colellpiillamellalnoll

@AJSP

ISSN: 2663-5798 || Arab Journal for Scientific Publishing Ol g gealil) -\‘Aﬂl — el J\A..a‘gj
22025 — )& — 2 1 laay) F b

IV i, g s e iy 3 .

3 www.ajsp.net

“Remote Learning in Vocational Training: Evaluate the Challenges and
Solutions for Implementing Remote Learning in Civil Engineering
Vocational Programs”

Researcher:

Eng / Ahmed Jawhar Naseeb
Public Authority for applied education and training| Construction training institute| Kuwait

Naseeb Remote Learning in Vocational Training: Evaluate the challenges and solutions for implementing
remote learning in civil engineering vocational programs"

20



http://www.ajsp.net/

@AJSP

colellpiillamellalnoll

ISSN: 2663-5798 || Arab Journal for Scientific Publishing Y A A,MJ\ — el J‘A,m‘gj
#2025 — bl — 2 1yl
[BVEET Gpimmmms fy See ommse smmu S O3 N * WWwWw.ajsp.net
Abstract:

This research analyzes the problems regarding the implementation of remote learning and teaching in civil engineering
vocational programs. The integration of remote teaching as a method of delivering vocational training has gained prominence
due to the incorporation of digital technologies in education, especially after the onset of the COVID-19 pandemic.
Nonetheless, the absence of adequate practical professional experience, technical challenges, and limited feedback from
instructors in real-time interaction continues to raise concerns about the effectiveness of remote learning. A structured
questionnaire was distributed among 70 people, including students, teachers, education managers, and professionals from
relevant industries, to investigate their level of exposure to remote education, the challenges, and possible solutions. The
study results suggest that the possibilities of remote instruction techniques are not fully harnessed yet. However, it is almost
unanimously agreed that a blended approach combining remote and face-to-face interactions is optimal. Additionally,
improvement of instructors’ training and the application of simulations and augmented reality (AR) aids are deemed
fundamental for enhancing the quality of remote trades training. Support from government bodies concerned with remote
teaching programs is viewed as a critical component necessary for the success of such programs. This study clarifies the
most important reasons related to effectiveness remote learning in vocational education raises and offers practical answers
to the problems faced by learners and instructors.

Keyword: Distance education, Career preparation, Civil engineering technology, Multi modal learning, Work integrated
learning, Digital training models, Mixed reality.

1. Introduction:

The development of civil engineering programs and other vocational training courses has been impacted by the new
technologies in educational technology. Changes to the digital technology infrastructure and the COVID-19 pandemic
accelerated the development of new remote learning opportunities across the globe. Still, the shift from conventional in-
person teaching to remote instruction comes with its own set of opportunities and challenges. However, for civil engineering
vocational programs, practical education is enhanced by remote learning, although the development of practical skills may
be impeded. This study focuses on the challenges of remote teaching techniques in civil engineering vocational training and
proposes practical solutions.

Civil Engineering is focused on practical aspects, and so is vocational training. Active engagement with tools, materials, and
machinery is critical for the learners in the course. Within the framework of distance learning, this important component is
severely compromised since students cannot interact with real-world applications. That has raised concern among educators
and students and reconsider how practical tasks can be taught appropriately remotely. This study seeks to address these
issues, devise appropriate solutions, and improve the experience of remote learning among students of civil engineering.

In vocational training, the adoption of remote learning methodologies has not only occurred recently, but was hastened by
the global pandemic. Online learning had already been integrated into several training programs well before the pandemic,
but the onset of the COVID-19 outbreak exposed the advantages and challenges posed by fully-remote instruction. The
World Economic Forum reported that the use of online platforms during the COVID-19 pandemic saw a sharp increase,
which included vocational training [1]. School and educational center closures across the globe demanded a move to remote
learning, therefore reconsidering and shifting the age-old methods of teaching towards more creative approaches aimed at
student participation in a virtual setting.

A problem noted with the adoption of remote learning for civil engineering vocational programs is student participation and
engagement. Teaching and learning in vocational education is based on face-to-face interaction, collaboration, and practices
which are not easy to transfer into an online environment. In addition, civil engineering entails intricate theories as well as
manual skills that concepts and driving forces of modern materials science, frameworks and structures, and hands-on
engineering entails—direct interaction with materials and equipment—which is quite a challenge in a virtual space. Learning
opportunities provided to students include theoretical courses/workshops in structural analysis and a comprehensive
introduction to environmental engineering, combined with practical building exercises and advanced construction techniques
associated with diverse contraction competencies. Therefore, remote teaching must address the need to integrate theory and
practical work, which has been extensively discussed in the literature.

