factors (competency,
relatedness, and control) in the adoption of mobile technology. The quantitative approach was
selected because it facilitated statistical generalization, and previous studies have demonstrated that
this method is effective in research on the adoption of technology (Venkatesh & Bala, 2008). The
study employed a cross-sectional survey design, which enabled data collection at a single point in
time. Responses were collected on perceptions and behaviors related to mobile gaming adoption. A
structured questionnaire was primarily used as the data collection tool, allowing for a standardized
approach to gathering information.

The respondents in this study were students from a private university in Nigeria. The decision to
focus on students as the target population was justified by their high engagement with digital
technologies, including mobile gaming (Owiti, 2016). A minimum sample size of 400 respondents was
calculated using Cochran's sample size formula for large populations to ensure statistical
representativeness (Cochran, 1977). The study used multistage sampling technigue to select
respondents across faculties and departments. In the first stage, stratified sampling was adopted to
group the schools into faculties. In the second stage, simple random sampling was used to select two
departments from each faculty. In the final stage, the study employed purposive sampling to recruit
participants who met specific criteria relevant to the research objectives. To be included, participants
had to; (1) be currently enrolled in the selected Nigerian private university; (2) own or have regular
access to a smartphone, tablet, or laptop capable of running mobile games, and (3) be willing to
engage with a designated mobile game for the purposes of this study. Only students aged 16 years
and above were considered to avoid the need for parental consent.

Students were excluded if they had no prior exposure to mobile gaming, had visual or motor
impairments that would make gameplay difficult, or were unwilling to participate in the
familiarization exercise with the selected game. Those who had not engaged with any form of mobile
gaming in the three months preceding the study were also excluded to ensure familiarity with digital
gaming environments.

To ensure consistency in measuring the constructs of the Technology Acceptance Model (TAM),
all participants were introduced to a common mobile game, Awale, which is a traditional African
strategy board game adapted for mobile devices. Before the survey was administered, students were
given dedicated time to familiarize themselves with the interface, rules, and features of the game.
This familiarization process ensured that all participants had a shared reference point when
responding to survey items measuring perceived usefulness, perceived ease of use, and intrinsic
motivational factors. This however, reduced the participants to 350 as against the 400 calculated
sample size

Data collection was conducted by distributing paper surveys, with assistance from two research
assistants. The survey included closed-ended questions that were designed to assess constructs from
the extended TAM and intrinsic motivation. To ensure content validity, the questionnaire was
adapted from previously validated scales used in earlier studies on mobile gaming adoption,
specifically those by Davis (1989) that focused on perceived usefulness and perceived ease of use. A
five-point Likert scale was used to measure responses, with 1 indicating 'strongly disagree' and 5
indicating 'strongly agree'. A pilot study was conducted with 50 students to evaluate the reliability
and clarity of the survey instrument, using Cronbach's alpha to assess its internal consistency.

Data analysis was conducted using SmartPLS for structural equation modeling (SEM). Descriptive
statistics, including means, standard deviations, and frequency distributions, were used to summarize
the demographic characteristics of the study participants. Partial least squares SEM was employed to
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examine the relationships among the study variables. The use of SEM was warranted because it
allowed for the analysis of complex relationships among latent constructs and could test for both
mediation and moderation effects (Hair et al., 2019). The assessment of the measurement model
included tests for validity and reliability using confirmatory factor analysis. The structural model was
evaluated using path coefficients, R-squared values, and model fit indices.

Ethical considerations were strictly adhered to throughout the study. Participation was
voluntary, and all respondents gave their informed consent prior to data collection. Confidentiality
and anonymity were upheld by ensuring that no personally identifiable information was collected.
Additionally, ethical approval was obtained from the relevant institutional review boards before
conducting the study.

