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Abstract

This study explores eight key themes: Self-control, personalized learning, smartphone habits,
future-time perspective, information overload, digital literacy, meaningful learning, and
metacognitive awareness. The primary objective is to investigate the correlations among these
factors. Virtual presence serves as a moderating variable, influencing the connections between
smartphone habits and digital literacy, as well as between self-control and digital literacy.
Additionally, it moderates the relationship between self-control and information overload. The
study collected data from 597 engineering students, utilizing a quantitative research approach and
employing a questionnaire as the research instrument. Statistical analysis was conducted using a
partial least squares structural equation model, implemented with SmartPLS version 4. The study's
hypotheses showed a significant impact on each variable, with only the relationships between
information overload and meaningful learning, and smartphone habit and metacognitive awareness
showing no significant effects, as indicated by the findings.

Keywords: Self-Control, Information Overload, Digital Literacy, Meaningful Learning,
Metacognitive Awareness, Virtual Presence

Introduction

Throughout human history, educational institutions have continually striven to enhance
themselves, aiming to equip students with the essential skills and knowledge needed to navigate
the global labor market and meet society's demand for proficient and skilled workers. For those
aspiring to pursue a career in engineering, proficiency in critical thinking and mathematics is

imperative. Key attributes essential for success in this field include creativity, adaptability, a
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keenness for continuous learning, proactive problem-solving, and the ability to observe and
analyze (Hidayati et al., 2022; Makgakga, 2023; Molomo, 2023). Identifying the primary factors
affecting the academic performance of engineering students in a specific educational setting is a
critical challenge that demands attention (Gonzalez-Nucamendi et al., 2021). Recent years have
witnessed noteworthy progress in educational psychology, accompanied by the advent of robust
data analysis technologies such as data mining and learning analytics (Devika & Singh, 2019).
These advancements have proven advantageous for education. As highlighted by Muller-
Frommeyer et al. (2017), the learning center, advocating for a teaching concept emphasizing
practical application, offers students numerous opportunities to enhance their competencies
through a self-controlled learning process grounded in competency models.

Cervin-Ellgvist et al. (2021) discovered a significant impact of extracurricular activities on
students' learning outcomes in engineering. These activities are pivotal, holding the potential to
profoundly influence the teaching and learning processes. Emphasizing the importance of aligning
industry and engineering education, Ganefri et al. (2019) stress the need to harmonize both realms.
To meet the evolving needs of the community, it is essential to adapt acquired knowledge and
skills accordingly (Bentri et al., 2022). Creating an educational environment that nurtures students'
intrinsic motivation to learn and aligns with their individual competencies can amplify the
recognition of the significance of their creative abilities (Hidayat, 2017). This cultivation of each
student serves as a blueprint for educational institutions seeking to establish a conducive learning
setting that promotes academic success, subsequently enhancing student retention, as highlighted
by Gonzalez-Nucamendi et al. (2021). Adopting this approach can be instrumental for educational
institutions striving to achieve these objectives. The study conducted by Su et al. (2017) revealed
that students engaged in online classes generate a substantial amount of data pertaining to their
academic pursuits, including a significant volume of multimedia data. This information proves
highly valuable for comprehending the intricacies of the human learning process (Samala &
Amanda, 2023). Leveraging these insightful learning curves enables individuals to facilitate
learning for others, laying the groundwork for robust personalized online learning system services
(Kim et al., 2014). This underscores the rationale behind the current landscape where many
individuals leverage emerging technologies, such as augmented reality and virtual reality, along
with user-friendly software solutions (Samala et al., 2023). The virtual nature of an individual

prompt’s questions about its impact on determinants like self-control, digital literacy, smartphone
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usage habits, and information overload. Do the learning strategies devised by institutions emerge
as crucial factors for students to exercise mental discipline, especially given the necessity for
instructional methods to adapt to technology? Furthermore, does the value students place on their
learning for meaningful comprehension contribute significantly to their development of
metacognitive awareness? A deeper understanding of the intricate dynamics between students and
teachers has the potential to enhance the educational experience for both parties, leading to
improved outcomes. The research findings provide valuable insights, emphasizing the potential
benefits of implementing enhanced programs in educational institutions, including colleges and

universities.

Literature Review

Metacognitive Awareness

The term "metacognitive,” introduced by Flavell in 1976, sparked considerable debate regarding
its definition. Essentially, metacognitive activity involves thinking about thinking—a conscious
control of one's cognitive processes (Flavell, 1976). Metacognitive activities encompass thinking
processes that involve planning, monitoring, and reflecting on how to solve problems (Jaleel &
Premachandra, 2016). The close relationship between metacognition, strategies, and student
learning outcomes is evident; students with stronger metacognitive abilities tend to achieve better
learning outcomes (Baltaci et al., 2016). In the context of the engineering environment, where
accurate and precise problem-solving is paramount, metacognition plays a crucial role (Whisler et
al., 2019).

Researchers claim that metacognitive thinking involves having control over the mental processes
students employ in their learning (Barnes & Stephens, 2019). For students to work independently,
effective self-control is important. Metacognition affects how students develop their strategies
when considering self-examination, cognitive strategies, knowledge, and planning (Vettori et al.,
2018). The utilization of metacognitive techniques proves beneficial for students aiming to
enhance their learning outcomes. Additionally, Barenberg and Dutke (2019) emphasize that

students can acquire metacognitive skills to improve the quality of their learning.
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Meaningful Learning

The meaningful learning theory (MLT) posits that meaningful learning is a powerful method for
teaching in formal environments. It involves the deliberate interaction between novel information
and relevant prior knowledge, conducted in a systematic manner that goes beyond mere
randomness or literal interpretation (Ausubel, 1963). As the learning process undergoes rapid
transformations, various resources have emerged to aid students in their assignments. Meaningful
learning, a technique that incorporates linking new information with significant concepts already
entrenched in an individual's mind, presents itself as a promising approach to formal teaching
(Moreira, 1999).

According to Somyurek (2015), meaningful learning occurs when students acquire information
and engage in the mental processes required to solve problems. It is viewed as a learning approach
that enhances students' comprehension of learning goals (Huang & Chiu, 2015). Additionally,
meaningful learning has the potential to encourage students to be more mindful of how they utilize

the Internet for learning purposes (Tsai et al., 2020).

Digital Literacy

As everyday life becomes increasingly digital, the impact on education is substantial. While
numerous new digital gadgets and teaching apps are available, schools and teachers are still
navigating how to effectively integrate them into the classroom, preparing students for their digital
future (Hamakali & Josua, 2023; Ozel, 2023; Pangrazio et al., 2020). In response to these
challenges, digital literacy has emerged as a critical concept for educators, specialists, and
government officials overseeing education. It is essential to understand the diverse requirements
of students and schools in the digital era (Japar et al., 2023; Moyo et al., 2022; Sanchez-Cruzado
etal., 2021). Gilster's seminal research was a pioneering effort to outline the essential skills needed
for discerning information in an increasingly digitized environment (Gilster, 1997). Several
challenges and issues observed in literacy studies are mirrored in digital literacy, as the latter is
derived from the study of literacy itself (Farihin 2022; Tejedor et al., 2020).