Other than remote engagement issues, including region-specific access to advanced technological devices like cellphones,
laptops, desktops, and reliable internet, pose unique barriers to conducting effective lessons for civil engineering students.
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Remote teaching frameworks are heavily reliant on technological infrastructures available which differ greatly across the
region and institution. Gaps in the availability of essential internet services, educational platforms, as well as digital gadgets,
serve to deepen inequalities amongst the student populace. As mentioned in the UNESCO Institute for Lifelong Learning’s
Research Report, limited access to information technology resources and their subsequent access heavily impedes learning,
especially in less developed areas [3]. Such engineering programs encompassing design, modeling, and simulation of
various structures require high-grade fuelled software. Students who don’t possess top-tier computers or required equipment
of application software are provided unequal learning opportunities.

One other issue that affects remote learning in vocational programs such as civil engineering is the evaluation of skills. Most
ways of assessing practical work, including projects, laboratory activities, and face-to-face appraisal, are not easily translated
to an online format. Some practical work can be performed in virtual laboratories, or in videos, but in many cases, vocational
training is devoid of actual interaction. In addition, some practical competencies, when assessed online, tend to be over
presumed due to misrepresentation of trust and reality regarding true capability of the student. Fundamental in the Jones et
al. study is that the use of traditional assessment frameworks whereby students are physically appraised works best aligns
with practical skill evaluation rather than online assessment, thus the need for well thought out practical assessment attr
strategies still remote [4].

Although there are some barriers to remote learning in civil engineering vocational training, several viable options still exist.
The integration of blended learning models which combine self-study with in-person teaching is one option. Blended learning
provides a platform where learners can access theoretical materials online in addition to face-to-face interactions for
practicals. Anderson’s study proposes the flexibility and additional interactive features offered by blended learning enhances
student engagement which translates to better learning outcomes [5]. In civil engineering programs, students can receive
theoretical instruction remotely while the students undertake projects on-campus or contracted construction firms in the local
area.

In addition, the integration of virtual simulations and augmented reality (AR) technology enhances remote learning by
aligning practical skills with theoretical understanding in civil engineering education. With the help of virtual simulations,
learners can engage with 3D models and virtual environments that imitate actual engineering settings. These tools enable
students to solve problems, design, and construct in an advanced simulation environment that does not require any physical
tools or materials, thus providing them with invaluable practical experience. Virtual simulations, as noted by researchers
have proven effective in helping students understand complex concepts more easily and apply theoretical knowledge in
practical situations [6].

Alongside technology based interventions, the harnessing of remote learning in vocational programs is equally reliant on the
development of appropriate teaching practices. Educators need to be taught how to adequately employ digital devices and
how to motivate learners in a virtual classroom. Such training should include inviting active participation by students in
group and solo online tasks, encouraging students to interact amongst themselves, and giving prompt responses to submitted
work. Trained online pedagogy teachers created more engaging and effective learning experiences for their students, which
subsequently improved their students’ learning outcomes [7].

In summary, incorporating remote learning in civil engineering vocational degree programs poses several difficulties,
especially concerning student participation, technical issues, and the evaluation of hands-on competencies. Nonetheless,
these problems may be lessened by applying blended learning approaches, virtual simulation and AR tools, and focused
instructor training. With the constant increase in demand for civil engineers, having knowledge of various learning modalities
will be crucial in teaching students for the workforce. By tackling the difficulties presented by remote learning and striving
toward innovative approaches, vocational training providers have the opportunity to revolutionize the standards and
effectiveness of civil engineering education, ensuring that graduates will genuinely possess the fundamental skills and
proficiencies needed to thrive in their chosen professions.

2. Literature Review

The increasing importance of remote learning in vocational education has prompted great research attention. The vastly
technical and practical nature of civil engineering poses particular difficulties with integrating remote learning. The literature
offers multifaceted insights regarding the offers and barriers associated with remote learning in vocational education and
articulates a myriad of approaches targeted at addressing the students' and instructors' predicaments.
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2.1 Barriers of Remote Learning in Civil Engineering Vocational Education

Like any other area of study, remote learning in civil engineering comes with its unique challenges, the most significant
ones relating directly to the nature of the field. Access to laboratories, construction materials, building sites, and other
physical teaching aids is prerequisite to the acquiring of skills in the field underpinning civil engineering programs. The
absence of these resources in a remote learning environment is a major blockage.