4. Data Analysis and Results
4.1. Demographic Profile of Respondents

A total of 350 respondents completed the paper-based questionnaire, yielding 310 valid
responses, while 40 were invalid due to incomplete information. The 310 valid responses resulted in
an 86% response rate of which 61% were male and 39% female. The largest age group was 21 to 25
years, accounting for 43.9% of the respondents. The second-largest age group was 17-18 years,
accounting for 31.6% of respondents. The third-largest age group was those aged 19 to 20 years, who
constituted 24.5% of the respondents. All respondents were undergraduate students studying either
computer science or management information systems. Computer science accounted for 70% (217)
of the respondents, while management information systems accounted for 30% (93). In total, 102
respondents (32.9%) were in their first year. The third- and fourth-year students made up 39.4% and
27.7% of the respondents, respectively. Respondents were asked to describe their level of experience
with various technologies. Most respondents were competent or expert users of various
technologies. However, almost a quarter of the respondents indicated that they were novice users
of shared economy and global positioning systems (GPS). Table 1 displays the respondents’ level of
technology experience.

Table 1. Level of Experience with Technologies

Technology Novice (%) Competent (%) Expert (%)
Mobile cell phone 2.6 23.2 74.2
Tablet computer (e.g. iPad) 3.5 34.5 62.0
Google Maps 12.9 455 41.6
Shared economy (e.g. Uber, Taxify) 24.8 46.5 28.7
GPS 21.9 50.3 27.8
SMS 3.9 39.0 57.1
Electronic mail (Email) 3.2 40.6 56.2
Phone calls 3.9 25.8 70.3

4.2. Validity and Reliability Analysis

Confirmatory factor analysis was performed to evaluate the unidimensionality of the
measurement model. This study employed a reflective measurement model, meaning that each
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indicator was expected to have a loading of at least 0.707 on its corresponding construct (Oni et al.,
2022; Roldan & Sanchez-Franco, 2012). This analysis is intended to confirm that only measurement
items strongly associated with their corresponding latent variables, rather than with any other latent
variables in the model, are retained for further analysis. As a result, one item from behavioral
intention (BI1) and one item from actual use (AU3) were excluded from further analysis. The second
measurement item of actual use also had a factor loading of 0.692. While it was slightly below the
required threshold, it was retained to avoid the limitation of using only one item to measure a
construct. However, further reliability and validity measures on the construct provided acceptable
values, except for the average variance extracted (AVE)-based reliability. As shown in Table 2, all other
indicators met this threshold, indicating strong indicator validity.

To assess the internal consistency and reliability of the reflective constructs, two key measures
were used: composite reliability and Cronbach’s alpha. Internal consistency reliability reflects how
consistently the items measure the underlying construct. In addition, AVE-based reliability (rho_A)
and composite reliability (rho_C), also known as omega coefficients, were calculated as
recommended measures of reliability. According to Hair et al. (2019), values above 0.70 are
considered acceptable for these reliability metrics in SmartPLS 4. Table 2 presents the reliability
results, showing that all constructs demonstrate satisfactory composite reliability and Cronbach's
alpha, indicating strong internal consistency.

Convergent validity was assessed, which refers to the extent to which items of a construct
correlate positively with one another (Hair et al., 2019). This was measured using AVE, which was
calculated as the average squared factor loading across each construct’s indicators. AVE values in this
study ranged from 0.632 to 0.913, all exceeding the recommended minimum of 0.50 (Hair et al.,
2019), suggesting adequate convergent validity for all constructs. The results are shown in Table 2.