Information Overload
Information overload occurs when an individual is confronted with an excessive amount of

information that surpasses their capacity to manage effectively (Sweller, 1988). This phenomenon
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occurs when individuals are exposed to an overwhelming volume of knowledge that exceeds their
ability to process and comprehend. Also, communication excess takes place when a person's
communication abilities are inundated by the demands of information media engagement (Maier
et al., 2015). Information overload, characterized by an excessive amount of information that
surpasses one's capacity to process and utilize effectively, can lead to a sense of failure. Concerns
have emerged regarding the accuracy of the information provided, given its diminishing quality,
and establishing its authenticity is expected to take a significant amount of time. Prolonged waiting
periods for valuable information may evoke negative emotions in individuals (Asif & Anwar,
2020). This delay can notably influence children's perception of the future they will inhabit. The
abundance of information among students often results in feelings of confusion and tension (Zhang
etal., 2016).

Smartphone Habits

Cell phones, among the most extensively utilized gadgets in contemporary society, have
undergone substantial advancements, now serving a multitude of purposes beyond mere
communication. They have evolved into instruments that furnish individuals with virtual
environments and digital personas for recreational purposes. Furthermore, these tools facilitate
online shopping, knowledge acquisition, narrative exchange, and financial management (Augner
& Hacker, 2012). This transformation has led individuals to use their mobile devices in diverse
manners, potentially giving rise to complications (Gokcearslan et al., 2016).

Frequent use of cell phones can escalate into an addiction. To maintain focus, it is crucial to
exercise restraint in using these gadgets and limit their usage to appropriate circumstances. Many
individuals consider their smartphones as more than just telecommunication devices. According
to Kwon et al. (2013), individuals use them for activities such as gaming, online shopping, story
sharing, and various other purposes. To elaborate, Lin et al. (2015) assert that excessive

smartphone usage has the potential to evolve into addiction.

Personalized Learning
Personalized learning is defined as the process in which e-learning systems endeavor to establish
learning environments tailored to the individual requirements, objectives, abilities, and interests of

each student (Klasnja-Milicevié et al., 2011). The learning and lecture quality inspection unit plays
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a vital role in vigilantly monitoring the learning process, ensuring that graduates possess the
necessary skills and are prepared to thrive in the digital realm. The challenges posed by the
COVID-19 pandemic have impacted individuals in accessing and acquiring knowledge through
online platforms such as the Internet (Rizal et al., 2022).

The advent of "big data" in the classroom has led to online learners generating vast amounts of
data about their experiences. This data becomes valuable for identifying and analyzing learning
patterns and trends (Su et al., 2017). The significance lies in the potential use of these substantial
learning curves to facilitate the learning process for others and develop intelligent strategies to
enhance the personalization of online learning systems (Kim et al., 2014). Personalized learning
can be achieved by assessing the individual strengths and abilities of students in utilizing
technology (Xie et al., 2019).

Self-Control

Self-control involves the intentional act of disregarding or managing one's own desires and
external influences to achieve long-term objectives (Tangney et al., 2004). Possessing this crucial
personality feature is integral to developing both personal and societal adaptive responses. The
current teaching approach often diminishes individuals' autonomy by prioritizing the completion
of effective learning activities, aiming to enhance students' self-assurance and alleviate their
apprehension (Gelles et al., 2020). Individuals with high levels of self-control aspire to attain
improved physical and mental well-being, enhanced academic achievements, and increased
financial prosperity (Xiang et al., 2020).

The current findings suggest that self-control extends beyond merely avoiding temptation (Troll
etal., 2021). Presently, the majority of students predominantly use their computers for recreational
purposes rather than academic or professional tasks (Lepp et al., 2013). Individuals with high
levels of self-discipline report a reduced frequency of succumbing to impulsive behaviors in their
daily activities (Imhoff et al., 2014). As noted by Imhoff et al. (2014), those with elevated self-
control levels report a diminished occurrence of resisting their impulses in everyday activities.
Instead, they excel in developing and maintaining positive behaviors, eliminating the need to evade
or abstain from certain items (Galla & Duckworth, 2015).

H1: There is a correlation between self-control (SC) and personalized learning (PL)

H2: There is a correlation between self-control (SC) and smartphone habit (SH)
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H3: There is a correlation between self-control (SC) and digital literacy (DL)
H4: There is a correlation between self-control (SC) and information overload (10)

H5: There is a correlation between self-control (SC) and future-time perspective (FTP)

Future-Time Perspective

Individuals who can strategically plan ahead and delay immediate gratification for the sake of
future benefits are said to possess a future-time perspective (FTP) (Zimbardo & Boyd, 2015). FTP
is a component of the broader concept known as time perspective. Time perspective involves how
individuals categorize their personal and social experiences into distinct time periods. This
organizational framework allows individuals to effectively organize, connect, and attribute
significance to each occurrence, enabling them to pursue their objectives using their available
resources (Zimbardo & Boyd, 2015). The future-time viewpoint is associated with both positive
and negative emotions. On one side, it is associated to retirement planning and a positive emotional
state (Hidayati et al., 2023). Conversely, it is also associated with stress, sadness, anxiety, and a
pessimistic mood (Mooney et al., 2017). Zajenkowski et al. (2016) identified a positive correlation
between control and FTP. This is because FTP is a cognitive skill specialized in processing specific

types of knowledge, and its effective utilization may require the allocation of cognitive resources.

H6: There is a correlation between smartphone habit (SH) and personalized learning (PL)
H7: There is a correlation between smartphone habit (SH) and digital literacy (DL)
H8: There is a correlation between digital literacy (DL) and personalized learning (PL)

H9: There is a correlation between information overload (10) and future-time perspective (FTP)

Virtual Presence

Makransky and Petersen (2021) define virtual presence as a sophisticated media system capable
of replicating or imitating the physical environment. It includes specific technological
configurations and advanced methods of displaying information. According to Mystakidis et al.
(2021), virtual presence is a viable method for cultivating student engagement in learning by
enhancing the meaningfulness of virtual classroom experiences. By leveraging advanced
technologies like virtual reality (VR) or augmented reality (AR), students can immerse themselves

in realistic and immersive experiences, a phenomenon referred to as virtual presence (Han, 2020).
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With the emergence of contemporary technologies such as virtual reality and augmented reality,
coupled with the widespread availability of programming tools, individuals now have the
capability to create captivating and enjoyable virtual experiences (Makransky & Petersen, 2021).
This is particularly significant in fields such as education, where traditional methods have faced
criticism for their inability to adapt to the challenges and advancements of the 21st century
(Omodan, 2022; Scott, 2015).

