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Abstract—Education that reflects the fast growth of
technology must be considerably enhanced, for instance,
through learning media. Charles Prosser played a crucial role in
engineering education by establishing standards for the field. In
line with this legacy, the current study aims to examine the
impact of focused immersion, digital literacy, and learning
motivation on learning methods and the academic success of
engineering students. A quantitative method with a
cross-sectional survey design was used to engage 420 students
from the Faculty of Engineering at an Indonesian institution.
Based on the data analysis, the structural equation model (SEM)
was considered, and the results showed that focused immersion
(p = 0.000), digital literacy (p = 0.014), and learning motivation
(p = 0.000) served as mediators between learning methods and
academic achievement in Prosser’s theory, as can be seen from
the significant value of p<0.05. Ultimately, the results of this
research contribute to understanding the important role of
focused immersion, digital literacy, and learning motivation in
improving students’ academic performance in engineering
education.

Keywords—focused immersion, digital literacy, learning
motivation, learning strategies, student academic performance

I. INTRODUCTION

Nowadays, students encounter education with a growing
amount of integration from smartphone technology [1, 2]. The
propensity of students to spend a lot of time on smartphones
can have a positive influence on the design of
smartphone-based applications. The integration of innovative
teaching and training tools has the potential to improve not
only overall academic achievement for learners but also the
quality of their understanding [3], access to learning
opportunities, student ability to acquire skills through the use
of real-world situations, and overall progress in learning. The
process of ensuring that pupils grasp the significance of all
they have learned must be monitored [4].

Engineering education is a complex and multifaceted
process influenced by various internal and environmental
factors that impact student achievement. Furthermore, the
process of engineering education requires students to possess
strong cognitive, problem-solving, and
information-processing skills [5]. The importance of
student’s academic performance in engineering education
mirrors both the quality of the education system and their
readiness for future challenges in their careers. Robust
academic performance is characterized by a solid
understanding of key concepts, critical thinking abilities, and
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the capability to apply information to real-world issues [6].

In addition, Charles Prosser played a crucial role in
structuring and coordinating the engineering education
system. Specifically, Prosser aimed to address challenges in
engineering education through the development of curricula,
enhancement of practical training, and improvement of
collaboration between engineering education institutions and
industry. In this context, the primary mission was to make
education more relevant and prepare graduates to handle
contemporary issues. After completing education, student
needs to decide whether to pursue advanced studies. However,
career paths are not immediately chosen after completing
education. Additionally, the introduction should articulate the
relevance and significance of study questions in the field [7].

Obstacles in engineering education keep evolving, thereby
requiring continual efforts to be consistent with the demands
of today’s economy and workforce. Prosser’s Sixteen
Theorems provide a strong foundation for bridging the gap
between education, business, and employment. Specifically,
industry standards and work practices show that effective
vocational training should be in line with the job, using the
same processes, tools, and machinery [8].

Subsequently, to achieve the desired result, there are some
clarifying questions, such as: 1) what are the prospects for
engineering graduates? 2) what skills are needed, and 3) what
kind of education will be received? The challenges facing
engineering graduates are becoming increasingly intricate and
diverse [5, 6]. While engineering education has progressed by
enhancing problem-solving abilities, graduates need to also
possess a strong desire to learn and the ability to adapt and
continuously improve their skills [7, 8]. Investigation of skills
and learning mechanisms facilitating their development
should guide future enhancements in engineering education
[9].

According to the Posser context, engineering student need
to excel in a skill relevant to their future industrial
environment. In this context, student is expected to acquire
skills in line with their prospective industry. The tension
between theory and practice is commonplace in engineering
education, particularly within companies. While refining
skills of student in a discipline related to their future industry
is beneficial, those with strong multitasking abilities have
enhanced employment prospects. Competence can be
improved through various methods, including optimizing
learning process [10].
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Focused immersion is attainable through deep and
concentrated learning experiences on specific topics or
technical skills [11]. The purpose of focused immersion in
engineering education is to provide student with a detailed
and comprehensive learning experience, enabling a better
understanding of technical concepts and the development of
skills pertinent to their engineering profession [12].