2.1.1 Lack of Practical Experience

Students undertaking engineering studies, particularly civil engineering, require practical, hands-on experience with tools,
machinery, and structures, and therefore the most significant concern in remote civil engineering education is the provision
of such experience. Not only does remote learning stop short of including physical experiences, but it also raises concerns
regarding whether learners are adequately primed to join the workforce. direct learning opportunities are vital for attaining
technical competencies in engineering domains. Students lacking first-hand interaction in such environments often face
challenges integrating theoretical concepts with practical execution [8].

Although there has been some suggestion of using virtual simulations or augmented reality (AR) tools as substitutes, the
technology most often fails to replicate the complete sensory experience associated with manipulating physical materials.
VR can generically simulate some engineering design components, but it lacks the ability to enhance spatial understanding
and tactile interaction with the materials [9]. Furthermore, the domains of civil engineering—considering construction sites
or geotechnical labs—pose an additional challenge that virtual tools are unable to resolve sufficiently.

2.1.2 Technical Barriers and Inequality in Access

While some students struggle with inadequate technology, the vast disparity between individual students' abilities and access
to resources serves as a great barrier to remote learning in civil engineering technology. The inequities in internet access,
hardware, and software all documented in the educational literature worsen the existing gap in remote learning technology
[10]. Data from the National Center for Education Statistics in 2020 revealed that close to one-third of rural students had no
dependable internet connection, a reality very challenging given the heavy digital resource requirements of a civil engineering
curriculum [11].

Programs in civil engineering make extensive use of specific applications like structural and environmental modeling
simulation, Revit, AutoCAD, and other grade specific applications. A combination of high-performance computers and
specialized skill is required to use them. With the absence of such technology and requisite skills, the student becomes a
passive participant, making their full participation in the learning process near impossible. Moreover, students in such a field
face the additional challenge of needing to obtain constant access to highly accurate, precise, and technical tools combined
with the slower internet speed, unstable online page access, and inadequate broadband to achieve educational goals.

2.1.3 Engagement and Motivation

Fostering student interest and participation in remote learning poses distinct difficulties within vocational education and
specifically, civil engineering. Unlike remote learning, which is more passive, students gain motivation through active
learning, face-to-face instructor interactions, and student camaraderie in traditional class settings. These motivating factors
are significantly reduced in remote learning which can lead to students feeling isolated and disconnected.

Research indicates that remote learning is likely to be more effective with the incorporation of active learning techniques
such as groups with assigned tasks, virtual sessions, and real-time instructor guidance. Creating community and active
participation is important to engaging students in an online environment [12]. However, mitigation strategies for tackling
advanced civil engineering issues that require teamwork and interpersonal interactions pose a challenge within civil
engineering programs as adjustment is needed. Online peer reviews, group discussions, and other collaborative projects such
as assignments may provide some solutions but their effectiveness in vocational education is still under investigation [13].
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3. Solutions to Overcome the Challenges of Remote Learning

Although the challenges of remote learning in civil engineering are significant, there is growing evidence that a combination
of innovative technologies and pedagogical strategies can mitigate these obstacles. The literature suggests several potential
solutions, including blended learning models, the integration of virtual simulations, and the development of instructor training
programs.

3.1 Blended Learning Models

One of the most studied solutions in the literature is the implementation of blended learning models. Blended learning
integrates face-to-face instruction with online learning activities, providing students with the advantages of both in-person
attendance and remote learning. In Civil Engineering, blended learning allows students to grapple with theoretical concepts
remotely while providing them opportunities for hands-on learning in actual practice when feasible

Such activities can incorporate the rote passivity of lectures alongside active lecture approaches known as flipped classrooms,
which features prior online lecture material as homework followed by participation in the classroom for active learning
exercises alongside in-person lecturers. Hybrid courses, on the other hand, feature both synchronous lectures online and in-
person practical sessions. Studies noted the effectiveness of blended learning techniques in engineering programs because
they provided opportunities for both theoretical and practical learning simultaneously [14]. This guarantees that students do
not become too reliant on remote learning and simulations but still experience the physical skills essential for practicing civil
engineering.

In addition, blended learning can mitigate some of the technological challenges of remote education by allowing students to
interact with content on mobile phones and even on systems with low bandwidth. This adaptability can be beneficial for
students in less developed regions, or those who do not have access to advanced technology. [15].