Table 2. Validity and Reliability of the Measurement Model

Factors Indicators  Loading  Cronbach Alpha Rho_ A Rho_C AVE
Intrinsic motivation: IMC1 0.893
Competency
IMC2 0.855 0.848 0.852 0.908 0.767
IMC3 0.879
Intrinsic motivation: IMR1 0.753
Relatedness
IMR2 0.854
IMR3 0.857 0.853 0.862 0.895 0.632
IMR4 0.735
IMR5 0.766
Intrinsic motivation: IMCI1 0.727
Control
IMCI2 0.885
0.911 0.920 0.954 0.740
IMCI3 0.895
IMCl4 0.904
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Factors Indicators  Loading  Cronbach Alpha Rho A Rho C AVE
IMCI5 0.877
Perceived ease of use PEU1 0.790
PEU2 0.927
0.910 0.920 0.937 0.709
PEU3 0.909
PEU4 0.921
Perceived usefulness PU1 0.794
PU2 0.840
0.858 0.960 0.904 0.701
PU3 0.856
PU4 0.858
Behavioral intention BI2 0.953
0.905 0.907 0.955 0.913
BI3 0.958
Actual usage AU1 0.969
0.919 -5.788 0.826 0.709
AU2 0.692

To assess discriminant validity, we applied the Fornell-Larcker criterion. This method evaluates
whether each construct accounts for more variance among its indicators than among indicators of
other constructs in the model. Discriminant validity is confirmed when the square root of the AVE for
each construct exceeds its highest correlation with any other construct (Hair et al., 2019). Table 3
presents the results, indicating that each construct met the criterion and confirming discriminant

validity.

Table 3. Discriminant Validity

Actual Use Ease of Use Intention Relatedness Usefulness Competency Control

Actual use 0.842
Ease of use 0.039
Intention 0.056
Relatedness 0.149
Usefulness 0.037
Competency 0.034

Control 0.088

0.888
0.646
0.467
0.660
0.684

0.582

0.956
0.477
0.560
0.568

0.746

0.795
0.562
0.516

0.513

0.837
0.694 0.876
0.491 0.508 0.860
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4.3. The Inner Model

The initial assessment of the structural (inner) model aimed to evaluate the hypothesized
relationships using path coefficients. These coefficients indicate the strength of the relationships
among the exogenous latent variables. To assess their significance, we applied the partial least
squares algorithm and performed bootstrapping with 5000 resamples. Table 4 displays the path
coefficients for each proposed relationship, along with the corresponding T-statistics and p-values.
Based on these results, six out of the nine hypotheses in the research model were supported, as
demonstrated in Figure 3 and Table 4.

Table 4. Structural Model Results

Hypothesis Path coefficients (6) T-statistics p-value Decision
Hla: Competency -> Usefulness 0.517 8.720 0.000 Supported
H1lb: Relatedness -> Usefulness 0.241 4.633 0.000 Supported
Hlc: Control -> Usefulness 0.104 1.862 0.063 Not supported
H2a: Competency-> Ease of Use 0.505 8.528 0.000 Supported
H2b: Relatedness -> Ease of Use 0.053 1.024  0.306 Not supported
H2c: Control -> Ease of Use 0.298 4.198 0.000 Supported
H3: Usefulness -> Intention 0.237 3.733  0.000 Supported
H4: Ease of Use -> Intention 0.490 7.064 0.000 Supported
H5: Intention -> Actual Use 0.056 0.687 0.492 Not supported
¥ .
A Perceived o
//’9;" *;:’/ Usefulness 3‘9)**
Competency 0&" *
/\ 09 Intention to
Relatedness S Use
o 05'*
%** '
Control
%\i: erceived 0.5,90*** / 0056
Ease of Use v
Actual Usage

Figure 3. Extended TAM with Coefficients of Paths
5. Discussion
5.1. Intrinsic Motivation and Perceived Usefulness

The findings of this study show a profound link between intrinsic motivation—covering
dimensions such as competency, relatedness, and control —and the perceived usefulness of mobile
gaming platforms among African students. In particular, the great association that exists between
competency and perceived usefulness goes in line with the tenets of Self-Determination Theory (SDT)
as articulated by Ryan and Deci (2000), which posits that individuals who experience a heightened
sense of competence in their engagements with technology are predisposed to attribute greater
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utility to it. This alignment with the theory is further supported by Hamari et al. (2019), who, in their
study examining digital platforms, explain how the instrumental values of a platform are amplified by
users' mastery of its functionalities. In line with mobile gaming, the result of the current study
suggests that when students in African societies perceive themselves as adept at controlling game
mechanics, they are more inclined to see these platforms as not just tools for entertainment but as
vehicles for cognitive enhancement and skill development. This perspective is particularly important
in environments with resource-constrain like Africa, where digital technologies often serve dual
purposes of leisure and informal learning, as pointed out by Owiti (2016) in his analysis of communal
digital behaviors.

