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ABSTRACT. Over the past two decades, the use of Internet and Information and Communication Technologies (ICT) in
the classroom as part of the learning environment has grown considerably. The value of the ICT in education (ICTE) is
now widely recognized and accepted. The promptness of development in the digital has put forth pressure on
organizations, particularly higher education institutions, to integrate ICT in teaching activities as well as in the entire
university environment. These pressures have involved all the actors in higher education, who are increasingly improving
the quality of their services. Within the same vein, teachers and learners are currently taking courses in a hybrid mode, to
be acquainted with the new learning strategies. Previous research has focused heavily on studying the educational
performance of students with regard to the use of ICT independently of the contribution of cognition and appropriation of
ICT in student performance. Accordingly, this research explores the impact of the dimensions of cognitive absorption
(CA), inspired by the flow theory (Csikszentmihalyi, 1990), on the appropriation of ICT. We conducted a quantitative study
among students of Moroccan public universities in the Casablanca-Settat region, and used the structural equation method
(SEM), through the SMART PLS 4.0 software. The study used data collected from a sample of 184 students. In our study,
the structural equation modeling revealed that CA has a significant and positive impact on ICT appropriation among public
higher education students. The findings indicate that an exploration of CA in the Moroccan higher education environment
is important to understand students' learning needs for better educational performance.

KEYWORDS. Cognitive absorption, Flow theory, Appropriation of ICT in Education, Educational performance, University
students, Morocco.

Introduction

For the past two decades, the world has evolved towards digitalization whereby information and
communication technologies (ICT) have become a real substantial investment (Doorgapersad, 2022).
This rapid development of technologies has spread to a number of areas, particularly the academic
environment with the integration of ICT into almost all teaching activities. Indeed, Morocco has
introduced a set of national programs and guidelines based on a national policy to ensure innovative
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learning practices that are flexible enough to live up to today's demands. According to (Hargreaves,
1997; Meighan, 1997), the impact of implementing ICT in education can only be observed if the
university as an organization considers this change all the way through its entire system. Today,
universities must act as learning organizations (Agarwal & Karahanna, 2000).

As the use of ICTs requires the involvement of all academic actors, the university now should grow
instantaneously with the growth of its learners. As a result, both collective and individual performances
will be noticed. The main change lies in innovation, which is becoming central to the learning process.
Teachers, and specifically students who are the target population of our study, are exploring new
possibilities offered by these technologies and building skills around ICT-enabled learning. A key
element of this transformation is how students appropriate ICT, which is directly influenced by their cognitive
absorption (CA). Appropriation is a voluntary personal investment that draws on the user's potential
(Toure K, 2015). This definition highlights the importance of exploring the notion of CA, as
understanding this concept can provide insights into the user’s engagement with technology.
According to (Agarwal & al. 2000), CA is linked to the user’s motivation to use technology.

Nevertheless, the pedagogical landscape has undergone a radical transformation, evolving towards
learning mediated by ICT (Leu & al., 2004). This paradigmatic shift has introduced several challenges,
primarily due to the students’ lack of psychological readiness for this transition, which has
subsequently had adverse effects on their academic performance (Amarilla & Vargas, 2009; Batanero
& al., 2021). Students' attitudes change over time, as they integrate new academic programs. It is
therefore important to study the degree of students' CA of the ICT use and its impact on appropriation.
The importance of students' beliefs has revealed their impact on educational effectiveness while using
technologies. Few studies such as (Davis, 1993; Venkatesh & Davis, 1996) have focused on how these
beliefs are constructed. Therefore, it is crucial to understand the underlying processes to enhance the
productivity of learning (Balakrishnan & al., 2021). Although extensive research has been conducted
on the impact of ICT on academic performance, a substantial theoretical gap persists about the specific
role of CA within this context. It is therefore important to study the degree of students' CA of the ICT
use and its impact on appropriation. Previous research has focused more on the study of students'
educational performance with regard to the ICT use independently of the contribution of cognition and
appropriation of ICT in the student’s performance (Adeel & al., 2023). Indeed, recent studies (Santos
& al., 2018; Balakrishnan & al., 2021; Kabore, 2021) reveal a lack of theoretical and empirical
evidence in relation to these two variables.

The central question of this study is to determine how the dimensions of CA influence ICT
appropriation in the Moroccan academic context. Specifically, we examine whether temporal
dissociation, focused immersion, pleasure, a sense of control, and curiosity—key elements of CA
(Agarwal & Karahanna, 2000)—significantly affect students' adoption and appropriation of ICT.

In response to this gap, the fundamental theories of social and individual psychology, particularly
CA theory, also known as flow theory (Csikszentmihalyi, 1990), were mobilized. This research is
driven by the need to explore how CA dimensions, such as focused immersion, control, and curiosity,
influence students’ ICT appropriation. It adopts an empirical approach through a quantitative study
conducted among students at public universities in the Casablanca-Settat region of Morocco. We use
structural equation modeling (SEM) through SMART PLS 4.0 to analyze the relationships between CA
dimensions and ICT appropriation, providing new insights into the existing literature on how cognitive
engagement contributes to successful ICT appropriation (Pelletier, 2008).

At the disciplinary level, this article enhances the understanding of the cognitive processes
underlying ICT appropriation by providing specific empirical evidence from university students in the
Casablanca-Settat region of Morocco and highlighting relationships often overlooked in previous
research (Tseng & al., 2011; Andersén & Kask, 2012; Yildiz & al., 2019; Shirish & al., 2023). By
leveraging CA and flow theories to understand educational ICT appropriation (TICE), this study offers
a perspective that could influence future work on the interaction between cognition and technology
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appropriation. For practitioners, the findings of this research provide practical insights for designing
and implementing more effective training programs, considering CA dimensions. By better
understanding how these factors influence ICT appropriation, educators and policymakers can develop
strategies to maximize student engagement and improve learning outcomes. To achieve this, the article
is structured as follows:

First, a literature review will explore the theoretical foundations of CA, a central concept of flow
theory, by examining its links to individual psychology and human-technology interaction. It will also
address ICT appropriation, demonstrating how CA influences the effective use of technological tools in
education. Then, the role of CA in learning will be examined, focusing on its impact on motivation and
creativity. Additionally, knowledge absorption capacity will be studied to demonstrate its importance
in performance. Finally, the integration of ICT into the educational system will be discussed,
emphasizing its interaction with CA and its influence on performance.

Subsequently, the materials and methods section will outline the research design and data collection
procedures. The results will be presented next with a focus on the assessment of the measurement
scales’ quality using structural equation modeling (SEM) and confirmatory factor analysis. This
includes evaluating the convergent and divergent validity of the studied population. The analysis of the
overall model will be conducted in two stages: the evaluation of the measurement model, followed by
the evaluation of the structural model. Detailed descriptions of the tests performed and the indicators
constructed and analyzed at each stage will be provided.

The main findings reveal that three out of five dimensions of CA, temporal dissociation, sense of
control, and curiosity significantly and positively impact ICT appropriation: In contrast, focused
immersion and heightened enjoyment do not affect ICT appropriation. We assert that the results of this
study are authentic and will inform future research directions on the relationship between CA and ICT
appropriation, thereby providing valuable insights for educators, policymakers, and researchers.

