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Abstract: Computer-Aided Design (CAD) is an essential technology in 

the teaching and training of students in technical and artistic 
disciplines, including food engineering, tourism, and 
environmental protection. This literature review examines the 
influence of CAD utilization in student preparation, emphasizing 
its advantages, including the enhancement of design skills, 
creativity, and analytical abilities, which are vital for cultivating 
proficient and versatile experts. Research indicates that CAD 
utilization enables the simulation of technical processes, the 
design of tourism infrastructure, and the modeling of ecosystems, 
hence enhancing practical learning and the applied 
comprehension of academic concepts. Nonetheless, the 
integration of CAD in education presents problems, such as the 
substantial expense of software and the necessity for specialized 
training for educators. The report suggests strategies for 
enhancing CAD utilization in educational settings, highlighting 
the significance of accessibility and industry partnerships to 
mitigate cost barriers and secure essential resources for effective 
student training. 
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Introduction 
Computer-Aided Design (CAD) is essential in the teaching and training 
of students in diverse technical and artistic disciplines, such as Food 
engineering, tourism, and environmental protection. CAD provides a 
comprehensive array of tools for the creation, modification, analysis, 
and optimization of digital designs, equipping students to visualize 
intricate concepts and cultivate practical skills vital for their future 
professions (Chis R et al., 2024). CAD is a prevalent technology in 
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industry, essential for equipping students to face real-world professional 
issues. Its incorporation into education enables a transition from 
conventional, theory-centric learning methodologies to interactive and 
practical techniques (Rad, D et al., 2023). This cultivates critical 
thinking, creativity, and technical skills, all vital for solving practical 
issues across several domains (Smetanka et al., 2024). In food 
engineering, CAD facilitates the simulation of production processes and 
the design of equipment necessary for food processing. Utilizing CAD, 
students can get an enhanced comprehension of machinery operations, 
process optimization, and engage in the development of virtual 
prototypes. This prepares them for a progressively competitive 
employment market that necessitates technical expertise and 
inventiveness. In the realm of tourism, CAD enhances the design and 
construction of tourism infrastructure. Students may construct 3D 
models of hotels, resorts, and various tourist attractions, examining 
elements such as spatial design, landscaping, and environmental impact. 
This enables them to cultivate a comprehensive viewpoint on tourism 
development, incorporating sustainability and aesthetic considerations 
into their designs. In environmental protection, CAD is utilized to model 
ecosystems and evaluate the effects of human activity on the 
environment. Students can utilize CAD to envision various scenarios 
and assess the impacts of development projects on the environment, 
allowing them to suggest more effective strategies for conserving and 
safeguarding natural resources (García-García et al., 2023;). 
Consequently, CAD fosters the cultivation of experts who comprehend 
the effects of human activities on the environment and are capable of 
formulating creative strategies to alleviate this influence (Lee et al., 
2024; García-García et al., 2023). The advantages of CAD in education 
are apparent, although there are also accompanying obstacles. The 
elevated expenses of software and requisite equipment present an 
obstacle for several educational institutions, especially in 
underdeveloped nations (Dughi, T et al., 2023; Czmoch & Pekala, 2014). 
The deployment of CAD necessitates sufficient training for educators, 
who must be proficient in these tools and capable of effectively 
incorporating CAD into instructional activities (Eadie et al., 2014; 
Kehinde, 2016). The application of CAD in education signifies a crucial 
advancement in modernizing the learning process, equipping students 
with the essential capabilities to meet the growing complexities of 
industry and society.  
This critical analysis seeks to examine the effects of CAD utilization in 
the teaching of students in food engineering, tourism, and environmental 
protection, emphasizing both the advantages and obstacles faced in the 
adoption of this technology. Through the examination of existing 
literature, we aim to ascertain methods for optimizing CAD utilization 
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in educational settings to enhance student benefits and address 
prevailing challenges. 

 
Methodology 
This review reviewed scientific publications, reports, and case 
studies published in the past decade. The sources were chosen for 
their pertinence to the application of CAD in the education and 
training of students in food engineering, tourism, and environmental 
protection. The literature selection process involved identifying 
pertinent articles from databases including Scopus, Web of Science, 
and Google Scholar, removing duplicates, and performing 
qualitative and quantitative assessments of the chosen studies (Chen 
et al., 2022; Copolovici, 2021; Hajj-Hassan et al., 2024). A flowchart 
was employed to depict the literature selection procedure (Figure 1). 