Methods for enhancing competence include offering
industry internships, leveraging technology, and fostering
interest of student in learning [13]. Digital literacy refers to an
individual’s effective use of digital technology and media,
including the ability to find, evaluate, comprehend, and
communicate information online [14]. Student with strong
digital literacy can leverage technology to access more
knowledge, explore deeper, and communicate in innovative
ways [15]. Moreover, digital technology can be used to
incorporate interactive learning methods, such as game-based
learning, simulations, or personalized online learning
platforms [11, 13].

Engineering education studies often require a thorough
understanding of scientific concepts, practical application of
technical skills, and a commitment to staying abreast of rapid
technological advancements. Learning motivation is crucial
in engineering education to support academic and
professional success of student. This phenomenon helps to
promote a lifelong learning spirit and a strong desire to
comprehend and apply knowledge for technological and
societal development [16].

The educational context consists of an effective and
sustained learning process where student acquire knowledge,
abilities, and understanding [17]. Effective learning strategies
are important in vocational education for producing graduates

who are competent and prepared to face workplace challenges.

The use of effective and comprehensive learning methods will
facilitate the development of graduates with competency,
competitiveness, and readiness to confront industry and
professional challenges. When skills training is executed
correctly, student can address various technical challenges
and make significant contributions to technology and
innovation advancement.

Various methods, including tests, exams, projects,
presentations, and other assessments, are commonly used to
evaluate student academic performance [14, 17]. Academic
Performance comprises academic accomplishments and
achievements throughout academic journey [15]. For
graduates in vocational education, academic performance
plays a crucial role in determining educational attainment and
readiness for entering the workforce or pursuing higher
education. Attaining high academic achievements is essential
to develop a thorough understanding of engineering
principles and the ability to apply them in real-world
situations [18, 19]. Therefore, institutions and faculties need
to actively encourage and support student in order to become
successful and competent vocational education graduates
[20].

The current exploration investigates the impact of focused
immersion, digital literacy, and learning motivation on
academic achievement in engineering education [15]. Limited
studies comprehensively examine the simultaneous
associations between these variables, hence this study aims to

provide empirical data on the effects of learning styles on
academic achievement in engineering education. In addition,
the study aims to describe the direct, indirect, and mediating
effects of focused immersion, digital literacy, and motivation
on learning styles and academic achievement in engineering
education in the framework of Prosser’s theory.

II. MATERIALS AND METHODS

Charles Allen Prosser (1914) stated the theory of functional
and quality technical and vocational education for the
acquisition of skills and the desire for economic and
technological growth in a country. In 1925, Prosser
summarized his philosophy into sixteen "theorems." Charles
Prosser is a philosopher who views the philosophy of
vocational education as essentialism in accordance with his
theories. This theory will be studied and explored in this
research to see and prove the relevance of Prosser’s theory in
current engineering education. Fig 1 will display the design of
the Android mobile learning application.

Exercise

1. The command in SQL that falls into DDL is...
a. SELECT

b UPDATE
c. CREATE
d INSERT
2. The command used to add new data is..
T a. ADDNEW
| b INSERTINTO
¢ INSERTNEW
(-9 Exercise e

i
Te—rm
r 3. Here is the correct command fo add data to the student
table...
a  INSERT INTO siswa VALUES
(‘Dimas’, Rini’, ALdD);
b, INSERT NEW (‘Dimas’, Rini""Aldi") INTO siswa
c. ADDINTO siswa VALUES (‘Dimas’, Rini’, Aldi’),
d.  SELECT INTO siswa VALUES
(‘Dimas’, Rini’,"Aldi")
Tihis app was designed by :

=¢| Dr. Elfi Tasrif, MT

and team of Electronic Engineering Department

4. Here is the command to display the name column of the | |
student table..

a.  SELECT nama FROM siswa

b.  EXTRACT nama FROM siswa

c.  DELETE nama FROM siswa

d.  SHOW nama FROM siswa

Faculty of Engineering, Universitas Negeri Padang =]

Fig. 1. Mobile Android learning application.

After the design of the application (Fig. 1) is completed, it
will be utilized by the students to facilitate the progress of this
study. The study comprised 420 students from the Faculty of
Engineering at Universitas Negeri Padang in Indonesia. It was
crucial to recognize that the sample comprised specific
individuals and did not represent the entire population. The
sample was chosen using non-probability sampling through a
data-based census method with saturation strategies, as
opposed to random selection. Participants in this research
have used Android-based learning applications that were
intended to aid the learning process. These participants were
recruited using internet media, and they subsequently
completed a pre-prepared web-based questionnaire.