Literature Review
Cognitive absorption as a component of the Work Flow Theory

Cognitive absorption (CA) is a multi-faceted concept derived from three closely interconnected
research areas within individual psychology: the personality trait of absorption, the flow state, and the
notion of cognitive engagement (Agarwal & Karahanna, 2000). Firstly, (Tellegen & Atkinson, 1974)
defined absorption as an intrinsic personality trait characterized by total attention. This trait is
measured by Tellegen’s Absorption Scale (TAS), which assesses nine dimensions, including
responsiveness to stimuli and the ability to experience altered states of consciousness. The TAS is
widely recognized for its effectiveness in capturing this diposition (Agarwal & Karahanna, 2000, p.
667). Secondly, (Csikszentmihalyi, 1990) introduced the concept of flow as a state of intense
involvement characterized by deep concentration, a sense of control, loss of self-awareness, and time
distortion. (Trevino & Webster, 1992) adapted the notion of flow to human-technology interactions,
identifying four key dimensions: control, attention focus, curiosity, and intrinsic interest (Agarwal &
Karahanna, 2000, p. 668). Thirdly, (Webster & Ho, 1997) explored cognitive engagement, a concept
similar to flow but without the control component. They proposed that cognitive engagement
encompasses intrinsic interest, curiosity, and attention focus. Moreover, (Webster & Hackley, 1997)
found that cognitive engagement in distance learning is influenced by the perceived richness of the
medium, the interactivity of teaching , and classmates’ attitudes.

Despite extensive investigation of CA from these perspectives, a significant gap persists in
understanding the interaction of its dimensions within contemporary educational technologies (Santos
& al., 2018 ; Balakrishnan & al., 2021 ; Kabore, 2021). Specifically, limited research examines how the
multifaceted nature of CA influences students’ sustained engagement and academic outcomes in digital
learning environments (Adeel & al., 2023). Further investigation is needed to integrate these theoretical
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frameworks with the evolving dynamics of ICT in education, particularly in understanding how CA
dimensions mediate the relationship between technology use and academic success (Balakrishnan & al.,
2021).

Cognitive absorption acts as a catalyst for engagement and individual learning

CA is a state of deep engagement and involvement that individuals experience when performing an
activity (Heutte, 2012). This state is based on the individual's intrinsic motivation (Agarwal &
Karahanna, 2000; Tharenou, 2001) and is characterized by optimal attention that fully absorbs and
mobilizes cognitive resources, to the point where the individual prioritizes understanding the activity
above all else. This level of absorption enables individuals to learn more deeply while performing a
given activity (Vanhée, 2008) or during training sessions (Molinari & al., 2016), while also stimulating
the generation of creative and innovative ideas at work (Cohen & Levinthal, 1989). CA fosters intrinsic
motivation during learning (Heutte, 2017) and enhances the ability to process complex information
(Grolnick & Ryan, 1987).

CA is based on deep engagement, where individuals immerse themselves so intensely in an activity
that they perceive it as personally relevant and particularly interesting (Pelletier, 2008). Studies
(Pelletier, 2016; Lardy, 2017; Reeve & al., 2017; Zoh & al., 2023) have shown that this engagement
results from arousal regulated by the psychological states related to the individual's cognitive and
affective motivation, which promotes more assertive attitudes and behaviors (Haymore & al., 1994).
CA theory describes how individuals can become so focused on an activity that everything else loses
importance, reaching a state of almost automatic consciousness, with no apparent effort but remarkable
intensity (Agarwal & Karahanna, 2000).

However, while training can facilitate learning, it is the participants' deep engagement that allows
them to get the most out of it (Brault, 2010). CA plays a crucial role in enhancing the learning
experience: it motivates learners, encourages them to take risks, intensifies their engagement in the
activity, and improves their concentration, thereby optimizing learning (Chandra & al., 2012). As a
result, increased focus, better self-control, and amplified pleasure in accomplishing the activity while
being curious (Shernoff, 2013) significantly contribute to learning (Leong, 2011).

The Importance of Knowledge Absorptive Capacity in Individual Learning

Knowledge absorptive capacity refers to the ability of individuals to acquire and integrate new
information for future use (Cohen & Levinthal, 1990). Researchers specializing in cognitive learning
within education show that this capacity plays a crucial role in the psychological context of learning
and performance (Biichel, 1995; Vonder & Haelewyck, 2009; Dias, 2003; Camison & Forés, 2010).
While CA enables deep engagement in learning activities, its effectiveness on individual learning also
depends on the individual's capacity to absorb knowledge (Vazquez & al., 2017). This capacity
explains why CA alone does not always guarantee optimal learning. Learners' performance varies
based on motivation, capacity, and the opportunities provided during training, such as the opportunity
to use technologies in the learning process (Brown, 2011).

Recent research in this field (Adamides & Karacapilidis, 2020; Blichfeldt & Faullant, 2021; Kastelli
& al., 2024) increasingly focuses on the absorptive capacity of knowledge, such as ICT, through the
importance given to the knowledge economy (Fagerberg, 2006). Previous studies (Brian & al., 2003;
Brachos & al., 2007; Lin & Huang, 2020) have emphasized the importance of knowledge and its
dessimination for both individual and collective effectiveness, relying on concepts such as the
integration of cognitive resources to improve performance (Franconeri & al., 2013).

Individual absorptive capacity is thus defined as a person's ability to recognize the value of new
information, understand it, and apply it in a professional context (Roberts & al., 2012). Integrating this
new knowledge with previously acquired knowledge facilitates the accomplishment of complex tasks
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(Slavin, 1996) and can enhance performance (Gorelick & Monsou, 2005). Thus, the more capable an
individual is of absorbing knowledge, the more they will benefit from it.

Consequently, knowledge absorptive capacity is often regarded as a key factor in effectively
assimilating and applying knowledge, which in turn fosters more positive behaviors (Bretonées & Said,
2009). Studies have anticipated that combining this capacity with CA will elevate the level of
individual learning (Nooteboom, 2000; Jumaan & Al-Ghazali, 2020; Al-shaikhli & al., 2022).
Additionally, further research supports this hypothesis, showing that this capacity enriches the breadth
and diversity of individuals' knowledge (Cohen & Levinthal, 1990; Nooteboom, 2000; Balakrishnan,
2021), facilitating better learning during knowledge exchanges, while increasing the likelihood that this
knowledge will be effectively absorbed, connected, and applied (Zhou & Li, 2012).

Cognitive Absorption as a Key Driver for Learning and ICT Appropriation

In the field of ICT, CA acts as an intrinsic motivator that highly depends on the user's situation and
plays a significant role in driving performance. When users experience CA in using a computer tool for
task execution, they are inclined to operate with greater effectiveness and efficiency, thereby
enhancing professional performance (Mathew, 2019, p. 56). The theoretical framework of CA provides
an experiential understanding of flow theory (Csikszentmihalyi, 1990). Csikszentmihalyi described
flow as the state experienced when an individual is fully engaged with a particular technology. This
theory has received significant attention in information systems and ICT studies, primarily for its
insights into user behavior (Bolen & al., 2021). As ariculated by (Bélen & al., 2021), the concept of
flow represents “a psychological state in which a person feels simultaneously cognitively effective,
motivated, and happy” (Moneta & Csikszentmihalyi, 1996, p. 277). Since Csikszentmihalyi's seminal
work (1975, 1990), the core concepts underlying flow theory have been applied across various
contexts, including education (Bélen & al., 2021, p. 6).