3.2 Virtual Simulations and Augmented Reality

Augmented reality and virtual simulations are especially effective in addressing remote learning challenges in civil
engineering education. Students are able to appreciate 3D interactive models in advanced simulations featuring structural
designs or environmental analysis. Compared to traditional classrooms, augmented reality allows students to physically
experience concepts of engineering by seeing and interacting with mechanisms in the real world [16].

Incorporating these technologies within a course program requires additional funding for content creation and specialized
infrastructure. Although several institutions have utilized VR and AR technologies, others including us have struggled with
budgeting, equipment, and trained faculty [17].

3.3 Instructor Training and Support

The effectiveness of remote learning within civil engineering programs has been achieved as a result of the broader teaching
system at a particular institution and its progressive attitude in integrating new technologies into the teaching process [18].
The efficiency of remote learning deeply depends on how well an instructor is trained. In technical disciplines such as civil
engineering that include a multitude of topics, proper and effective delivery is key. Research shows that equipping instructors
with adequate training in online teaching and technological tools will enhance the quality of remote learning [19].

In their research [20], put forth the notion that well-trained instructors tend to utilize advanced online teaching strategies
which enable them to develop interactivity in their classes, leading to improved student performance. Programs that train
educators need to emphasize proper use of digital tools and focus on course design, assessment, feedback, and student
interaction. Providing instructors with relevant materials and skills helps instructors meet the needs of their students balanced
against the desired enhanced educational achievement.
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3.4 Collaborative Platforms and Peer Interactions

promoting active participation in vocational training delivered online can be achieved through cultivating a collaborative
learning environment. In the field of civil engineering, instruction is enriched through collaborative problem solving, social
interactions, and active participation from students. Remote interactions can be facilitated through discussion boards,
collaborative editors, and video conferencing programs. Collaborative mechanisms are also useful for supporting
multidisciplinary peer reviews, group assignments, and informal tutoring, all of which are essential in the teaching and
learning of civil engineering [21].

The implementation of remote learning opportunities in aviation engineering voational programs is beset with challenges,
especially in regard to the practical aspects of the profession, as well as the industry’s physical infrastructure and facilities.
Nevertheless, many of these obstacles can be addressed through the incorporation of blended learning approaches, the use of
virtual reality simulations and augmented reality, and customized instructor training [22]. With the ever-growing changes
and advancements in civil engineering, remote learning enables effective learning during off-classroom periods, which for a
virtual setting can occur outside of traditional classroom setups, making it essential for meeting industry expectations [23].
By overcoming challenges in innovative ways, vocational education institutions can improve the standard of civil engineering
training, ensuring students possess relevant competencies for successful career prospects [24].

4. Methodology

This case study assesses the problems and possible solutions of applying remote learning in civil engineering vocational
training. For this purpose, a self-administered structured survey questionnaire was given to a sample of 70 comprising
students, instructors, educational administrators and practitioners from the industry. The questionnaire attempted to measure
the level of exposure participants have towards remote learning, the problems encountered, and their suggestions to enhance
remote vocational training.

4.1. Research Design

The study employs a quantitative descriptive approach and used a survey questionnaire as the primary method of data
collection. Responses to the survey are closed-ended making it possible to compute for the challenges and perceptions, and
pinpoint the preferences regarding remote learning in vocational training that are statistically prevalent.

4.2. Participants

The total sample of 70 participants was drawn for the study. These participants were chosen to portray a more comprehensive
cross-section of the civil engineering vocational training value chain which comprises:

Students (36% of the sample)
Instructors (64% of the sample)

The practitioners were drawn from different vocational colleges that offer civil engineering programs in order to capture
various remote learning experiences. The remote learning experiences were defined by the following criteria:

Current role: Participants were defined as students, instructors, educational administrators, or industry professionals directly
involved in vocational training.

Knowledge of remote learning: A participant should possess understanding or experience with remote learning from
vocational context.
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4.3. Survey Structure
The survey is grouped into three core parts:
Section 1: General Information

This section collects demographic information with some role-related information as well as knowledge of remote learning
in vocational education.

Section 2: Challenges in Remote Learning

Respondents were asked to rate a number of statements regarding barriers they encounter in remote vocational training on a
Likert scale from “Strongly Agree” to “Strongly Disagree” including barrier such as lack of practical exposure, technical and
equipment access barriers.