Surveys were then distributed to collect information on
Learning Motivation, Focused Immersion, Student Academic
Performance, and Digital Literacy. Surveys proved effective
in collecting data for investigating variables and anticipating
participant responses.

To conduct the mediation effect test, the complementary
mediation test procedure was used. This consisted of studying
the direct and indirect effects and testing statistical
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significance, while avoiding subjective assessments.
Technical abbreviations were explained during the first usage,
and the writing was consistent with conventional academic
structure with consistently applied citations and formal
language variants. The demographic characteristics of the 420
respondents were shown in Table 1.

Table 1. Characterization respondents
Sample Characterization

Frequency Percent

Male 278 66.2
Gender Female 142 33.8
Total 420 100
<21 years old 285 67.9
21-23 years old 128 30.5
Age >23 years old 7 1.7
Total 420 100
2020 178 42.4
2019 143 34.0
Student ID 2018 82 19.5
Number 2017 17 4
Total 420 100
Electronic Engineering 97 23.1
Electrical Engineering 68 16.2
Mechanical Engineering 58 13.8
Major Automotive Engineering 60 14.3
Civil Engineering 60 14.3
Mining Engineering 77 18.3
Total 420 100

Table 1 showed gender variations, with males (66%)
outnumbering females. Regarding age, those above 21 year
had the highest participation (61.9%). In terms of the
registration year, student in 2020 had the highest proportion
of participation (42%), while student in 2017 had the lowest
(4%). Electronics engineering majors (23.1%) constituted the
majority of participants.

The saturated sample method was used to determine the
test, requiring sampling all members of the population. The

sample was selected through non-probability sampling,
showing it was not randomly selected. The sample did not
have equal access to all aspects of the population.

III. RESULT AND DISCUSSION

The data collected from this investigation were as
followed:

A. Measurement Model Assessment

The measurement evaluated the correlation between latent
variables and the respective statements. Additionally,
assessment model measurement showed an association
between each of the indicators and its corresponding variable,
known as latent, with the following tests conducted:

1) Convergent validity

Convergent validity testing analyzed the influence of
certain variable measurement items on bending effects [21].
In this test, four aspects had to be considered, namely 1) the
item was valid when its outer loading was greater than 0.7, 2)
the data was reliable when Cronbach’s alpha exceeded 0.7, 3)
the required composite reliability value had to be above 0.7,
and 4) the required average extracted variance (AVE) value
had to be above 0.5.

All statement items on learning Motivation, Focused
Immersion, Student Academic Performance, and Digital
Literacy variables with an outer loading value > 0.7 were
considered valid, while those with a value < 0.7 were
withdrawn from the model. Table 2 showed that e-learning
AVE, Focused Immersion, Student Academic Performance,
and Digital Literacy had values > 0.5. E-learning AVE had a
loading value of 0.75, Focused Immersion had a value of
0.698, Student Academic Performance had a value of 0.765,
Digital Literacy had a value of 0.623, and Learning Strategies
had a value of 0.714.

Table 2. Internal consistency reliability dan convergent validity results

Predictor Item Outer Loading >0.7 Cronbach Alpha Composite Reliability AVE > 0.5
LM1 0.846
LM2 0.869
. . LM3 0.866
Learning Motivation M2 0891 0.933 0.947 0.75
LMS5 0.846
LM6 0.877
FI1 0.845
Focused Immersion FI2 0.845 0.784 0.874 0.698
FI3 0.816
. SAP1 0.893
Student Academic SAP2 0.824 0.846 0.907 0.765
Performance
SAP3 0.905
DLI1 0.815
DL2 0.817
DL3 0.775
Digital Literacy DL4 0.745 0.899 0.920 0.623
DL6 0.776
DL7 0.791
DL8 0.802
LS1 0.846
LS2 0.869
. . LS3 0.866
Learning Srategies LS4 0.801 0.919 0.937 0.714
LS5 0.846
LS6 0.877
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The latent variables classified the measurement variance,
hence, composite reliability values from Table 2 showed that
Focused Immersion, Student Academic Performance, and
Digital Literacy all exceeded 0.7. The Cronbach’s alpha value
for Learning Motivation was 0.933, with values of 0.784,
0.864, and 0.899 for Focused Immersion, Student Academic
Performance, and Digital Literacy, respectively, all
surpassing 0.7. Therefore, measuring each aspect of Learning
Motivation, Focused Immersion, Student Academic
Performance, and Digital Literacy provided reliable and
consistent data.