H10: There is a correlation between information overload (10) and digital literacy (DL)

H11: There is a correlation between information overload (10) and meaningful learning (ML)
H12: There is a correlation between digital literacy (DL) and meaningful learning (ML)

Metacognitive Awareness

According to Ibrahim et al. (2017), metacognitive strategies are considered crucial for academic
success and learning. This underscores the significance of metacognition in enabling students to
strategically plan, organize, and adjust their cognitive processes and academic abilities, making it
a paramount factor for students. This strategy is associated with intrinsic motivation, cognitive
growth, employing appropriate methodologies, educational outcomes, and establishing links
between prior knowledge and new learning (Young & Fry, 2008). Metacognition refers to a form
of cognitive activity that involves the regulation and control of mental processes employed by
students to facilitate meaningful learning (Barnes & Stephens, 2019). Additionally, this strategy
proves beneficial in assisting children to excel academically and acquire problem-solving skills.
Metacognition influences the development of students' modeling techniques when they engage in
self-examination, cognitive processes, information acquisition, and planning (Vettori et al., 2018).
Proficiency in modeling is shaped by cognitive strategies and strategic planning abilities.

H13: There is a correlation between meaningful learning (ML) and metacognitive awareness (MA)
H14: There is a correlation between smartphone habit (SH) and metacognitive awareness (MA)
H15: There is a correlation between future-time perspective (FTP) and metacognitive awareness
(MA)

Virtual Presence
According to Biocca et al. (2001), our perception of physical space, our mental representation of

space, and our virtual experience of space all contribute to our sense of presence. "Sense of
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presence,” also known as "telepresence,” refers to the psychological experience of perceiving
oneself as being physically located in a digital environment (Grlter & Myrach, 2012). Researchers
such as Mollen and Wilson (2010) have reported that being involved in technological
advancements is akin to being in an environment mediated by computers. Individuals are
considered to experience presence in a computer-mediated setting only when they cease to be
aware of the technology, fully engage with the environment, and feel transported to a virtual
location (Haans & 1Jsselsteijn, 2012). The experience of presence significantly affects individuals'
emotions and behaviors within virtual environments (Faiola et al., 2013). As part of virtual
existence, individuals use Internet-based gadgets like cell phones. In this constructivist approach,
students have the opportunity to inquire, generate and evaluate hypotheses, and conduct
independent experiments (Bogicevic et al., 2019). While students may possess adaptability, it is
crucial for them to maintain self-discipline to enhance the quality of their educational pursuits.

H16: Virtual presence (VP) affects the relationship between smartphone habit (SH) and digital
literacy (DL)

H17: Virtual presence (VP) affects the relationship between self-control (SC) and digital literacy
(DL)

H18: Virtual presence (VP) affects the relationship between self-control (SC) and information
overload (10)

H1 5____—___,___._———-"‘"""—‘— . ,Q

=== '_.~‘:::"' Virtual Presence
HIT’_,.-"':_/"
e HIR

Smartphone Habit

Personalized Learning

Meaningful Learning Metacognitive Awareness

Hl

Information Overload

Self-Control

Future-Time Perspective

Figure 1. Hypothesis Models
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Method

Research Design

This study employed a quantitative research method, utilizing a questionnaire administered
through Google Forms. According to Showkat and Parveen (2017), this choice was made because
the quantitative method allows for a thorough investigation of the connections between all the
components being studied. The total number of students enrolled in the engineering faculty of
Universitas Negeri Padang is 5,721. The convenience sampling approach was adopted due to the
substantial size of the population. As mentioned by Zikmund (2000), the selection of an
appropriate sample size is one of the most crucial components of any study as a small group may

not be representative of the entire population and may not yield useful results.

Sample

The study included a total of 597 participants, out of a population of 5,721. We distributed the
instrument to 597 people, and all of them were returned by participants. The study employed
convenience sampling, a method involving the gathering of information from individuals in the
general population who willingly provided it. By using this approach, any individual willing to
submit the necessary instrument to the researcher could be included as a sample in the study, as
long as the respondent was prepared to disclose the information. Table 1 provides information on
the characteristics of the participants involved. In this study, the parameters established by Krejcie
and Morgan (1970) were utilized to determine the sample size. The optimal group size falls within
the range of 30 to 500 individuals (Roscoe, 1975). Consequently, there is a diminished correlation
between the sample data and the overall attributes of the entire population. In this study, the sample

size exceeds the population under investigation.

Table 1
Characteristics Participants
Gender Number Percentage
Male 308 51,59%
Female 289 48,41%
Total 597 100,00%
Age (Years Old)
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> 24 4 0,67%
17-18 109 18,26%
19-20 245 41,04%
21-22 193 32,33%
23 -24 46 7,71%
Total 597 100,00%

Instrument

Within the scope of this study, questionnaires were utilized as research instruments. The majority
of the test instruments that were utilized in this investigation were derived from earlier studies,
with only minor adjustments made in order to accommodate the requirements of the present
investigation. As a research instrument, the questionnaire that individuals fill out serves the
purpose of evaluating the variables that are being investigated. This questionnaire is designed to
collect precise data on a variety of topics, including self-control, personalized learning, the use of
smartphones, future orientation, information overload, digital literacy, meaningful learning,
metacognitive awareness, and virtual presence. For the purpose of evaluating the measurement
items in this study, a questionnaire based on the Likert Scale was utilized. It is possible to assign
a rating of one point to each item on a scale of five points, with one point indicating strong
disagreement and five points indicating strong agreement. In order to measure nine different
variables, the study employs the structural equation modeling (SEM) method. The questionnaire
is comprised of forty-one questions, each of which corresponds to a different independent variable.
The Smart-PLS app evaluates the accuracy of each question by examining its factor loading value.
We used standardized item loadings in SmartPLS to calculate the average variance extraction
(AVE) for assessing convergent validity. The criterion and predictor validity were evaluated using
the heterotrait-monotrait correlation ratio (HTMT). We assessed the internal consistency of the
research components using Cronbach's alpha and CR. The following describes each variable and
the number of questions.

The measurement method for self-control refers to the measurement items used in the research
conducted by Lindner et al. (2015). In this study, four questions from the previous research are
utilized to represent the self-control variable, assessing how effectively students can exercise self-
control over their bad habits. To measure personalized learning in this research, the researchers

adopted a literature-based approach from Kwan et al. (2010), who investigated the growth of
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interest in learning and the desire for personal development in their respective fields through
independent learning. Seven questions from this research were adopted as measurements for
personalized learning, with these items representing independent learning. To measure the
smartphone habit variable in this study, the researchers referred to literature conducted by Van
Deursen et al. (2015). In this literature, participants were asked for their insights on using the
smartphones they own. Three questions that could represent the smartphone habit variable were
adapted for this study. Participants were asked to state how smartphones are integrated into their
daily lives and how dependent they are on smartphones.

In measuring the future-time perspective variable, this study adopted previous research conducted
by Brothers et al. (2014), who examined how adults view the future using a multidimensional
questionnaire. From this study, four questions were adopted, which were predicted to represent the
future-time perspective variables in this study. In this study, to measure the information overload
variable, three questions predicted to represent this variable were adopted from the research
conducted by Benselin and Ragsdell (2016). This variable assesses the extent to which students
acquire information and how the impact of the excessive information they receive can interfere
with their daily lives. For measuring the digital literacy variable, this study used six questions from
the study conducted by Son et al. (2017). These items aim to identify user skills in using digital
media, such as online networks, contact tools, and so on. User proficiency in digital literacy implies
the ability to find, work on, assess, use, create, and use it in a smart, careful, and precise way that

fits its purpose.