Section 3: Solutions and Improvement

This part deals with suggestions for enhancing remote learning in vocational programs. Respondents were asked to state their
views regarding blended learning, instructor preparatory training, peer and industry collaboration.

4.4. Data Collection

The survey was conducted using an online survey tool. This was done to enhance convenience and ease of completion of the
survey. Participants received two weeks to complete the survey. The responses were stored in a database for ease of data
collection, thereby enhancing the quality of data collected.5. Data Analysis

The data collected using the survey responses were summarized by calculating descriptive statistics - deriving frequencies,
percentages, and mean scores. This provided insight into the participant demographics, as well as their responses to particular
challenges and solutions. It also enabled the researchers to conduct ANOVA to identify the differences remotely taught
courses had among various subgroups of participants, such as students and instructors. The familiarity with remote learning
technology was analyzed against its perceived effectiveness using Pearson’s correlation coefficient.

4.5. Ethical Considerations

The appropriate normative ethical framework was applied in the context of this study involving human subjects. Participants
provided informed consent and were made aware that their participation would be kept anonymous and the information
provided would be confidential. They were made aware that participation was voluntary and that they could withdraw from
the study with no penalties at any point in time.

4.6. Limitations
Despite the rich understanding of remote learning in vocational training the study offers, it has the following limitations:

Sampling bias: The sample used in this study only comprised 70 participants, which is reasonably smaller than the actual
population of students, instructors and industry professionals.

Self-report bias: The self-administered questionnaires may give rise to biases of participants responding based on their
personal opinions and untrue recounts of events.

Technology Constraints: The study takes into consideration that participants have access to the required technology to
undertake the survey and partake in remote learning activities.

While these limitations exist, the study sheds important insights on the issues and remote learning solutions in vocational
training, especially in the context of teaching civil engineering.
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5. Results

The results section presents the findings from the survey conducted on 70 participants, including students, instructors,
educational administrators, and industry professionals, to evaluate the challenges and solutions for implementing remote
learning in civil engineering vocational programs. The data collected were analyzed using descriptive statistics, ANOVA,
and Pearson correlation to uncover key insights regarding the effectiveness of remote learning, the challenges faced, and
potential solutions for improvement.

Table 1: Demographic Distribution of Participants

Demographic||Percentage (%)
Role

Student 36%
Instructor 64%
Age

18-30 45%
31-40 30%
41+ 25%
Gender

Male 60%
Female 40%

Instructors comprised the largest portion of the sample, accounting for 64%, while students constituted 36%. Age wise, there
is a clear leaner towards younger respondents, as 45% of them indicated that they are between 18 and 30 years old. With
regard to sex, 60% of the sample was male. These demographics reflect fairly well the balance between the learners and the
instructors, representing different age groups that could have differing views on remote learning.
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Figure 1: gender Distribution of Participants
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Figure 2: age Distribution of Participants
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Figure 3: role Distribution of Participants

= Student m Instructor

Table 2: Familiarity with Remote Learning in Vocational Training

Familiarity Level ||Percentage (%)

Very Familiar 42%

Somewhat Familiar||38%

Not Familiar 20%

A greater number of participants (42%) reported being very familiar with remote learning in vocational training, while 38%
said they were somewhat familiar. Participants who stated they were not familiar with remote learning accounted for 20%.
This implies that most of the participants have some background understanding of remote learning settings, which is
important for assessing the effectiveness and challenges presented.
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figure 4: Familiarity with Remote Learning in Vocational Training

Percentage (%)

m Very Familiar = Somewhat Familiar Not Familiar

Table 3: Perceived Effectiveness of Remote Learning

Effectiveness Rating||Percentage (%)

Strongly Agree 22%
Agree 33%
Neutral 28%
Disagree 12%

Strongly Disagree 5%

The data shows that 55% of participants either agree or strongly agree that remote learning is a reasonable form of vocational
training, whereas 28% opted for a neutral response. A considerable proportion (17%) disagree with the effectiveness of
remote learning suggesting that perceptions are mixed among participants regarding its effectiveness in vocational training.
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Figure 5: Perceived Effectiveness of Remote Learning

Percentage (%)

Strongly Disagree
Disagree
Neutral

Agree

Strongly Agree

0% 5% 10% 15% 20% 25% 30% 35%

Table 4: Challenges in Remote Vocational Training

Challenge Percentage (%)
Lack of practical experience 2%
Technology issues (e.g., internet connectivity) 65%
Lack of real-time feedback from instructors 60%
Lack of access to necessary equipment 58%
Time zone differences and scheduling conflicts 53%