2) Discriminant validity

The Fornell-Larcker criterion examined  the
distinguishability of a construct from others [22]. For
example, when a hidden variable shared variance with the
underlying indicator but outperformed others, the variable
had a distinctive value. This meant that the unique value was
observed when the variance of a variable, indicator, or item

exceeded the variance of the latent variable when compared to
others.

Table 3 showed that all correlation values of the
Fornell-Lacker criterion for each variable satisfied the
discriminant validity test requirements. Several numbers with
values close to 0.9 were considered satisfactory and approved
[23].

The test result in Table 4 showed that all variables had a
Heterotrait-Monotrait Ratio of 0.90, showing valid (unique)
discriminant validity. Furthermore, the variables/constructs
under consideration were diametrically opposed to one
another. Henseler established a measuring standard with a
0.90 value as the upper limit of the ratio and declared that a
ratio distribution with a value less than 0.90 was considered a
legitimate discriminant [21].

Table 3. Fornell Larcker criterion results

Predictor Digital Literacy =~ Focused Immersion  Learning Motivation ;iz::;rilegs Student Academic Performance
Digital Literacy 0.789
Focused Immersion 0.536 0.835
Learning Motivation 0.545 0.501 0.866
Learning Strategies 0.701 0.529 0.734 0.845
Student Academic 0.560 0.597 0.780 0.678 0.875
Performance

Table 4. Heterotrait Monotrait ratio (HTMT) results

Predictor Digital Focused Learning Learning
Literacy Immersion  Motivation _ Strategies

Digital

Literacy

Focused 0.635

Immersion

Learning

Motivation 0.587 0.579

Learning 0.765 0.622 0.789

Strategies

Student

Academic 0.640 0.726 0.877 0.768

Performance

B. Structural Model Assessment

The statistical method used to analyze and explain the
relationship between latent variables (which are not measured
directly) and measurable variables (which can be measured
directly) in a model is often known as SEM analysis. This
analysis allows researchers to test hypotheses about the
relationships between variables and test complex conceptual
models involving many variables, both independent and
dependent [22].

The link between latent and measurable variables is
measured using a variety of approaches in SEM analysis,
including path analysis, factor analysis, and regression
analysis. SEM analysis results can provide comprehensive
knowledge of the structure and causality of a conceptual
model while also allowing for more complex hypothesis
testing than typical statistical methods [22].

SMA predicted the causation of latent variables. The R and
Q square tests in SEM PLS were used to assess the process at
this point. In addition, bootstrapping was used to conduct a
significance test for predicting the existence of a causal

relationship. Furthermore, PLS study question testing
adopted a non-parametric bootstrapping perspective to assess
the importance of the coefficients rather than relying on
normally distributed data.

1) R-square dan Q-square

R-squared assesses how much variance in endogenous
variables (measurement variables) can be explained by
exogenous factors (latent variables) in the model. R-square
shows how well the suggested model matches the observed
data. In general, the R value goes from 0 to 1, with a greater
number indicating that the model fits the data better [22].

Meanwhile, Q-square is an extra metric that goes from -
to 1, and a greater number suggests a more accurate forecast.
Q-square is an out-of-sample predictive metric that shows
how well a SEM model can predict the values of endogenous
variables that were not utilized in model construction [22].

In evaluating latent variables, the R-squared test assessed
the extent to which exogenous variables impacted
endogenous variables. In the structural model, a value of 0.26
or above was regarded as a significant requirement for
establishing the strong effect of exogenous factors on
endogenous variables. Moreover, a score range of 0.13-0.25
showed considerable digital literacy and a value range of
0.02-0.12 indicated a minor effect [24].