In this study, the measurement of meaningful learning was conducted by adopting previous
research conducted by Fan et al. (2015), which examined the impact on students who used game
media as a medium to enhance their learning abilities. This study adopted six questions from the
mentioned study to represent meaningful learning. To measure the metacognitive awareness
variable, this study refers to previous research conducted by Jaleel and Premachandran (2016), a
study conducted on school children. Five questions from this research were adopted in this study,
aiming to represent metacognitive awareness. These items relate to students who can pay attention
to every detail of the learning process they go through, such as tasks carried out systematically.
For the virtual presence variable, this study uses three questions from previous research by Grassini
et al. (2020). These items are considered to represent virtual presence in this study regarding

learning and instruction. Respondents were presented with statements on how they can feel a
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virtual presence that keeps them from feeling alone and can sense the presence of someone or

others even when communicating only through virtual conditions.
Validation

The instrument was analyzed using the Structural Equation Modeling (SEM) and the Partial Least
Square (PLS) approach, utilizing SmartPLS version 4 software. PLS is designed to address issues
that arise with Ordinary Least Square (OLS) regression analysis when dealing with problems like
small data, missing values, unusual data distribution, and multicollinearity symptoms. SmartPLS
was employed to ensure that measures and structure models were accurate. Anderson and
Gerbing's (1988) two-step method were used to examine the data for this study. The first step was
to ensure that the study concept and the measurement model were valid and reliable. AVE and
standard item loading were used to assess if the test was correct. The heterotrait-monotrait
correlation ratio (HTMT) was employed to evaluate the discriminant validity of the test. The
internal consistency of the study models was assessed through the utilization of composite
reliability (CR) and Cronbach's alpha. The second step involved using the bootstrap method with
5,000 samples to determine if the structural relationship between the study constructs was
statistically significant. Table 2 displays the loadings of each instrument in this study. According
to the research conducted by Hair et al. (2012), Table 2 shows convergent validity, evident as all

the factor loadings of the indicators on the corresponding latent construct exceeding 0.60.

Where digital learning has 6 instruments of which DL5 has the highest loadings with a value of
0.806. Next is the future-time perspective where this variable has 4 instruments which have the
highest loadings value of 0.812 which is contained in FTP2. In the information overload variable,
3 instruments are measured, where the results are all valid and reliable instruments where the
highest loadings value is in 102 with a value of 0.921. Then, on the personalized learning variable,
in this study, there are 7 instruments where all values exceed 0.6 and the highest loadings value is
on PL5 with a loadings value of 0.785. Meanwhile, the metacognitive awareness variable has 5
instruments with the highest loadings value on MA5 with a value of 7.65 and all instruments are

valid and reliable.

Furthermore, in the meaningful learning variable, there are 6 instruments measured in this study,
with ML5 having the highest loadings value with a value of 0.796, and all instruments in this

variable are valid and reliable. Furthermore, on the self-control variable, there are 4 instruments
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measured in this study and all of these instruments are valid and reliable, where SC4 with a value

of 0.775 is the instrument with the highest value. Then, on smartphone habit, there are 3

instruments measured in this study, with all instruments declared valid and reliable, and SH2 is

the instrument with the highest loadings value of 0.893. Furthermore, in the virtual presence

variable, there are 3 instruments measured in this study, where the highest loadings value is in VP2

with a value of 0.929. The hypothesis in this study is tested by calculating a P value for each path

coefficient. The P value can be one-tailed or two-tailed based on the researcher's prior knowledge

about the path's direction and the sign of its coefficient.

Table 2

Instrument and Loadings
Instrument Loadings
DL1. I actively respond to discussions through feedback in online discussion forums. 0.672
DL2. | can write reports or papers to be uploaded to e-Learning. 0.678
DL3. I can use special software for scientific writing (e.g., Mendeley, EndNote, MindMaple lite). 0.746
DLA4. | can use special statistical software (e.g., SPSS, Excel, and Minitab). 0.761
DL5. I can create video content with special software (Camtasia, Animoto, WeVideo, Powtoon, or
others) to support lectures. 0.806
DLS6. I use special image processing software (paint, photoshop, CoreDRAW, and the like) to do lecture
support assignments. 0.753
FTP1. | believe that every morning should be started with an activity plan. 0.772
FTP2. When | want to achieve something, | set a target and how to achieve that goal. 0.812
FTP3. Before making a decision, | weighed the pros and cons. 0.772
FTP4. 1 will work on assignments that can support my progress even though it is difficult. 0.787
101. I am often annoyed by the amount of unfiltered information on the Internet. 0.861
102. | feel overwhelmed by the amount of information that is useless to me every day from various
Internet sources. 0.921
103. I receive too much misinformation from the Internet. 0.827
PL1. I can predict lecture demands well. 0.758
PL2. | know my own learning style. 0.727
PL3. | can understand the learning problems that | experience. 0.746
PLA4. | have a good memory. 0.782
PL5. | can manage time effectively. 0.785
PL6. | am not afraid of the demands of lectures. 0.722
PL7. 1 am confident in my ability to pass exams/tests. 0.701
MAL. | am aware when | understand something. 0.636
MAZ2. | make up for weaknesses by using good study skills. 0.711
MAZ3. | think of the easiest way to complete academic assignments. 0.700
MAA4. | confirmed the necessary steps for completing the task before initiating the work. 0.756
MAGS. | double check my work to make sure it gets done on time. 0.765
ML1. | can relate the information I learn in one subject to other subjects. 0.716
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ML2. | have a favorite subject matter. 0.767
ML3. In my opinion, studying is a useful activity. 0.751
ML4. In my opinion, it is important to understand what is being studied. 0.752
MLS5. | learn by combining various sources and information (e.g., lecture notes, textbooks, scientific

journals, and others). 0.796
MLS6. | believe that the knowledge acquired today has practical applications. 0.754
SCL1. I have a hard time breaking bad habit. 0.755
SC2. My work is hampered by bad habits. 0.769
SC3. | find it challenging to maintain focus. 0.767
SC4. | act without thinking about the repercussions. 0.775
SH1. Using smartphone is part of my daily routine. 0.773
SH2. My activity depends on my smartphone. 0.893
SH3. Using a smartphone is a habit that | can't give up. 0.872
VP1. For me, social media feels more real than the outside world. 0.879
VP2. When connected through social media, it's like I'm with my friends in the same place. 0.929
VP3. When | use social media, | feel like I'm seeing or listening to my friends for real. 0.915

The researchers employed PLS-SEM, a widely utilized technique in SEM, to determine the PLS
bootstrapping factors. Readings were acquired using resampling techniques in this method.
Evaluating the Cronbach's alpha, AVE, composite reliability, and standardized item loadings for
each category enabled the assessment of the accuracy and reliability of the measurements. As per
Hair et al. (2012), all the composite reliability and Cronbach's alpha values in Table 3 are equal to
or greater than 0.70. According to the findings of Hair et al. (2012), the results demonstrate
convergent validity as the factor loadings on each latent construct exceed 0.60, and AVE for each
construct surpasses 0.50.