The foremost difficulties mentioned by the respondents were absence of practical experience (72%), technological problems
(65%), and absence of timely feedback from the instructors (60%). These findings indicate the major challenges impacting
remote vocational training for civil engineering, an area which requires significant instructor interaction, experience, and

practice for effective skill acquisition.
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Figure 6: Challenges in Remote Vocational Training

Percentage (%)
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Table 5: Preferred Solutions for Remote Learning Challenges

Solution Percentage (%)
Blended learning (mix of online and in-person) 68%
Enhanced instructor training 62%
Use of virtual simulations and AR tools 55%
Better technology and platform integration 51%
Increased student engagement strategies 49%

The most popular recommendation to improve remote learning is the use of blended learning, which combines online and
face-to-face learning at the same time (68%). Further improvement in the area of teacher training (62%) and application of
virtual simulation and AR resources (55%) were also highly supported by respondents. This demonstrates that members
appreciate the integration of conventional instructional approaches and technology to mimic real-world applications.
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Figure 7: Preferred Solutions for Remote Learning Challenges

Percentage (%)
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Table 6: Government Support for Remote Learning

Agreement Level||Percentage (%)

Strongly Agree  ||48%

Agree 40%
Neutral 8%
Disagree 4%

Strongly Disagree||0%

Strong support was recorded in the study with 88% of participants either agreeing or strongly agreeing that government
support is essential for the success of remote vocational training programs. This result highlights the need for further
technological and infrastructural support as well investment in the holistic development of remote learning models in
vocational education.

Table 7: Pearson Correlation Between Familiarity and Effectiveness of Remote Learning

Variable Correlation Coefficient

Familiarity vs Effectiveness 0.75

A Pearson correlation coefficient yielding 0.75 demonstrates a strong positive relationship pertaining to the participants'
comprehension of remote learning and its effectiveness. This means that the greater the level of understanding the participants
possessed, the more they viewed remote learning as effective. This accentuates the consideration of prior knowledge and
understanding as important toward valuing remote learning.
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Table 8: ANOVA Analysis of Effectiveness by Role (Instructor vs Student)
Role Mean Effectiveness Rating F-value ||p-value
Instructor 3.85 4.26 0.02
Student 3.45

From the ANOVA analysis, there is a considerable difference between instructors and students in regard to the assessment
of effectiveness of remote learning, where instructors rated it more positively (mean rating = 3.85) than students (mean rating
= 3.45). The p-value (0.02) is less than the significance threshold of 0.05, thus confirming the difference in perceptions is
meaningful. This suggests remote learning was viewed more positively by instructors, likely because they administer and
direct the learning experience.

6. Conclusion

The objective of this research was to evaluate the difficulties and their considerations related to the application of remote
learning in civil engineering vocational programs. The results of the study reveal both the possibilities and challenges of
remote learning in an area of study that has had a strong focus on physical, hands-on practical activities. Most participants
were willing to accept that remote learning could work, but the absence of hands-on experience, technological constraints,
and insufficient live feedback were cited as major challenges towards its effectiveness.

The findings indicate that a blended approach, incorporating both online and face-to-face interactions, is perceived as the
most effective way to overcome these issues. Additionally, increasing the interactivity of training through the use of virtual
simulations, augmented reality, and improved instructor training can enhance the engagement and quality of remote
vocational training. These insights correspond with other studies that advocate for a blended approach incorporating online
learning and in-person engagement due to the added value of physical interactions face-to-face offer.

Support from the government emerged as a key determinant of the sustainability and expansion of remote learning in
vocational training programs. An overwhelming proportion of respondents noted that policy and infrastructure spending is
necessary to address the technological inequalities and barriers to the effective and equitable remote learning access in the
learning environment.

Overall, the remote learning model offers multiple challenges to the undertaking of civil engineering vocational programs,
but there are also more than adequate ways to make it more effective. Through the implementation of blended learning
approaches, adequate technology, learner-friendly instructional training for instructors, and appropriate resource provision,
educational institutions can foster an enhanced appropriate remote learning environment. With learning technologies
continuing to develop, collaboration between educators, academia, policymakers, and other relevant stakeholders is vital in
resolving the highlighted issues for vocational training to adapt to the evolving requirements of the digital age.
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