The pedagogical approach has undergone a radical transformation with the incorporation of ICT
(Leu & al., 2004). This paradigm shift has exacerbated several dysfunctions, particularly because
students are not mentally prepared for such a change, which resulted in adverse effects on their
outcomes and performance (Amarilla & Vargas, 2009; Fernandez-Batanero & al.,, 2021).
Understanding these underlying processes is crucial for enhancing the productivity of learning
experiences (Balakrishnan & al., 2021). To address this issue, this study integrates (Agarwal & al.’s
model, 2000, p. 683) grounded in flow theory (Csikszentmihalyi, 1990). Researchers and practitioners
have shown interest in understanding and managing user reactions to information technologies. In
response to this concern, several theoretical models have been proposed to better understand and
explain individual attitudes and behaviors towards new information technologies. Examples of relevant
frameworks include the Diffusion of Innovation Theory (Brancheau & Wetherbe, 1990; Rogers, 1995),
the Technology Acceptance Model (TAM, Davis & al., 1989), the Theory of Reasoned Action (TRA,
Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975), and the Theory of Planned Behavior (TPB, Ajzen,
1985, 1988, 1991). Despite their varying constructs and specific relationships, these models converge
on the idea that individuals' beliefs or perceptions regarding ICT use significantly influence user
behavior (Agarwal & al., 2000, p. 666).

At the same time, although CA is recognized as a crucial element of high engagement and
involvement during training (Webster & Ho, 1997), several studies (Tseng & al., 2011; Andersén &
Kask, 2012; Yildiz & al., 2019; Shirish & al., 2023) have highlighted that focusing solely on this
dimension is insufficient to understand the conditions under which it promotes individual learning.
Indeed, CA primarily relies on an individual's intrinsic motivation (Agarwal & Karahanna, 2000).
However, this motivation can sometimes reflect a total or partial lack of self-determination (Deci &
Ryan, 2000, 2002). In the first case, the learner does not perceive the real reasons behind their
behaviors and actions, attributing the results to factors beyond their control (intrinsic factors)
(Kindelberger & al., 2023). In the second case, their attitudes and behaviors are dictated by external
goals, such as avoiding penalties or passing exams to obtain a diploma, motivations that are not
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necessarily aligned with their personal values and desires (extrinsic factors) (Deci & Ryan, 2000;
Blanchard, 2004). The self-determination theory, developed by (Deci & Ryan, 2000), supports this
perspective and distinguishes different types of motivation in various learning contexts (Reeve, 2012),
particularly in academic settings (Litalien & al., 2017).

On the other hand, studies have affirmed that learners face holistic training, characterized by the
integration of multiple educational dimensions (Kolb & Kolb, 2009; Sharhan, 2016), encompassing
cognitive, socioeconomic, technical, and political aspects (Kasongo, 2013). This approach, like ICT, is
based on a complex and multidimensional reality. To fully grasp its scope, it is essential to consider the
constitutive and interdependent elements of these dimensions comprehensively. The pedagogical use of
ICT fits perfectly into this holistic logic, as it encompasses several essential dimensions: the cognitive
aspect (Millerand, 2002; Norman, 1993), the technical aspect (Rigollet, 2005), the sociological aspect
(Chambat, 1994; Mallein & Toussaint, 1994), and the political aspect (Vitalis & Vedel, 1994). Thus, to
achieve optimal individual learning, it is crucial to take into account several dimensions, as none of
them alone can guarantee this result (Huang & al., 2020). Research has shown that reduced levels of
CA, knowledge absorption capacity, or access to technological opportunities can indeed limit learning
(Blumberg & Pringle, 1982; Léger & al., 2014). Therefore, to maximize their learning potential, a
learner must not only be cognitively engaged (Agarwal & Karahanna, 2000) but also capable of
absorbing new knowledge (Cohen & Levinthal, 1990) and have access to adequate technological
resources (Blumberg & Pringle, 1982; Kaikai, 2014). These conclusions are based on the motivation-
ability-opportunity framework developed by (Blumberg & Pringle, 1982), which emphasizes that the
learner's motivation is essential, but it must be supported by their capacity to integrate knowledge, as
well as by the existence of learning opportunities (Cohen & Levinthal, 1990; Messaoudi & EI Abidi,
2021).

Since its integration into pedagogical practices, technology has become a crucial lever for improving
learning processes (Traoré, 2008; Brenji & al., 2016). The integration of ICT into the educational
system, as defined by (Proulx, 2005), requires regular use of these technologies by all educational
system actors. This integration not only involves the student's engagement in knowledge acquisition
(CA) but also the adoption and use of technological tools in the learning process. For this integration to
be fully successful, it is imperative that every actor in the educational system masters ICT and uses
them frequently, effectively, and efficiently in their pedagogical activities. (Lund, 2004) emphasizes
that the integration of ICT in education goes beyond mere access to technological tools; it also requires
significant commitment from all actors involved in the educational process. Students, in particular,
show a strong preference for technology-assisted learning devices, which they find more satisfying
than traditional methods (Lai, 2021). The success of ICT integration thus relies on the clear,
continuous, and sustained use of digital tools adapted to teaching and learning activities (Sayaf & al.,
2021). According to (Kitschner & Davis, 2003), the pedagogical integration of ICT involves using it to
develop skills or promote learning, whether by teachers or students. This approach goes beyond basic
instruction on the use of computer tools and software; it aims to have students use ICT to learn
disciplines such as sciences and languages. In short, integrating ICT means using it to teach a variety
of subjects, thus enriching the educational experience at all levels.

When individuals are deeply absorbed in an activity, their involvement becomes so intense that they
may lose track of time and neglect other elements of their environment (Agarwal & Karahanna, 2000).
To fully benefit from this engagement, it is crucial that individuals not only have the capacity to absorb
knowledge but also the technological opportunity to exchange, share, and collaborate with others,
thereby deepening their understanding of available information (Nieto & Quevedo, 2005;
Saemundsson & Candi, 2017). Technological opportunities play a central role in facilitating exposure
to new information, contributing to learning and knowledge transfer (Park, 2011). The use of digital
devices, by offering a variety of information, enriches individual learning (Gan & al., 2015; Saif &
Laszlo, 2020). Moreover, technology can enhance work engagement through interaction, feedback
(Burnett & Lisk, 2021), and the ability to freely control and choose the information sources deemed
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relevant by the user (Murray & al., 2021). However, for the technological experience to be beneficial,
it must be both meaningful and positive, as negative experiences can disorient the user and lead to
disengagement from the current activity or work (O'Brien & al., 2022). The user's experience is also
influenced by their level of competence and potential, as a high degree of mastery and self-confidence
encourages the adoption of ICT to accomplish tasks (Malureanu & al., 2021), hence the term "ICT
Appropriation” (Toure, 2015; Jung & al., 2021).

Despite the importance of these factors, the specific role of CA in ICT appropriation remains largely
unexplored (Kabore, 2021). We argue that individuals who possess both strong cognitive engagement,
a high capacity for knowledge absorption, and who benefit from favorable technological opportunities
are better positioned to take advantage of training programs and achieve high levels of individual
learning. This combination of factors also encourages the adoption and integration of ICT into daily
tasks. However, low CA can limit this learning, even in the presence of high knowledge absorption
capacity and technological opportunities (Sjodin & al., 2019).

Therefore, we anticipate that CA, by enabling increased concentration, better self-control, and a
sense of pleasure in accomplishing the activity, will play a key role in ICT appropriation (Agarwal &
Karahanna, 2000). Research has shown that even with a high capacity for knowledge absorption and
technological opportunities, low CA cannot be compensated for (Cohen & Levinthal, 1990; Oh &
Sundar, 2015; Balakrishnan & al., 2021). While it is crucial to examine individual learning by
considering these various factors (Kasongo, 2013), CA remains a central element. It is often associated
with two major theories: flow theory (Csikszentmihalyi, 1990) and the Technology Acceptance Model
(Davis & al., 1989), which predicts user behavior within a particular system (Liao & Pratt, 2009).
However, according to flow theory, our primary focus is on the user experience (Morosan, 2014) in the
presence of learning opportunities via ICT, which essentially translates into CA. Extensive research
(Lin, 2009; Santos & al., 2018; Balakrishnan & al., 2021) underscores the importance of CA and flow
in shaping attitudes and behaviors towards ICT. Thus, this study will address the concept of CA
through the lens of Csikszentmihalyi's flow theory (1990).