Table 3
Cronbach's Alpha, Composite Reliability, AVE
Cronbach's alpha Composite reliability AVE
Digital Literacy 0814 0814 0.523
Future-Time Perspective 0.794 0.795 0.617
Information Overload 0.840 0.865 0.758
Meaningful Learning 0.852 0.857 0.572
Metacognitive Awareness 0.760 0.765 0.511
Personalized Learning 0867 0.873 0.557
Self-Control 0.766 0.769 0.587
Smartphone Habits 0.805 0.835 0.719

Virtual Presence 0893 0896 0.824




Journal of Social Studies Education Research 2024:15 (1), 149-186

The AVE for each construct is higher than 0.50. According to Hair et al. (2012), while the
minimum acceptable value is 0.50, all the results in Table 3 surpass this threshold, ranging from
0.765 to 0.896 on the composite reliability

scale and from 0.760 to 0.893 on the Cronbach's alpha scale. Please refer to Table 4, where the
condition for discriminant validity is met when the HTMT correlation ratio is below 0.90, as stated
by Hair et al. (2012).

Table 4

Heterotrait-Monotrait Ratio of Correlations (HTMT)

VP x VP x SH

DL FTP 10 ML MA PL SC SH VP SC

0.440
VP x SC 0333 0201 0.169 0202 0202 0.305 0.295 0.132 0.196
VP x SH 0243 0.120 0.072 0.170 0.128 0.217 0.147 0.095 0.143

Data Collection

The research documentation process should encompass the research context, research sample,
study scope, and the procedures for data collection and analysis (Burns and Grove, 2003).
Furthermore, the research sample must be included. The questionnaire was distributed to all
current engineering faculty students, and they all returned it. Survey participants submitted their
information via an online form and were directed to complete the survey through a hyperlink. The
questionnaires were returned by the respondents in satisfactory condition, meeting the eligibility
requirements to proceed to the tabulation phase. We tabulated the data using SPSS software based
on the Likert scale. Normality, Multicollinearity, Autocorrelation, and Heteroscedasticity tests

were conducted. This was followed by hypothesis testing.
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Data Analysis

For the data analysis phase of this project, we will employ SPSS to conduct a normality test on the
questionnaire responses, determining their adherence to a normal distribution. Subsequent
examinations will include tests for multicollinearity, autocorrelation, heteroscedasticity, and
scatterplots. Following this, the data undergoes analysis using SEM with the application of PLS
technique. The positive outcomes from the SPSS analysis justified the necessity for further
examination, leading to the execution of this analysis. The study utilized SmartPLS version 4 for
the analysis. Potential challenges in regression analysis using the OLS technique include limited
data sets, missing values, skewed data distribution, and multicollinearity. These challenges can be
effectively addressed through the application of PLS analysis method. The dependability of the
study design was initially assured through the utilization of the measurement model, following the
procedures delineated by Anderson and Gerbing (1988). In the second phase, we generated 5,000
bootstrapping samples to assess the dependability of field-to-field connections. In conducting

hypothesis testing, we conducted bootstrapping analysis using SmartPLS software.

Findings
Assumption Test

Normality

A normality test, as defined by Ghozali (2016), is employed to assess whether the residuals or
influencing factors in a regression model adhere to a normal distribution. For the regression model
to function effectively, it is imperative that the residuals conform to a normal distribution.
Although not mandatory for all variables, normality checks are essential for all numerical values.
It is a standard practice to verify the normality of each variable in a regression model. It should be
noted that, unlike regression models, the variables under analysis in this study do not require the
residual values to adhere to a normal distribution. The distribution of an ideal regression model
adheres to or closely approximates the normal distribution. In this study, the Kolmogorov-Smirnov
test was utilized to determine whether the residuals conform to a normal distribution. A data set is

considered regularly distributed if the probability value exceeds 0.05.
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One-Sample Kolmogorov-Smirnov Test

Unstandardiz

ed Residual

I 597
Normal Parameters®® Mean .00o0ooo
Std. Deviation 201574163

Most Extremne Differences  Absolute 056
Positive 027

Megative -.086

Test Statistic 056
Asymp. Sig. (2-tailed) A07°

a. Test distribution is Mormal.

h. Calculated from data.

Figure 2. Normality Test Output
Figure 2 illustrates the One-Sample Kolmogorov-Smirnov Test with a test statistic of 0.05. This
result suggests that the data appears to follow a normal distribution. In this study, an assessment
of normality was conducted through graphical analysis. If the residuals adhere to a normal
distribution, the line representing the observed data will closely align with the observed data.
Figure 3 presents a P-plot graph depicting the data, showcasing a normal distribution.
Normal P-P Plot of Regression Standardized Residual

Dependent Variable: MA
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Figure 3. Normality Test Graphic
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Multicollinearity

To validate the presence of multicollinearity in the processed data, it is important to examine the
correlation matrix, compute the variance inflation factor (VIF), and evaluate the tolerance values.
The multicollinearity test is employed to discern any correlation among the independent variables
within a regression model. In regression analyses, these tests detect correlations among the
predictor variables, also known as independent variables. During the examination of coefficients,
the t-count is expected to be smaller than the t-table value due to the significant standard error.
Consequently, we lack substantial evidence to draw definitive conclusions regarding the potential
connection, if any, between the two factors. Progressing with the investigation is contingent upon
initially establishing the interconnections among the different elements. When the tolerance value
exceeds 0.05, no statistically significant relationship is observed between the independent
variables. Notably, none of the components exhibit a correlation coefficient equal to or exceeding
95%. According to the VIF study, all the independent variables have VIF values below 10,
indicating the absence of identifiable correlations between the variables. Table 5 shows the

absence of multicollinearity among the independent variables in the regression analysis.

Table 5

Multicollinearity, Autocorrelation, Heteroscedasticity Test

Model Multicollinearity ~ Autocorrelation Heteroscedasticity Results
Tolerance  VIF DW t Sig.
1 No
Multicollinearity Multicollinearity
FTP 0,766 1,306
VP 0,698 1,432
10 0,901 1,110
SC 0,834 1,200
DL 0,618 1,618
SH 0,701 1,426
ML 0,504 1,983
PL 0,492 2,031
2 No Autocorrelation
Durbin-Watson 2,039
3 No
Glejser Test Heteroscedasticity
FTP -0,863 0,388

VP 2,139 0,329
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10 0,128 0,898
SC -0,609 0,543
DL -1,566 0,118
SH -1,000 0,318
ML -0,065 0,948
PL -0,219 0,827

Regression analysis approaches can improve the reliability of the Glejser test. In this scenario, the
magnitude of the residue is defined as the independent variable. This characteristic enhances the
test's proficiency in identifying statistically significant correlations, thereby increasing its
effectiveness. In this inquiry, the results obtained from all the metrics employed were deemed
statistically significant when the score exceeded 0.05, as indicated by the data presented in Table
4. The autocorrelation test is employed to establish a connection between errors at time "t" and
errors at time "t-1" in a linear regression model. The primary objective of this study is to identify
any potential correlation between these two events and uncover indications of bias within the data.
A regression model can only be considered legitimate if there are no correlations present in the
dataset, commonly referred to as an autocorrelation issue. The Durbin-Watson table shows that
the lower limit, dL, is 1.82, and the upper limit, dU, is 1.88, both of which are presented in the
"magnitude™ section of the paper. The "magnitude” column displays two distinct integers. This
study aims to determine the extent of the disparity between the 4-dU and Durbin-Watson scores,
as well as the dU and Durbin-Watson score. Given the current circumstances, this implies that the
data does not exhibit any statistically significant autocorrelation.