 
 

 
Figure 1: Flow diagram of the specialized literature selection process 
 
 Identification of pertinent items inside databases  

The preliminary search was performed in prominent scientific 
databases including Scopus, Web of Science, and Google Scholar, 
utilizing pertinent keywords such as "CAD in education," "CAD in food 
engineering," and "CAD in environmental protection." (Halevi et al., 
2017).  Filters were applied to refine the results to publications published 
during the last decade and pertinent to the areas of interest.  
 Elimination of redundancies and extraneous sources  
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Upon identifying the articles, duplicates were eliminated to prevent 
the analysis of the same source repeatedly. An first assessment of the 
titles and abstracts was performed to exclude papers that were not 
pertinent to the subject of CAD's impact on education.  
 The qualitative and quantitative assessment of the chosen studies  

 
The qualitative evaluation encompassed an analysis of 

methodological rigor, the validity of conclusions, and relevance to the 
unique educational setting (Dagman & Wärmefjord, 2022; Tracey & 
Hutchinson, 2016). The quantitative assessment entailed examining the 
provided statistics and data, in addition to contrasting the outcomes 
across other studies to ascertain their coherence.  
 Extraction of pertinent data regarding the influence of CAD in 

schooling  

The data extraction concentrated on the advantages, obstacles, and 
effects of employing CAD in the education of students within the 
specified disciplines (Dagman & Wärmefjord, 2022; Hajj-Hassan et al., 
2024).  Extraction sheets were employed to systematically organize 
pertinent information from each trial, ensuring data coherence and 
comparability.  
 Synthesis and Comparative Analysis  

The retrieved data were synthesized and categorized thematically, 
including the advantages of CAD, implementation obstacles, and the 
effects on learning (Chen et al., 2022). A comparative analysis was 
performed across many research to discern trends and deficiencies in the 
specialist literature (Chen et al., 2022; Hajj-Hassan et al., 2024).  

 Results 
Following data synthesis, the chosen articles were re-evaluated to 

verify their pertinence and ascertain the quality of the information 
incorporated in the review (Chen et al., 2022;).  
The Application of CAD in food engineering education  

The reviewed research indicates that the application of CAD in 
food engineering enhances comprehension of technological processes. 
CAD enables students to see material flow and manufacturing processes 
interactively, enhancing their comprehension of processing equipment 
functionality. CAD facilitates innovation by generating virtual 
prototypes of equipment and refining them before actual manufacture.  

Research conducted by Ries (1999) demonstrates that 
incorporating CAD into the food engineering curriculum improves 
students' design capabilities, enabling them to engage in real projects 
and get practical experience pertinent to the food business. Table 1 
delineates the primary advantages and obstacles recognized in literature 
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(Ries, R. 1999.). 
 

Benefits Chalenges 

Enhanced design skills 
(Dagman & Wärmefjord, 
2022) 

High software costs  

Improved visualization of 
processes  

The need for additional training for 
teachers (Dagman & Wärmefjord, 
2022) 

Facilitates virtual 
prototyping  

Teachers' resistance to change 
(Gonzalez et al., 2021) 

Table 1: Benefits and challenges identified in the literature on the use of 
CAD in food engineering. 

Table 1 delineates the primary benefits and obstacles related to the 
application of CAD in food engineering education. On one hand, CAD 
markedly boosts students' design abilities by promoting superior 
visualization of processes and allowing the development of virtual 
prototypes. These elements are crucial for comprehending and 
enhancing intricate food manufacturing processes (Dagman & 
Wärmefjord, 2022). Conversely, the adoption of CAD poses numerous 
problems. Elevated software costs and equipment expenditures are 
significant challenges for numerous educational institutions. Moreover, 
educators necessitate specialized training to proficiently integrate CAD 
into their instruction, as insufficient competence may impede its 
efficient application in educational settings (Dagman & Wärmefjord, 
2022). Educators' resistance to embracing new technology exacerbates 
the challenges of widespread CAD adoption in educational 
environments (Gonzalez et al., 2021).  
 
The application of CAD in tourism education  
In tourism, CAD is utilized for the formulation of infrastructure designs, 
encompassing hotels, resorts, and recreational facilities (Dimopoulos, 
2024; Mandić et al., 2018). Research indicates that the application of 
CAD enhances students' creativity, enabling them to develop intricate 
models of tourist destinations and mimic landscape configurations 
(Carbonell-Carrera et al., 2019; Martin, S. C et al., 2018). Utilizing CAD 
enables students to cultivate vital competencies in the design and 
management of tourism projects, encompassing the evaluation of 
environmental impact and the analysis of economic feasibility (Candia 
& Pirlone, 2022; Sanjeev & Birdie, 2019; Chiș et al., 2024; Demeter et 
al., 2024; Dughi et al., 2023; Roxana et al., 2024). Recent studies 
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illustrate the application of CAD in tourism education for the planning 
of sustainable infrastructure, landscape design, and environmental 
impact assessment. This method enables students to acquire practical 
skills in the design of tourist attractions while taking into account 
sustainability and ecological considerations (Kwak et al., 2021; Chiș-
Junior et al., 2014; David et al., 2014). 

Application Example 

Tourism infrastructure design  Planning of tourist resorts 

Landscaping  Creating sustainable green spaces 

Environmental impact assessment Biodiversity impact analysis 

Table 2: Main applications of CAD in the education of students in the 
field of tourism. 