Q-square (predictive relevance) predicted the model’s
measurement value and estimated the parameters. A number
greater than zero implied that the model was predictively
relevant, while a number less than zero showed that the model
was not predictive. When the value achieved was 0.35 or
above, the structural model’s predictive relevance was
considered good. However, when the value fell between 0.15
and 0.35, it was considered medium [25].
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Table 5. R square and Q square

Variable R Square Q Square
Digital Literacy 0.491 0.301
Focused Immersion 0.280 0.190
Learning Motivation 0.539 0.400
Student Academic 0.672 0.508

Performance

Table 5 showed the R square value of Digital Literacy,
which was 0.491. Learning Motivation, Focused Immersion,
and Student Academic Performance collectively accounted
for 67.2% of the impact on Digital Literacy, indicating its
high quality. Moreover, the variable had a Q square value of
0.400, suggesting that Learning Motivation, Focused
Immersion, and Student Academic Performance could
accurately predict Digital Literacy. The R squared score for
Student Academic Performance variable, 0.672, implied that
the influence of Learning Motivation and Focused Immersion
on Student Academic Performance was substantial, at 67.2%.

The Q square value of 0.508 for Student Academic
Performance variable showed the ability of Learning
Motivation and Focused Immersion to reliably predict
Student Academic Performance. Meanwhile, Focused
Immersion variable yielded an R square of 0.280, showing
that Learning Motivation had a 28% predictive effect on
Focused Immersion. Finally, the Q square value for Focused
Immersion variable was 0.190, showing that e-learning had a
medium capacity to predict Focused Immersion.

2) Path analysis and study questions testing

Study questions were addressed through data analysis using
the bootstrapping method [26]. A T statistic value exceeding
1.96 and a significant value less than 0.05 showed the
presence of exogenous variables influencing the endogenous
and vice versa [27]. The T statistic values were presented in
Fig. 2.
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Fig. 2. Model Calculation Results with T values (Smart PLS 3).

Fig 2 displays the T-statistic values for the analyzed model.
In this analysis, a T-statistic value exceeding 1.96 indicates a
significant influence of exogenous variables (independent
variables) on endogenous variables (dependent variables), or
vice versa. The T-statistic values are used to assess the
strength and significance of the relationships between the
variables in the model. A T-value greater than 1.96 suggests a
significant impact of exogenous variables on endogenous
variables. Next, Fig. 3 will display the results of the p-value.

Learning o
000 otivation 0000 00

/ 000”0000 0 ooo\
LM1 LMz M3 M4 LM3 LM

Fig. 3. Model Calculation Results with P-Value (SmartPLS 3).

Fig 3 presents the p-values for the analyzed model. The
p-value is used to measure the statistical significance of the
relationships between variables. In this study, a p-value less
than 0.05 indicates that the relationship between variables is
significant. Therefore, when the p-value < 0.05 and the
T-statistic > 1.96, it demonstrates that there is a significant
influence of exogenous variables on endogenous variables
and vice versa.

Table 6. Results of the measurement model

Original
Path Analysis Sample T Statistics Values
Digital Ijlteracy -> Student 0101 2 465 0014
Academic Performance
Focusedblmmerswn -> Student 0240 5127 0.000
Academic Performance
Learnlng Motivation -> Student 0.605 15.163 0.000
Academic Performance
L.earnlng Strategies -> Digital 0701 19.754 0.000
Literacy
Learnlng Strategies -> Focused 0529 11.037 0.000
Immersion
Learplng Strategies -> Learning 0734 19.678 0.000
Motivation
Learning Strategies -> Digital
Literacy-> Student Academic 0.642 18.691 0.000
Performance
Learning Strategies -> Focused
Immersion-> Student Academic 0.642 18.691 0.000
Performance
Learning Strategies -> Learning
Motivation-> Student Academic 0.642 18.691 0.000

Performance

T-statistic value indicated the route significance between
variables in the structural model, as shown by the results of
the test in Table 6. T-statistics result greater than 1.96
(two-tailed, o = 0.05) showed that all analyzed independent
factors had a substantial influence on the dependent variables.
With an original sample value of 0.101, a statistical T value of
2.465 > 1.96, and a P-value 0of 0.014 < 0.05, Table 6 showed
that digital literacy variable had a significant influence on
student academic performance. This showed that the
influence of digital literacy was significant and beneficial.