The heteroscedasticity test is utilized to identify the cause when the residuals from a regression
model lack a consistent dispersion pattern. Homoscedasticity, a fundamental statistical concept, is
satisfied when the residual variance remains constant across all datasets. In contrast,
heteroscedasticity occurs when the residual variance varies over time. It's important to note that
there is no inherent contradiction between the two types of distributions commonly referred to as
homoscedastic and heteroscedastic. Homoscedasticity, characterized by a constant standard
deviation, is a fundamental property in statistics. Also, heteroscedasticity, often referred to as the
absence of homoscedasticity, stands out as a significant distinguishing factor across various
regression models. It is common for people to assert the absence of heteroscedasticity when

discussing homoscedasticity.
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Hypothesis Testing Results

The outcomes of the analysis conducted through SmartPLS are presented in Figure 4, depicting
the paths of all hypotheses formulated in this study derived from the results of the PLS analysis.
Additionally, Table 6 presents each hypothesized relationship in the study, revealing that almost
all hypotheses exhibit a positive and significant correlation. However, two hypotheses were
rejected. Hypothesis 11, addressing the impact of information overload on meaningful learning,
and Hypothesis 14, investigating the influence of smartphone habit on metacognitive awareness,
were both found to lack a statistically significant effect. Table 6 presents the outcomes of the PLS
analysis conducted using SmartPLS, which were employed to assess all the formulated direct
effect hypotheses in this study. The findings of the study provide evidence in favor of Hypothesis
1 (B=0.035, p=0.000), which states that self-control has a positive and significant influence on
personalized learning. When it comes to the process of developing and putting into action
personalized learning plans, these observations highlight how important it is to take into
consideration the concept of self-regulation. Self-control has a positive and significant impact on
smartphone habit, meaning that the degree of self-control an individual possesses directly affects
their capacity to manage and limit their use of smartphones. This is supported by the hypothesis
that self-control has a positive and significant impact on smartphone habit. In the third hypothesis
(B=0.046, p=0.021), it is found that self-control has a positive and significant impact on digital
literacy. Individuals who possess high levels of self-control are able to effectively manage the
information they take in, establish priorities, and manage tasks, which enables them to navigate
through information overload more effectively. Self-control has a positive and significant impact
on information overload, as demonstrated by the hypothesis H4 (f = 0.050, p = 0.025). Self-control
is essential for effectively managing an excessive amount of information and improving the
efficiency of learning. Self-control has a positive and significant impact on future-time
perspective, as demonstrated by the fact that individuals who have a broader future-time
perspective exhibit better time management skills and task performance within the self-regulatory
framework of time perspective (f = 0.040, p = 0.002).

Hypothesis 6 demonstrates a positive and statistically significant relationship (B = 0.042, p =
0.013), wherein the habit of using a smartphone has an impact on personalized learning. Similarly,
Hypothesis 7 demonstrates a positive and statistically significant effect (B = 0.045, p = 0.003),
wherein the habit of using a smartphone has an impact on digital literacy, thereby enhancing



Journal of Social Studies Education Research 2024:15 (1), 149-186

students' performance in their learning processes. Furthermore, it is worth noting that Hypothesis
8 demonstrates a positive and statistically significant relationship (p = 0.033, p = 0.000), which
suggests that positive digital literacy has a positive influence on personalized learning. According
to research, the use of smartphones results in a more significant improvement in academic
performance in individualized learning environments than the use of traditional methods. The fact
that students can easily access information through their smartphones is another way in which
smartphones contribute to the improvement of students' digital literacy. The activities of
recognizing, gathering, and evaluating digital information are considered to be essential
components of the learning process. Not only do smartphones make mobile learning easier, but
they also provide valuable information about careers. On the other hand, it is essential to keep in
mind that excessive use of smartphones can result in addiction and have a detrimental effect on
academic performance.

There is statistical evidence that Hypothesis 9 is true, as shown by a § value of 0.042 and a p value
of 0.000. This supports H10 (B = 0.042, p = 0.019) by showing that too much information has a
positive and significant effect on digital literacy. Hypothesis 11 (3 =0.037, p = 0.390), on the other
hand, shows that too much information doesn't really help with meaningful learning. Also,
Hypothesis 12 (B = 0.035, p = 0.000) shows that knowing how to use technology well has a big,
positive impact on learning that matters. Hypothesis 13 (B = 0.039, p = 0.000) also says that
meaningful learning has a big, positive impact on metacognitive awareness. Researchers have
found that having too much information can make it harder for students to understand and organize
what they are studying, which can hurt their test scores. Learning digital literacy helps students
get better at finding information, communicating in different ways, and fixing common problems
they run into when using digital tools. Research also shows that being aware of how you think and
feel about your thoughts can help students learn by making it easier for them to plan, track, and
evaluate their own learning. This can lead to better grades and the ability to learn on your own for
longer periods of time. The results of Hypothesis 14 (p = 0.029, p = 0.521) show that using a
smartphone too much doesn't have a big positive impact on metacognitive awareness. The research
we did shows that using a smartphone can change other cognitive factors and metacognitive
awareness. Next, Hypothesis 15 (B = 0.040, p = 0.000) shows that looking into the future has a
big, positive impact on being aware of how you think. There is a positive correlation between
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future-time perspective and increased levels of mindfulness and cognitive self-consciousness, as

demonstrated by the search results.

Table 6
Hypothesis testing

Hypothesis B t p Results

H1. Self-Control -> Personalized Learning 0.035 3.627 0.000 Supported
H2. Self-Control -> Smartphone Habit 0.037 10.079 0.000  Supported
H3. Self-Control -> Digital Literacy 0.046 2309 0.021  Supported
H4. Self-Control -> Information Overload 0.050 2.242 0.025 Supported
H5. Self-Control -> Future-Time Perspective 0.040 3.042 0.002 Supported
H6. Smartphone Habit -> Personalized Learning 0.042 2478 0.013 Supported
H7. Smartphone Habit -> Digital Literacy 0.045 2,983 0.003  Supported
H8. Digital Literacy -> Personalized Learning 0.033 17.607 0.000 Supported
H9. Information Overload -> Future-Time Perspective 0.042 3.697 0.000 Supported
H10. Information Overload -> Digital Literacy 0.042 2.338 0.019  Supported
H11. Information Overload -> Meaningful Learning 0.037 0.860  0.390 Rejected
H12. Digital Literacy -> Meaningful Learning 0.035 13.441 0.000 Supported
H13. Meaningful Learning -> Metacognitive Awareness 0.039 5.010 0.000 Supported
H14. Smartphone Habit -> Metacognitive Awareness 0.029 0.642 0.521 Rejected
H15. Future-Time Perspective -> Metacognitive Awareness 0.040 15.167 0.000  Supported
H16. Virtual Presence x Smartphone Habit -> Digital Literacy 0.042 2,561 0.010 Supported
H17. Virtual Presence x Self-Control -> Digital Literacy 0.040 4.487 0.000 Supported
H18. Virtual Presence x Self-Control -> Information Overload 0.040 2.020 0.043  Supported