Table 2 delineates the principal applications of CAD in educating 
students in the domain of tourism. Computer-Aided Design (CAD) is a 
crucial instrument for developing tourism infrastructure, enabling 
students to construct intricate models of hotels, resorts, and various 
tourist amenities. This exercise fosters creativity and aids students in 
comprehending the aesthetic and functional elements essential to 
tourism design (Kwak et al., 2021). Furthermore, CAD facilitates 
landscape design, allowing students to devise sustainable green places 
that enhance environmental sustainability and resilience (Kwak et al., 
2021). Moreover, CAD plays a crucial role in environmental impact 
assessment, assisting students in evaluating and alleviating the adverse 
effects of infrastructure on biodiversity.  
 
The application of CAD in environmental conservation  
In environmental protection, CAD is extensively utilized for ecosystem 
modeling and evaluating the environmental impact of diverse 
development initiatives. Research indicates that CAD-based ecosystem 
modeling facilitates the visualization of intricate relationships among 
various ecosystem components, thereby aiding students and 
professionals in comprehending the potential ecological consequences 
of infrastructure developments (Steffen & von Thenen, 2024; Ritchie, 
2020). CAD modeling enables students to simulate pollution situations, 
identify sources of pollution, and offer methods to alleviate their 
impacts, thereby enhancing their comprehension of environmental 
management (Ries, 1999). Moreover, CAD is employed in the design of 
waste management systems, facilitating evaluations that account for 
both human health and environmental sustainability. This methodology 
aids in cultivating specialists who are more equipped to tackle 
contemporary environmental issues via digital visualization and 
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simulation techniques (Steffen & von Thenen, 2024). 
IMPACT EXAMPLE 

Modeling ecosystems (Steffen 
& Von Thenen, 2024) 

Environmental impact assessment 
(Anderson, 2020) 

Development of analytical 
skills (Ritchie, 2020) 

Analysis of pollution scenarios 
(Robinson et al., 2018) 

Design of waste management 
systems (Ries, 1999) 

Human health impact assessment 

Table 3: Impact and examples of CAD applications in environmental 
protection education. 

Table 3 illustrates the influence and instances of CAD applications in 
environmental protection education. CAD serves as an essential 
instrument for modeling ecosystems, facilitating environmental impact 
assessments and enhancing students' comprehension of intricate 
ecological interconnections (Steffen & von Thenen, 2024). Furthermore, 
CAD fosters the enhancement of analytical skills, enabling students to 
simulate pollution situations, identify sources, and investigate mitigation 
solutions (Ritchie, 2020). Additionally, CAD is utilized in the design of 
waste management systems, aiding in the evaluation of effects on human 
health and the environment, thereby offering students practical insights 
into sustainable waste management (Ries, 1999).  
 
Conclusions 
The application of CAD in the education and training of students in Food 
Engineering, Tourism, and Environmental Protection significantly 
enhances the development of design, creativity, and analytical skills 
(Dagman & Wärmefjord, 2022). CAD enhances comprehension of 
intricate processes, promotes innovation, and enables the practical 
application of academic knowledge. Nonetheless, issues concerning the 
elevated expenses of software and the necessity for educator training 
must be resolved to optimize the advantages of this resource (Dagman 
& Wärmefjord, 2022). This research highlights the necessity for 
educational policies that enhance access to CAD technology and 
mitigate budgetary obstacles, particularly for institutions in developing 
nations. Collaborations between universities and software industry firms 
may mitigate these expenses and furnish essential resources for student 
training (Chen et al., 2022; Hajj-Hassan et al., 2024). Such initiatives 
could facilitate the sustainable and accessible incorporation of CAD into 
education.  
Integrating CAD into the educational curriculum necessitates 
specialized training for educators. Ongoing training and the 
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enhancement of pedagogical skills in utilizing CAD are crucial for 
providing a high-quality educational experience (Eadie et al., 2014; 
Kehinde, 2016). The implementation of CAD necessitates 
accompanying teacher training programs to enable educators to 
effectively and innovatively incorporate these technologies into their 
instructional activities (Chen et al., 2022). Furthermore, subsequent 
research should concentrate on assessing the influence of CAD on 
academic achievement and the cultivation of non-technical 
competencies, including collaboration, analytical reasoning, and 
problem-solving skills. CAD must extend beyond the enhancement of 
technical abilities to also serve as a catalyst for the development of a 
diverse array of competencies pertinent to the labor market (Steffen & 
von Thenen, 2024; Kwak et al., 2021). CAD is a crucial technology for 
enhancing education and equipping students in several technical 
disciplines. The advantages are seen in the enhancement of design, 
visualization, and analytical competencies. To fully leverage CAD's 
potential in education, a systematic approach is essential, encompassing 
accessibility, educator training, and effective curricular integration. 
Consequently, CAD can serve as an effective instrument for teaching 
future professionals, fostering the development of adept and innovative 
specialists equipped to tackle present and forthcoming difficulties in 
business and society. 
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