The outcomes of the path analysis of Focused Immersion
on Academic Performance variable showed a sample value of
0.240, signifying a positive influence. Additionally, the
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statistical T value was 5.127 > 1.96, and the P-value was
0.000, showing that attention immersion had a significant
impact on student academic performance. Similarly, with an
initial sample value of 0.605, learning motivation variable
showed a positive directional impact. Learning motivation
had a substantial influence on student academic achievement,
as showed by a T value of 15.163 > 1.96 and a P value of
0.000, according to statistical analysis.

The study presented the results on the mediation among
focused immersion, digital literacy, and learning motivation
within the framework of Charles Prosser’s theory. The
indirect effect was complete, specific, and significant at the
95% confidence interval, showing that the predictor variable
influenced the criterion variable through the mediator. Path
analysis results showed a direct or indirect impact of the
mediating variable on the impact variable, contributing to the
improvement of the teaching and learning process in
engineering and vocational education.

The use of learning models on smartphones is becoming
increasingly popular in the field of education, particularly as
mobile technology becomes more prominent in daily life. In
this research focused immersion refers to a student’s level of
focus and involvement when using a smartphone for
educational reasons. This may be modified by variables such
as learning program design, content relevancy, and user
interface. Digital literacy refers to the abilities and
competencies required to properly explore and use digital
technologies, particularly smartphones, for educational
purposes. This includes skills like information literacy, media
literacy, and technical competency. Learning motivation
refers to how much students are motivated to participate in
learning activities, and it may be impacted by both inner and
external elements such as interest and curiosity.

Based on the above description, it could be summarized
that learning motivation correlated with focused immersion.
According to the results of the path analysis test, learning
motivation variable indirectly influenced digital literacy
through student academic accomplishment variable.
Therefore, the characteristics of student academic
achievement could help moderate the effect of learning
motivation on digital literacy. These outcomes were in line
with previous explorations [28] on how these variables
interacted to influence learning process [29].

Through focused immersion, learning motivation had a
significant indirect impact on digital literacy and the potential
to moderate the effect of learning motivation on digital
literacy factors. Focused immersion variable could mediate an
indirect effect on student academic progress. Typically, both
immersion and student academic achievement variables could
effectively mediate the indirect effect of learning motivation
on digital literacy variables.

Previous investigations described the significance of
focused immersion in learning strategies, enhancing the
effectiveness and efficiency of learning [12]. Focused
immersion was also advantageous for digital literacy, as
active participation and immersion in content motivated and
engaged student in learning process [30—32]. Motivation of
student to learn was increased when engaged in compelling
and critical tasks [33].

Individuals were more motivated to continue learning and

achieve objectives when they considered what was learned to
be valuable and purposeful. Each person had a unique
learning style, and adopting learning strategies suited to
specific needs and preferences could result in superior
outcomes [33]. To enhance learning outcomes and achieve a
deeper understanding, focused immersion should be
integrated into a broader learning method. Immersion in a
specific topic could substantially impact one’s learning
strategies and academic success.

Effective engineering education is needed to develop
multitasking skills in student [34]. Such skills were highly
valuable in the complex and dynamic workplace, where the
ability to perform multiple tasks simultaneously was essential.
These abilities were increasingly crucial in today’s
demanding workplace [35]. Student would be better prepared
to handle workplace demands with engineering education that
focused on developing these skills.

Understanding the intricate interplay between these
parameters can help academics build and execute successful
smartphone-based learning models that improve student
engagement and learning results. These findings can help
shape educational interventions and policies targeted at
maximizing the potential of mobile technology to improve
students’ learning experiences in a variety of educational
contexts, particularly in engineering education.

IV. CONCLUSION

In conclusion, this study showed the influence of focused
immersion, digital literacy, and student academic
performance in the mediating learning strategies in the
framework of Prosser’s theory. Additionally, the results held
relevance for methods in engineering and vocational
education aiming to enhance learning process through both
learning strategies and student academic performance.
Essential components included actively engaging student in
learning process and integrating real-world context through
industry practice or internships. It was crucial to ensure that
student acquired skills required for future job requirements. In
improving academic performance of engineering student,
offering assistance and support to student facing academic
challenges played a crucial role. Consequently, the
engineering and vocational education in Indonesia showed
the capability to produce graduates well-prepared to excel in
various fields.
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