Moreover, the influence of relatedness on perceived usefulness reveals a social dimension that
broadens the discussion of technology adoption. The outcomes of this study corroborate those of
Wang et al. (2021), who emphasized the pivotal role of social connectivity in fostering positive
evaluations of technological artifacts. In the African environment, characterized by strong communal
ties, the manifestation of relatedness becomes visible through features such as multiplayer modes
or social sharing functionalities in mobile games, which enhance users' sense of belonging and,
consequently, how they appraise the usefulness of the platform. This finding aligns with several
literature on gamification in African universities, such as the work by Oluwajana et al. (2022), which
integrated SDT with the Technology Acceptance Model (TAM) to show how social elements in e-
learning platforms bolster perceived benefits. Similarly, Jordaan (2023) in the South African Journal
of Information Management examined the role of mobile gaming in information disclosure, noting
that perceived utility is amplified by social motivations, facilitated by community-driven value
creation.

However, the absence of a significant relationship between control (autonomy) and perceived
usefulness in this study makes it different from established narratives, such as those presented by
Raman et al. (2022), who contended that autonomy in technology use cultivates a stronger sense of
usefulness by empowering users to control their experiences. This difference may be traceable to the
inherent structure of mobile games, which often impose rigid rules and progression paths, thereby
curtailing perceived autonomy, especially in African markets where budget-friendly games prioritize
simplicity over customization. Furthermore, comparative studies specific to Africa, such as those of
Asongu and Odhiambo (2019), show that this can worsen due to infrastructural constraints that might
restrict autonomous interactions because of limited device capabilities.

Prior studies, are mostly centered on the Western societies and have overlooked how cultural
communalism and economic barriers modulate these relationships. Therefore, this research fills this
gaps by showing that while competency and relatedness are strong enhancers of perceived
usefulness in Africa, the diminished role of control shows the need for game designs that are
culturally attuned.

5.2. Intrinsic Motivation and Perceived Ease of Use

As regards the relationship that exists between intrinsic motivation and perceived ease of use,
the findings of this study show how competency significantly bolsters the perception of users about
mobile games being intuitive and accessible. This corroborates Davis' (1989) foundational TAM
proposition that perceived complexity is reduced by skill proficiency, as supported by Rafdinal et al.
(2020), who observed that experienced gamers encounter lower barriers when using the platforms.
In the African setting, where digital literacy levels vary, competency acts as a bridge, enabling
students to overcome initial hurdles and perceive games as user-friendly. This is consistent with
Venkatesh and Bala (2008), who argued that the learning curve is diminished by mastery, and it
extends to mobile gaming through parallels in mobile learning studies, such as those by Al-Emran et
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al. (2019) on STEM education in rural Africa, where adoption is facilitated by ease of use driven by
competency.

The positive influence of control on perceived ease of use further aligns with theoretical
expectations, thereby suggesting that users who feel empowered to manipulate game elements view
the interface as more straightforward. This finding resonates with Hamari and Koivisto (2015),
although in a manner that is contrasting as regards relatedness, and is supported by recent
integrations of SDT and TAM in gamification, as in Rodrigues et al. (2016), where perception of
usability is enhanced by autonomy. Conversely, the non-significant role of relatedness challenges
social motivation theories, diverging from Hamari and Koivisto (2015), who posited that interactions
are eased by connectivity. Nijihia (2024) attributes this to the emphasis on individual mastery in
mobile gaming, especially in Africa, where intermittent connectivity prioritizes solo play. This is
buttressed in cross-cultural analyses by Bakkar et al. (2023), which shows how infrastructural barriers
in Africa diminish the impact of social features on ease of use.