Cognitive absorption: a five-dimensional concept

To substantiate the importance of CA in enhancing our understanding of students’ reactions to
information and communication technology, it is crucial to contextualize this concept within a specific
theoretical framework. Figure 1 illustrates a network of plausible relationships for CA. While various
studies draw on different theoretical models, as discussed earlier, our primary focus is not on
projecting and explaining predictors of user behaviors within a system (Liu, & al., 2009). Instead, we
aim to examine whether users are cognitively absorbed in ICT use through the five dimensions of CA
proposed in Flow Theory (Csikszentmihalyi, 1990).

The first dimension is temporal dissociation, which reflects lack of ability to control the passage of
time during interaction with software or technology in general. The second dimension of CA is
attention focus, indicating that the individual concentrates solely on the current experience, excluding
other stimuli. The remaining dimensions include the pleasure felt during interaction, the sense of
control over events during interaction, and curiosity, which prompts individuals based on sensory and
cognitive basesto either continue or extend the current experience (Schmidt, 2010, p. 605; Mpinganjira,
2019, p. 6). Here, we present theoretical arguments supporting the key concepts defining CA. Our
objective is to test the impact of these CA dimensions on students' ICT adoption.
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Figure 1. Dimensions of Cognitive Absorption
Source : (AGARWAL R. & al., 2000, p. 683)

CA, grounded in Csikszentmihalyi's Flow Theory (1990), encompasses five dimensions : temporal
dissociation, focused immersion, heightened enjoyment, control, and curiosity. (see Figure 1). Firstlt,
Temporal Dissociation refers to the inability to perceive the passage of time during interaction,
allowing individuals to perceive they have ample time to complete a task (Zhang & al., 2006, p. 3).
Secondly, Focused Immersion represents total engagement, where significant distractions are
disregarded (Blasco & al., 2019, p. 256). Whereas, Heightened Enjoyment captures the pleasant
aspects of interaction, leading individuals to participate repeatedly when they find pleasure in an
activity (Celik & al., 2014, p. 584). Likewise, Sense of Control involves the perception of being in
charge of the interaction, which is a key factor in the captivating nature of computer technology
(Lepper & Malone 1987), cited in (Thomas, 2006, p. 1093). Lastly, Curiosity measures how an
experience stimulates an individual's sensory and cognitive curiosity, with increased curiosity
enhancing imagination and excitement during technological interactions (Webster & al. 1992, cited in
Agarwal & al., 2000, p. 668).

The ICTs appropriation

(Salisbury & al., 2002, p. 93) define appropriation as the extent to which end-users agree on how to
jointly use a specific technology. However, (Lund, 2004) concludes that appropriation processes are
not limited to the adaptation of ICTs to existing practices, but involve an appropriation of technologies
that also leverage the users' potential per (Toure, 2015, p. 5). In contrast, (Mbang, 2012, p. 34) sees
appropriation as a voluntary personal investment. It is at once a domination, an acquisition and an
assimilation of objects. However, when a natural or legal person appropriates technological tools, they
are part of a voluntary process in which they procure the ability to make full use of their rights and
have a strong sense of autonomy when integrating ICT into their workplace.

(Toure, 2015, p. 2) further elaborates that teachers who appropriate ICT integrate them into their
teaching process and their personal lives. (Meza & al., 2018, p. 2) perceive that the inclusion of ICT in
education requires appropriation by the user. It is understood as the meaningful use of computer and
communication technologies, in which a degree of control and choice is taken over technology and
content, being useful, fruitful, valuable and important for the user to consider. Moreover, technology
appropriation is a phase that begins when people decide to adopt technology and use it as a support for
their social, economic, political or cultural activities. Following this initial adoption, the next stage in
the use cycle is the appropriation of technology, where users experiment with it, examine its
possibilities and modify its features to suit their needs (Velasco, 2019, p. 56).

Following the findings of (Ko & al., 2021, p. 4), appropriation can be analyzed according to three
components: The degree to which technologies are used and designed (loyalty), the degree of

consensus on how to use or modify technologies and the instrumental use of technologies.
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Materials and methods
Hypotheses and research model

Building upon the theoretical framework, the proposed research model (Figure 2) and its
hypothetical draw from a comprehensive body of literature on human-technology interaction (Trevino
& Webster, 1992), CA as articulated in Flow Theory (Csikszentmihalyi, 1990), and user experience
studies. These sources collectively explore how users are cognitively absorbed by using ICTs to
accomplish tasks and achieve technology appropriation. Particularly, the model emphasizes
investigations into students' interactions with ICTs within academic environment, thereby situating the
study within a relevant and critical context for understanding educational technology use. The
proposed conceptual framework, illustrated in Figure 2, delineates the corresponding hypotheses for
the models, which are subsequently discussed and described.

According to (Pelletier, 2008), the concept of technology appropriation involves the presence of
three critical elements: personal efficacy with technologies, user skills, and CA. This study specifically
emphasizes CA identified by (Pelletier & al., 2008, p. 83) as a defining elements of technology
appropriation. CA is also considered a key component of the psychosocial dimensions of ICT
acceptance (Leong, 2011).

(Csikszentmihalyi, 1990, p. 3) posits that individual behavior is distinct from others and the external
world at large. A person who has experienced flow feels more capable and competent. Flow leads to
effective integration and appropriation of ICTs as thoughts, intentions, and feelings are concentrated on
a singular goal, referred to as focused immersion. According to the author's conclusions, it is possible
to learn to develop a mental attitude conductive to achieving flow (Biasutti, 2011, p. 525). This occurs
when: (1) individuals are wholly focused and convinced that nothing is more important than the current
activity; (2) the person's skills align with the task demands; and (3) individuals demonstrate their
ability to direct their consciousness during the activity, requiring different levels of skills, effort, and
inspiration for each person (Wang & Huang, 2022, p. 2).

As discussed in the literature review, a significant outcome of human-technology interaction is
cognitive engagement, similar to the state of flow (Agarwal & Karahanna, 2000; Webster & Ho, 1997,
Chi & Wylie, 2014). This engagement emphasizes intrinsic interest, curiosity, and attentional focus of
ICT users. Similarly, studies have supported the idea that human-technology interactions can generate
higher cognitive engagement, which can lead to positive ICT learning outcomes based on their
attitudes and problem-solving abilities (Shukor & al., 2014).

Furthermore, during cognitive engagement, users develop intrinsic motivation and derive pleasure in
interacting with machines (Agarwal & Karahanna, 2000; Szalma, 2014). The concept of CA in the
realm of ICT use, grounded in social psychology, suggests that intrinsic motivation enhances users'
experiential involvement (Wild & al., 1995). According to (Wild & al., 1995), intrinsic motivations can
lead to increased absorption in knowledge dissemination and enjoyment. Indeed, such dissemination,
fuelled by intrinsic motivation, enhances users' cognitive ability to process complex information and
thereby create a rich experience (Calderon & al., 2020). During CA while using ICTs, users typically
experience both control and pleasure during interactions (Celik, 2023).