Regarding moderation effects, Hypothesis 16 (B = 0.042, p = 0.010) shows a positive and
significant relationship, suggesting that the moderating effect of virtual presence on smartphone
habit and digital literacy influences smartphone usage on learning efficacy and the potential for
smartphones to facilitate digital literacy among students .Similarly, Hypothesis 17 (f = 0.040, p =
0.000) shows a positive and significant relationship, highlighting the moderating effect of virtual
presence on self-control and digital literacy, emphasizing the importance of teaching effective
technology use and the impact of smartphones on learning and memory. Lastly, Hypothesis 18 (B
=0.040, p = 0.043) suggests a positive and significant relationship between the moderating effect
of virtual presence on self-control and information overload, emphasizing the influence of a virtual
moderator on individuals' cognitive processes during remote participation in discussions. This
underscores the significance of virtual presence in virtual worlds and social virtual reality
platforms. Enhancing students' self-regulation skills is crucial for enhancing the quality of their

learning. This will affect students’ metacognitive suggestions, which is crucial to consider as it will
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significantly impact learning outcomes. Refer to Table 7 for the comprehensive results of the

hypothesis test in this study.

Table 7
Hypothesis results

Hypothesis Results

H1 Self-control has an influence on the performance of personalized learning, and it can be implied that with
increased self-control, personalized learning can be better.

H2 Self-control has an influence on smartphone habits, and it can be implied, with increasing self-control, the
habit of using smartphones will be controlled and directed towards positive things.

H3 Self-control has an influence on digital literacy, and it can be implied that students' digital literacy skills can
be improved by increasing self-control.
Self-control influences information overload, and it can be implied that the learner's ability to receive

H4 information can be improved by increasing self-control so that the learner can keep information overload
from occurring.

H5 Self-control influences future-time perspective, and it can be implied that students' ability to see from a
perspective that emphasizes their future can be improved by increasing self-control.

H6 Smartphone habits can affect personalized learning, and it can be implied that students' ability to learn
independently can be improved by students' self-awareness to regulate their smartphone usage habits.
The habit of using smartphones can affect digital literacy, and it can be implied that a good pattern of habits

H7 in using smartphones will provide an increase in the digital literacy of students, and the ability to process
information of students will increase.

H8 Digital literacy influences personalized learning, and it can be implied that good and maintained digital
literacy for students, will improve the quality of students' personalized learning.
Information overload influences future perspectives, and can be implied, with the ability to manage good

H9 information in good quantities and maintained for students will improve the quality of students' personal
learning.
Information overload impacts digital literacy. Managing appropriate amounts of quality information can

H10 - A . . S - .
enhance understanding of digital literacy and improve our ability to process digital information effectively.
Information overload does not affect meaningful learning. Efficiently organizing vast quantities of

H11 information for students does not necessarily lead to their comprehension of the underlying significance of
their learning.

H12 Digital literacy impacts meaningful learning. Enhancing digital student literacy can lead to a better
comprehension of students' learning processes, ultimately influencing their academic performance.
Meaningful learning has impacts on metacognitive awareness. Enhanced comprehension of students' learning

H13 processes can enhance the management and oversight of mental processes employed by students to aid
learning, thereby impacting their academic performance.

H14 Smartphones habit does not affect metacognitive awareness. Students' smartphone usage patterns do not
affect the management and supervision of the mental processes involved in learning.

H15 Future-time perspective influences metacognitive awareness. The student's capacity to perceive the conditions
in front of them affects the control and oversight of the cognitive processes engaged in learning.
Virtual presence has a moderating influence on smartphone habits and digital literacy. Perceiving oneself as

H16 physically present in a digital environment can impact the connection between smartphone usage habits and
digital literacy. This can be seen as a catalyst for enhancing digital literacy.
Virtual presence moderately impacts self-control and digital literacy. Believing one is physically in a digital

H17 environment can affect the connection between self-control and digital literacy. Managing your visual
appearance can act as an opportunity for enhancing self-control and digital literacy.
Virtual presence moderately affects self-control and information overload. Believing one is physically in a

H18 digital environment can affect how self-control relates to information overload. Managing one's visual

appearance can act as a catalyst for enhancing self-control and the capacity to process extensive information
effectively.

Overall, these observations show how important it is to think about self-control when making and

using personalized learning plans. The amount of self-control a person has directly affects how
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well they can control and limit how much they use their smartphones. It's easier for people with a
lot of self-control to handle too much information because they can better control what they take
in, set priorities, and do their work. To effectively handle an excessive amount of information and
improve the efficiency of learning, you must possess self-control. Within the self-regulatory
framework of time perspective, people who have a bigger picture of the future are better at
managing their time and getting things done. Personalized learning is helped by knowing how to
use technology. Research shows that smartphones improve academic performance more than
traditional methods when used in specific learning situations. Recognizing, collecting, and
evaluating digital information are all important parts of learning. Smartphones make learning on
the go easier and give you useful information about careers. It is important to keep in mind, though,
that using your phone too much can become an addiction and hurt your grades. If students know
too much, it might be hard for them to understand and organize what they are studying, which
could hurt their test scores. Learning digital literacy helps students get better at finding
information, communicating in different ways, and fixing common problems they run into when
using digital tools. Research also shows that being aware of how you think and feel about your
thoughts can help students learn by making it easier for them to plan, track, and evaluate their own

learning. This can lead to better grades and the ability to learn on your own for longer periods of
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Discussions

This study proposes that self-control has an impact on engineering students, especially those who
are actively engaged in learning and striving for improvement. This study highlights the
significance of the Internet and smartphones in online learning, expanding on prior research
regarding literacy and swiftly advancing technologies. Indicates that students are required to
acquire knowledge beyond the traditional school setting and classroom environment. Students are
impacted by rapid technological advancements, particularly due to the widespread use of
smartphones among the working-age population. Smartphones being widespread amplifies the
visibility of this phenomenon. Students are impacted by quickly developing technologies and need
to be managed effectively. Improving personalized learning with the internet. Bicen & Arnavut,
2015 discovered that internet access significantly impacts college student decision-making
smartphones impact individuals' social interactions.

Because digital literacy can affect a student's ability to control themselves, it is very important to
teach responsible online behavior in the classroom. Individualized learning outcomes are improved
when self-control is raised. This suggests that higher self-control can lead to better personalized
learning, which is supported by Lepp et al. (2013). Students can see the future in a way that
prioritizes long-term goals better if they learn to control themselves better. This finding fits with
what Hidayati et al. (2023) found. People who are self-disciplined can control how much
information they take in, set priorities, and manage their tasks well, showing that they are very
good at dealing with the huge amount of information they come across.