The scholarly contribution of this study is made manifest in its detailed explication of intrinsic
the differential effects of motivation on perceived ease of use within African mobile gaming, which is
an aspect that is rarely covered in prior literature. While studies such as Shroff et al. (2017) have
proposed frameworks for intrinsic factors in mobile learning, few have dissected these in gaming
contexts, especially in Africa. By showing that competency and control are dominant drivers while
relatedness lags, it bridges gaps in SDT applications, as noted in continuance intention research by
Hsu and Lin (2023). This balanced understanding advances theoretical models through the
incorporation of contextual moderators such as cultural individualism-collectivism, thereby providing
a blueprint for future cross-cultural validations and informing design strategies to enhance
accessibility in low-resource settings.

5.3. Perceived Usefulness and Behavioral Intention

The findings of this study confirm that perceived usefulness plays a pivotal role in shaping the
behavioral intention of African students in the adoption of mobile gaming, which resonates with the
core propositions of the Technology Acceptance Model (TAM) (Davis, 1989). The perception that
mobile games provide tangible benefits, such as cognitive development, entertainment, or even
informal skill acquisition, is a significant driver of students' inclination to engage with these platforms.
This resultis in close alignment with Wu and Santana (2022), who found that the intention of students
to use mobile games increase when they perceive these platforms as enhancing cognitive abilities or
providing recreational value. However, this finding partially diverges from Lowry et al. (2013), who
argued that in hedonic technologies like mobile games, enjoyment often supersedes functional utility
as a driver of adoption. The present study suggests that in African societies, where there are resource
constraints and digital technologies often serve diverse roles, the substantial influence of perceived
usefulness is maintained even in hedonic contexts. For instance, mobile games that incorporate
educational elements or problem-solving challenges may resonate strongly with students who view
them as tools for intellectual growth, as supported by studies on gamification in African education
(Oluwajana et al., 2022).

Sanchez-Franco et al. (2021) integrated TAM with loyalty intention frameworks to show that
perceived value fosters sustained engagement with digital platforms, however, their study focused
on utilitarian systems. The current findings extend this by illustrating that perceived usefulness drives
adoption in hedonic systems like mobile gaming, particularly in African settings where great priority
is placed on pragmatic benefits. Conversely, Hadi and Wirawan (2025) emphasized enjoyment over
utility in Southeast Asian gaming markets, suggesting that there are variations in motivational drivers
across regions.
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This study makes a significant contribution to the literature by serving as a bridge between the
hedonic and utilitarian perspective in the application of TAM. While prior research often
dichotomizes these motivations, this study shows that perceived usefulness is an essential
determinant of behavioral intention in African mobile gaming thereby filling a gap in TAM extensions
specific to regions. It shows the amplification of the role of functional benefits by cultural and
economic contexts, thereby providing a theoretical refinement of TAM that accounts for
environments that are constrained in terms of resources. Practically, this guides developers to
integrate utilitarian features, such as skill-building or educational content, into mobile games in a bid
to enhance adoption among African students, thereby contributing to efforts aimed at promoting
digital inclusion.

5.4. Perceived Ease of Use and Behavioral Intention

The pronounced influence of perceived ease of use on behavioral intention shows that it is
central in driving the adoption of mobile gaming among African students, which aligns with TAM's
assertion that adoption likelihood is enhanced by intuitive interfaces (Venkatesh et al., 2003). The
findings of this study show that user-friendly designs with minimal learning curves are paramount,
especially for students challenged by resource constraints such as outdated devices or limited digital
literacy. This corroborates Rafdinal et al. (2020), who found that adoption in mobile gaming platforms
is encouraged by seamless navigation, and Raman et al. (2022), who emphasized that intuitive
interfaces outweigh long-term benefits in hedonic contexts. In African settings with limited access to
advanced devices, ease of use is an essential enabler, as shown in studies on the adoption of mobile
learning among disadvantaged university students (Mafenya et al., 2022).