As explained above, CA is a profound engagement that fosters dynamic motivation towards user
interaction (Sohn & Kwon, 2020). (Saadé & Bahli, 2005) argue that the diffusion of cognition between
humans and ICTs can generate more intrinsic motivation to sustain or resume user interactions. When
these interactions deepen, they can result in significant CA (Ghasemaghaei, 2019). Additionally,
empirical evidence supports the hypothesis that CA can induce technology adoption behavior
(Balakrishnan & al., 2021, p. 646).

According to (Agarwal & Karahanna, 2000), CA is a multidimensional construct that includes
temporal dissociation, focused immersion, pleasure, control, and heightened curiosity. Given the
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arguments preseneted, it is evident that human-technology interactions can significantly enhance deep
cognitive engagements. The same understanding can be further extended by exploring the role of
human-technology interaction in fostering CA, particularly in the context of students' interactions with
ICTs in the academic environment.

This leads us to formulate the following main hypothesis:

H1: CA has a significant and positive impact on ICT appropriation

This in turn prompts us to draw up the following sub-hypotheses:

H1.1: Temporal dissociation has a significant and positive impact on ICT appropriation
H1.2: Focused immersion has a significant and positive impact on ICT appropriation
H1.3: Increased pleasure has a significant and positive impact on ICT appropriation
H1.4: Sense of control has a significant and positive impact on ICT appropriation

H1.5: Curiosity has a significant and positive impact on ICT appropriation

Cognitive Absorption

Temporal dissociation  ~_|

Focused immersion —

ICT Appropriation

Increased pleasure

Feeling Control — |

Curiosity ]

Figure 2. Research model
Source: (Authors)
Research Methodology

This section will focus on the research methodology of our study, starting with an understanding of
the choice of our population, then highlighting our epistemological positioning and sampling
procedure, before concluding with the data collection procedure used to address our research question.

Population

In our study, the sample size was determined based on considerations of the student population's
complexity, our research objectives, and the specific statistical analyses targeted. To achieve this, we
focused on three prominent public universities in the Casablanca-Settat region: Chouaib Doukkali
University, Hassan 1st University, and Hassan Il University. The choice the Casablanca-Settat region
was driven by its status as the region with the highest concentration of university students, as reported
by the Ministry of Higher Education, Scientific Research, and Innovation for the Academic Year 2022-
2023. Additionally, this region is recognized for its advancements in teaching quality and ICT skills
development. We recruited students from diverse fields and academic levels to ensure a comprehensive
exploration of their perceptions regarding ICT usage across various disciplines and educational stages.
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Epistemological positioning

We have chosen to adopt a quantitative methodology to understand our research topic. The
quantitative approach to our work seeks to generalize our findings by collecting data from a
representative sample of the same population. We do so through a positivist stance, based on the
principle that science is the sole ground of reality, and that the scientific method is the only means of
establishing objective truth. In this case, we consider that the techniques, procedures and methods we
have adopted will enable us to better define the problem and the topic of our contribution.

On this basis, we use an epistemological approach based on deduction, or the so-called "hypothetico
deductive" method, to measure the model's variables and test the research hypotheses derived from
them by means of empirical tests, using structural equation modeling (SEM) to assess the causal
relationships and model evaluation through the Smart PLS software. The aim of this work is therefore
to highlight and test the dimensions of CA and its impact on the students' appropriation of ICTs at
Moroccan public institutions.

Sampling

We chose snowball sampling primarily for its effectiveness in reaching hidden or marginalized
populations, collecting data non-intrusively, and saving time and resources by using current
participants to recruit new ones, thereby increasing our sample size (Gile & Handcock, 2010). Our
sample consists of 84 men and 100 women, predominantly aged between 18 and 30 years, constituting
64% of the total respondents. The distribution by university affiliation is as follows: 50.5% (93
respondents) from Hassan Il University; 25.4% (47 respondents) from Chouaib Doukali University;
and 24.2% (44 respondents) from Hassan 1st University.

Measurement scales

In assessing CA, we have used the five dimensions adopted by (Agarwal & al., 2000). This
instrument consists of 20 items, covering 5 dimensions of CA, namely, Temporal Dissociation,
Focused Immersion, Intensity of Pleasure, Sense of Control and Curiosity.

To measure ICTs appropriation, our approach incorporated 3 dimensions adopted by (Pelletier & al.,
2008). The instrument consists of 4 items, covering 3 dimensions of ICTs appropriation, namely CA,
inspired by the "Flow Theory" presented by (Csikszentmihalyi, 1990), user skills, inspired by the
model unveiled by (Munro & al., 1997), and feelings of self-efficacy with regard to technologies,
inspired by the "Social Cognitive Theory" influenced by (Bandura, 1977).

Data Collection Procedure

A questionnaire survey was carried out among students at public universities in the Casablanca -
Settat region of Morocco, covering all streams and cycles. The Casablanca - Settat region hosts 3
universities, as specified above: Hassan Il University of Casablanca (UH2C), Chouaib Doukkali
University of El Jadida (UCD), and Hassan | University of Settat (UH1). These universities are home
to 35 educational institutions, with a total of 212 877 students®. The choice of this region is justified by
its very significant development of skills in ICT between 2015 and 2018. The region recorded an ICT
sub-dimensional index of 36.3%, coming first in the regional rankings. We focused on students at the
region's universities.

we distributed 327 questionnaires. After careful review, we retained 184 completed and eligible
questionnaires that met our study criteria. The sample was made up of 46% men and 54% women, with
an average age of 18 to 30. Respondents took part in the survey voluntarily. The data collection

1 Management and information systems report: Evolution of university statistics (2016-2023):

https://www.enssup.gov.ma/storage/36/Evolution%20des%20statistiqgues%20universitaires%20par%20r%C3%A9gion%202016-

2023%20V2.pdf
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method differed from one facility to another. Indeed, each school had its own particular constraints
when it came to approaching the students.

Throughout our research, we distributed the questionnaire across the three targeted universities
between April and September 2022 via Google Forms. To maximize student reach, we used a range of
tailored methods, including university portals, email, social media platforms like LinkedIn, interactive
phone calls, and in-person interviews. Additionally, the ‘snowball' sampling technique was deployed to
further facilitate distribution. Each institution presented distinct challenges in effectively engaging
students.

Results

The results stem from evaluating the measurement scales’ quality through Structural Equation
Modeling (SEM), using confirmatory factor analysis to calculate convergent and divergent validity
within the studied population. The analysis of the overall model proceeded in two stages: first, the
assessment of the measurement model, followed by the evaluation of the structural model. Here, we
present the outcomes of these tests, detailing the procedures conducted and the indicators constructed
and analyzed at each stage.

The measurement model (outer model)
Convergent construct validity

Validating the measurement model entails testing the convergent and discriminant validity of the
reflexive construct, "cognitive absorption”, and the "appropriation of ICTE" construct. This is assessed
according to three indicators: the significance of factorial contributions (CF), which must be greater
than 0.5 (Fernandes, 2012); the composite reliability indicator (CF), which must be greater than 0.7
(Fernandes, 2012); and Cronbach's Alpha, which must be greater than 0.7 (George & Mallery, 2003).