Self-control affects how people use their smartphones, and research shows that having more self-
control makes people use their smartphones more carefully and on purpose, doing positive things.
This finding fits with what Galla and Duckworth found earlier (2015). Lin et al. (2015) say that
research shows smartphones may make people less self-controlled and more impulsive. As a result,
developing self-control is necessary for managing too much information and learning effectively.
Self-control affects digital literacy, which means that teaching students how to be more self-
controlled can help them learn how to use technology better. This finding fits with what Pangrazio
et al. (2020) found earlier. Also, being able to see the future makes it easier to control your
impulses. The study shows that changing how someone thinks about time can affect their ability
to control themselves. People who think about the future more often tend to have better cognitive

functioning because they can better control their emotions (Van Dursen et al., 2015). People's
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metacognitive abilities are greatly impacted by how well they can control themselves. In fact,
research has shown that people with high levels of self-control also have better metacognitive
abilities. Students can deal with too much information and improve their ability to process it
effectively by learning how to control themselves better. Asif and Anwar (2020) talk about how
this discovery adds to previous research on literacy. The results of this study agree with those of
Mucha et al. (2020) in that self-control is a key factor in determining metacognitive awareness.
Metacognition, an important part of cognitive learning, is closely linked to students' ability to
change the course of their learning outcomes.

Research shows that using technology helps students do better in school when they are
personalized learning instead of traditional learning. Xie et al. (2019) also found similar things in
their earlier research. To get a balanced approach, it's important to think about the pros and cons
of using smartphones for personalized learning. Smartphones are very important for improving
students' digital literacy because they make it easy to get information. It is important to learn how
to recognize, get, and evaluate digital information. That being said, it's important to remember that
relying too much on smartphones can hurt your ability to understand and use digital information,
which can hurt your grades. Previous research by Tejedor et al. (2020) also supports these
conclusions. Students say that smartphones make mobile learning more flexible and give them
access to important career information. Overall, using your phone too much can become an
addiction and make it harder to do well in school.

For this reason, it is important to think carefully about both the pros and cons of smartphones to
have a balanced approach to personalized learning. When students see the values that will stay
with them in the future, their learning activities have real meaning for them. The research shows
that students’ metacognitive awareness grows when they are actively involved in meaningful
learning, which leads to better overall learning outcomes. This agrees with what Gallego-Gomez
et al. (2020) found and with what other research has found. Too much information can make it
hard for students to understand and organize, which can lower their test scores in the end. Digital
literacy is an important part of teaching students how to find information, communicate their ideas,
and fix common technical issues that come up with digital tools. This finding is similar to what
Pangrazio et al. (2020) found good technology skills allow students to connect with different

people and ideas around the world, which helps with learning and personal growth. Students who
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know a lot about metacognition usually do better in school and are better at learning and controlling
themselves.

Metacognitive training has been shown to enhance academic performance and cognitive abilities,
especially in children with limited awareness of their own thoughts. Research shows that
metacognitive awareness aids students in devising, supervising, and evaluating their learning
processes, contributing to enhanced meaningful learning, previous research conducted by Barnes
& Stephens (2019) also supports these findings. This, in turn, fosters scholastic achievement and
the development of self-regulated learning over time. The expanding and rapid dissemination of
information on the Internet is significantly impacting students due to the growing number of
internet users. The findings of this study align with earlier research conducted by Alheneidi and
Smith (2021), which shows that students are affected by the overwhelming presence of excessive
information. When students encounter an excessive amount of information, their ability to absorb
and organize knowledge is hindered, impeding their capacity to rely on the information effectively.
Considering this, practicing self-control becomes imperative to prevent adverse effects that may
result from the use of cellphones and the Internet. The findings of this study reveal that self-control
is crucial for maintaining a smartphone usage habit that focuses on applications bringing benefits
rather than causing difficulties. This conclusion aligns with research conducted by Gokcearslan et
al. (2016), which also observed substantial positive results in a similar context. Similarly, Ko et
al. (2016) found results that were consistent with these findings.

This study contributes to existing knowledge in three distinct ways. Firstly, it deepens our
comprehension of the role of metacognitive awareness among students in higher education.
Secondly, it contributes to the expanding body of evidence that establishes a connection between
students' emotional and motivational states and their metacognitive abilities. Thirdly, there are
limited initiatives like this one that experimentally investigate how to optimize learning
preparation using technology in contemporary higher education.  This study suggests that
metacognitive processes and success in daily self-control are crucial for managing conflicts that
arise during students' learning processes. This process involves an individual's metacognitive
awareness of the challenges students encounter, the strategies employed to address them, and the

implementation of plans, oversight, and assessment to resolve these issues.
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Conclusion and Limitations

This research emphasizes the importance of learning and instruction for engineering students as
essential elements of the learning process. It stresses the significance of meaningful learning and
metacognitive awareness in students to improve their learning activities and extract significance
from each lesson. Various factors influence students' ability to understand the learning material
due to their diverse backgrounds and conditions. These factors impact material providers serving
engineering students, prompting them to create content that encourages students to extract meaning
from each lesson. This study uncovers a significant influence of moderating factors like virtual
presence, self-control, and smartphone usage patterns on digital literacy and information overload.
Amid unforeseen changes, factors impacting students' learning values gain significance and can
greatly affect their academic success. The study emphasizes the ever-changing nature of the
learning environment and the significance of taking into account external factors that could impact
the learning process. This study provides valuable insights into the factors that affect individual
learning. It is crucial to recognize specific constraints and suggest directions for future research.
The study's sample size is restricted because of its random selection, which may restrict the
applicability of the results to different contexts. Future research on this topic should use a larger
sample size and employ probability sampling to improve the study's external validity. Moreover,
utilizing self-reported data can lead to biases like memory bias and various forms of subjectivity.
The researchers could not evaluate the agreement between participants' self-reported answers and
their real knowledge gain. Assessing the perceived value of acquired knowledge is essential in the
learning process as it aids in retaining engineering concepts. Future research could investigate
more objective methods for evaluating knowledge retention and acquisition. Self-control
significantly impacts individual learning by affecting students' ability to efficiently manage and
supervise their own learning procedures.

There is also a strong link between a student's ability to control themselves and how well they do
in school. These results make it clear how important it is to think about self-regulation when
creating and using personalized learning strategies. The amount of time spent on a smartphone is
directly affected by how much control is used and how often the device can be used. There is also
a strong link between lack of self-control and using smartphones inappropriately. Self-discipline
is important for developing healthy cell phone habits and limiting how often you use your phone.

Individuals who can understand and derive meaning from information are more likely to remember
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and use theoretical ideas they learn effectively. This is a very important point that needs more
attention, especially from people who teach students who are very open and quick to learn. Going
forward, researchers may look into using various tests to fully comprehend self-control, self-
awareness, and the most useful teaching methods for helping students learn. In the future, teachers
should look into their students' digital activities in more depth. More research could go into this
topic by looking at other aspects of smartphone use that might affect how aware students are of

their learning.
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