Compared with this study, the stronger impact of ease of use over usefulness contrasts with
utilitarian technology adoption models, in which functionality often dominates (Venkatesh & Dauvis,
2000). This divergence aligns with hedonic technology research, such as Ha et al. (2013), which shows
perceived enjoyment and ease as primary drivers in gaming contexts. However, African society
introduces a unique point of view; for instance, Mafenya (2020) noted that teachers in Pretoria
prioritized ease of use in mobile learning due to infrastructural barriers, a parallel applicable to
gaming. This contrasts with findings from high-income markets, where users may tolerate complexity
for advanced features (Venkatesh et al., 2012). The emphasis of the current study on ease shows the
need for African students for accessible platforms that accommodate low digital literacy and the
scarcity of resources.

This study contributes significantly to the literature by foregrounding perceived ease of use as a
dominant driver in African mobile gaming adoption, which therefore addresses a gap in TAM
applications specific to contexts (Dwivedi et al., 2024). It extends prior research by showing how
intuitive design is amplified by infrastructural and literacy constraints, thereby providing a theoretical
refinement of TAM for low-resource settings. Practically, it informs game developers to prioritize
simplicity and compatibility with low-end devices, enhancing accessibility for African users. This fills
a research gap in understanding how ease of use drives adoption in developing regions, thereby,
providing a foundation for future studies to examine cross-contextual variations in user experience
design.

5.5. Behavioral Intention and Actual Usage

Contrary to expectations, the study did not find significant support for the relationship between
behavioral intention and actual usage. These findings resonate with Asongu and Odhiambo (2019),
who noted how infrastructural challenges in Africa disrupt the translation of intention into usage
across digital technologies. For instance, students may intend to play mobile games but face
prohibitive data costs or unreliable networks, which hinder actual engagement, a phenomenon also
noted in mobile banking studies (Adeola et al., 2025). This contrasts with previous research, such as
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that by Venkatesh and Bala (2008), which found that actual usage is strongly predicted by intention.
This divergence shows that there is a need for context-specific models that account for external
constraints, a gap not adequately addressed in global TAM applications (Rahi et al., 2019). This may
also be explained by external barriers, such as data costs, limited device storage, or network
instability, which hinder students from acting on their intentions (Alzouma, 2005). Okonkwo et al.
(2020) observed that infrastructural challenges in Africa often mediate the link between intention
and usage, making adoption dependent on external conditions rather than solely on individual
intentions.

This study contributes to the literature by showing the mediating role of infrastructural and
economic barriers in African mobile gaming adoption, addressing a critical gap in understanding how
the link between intention and usage is disrupted by contextual factors. It extends TAM by
incorporating external moderators, thereby providing a theoretical framework for studying adoption
in environments constrained by resources. In practice, it shows the need for low-bandwidth games
and offline functionality to bridge this gap, informing developers and policymakers on strategies to
enhance digital access.

5.6. The Role of Economic and Infrastructural Constraints

The findings also show the significant role played by economic and infrastructural constraints
regarding the adoption of mobile gaming. Many respondents indicated that they faced challenges
related to mobile data costs and device limitations, which aligns with previous studies, such as those
by Asongu and Odhiambo (2019), that indicated affordability as a major barrier to the adoption of
digital technologies in Africa. Although economic constraints were not directly tested as variables in
this study, the lack of a strong relationship between behavioral intention and actual usage indicated
that the adoption process is mediated by financial and infrastructural barriers. This finding is
corroborated by Nijihia (2024), who observed that African students often engage in offline gaming
due to the high cost of data.

These barriers do not just limit access but also mediate the relationship between behavioral
intention and actual usage, as seen in mobile health applications where cost and connectivity disrupt
adoption (Adeola et al., 2025). In contrast, studies in high-income environments, such as those on
gaming continuance (Hsu & Lin, 2023), rarely show such constraints, emphasizing user motivation
over systemic barriers.