Constructs ‘

Absorp_cogni_curiosité_1
Curiosity Absorp_cogni_curiosité_2

Absorp_cogni_curiosité_3

Tableau 1. Convergent validity indicators (Continued)
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Constructs Items CF FC Alpha

Absorp_cogni_dissoci_temp_1 0.856 0.927 0.901
Absorp_cogni_dissoci_temp_2 0.870

Temporal
Dissociation

Absorp_cogni_dissoci_temp_3 0.890
Absorp_cogni_dissoci_temp_4 0.833
Absorp_cogni_dissoci_temp_5 0.782
Absorp_cogni_immers_cible_1 0.742 0.871 0.804
Absorp_cogni_immers_cible_2 0.867

Focused Absorp_cogni_immers_cible_3 0.861

et Absorp_cogni_immers_cible 4 0.327

Absorp_cogni_immers_cible 5 0.688
Absorp_cogni_immers_cible 6 0.867

Absorp_cogni_intensite_plaisir_1 | 0.895 0.928 0.885
Increased

pleasure Absorp_cogni_intensite_plaisir_3 | 0.909

Absorp_cogni_intensite_plaisir_2 | 0.899

Absorp_cogni_sent_controle_1 0.915 0.891 0.757
Control Absorp_cogni_sent_controle_2 0.011
Absorp_cogni_sent_controle_3 0.878

Approp_TICE_1 0.809 0.881 0.821
ICTs Approp_TICE_2 0.845
Nl golelgEi[osM Approp_TICE_3 0.737

Approp_TICE 4 0.829
CF : Factorial Contribution, FC : composite reliability, Alpha : cronbach Alpha Source: (Smart PLS 4.0)

Tableau 1. Continued

Factor loadings were assessed for each item. As shown in Table 1, all values are above 0.50, except
for the two items “Absorp cogni immers cible 4” and “Absorp cogni_ sent controle 2”, which we
have decided to eliminate. The reliability of the constructs is assessed by calculating Cronbach alpha
and the composite reliability indicator (CR). The results in Table 1 indicate that these indices far
exceed the required acceptability threshold of 0.7 (Fernandes, 2012; George & Mallery, 2003). To
assess convergent validity, we have examined the average variance extracted (AVE) of the constructs,
with all three values exceeding (Fornell & Larcker, 1981) required thresholds of 0.5. (See Table 3).

Indeed, the results of the reliability analysis confirm, on the one hand, the validation of the CA
measurement scale proposed by (Csikszentmihalyi, 1990), (Cronbach's Alpha >0.7). On the other hand,
we tested the validity of the scales used to measure the 5 dimensions of CA, and the results came out as
follows: The 5-item scales measuring temporal dissociation are reliable (Cronbach's Alpha= 0.90). The
scales used to measure focused immersion are nonetheless reliable (Cronbach's Alpha=0.80). With
regard to pleasure intensity, the measurement scales are stable (Cronbach's Alpha=0.88). For Sense of
control, the measurement scales are reliable (Cronbach's Alpha=0.757) and we have retained 2. As for
Curiosity, the results are acceptable, taking into account all 3 items. The measurement scales are also
reliable (Cronbach's Alpha=0.892).
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Discriminant Validity

Assessing discriminant validity means checking that items prone to measure one construct are
distinguishable from items intended to measure other constructs of the same model (Fernandes, 2012).
This type of validity can be verified using the orientations of (Chin, 1998; Fornell & Larcker, 1981).
As demonstrated in Table 3, the average variance extracted (AVE) is greater than 0.5, and its square
root is greater than all the correlation coefficients with the other variables (Chin, 1998).

Curiosity | Temporal Focused  Increased Control ICTE
Dissociation Immersion  Pleasure Appro-
priation

Absorp_cogni_curiosite_1 0.896 0.302 0.454 0.599 0.485 0.487
Absorp_cogni_curiosite_2 0.925 0.228 0.407 0.603 0.405 0.518
Absorp_cogni_curiosite_3 0.901 0.242 0.439 0.617 0.435 0.497
Absorp_cogni_dissoci_temp_1 0.334 0.856 0.284 0.295 0.283 0.365
Absorp_cogni_dissoci_temp_2 0.230 0.870 0.251 0.211 0.151 0.304
Absorp_cogni_dissoci_temp_3 0.246 0.890 0.250 0.250 0.239 0.333
Absorp_cogni_dissoci_temp_4 0.173 0.833 0.250 0.188 0.116 0.300
Absorp_cogni_dissoci_temp_5 0.195 0.782 0.249 0.155 0.106 0.299
Absorp_cogni_immers_cible_1 0.347 0.123 0.742 0.475 0.493 0.290
Absorp_cogni_immers_cible_2 0.442 0.285 0.867 0.499 0.433 0.461
Absorp_cogni_immers_cible_3 0.425 0.284 0.861 0.484 0.425 0.384
Absorp_cogni_immers_cible_5 0.271 0.251 0.688 0.411 0.330 0.279
Absorp_cogni_intensite_plaisir_1 0.623 0.196 0.522 0.895 0.495 0.451
Absorp_cogni_intensite_plaisir_2 0.617 0.239 0.558 0.899 0.579 0.456
Absorp_cogni_intensite_plaisir_3 0.574 0.271 0512 0.909 0.593 0.552
Absorp_cogni_sent_controle_1 0.437 0.175 0.495 0.543 0.915 0.475
Absorp_cogni_sent_controle_3 0.435 0.219 0.445 0.571 0.878 0.400
Approp_TICE_1 0.461 0.287 0.343 0.403 0.341 0.809
Approp_TICE_2 0.448 0.363 0.454 0.477 0.456 0.845
Approp_TICE_3 0.336 0.307 0.214 0.315 0.356 0.737
Approp_TICE_4 0.515 0.271 0.429 0.528 0.419 0.829

Source: (Smart PLS 4.0)
Tableau 2. Discriminant validity Cross Loadings or (Chin 1998) criterion

Cross-contribution results (Table 2) allow us to ensure that all items contribute strongly to the
variables to which they are attached, in comparison with the other variables. As to (Fornell & Larcker,
1981) criterion, we can noticethat it is fully met: the values below the diagonal are much lower, so that
each variable shares a higher variance with its indicators than it does with the other variables (Table 2).
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Similarly, the average variance extracted (AVE) is greater than 0.5, and its square root is greater than
all the correlation coefficients with the other variables (Chin, 1998).

Sentiment ~ APPro-
de priation

Dissociation  Immersion  Intensité des
Curiosité | temporelle ciblée du plaisir ~ contrdle TICE

Curiosity

Temporal Dissociation

Focused Immersion

Increased pleasure

Control 0.896

ICTE Appropriation 0.491 0.806

The diagonal : Square Roots of the AVE Source: (Smart PLS 4.0)
Table 3. Discriminant validity and Correlations model variables

Indeed, confirmatory factor analysis has enabled us to test the model and the various research
hypotheses. First, we tested the reliability of the indicators through the measurement model. The
results confirmed the reliability of all constructs (Composite Reliability= CF > 0.7) and convergent
validity (Average Variance Extracted= AVE > 0.5). In other words, the constructs can be used to test
our conceptual model. Secondly, the main results of the structural model confirm that we have a single
independent variable, i.e. ICTE appropriation. The R2 value is in the order of 0.433, which means that
43.30% of the variance in ICTE appropriation is attributed to the independent variables, a moderate
value according to (Chin, 1998).

Structural Model Assessment (Inner Model)

Following the validation of the measurement model, we shall introduce the processing of the
structural model. In the case of the structural model, we have decided to take the five dimensions of
CA as first-order variables, since the aspect of this study that we are interested in is to investigate the
influence of each dimension on the appropriation of ICTE.

Hypothesis Testing

To assess the validation of our hypothesis, we have evaluated the significance of structural
relationships at a 95% confidence level, based on the T-value and the probability of error (p-value). A
significant and positive relationship emerges as far as the hypothesis H1.1 is concerned, given that the
value of T=3.154 is greater than 1.96 with a p-value of less than 0.05. We can hence notice that
temporal dissociation has a significant and positive effect on ICT appropriation. Similarly, a second
significant relationship is well established, relating to hypothesis H1.4. Its T=2.238 value is greater
than 1.96, and the observed p-value is less than 0.05. Thus, the feeling of control has a significant and
positive impact on the appropriation of ICT. The H1.5 hypothesis is also confirmed, with
T=2.634>1.96 and a p-value of less than 0.05.

However, the T values of the two hypotheses H1.2 and H1.3, 1.069 and 1.349 respectively, are
lower than the value 1.96, indicating that the two dimensions of CA, focused immersion, and intensity
of pleasure, have no impact on the ICT appropriation. Figure 3 illustrates the results of our overall
research model, wherein three sub-hypotheses are corroborated, thereby confirming the non-rejection
of the primary hypothesis.
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Furthermore, hypothesis testing shows that H1.1, H1.4 and H1.5 are strongly corroborated in the
overall model. Indeed, the results affirm that three out of five of the dimensions of CA significantly
and positively impact ICTE appropriation namely: Temporal dissociation (T=3.154>1.96; P-
value<0.05), sense of control (T=2.238>1.96; P-value<0.05) and curiosity (T=2.634>1.96; P-
value<0.05). Focused immersion and intensity of pleasure, on the other hand, gave values of (T=1.069
and T=1.349; less than the 1.96 value) respectively, and therefore had no impact on ICT appropriation.

Model Quality

The overall model's quality is assessed by the coefficient of determination R2, which refers to the
explained variance. In our structural model, we have only a single independent variable, ICTE
appropriation, and the R2 value is of the order of 0.433, which means that 43.30% of the variance in
ICTE appropriation is accounted for by the independent variables. This value is moderate, according to
(Chin, 1998). All hypotheses H1.1, H1.4 and H1.5 display a low size 2 (respectively 0.062; 0.032;
0.066); a value between 0.2 and 0.15 corresponds to a low size according to (Cohen, 1988) criterion.

In other words, this implies that all the H1.1, H1.4 and H1.5 validated links have a positive impact
on ICTE appropriation, albeit not a particularly significant one. The overall quality of our model can
also be assessed by observing the Geisser-Stone Q2 coefficient and the GoF "Goodness of fit" index.
The calculation under SmartPLS via the PLS-Predict option, gives a positive Q2 value of around
0.386, which indicates that the overall model quality is valid.

As to the GoF index, it is used to test whether the model sufficiently interprets the empirical data
(Tenenhaus & al., 2005). In the case of our model, its value is of the order of 0.5301, exceeding the
0.36 threshold set by (Wetzels & al., 2009) for the approval of a model.
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Figure 3. Hypothesis Testing Results (T value)

Discussion

Our study primarily seeks to examine the influence of the dimensions of Cognitive Absorption (CA) on the
adoption and appropriation of Information and Communication Technology (ICT) among students at public
universities in the Casablanca-Settat region. It is divided into two parts. The theoretical part addresses the
influence of CA dimensions on ICT appropriation. CA, based on Csikszentmihalyi's Flow Theory
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(1990), consists of five dimensions: temporal dissociation, focused immersion, heightened pleasure,
sense of control, and curiosity. These dimensions are crucial for understanding of technology
appropriation (Pelletier & al., 2008, p. 83).

The empirical part, on the other hand, tests our research model using data from university students.
The primary findings involve evaluating the quality of measurement scales through Structural Equation
Modeling (SEM) with confirmatory factor analysis, which includes calculations of convergent and
divergent validity within the studied population.

The hypothesis testing results reveal strong support for hypotheses H1.1, H1.4, and H1.5 within the
overall model. Specifically, three of the five CA dimensions—temporal dissociation, sense of control,
and curiosity—significantly and positively influence ICT appropriation. In contrast, focused immersion
and heightened pleasure do not significantly influence ICT appropriation. Our findings are consistent
with those of (Pelletier & al., 2008, p. 94), (Csikszentmihalyi, 1990, p. 3), and (Agarwal & al., (2000),
who highlight the importance of CA in ICT appropriation. (Pelletier & al., 2008, p. 94) state, "This
impact is due to the degree of temporal dissociation, sense of control, and curiosity, which represent
the dimensions having the most effect in CA."

These results establish a strong connection with research, underscoring the fundamental role of CA
(Hypothesis 1) in ICT appropriation, particularly the impact of its dimensions (sub-hypotheses H1.1,
H1.2, H1.3, H1.4, H1.5) (Agarwal & al., 2000). Thus, these findings align with (Csikszentmihalyi,
1990, p. 3), who suggests that the impact of CA on ICT appropriation can vary among individuals and
across different environments. Furthermore, as we highlighted in the literature, several studies have
established a link between flow state as a student engagement state and their success (Blasco & al.,
2019). Consequently, it is reasonable to assume that experiential benefits in ICT can motivate students
to persist and improve their skills over time (Millat & al., 2014). It is also plausible to suggest that
these experiential benefits lead to heightened pleasure among students and encourage increased use of
ICT in their learning processes, as confirmed by (Buil & al., 2019, p. 9). However, our results
contradict these claims, indicating a negative impact of focused immersion and heightened pleasure on
ICT appropriation among students, thereby rejecting hypotheses (H1.2 and H1.3).

The explanation of these results can be understood by highlighting the contrast between students'
expectations and perceptions regarding ICT-based learning and the actual impact observed on their
ICT appropriation (Sayaf & al., 2022). Regarding focused immersion, the results obtained in this study
contradict existing theories, which suggest that CA, as a state of intense concentration and deep
engagement (Pelletier, 2008), should promote learning and ICT appropriation (Pelletier, 2008, p.83).
However, our findings reveal a negative impact of focused immersion, a relevant dimension of CA
(Tharenou, 2001; Vanhée, 2008), on students' ICT appropriation (Agarwal & Karahanna, 2000). A
possible explanation for this phenomenon may lie in the very nature of absorption. While focused
immersion can be beneficial in certain contexts (Bolen & al., 2021), it can sometimes limit individuals'
ability to diversify their learning sources and adapt to the changing demands of technological
environments (Ferndndez-Batanero & al., 2021). Intense concentration can, at times, result in cognitive
inflexibility (Thompson, 1967; Weisholtz & al.,, 2017), wherein the learner's attention becomes
disproportionately fixated on a particular task, thereby undermining the expansive and adaptable perspective
crucial for the proficient integration of ICT.

Moreover, excessive focused immersion could also lead to cognitive overload (Rutkowski &
Saunders, 2018), where the individual is overwhelmed by the complexity of information, potentially
resulting in resistance to ICT use (Diller, 2016; Arnold & al., 2023) or discouragement in the face of
encountered difficulties (Muller & al., 2023). This cognitive overload may reduce the learner's intrinsic
motivation (Poupard & al., 2024), making them less inclined to explore new technologies or persevere
in their use (Poupard & al., 2024, p. 5). Consequently, although CA is widely recognized as a critical
element and catalyst for learning and engagement, recent research underscores the importance of
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reevaluating its function within an ICT-based learning environment (Salanova & al., 2013; Rutkowski
& Saunders, 2018; Hauk & Groschner, 2022; Adeel & al., 2023). It seems that in certain environments,
an inadequate level of focused immersion can actually hinder the technological learning process by
limiting cognitive flexibility (Gilbert, 2006) and increasing learners’ mental overload (Poupard & al.,
2024). Cognitive flexibility, as defined by (Cafias & al., 2006), refers to an individual's ability to adapt
cognitive strategies to explore an environment and solve encountered problems. This skill can involve
a learning process and develop with experience. It enables individuals to adapt to new and unexpected
changes in their environment, particularly after having completed a task for a certain period (Caflas &
al., 2006, p. 296). Nonetheless, this adaptability, regarded as an individual's capacity to adjust, is not
universally present. When an individual encounters situations that demand adaptation to changing
environments but fails to respond appropriately, this is termed cognitive inflexibility (Barak &
Levenberg, 2016) or "cognitive rigidity" (Werner, 1946; Barak, 2018). Indeed, the rise of ICT in
various aspects of daily life has raised questions about their influence on the ability to maintain high
attention (focused immersion) during a specific task (Pelletier, 2008; Bolen & al., 2021). However,
understanding the role and adoption of ICT in individuals' environments remains limited (Zwanenburg,
2019). This suggests that a balanced approach with diverse learning experiences (Conrad & al., 2022)
may be more effective in promoting ICT appropriation (Dehghani & al., 2021).