This study greatly contributes to the literature by integrating economic and infrastructural
constraints into discussions of mobile gaming adoption, thereby addressing a gap in research on
gaming within African settings. It extends TAM and UTAUT frameworks by foregrounding systemic
barriers as mediators, thereby providing a theoretical viewpoint for the analysis of adoption in low-
resource settings. Practically, it calls for game designs that minimize data usage and support low-end
devices, thereby contributing to strategies for digital inclusion. This fills a research gap in
understanding how gaming adoption is shaped by external constraints, thereby, providing a
foundation for future studies on technology access in developing regions.

5.7. Cultural Perceptions and Gaming Adoption

The study further showed the influence of cultural attitudes toward gaming. While some
students viewed mobile gaming as a productive cognitive exercise, others saw it as a distraction from
academic pursuits. This perception aligns with the findings of the study by SCCG (2024), which
revealed that the adoption of gamification in certain African societies is limited by cultural
stigmatization. Similarly, gender dynamics also played a role, with male students showing higher
adoption rates than female students. This corroborated Owiti’s (2016) study, which suggested that
gaming is often perceived as an activity dominated by males.
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These findings contrast with Western gaming cultures, where gaming enjoys strong social
acceptance (Lowry et al., 2013), underscoring the role of cultural norms in shaping perceptions of
technology.

Comparative studies show more complexities. While Bitanihirwe and Ssewanyana (2022)
examined the cultural evolution of gambling in Africa, juxtaposing it with gaming suggest that societal
attitudes toward non-utilitarian technologies are improving but remain constrained by traditional
views. Conversely, industry reports (Africa Games Industry, 2025) indicate growing acceptance
among younger demographics, thereby suggesting a generational shift. The findings of this study, as
regards gender disparities, also align with general digital access research, such as GSMA (2023), which
noted gender gaps in mobile technology use across Africa.

This study contributes to the literature by elucidating the socio-cultural dimensions of mobile
gaming adoption in Africa, thereby addressing a specific gap in gaming research. It extends TAM
through the incorporation of cultural moderators, thereby providing a framework for the analysis of
technological adoption is shaped by societal norms. Practically, it informs developers to design games
that are culturally sensitive, that challenge stigmatization and address gender disparities, and
enhance inclusivity. This fills a research gap in understanding socio-cultural influences on gaming,
thereby, paving the way for cross-cultural studies on technology acceptance.

6. Conclusion

This study investigated the adoption of mobile games among African students through an
extended Technology Acceptance Model that incorporated intrinsic motivation, perceived
usefulness, and perceived ease of use. The results showed that intrinsic motivation, especially the
sense of control and competence, played a crucial role in shaping students' perceptions of mobile
games as both useful and easy to use, thereby fostering stronger intentions to engage with them.
Furthermore, perceived usefulness and ease of use were found to be significant predictors of the
intentions of students to adopt mobile games. Nonetheless, despite these positive perceptions,
actual use was constrained by contextual barriers, including high internet data costs, limited access
to suitable devices, and infrastructural limitations. This shows the need for strategies that address
both the psychological drivers of adoption and the external barriers to access. For sustainable
adoption, game developers should focus on creating gaming experiences that are engaging, yet
affordable, while policymakers should give priority to the improvement of digital infrastructure.
Educators can also utilize mobile games as effective tools for the enhancement of learning
engagement. Therefore, the findings contribute to a deeper understanding of mobile gaming
adoption in Africa by highlighting the relationships among motivational, perceptual, and contextual
factors.

7. Limitation

One notable limitation of this study is that the intended sample size of 400 participants was not
achieved. Although the final sample was sufficient for the planned statistical analyses, the shortfall
may have reduced the statistical power of the study and limited the generalizability of the findings
because a larger sample might have captured greater variability in demographic characteristics,
gaming habits, and perceptions, thereby providing a more comprehensive understanding of mobile
gaming adoption among African students. Therefore, future studies could address this limitation by
employing wider recruitment strategies or extending the data collection period to achieve the desired
sample size.
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