On the other hand, regarding heightened pleasure, our results mention a negative impact on students'
ICT appropriation. This outcome can be explained by several factors related to the complexity of the
dynamics between pleasure as an intrinsic user motivation and their engagement in learning and
sustainable use of ICT (Peters & al., 2018), which also involves extrinsic motivations (Deci & Ryan,
2000). Although CA theory (Agarwal & Karahanna, 2000) suggests that pleasure can initially capture
users' attention, it does not seem sufficient to sustain the long-term intrinsic motivation necessary for
long-term learning, as observed by (Rheinberg & Engeser, 2018). Recent studies have presented
intriguing results regarding the sense of pleasure in the context of ICT-based learning (Peters & al.,
2018; Rheinberg & Engeser, 2018; David & Weinstein, 2024), with others linking it more to a sense of
well-being (Kahu & Nelson, 2017; Asad & al., 2023) and the pleasure-pain dilemma (Gomez, 2020;
Vallone & al., 2023). These studies emphasize that if pleasure becomes the primary goal, students may
not develop the necessary skills for effective ICT appropriation (Brault & al., 2017), as they may lack
the discipline to persist through more complex or less enjoyable tasks (Morais & al., 2021), leading to
a disconnect between pleasure and learning (David & Weinstein, 2024).

It is also pertinent to note that Self-Determination Theory (Deci & Ryan, 2000) indicates that
extrinsic motivations, which can sometimes be linked to the sense of pleasure, are often less effective
in fostering deep and lasting engagement in learning (Ryan & Deci, 2017). If students are primarily
motivated by external obligations (e.g., passing an exam, avoiding penalties, etc.), their ICT
appropriation may remain superficial and limited (Peters & al., 2018, p. 6). Furthermore, an excessive
focus on pleasure, particularly if it stems from playful or distracting elements of ICT, could divert
students' attention from essential learning goals. This could reduce their ability to use ICT effectively
for academic purposes, as their engagement may become superficial, centered on immediate
gratifications (Brault & al., 2017, p.9) rather than deep learning.

We can thus conclude that the pedagogical integration of ICT, as described by (Kirschner & Davis,
2003), requires not only cognitive immersion and intense pleasure (Agarwal & Karahanna, 2000;
Bolen & al., 2021), but also a deep understanding of technological tools and their application in
various contexts (Batanero & al., 2021). Although the literature on CA and the state of flow
(Csikszentmihalyi, 1990) generally supports that these states are beneficial for learning and technology
adoption, students who focus solely on pleasure and focused immersion may overlook the technical
and methodological aspects, which can hinder their ICT appropriation (Adeel & al., 2023).

Finally, the holistic approach to education (Huang & al., 2020), which integrates cognitive,
socioeconomic, and technical dimensions, shows that ICT appropriation cannot be reduced to a simple
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question of pleasure and immersion (Kasongo, 2013). An engagement too centered on these aspects
may lead to superficial ICT adoption (Peters & al., 2018), without a real understanding or ability to use
them effectively (Pelletier, 2008; Ryan & Deci, 2017). In conclusion, although CA can contribute
positively to ICT appropriation, its influence may become detrimental if its aspects are poorly balanced
or excessively prioritized, potentially hindering practical learning and technological proficiency.

Main and Sub hypotheses Final decision
H1 : Cognitive absorption has a significant and positive impact on Confirmed
ICT appropriation
H1.1 : Temporal dissociation has a significant and positive impact on Confirmed
ICT appropriation
H1.2 : Focused immersion has a strong and positive impact on ICT Non-confirmed

appropriation

H1.3 : Increased pleasure has a significantly positive impact on ICT Non-confirmed
appropriation

H1.4 : Sense of control has a significant and positive impact on ICT Confirmed
appropriation

H1.5 : Curiosity has a significant and positive impact on ICT Confirmed
appropriation

Source: (Authors)

Table4. Results summary

Conclusion

This study investigates the impact of CA dimensions on the appropriation of ICT among students
from public universities in the Casablanca-Settat region, employing Csikszentmihalyi's Flow Theory
(1990) as a conceptual framework. Our research reveals that three dimensions of CA, temporal
dissociation, sense of control, and curiosity, positively and significantly influence ICT appropriation by
students. Conversely, focused immersion and pleasure intensity do not exhibit a significant effect.

These findings contribute to existing literature by providing valuable insights into how students
interact with ICT in an academic environment (Mazid & al., 2024). They confirm the importance of
considering psychological and motivational aspects (Buil & al., 2017), such as CA, when designing
and implementing educational technologies. Our conclusions suggest that promoting effective ICT
appropriation requires pedagogical strategies that stimulate curiosity (Bencivenga, 2017), foster a sense
of control (Hauk & Groéschner, 2022) among students, and create learning environments conducive to
positive temporal dissociation (Mazzoni & al., 2016).

Thus, the contributions primarily concern the literature on CA and its role in ICT appropriation
within educational contexts. While flow states and deep engagement are often seen as catalysts for
learning and performance (Molinari & al., 2016), our results underscore that these benefits are not
guaranteed and largely depend on the conditions under which CA manifests (Yildiz & al., 2019;
Shirish & al., 2023). This nuance is crucial for enriching disciplinary understanding of the relationship
between CA and learning through ICT, especially in complex academic environments (Barak &
Levenberg, 2016; Barak, 2018).

From a practical perspective, the implications of this study are significant for educators and
educational technology designers. Promoting CA indiscriminately, focusing solely on pleasure and
immersion, can be counterproductive if it diverts students from the technical and methodological skills
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necessary for effective ICT appropriation (Adeel & al., 2023). To maximize the positive impact of CA,
it is imperative to develop balanced pedagogical approaches that foster student engagement and
incorporate technical and practical elements. This study highlights the significance of a comprehensive
educational approach that extends beyond fostering enjoyment and concentrated immersion, also
promoting the mastery of technological tools across diverse contexts. By considering these aspects,
practitioners can better guide students toward deep and sustainable ICT appropriation, thereby
enhancing the effectiveness of digital technologies in higher education.

However, this study has limitations. The results may be influenced by response bias, and the sample,
drawn exclusively from the Casablanca-Settat region, limits the generalizability of the conclusions to
other geographical or institutional contexts. Future research should explore the underlying mechanisms
of these CA dimensions and extend the study to other student populations.

In conclusion, this research significantly enhances our understanding of the complex dynamics
between CA and ICT appropriation in higher education. It offers pertinent insights for educational
practitioners, policymakers, and researchers interested in the effective integration of digital
technologies in contemporary educational environments.

Abbreviations

ICT Information and Communication Technologies

CA Cognitive Absorption

ICTE Information and Communication Technologies in Education
SEM Structural Equation Method

PLS-SEM Part Least Squared Structural Equation Modeling
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