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Annotatsiya. Zamonaviy avtomobil dizayni ta’limida 3D modellashtirish 

dasturlari muhim vosita hisoblanadi. Ushbu tadqiqot Andijon davlat texnika 

institutida 2024-2025 o‘quv yilida o‘tkazildi va avtomobil dizayni ta’limida Blender 

va Autodesk Alias dasturlarini qo‘llashning samaradorligini baholashga qaratilgan. 

Tadqiqotda 46 nafar 3-kurs talabalar ishtirok etdi va ular ikki guruhga bo‘lindi: 

eksperimental guruh (23 talaba) 3D modellashtirish dasturlaridan foydalangan holda 

o‘qitildi, nazorat guruhi (23 talaba) an’anaviy 2D chizish usullarida ta’lim oldi. Bir 

semestr davomida (18 hafta, 108 soat) o‘tkazilgan eksperiment natijalari shuni 

ko‘rsatdiki, 3D texnologiyalar dizayn kompetentsiyalarini sezilarli darajada 

oshiradi. Eksperimental guruh talabalarining texnik ko‘nikmalari 34.2 foiz, 

vizualizatsiya qobiliyati 41.8 foiz, ijodiy fikrlash 28.5 foiz yaxshilandi. Talabalar 

tomonidan yaratilgan 3D modellarga sanoat vakillari yuqori baho berdilar. Tadqiqot 

shuni isbotladiki, Blender dasturi boshlang‘ich o‘rganish uchun qulay, Alias esa 

professional darajadagi ishlar uchun samarali. Maqolada ishlab chiqilgan o‘qitish 

metodologiyasi O‘zbekiston oliy ta’lim muassasalarida avtomobil va sanoat dizayni 

yo‘nalishlarida qo‘llanishi tavsiya etiladi. 

Kalit so‘zlar: 3D modellashtirish, avtomobil dizayni, Blender, Autodesk 

Alias, dizayn ta’limi, vizualizatsiya, professional ko‘nikmalar, texnologik ta’lim. 

Аннотация. Программы 3D-моделирования являются важным 

инструментом в современном образовании по автомобильному дизайну. 

Данное исследование проводилось в Андижанском государственном 
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техническом институте в 2024-2025 учебном году и было направлено на 

оценку эффективности применения программ Blender и Autodesk Alias в 

обучении автомобильному дизайну. В исследовании приняли участие 46 

студентов 3-го курса, которые были разделены на две группы: 

экспериментальная группа (23 студента) обучалась с использованием 

программ 3D-моделирования, контрольная группа (23 студента) получала 

образование традиционными методами 2D-черчения. Результаты 

эксперимента, проведенного в течение одного семестра (18 недель, 108 часов), 

показали, что 3D-технологии значительно повышают дизайнерские 

компетенции. Технические навыки студентов экспериментальной группы 

улучшились на 34.2%, способность к визуализации на 41.8%, творческое 

мышление на 28.5%. Представители промышленности высоко оценили 3D-

модели, созданные студентами. Исследование доказало, что программа 

Blender удобна для начального обучения, а Alias эффективна для 

профессиональных работ. Разработанная в статье методология обучения 

рекомендуется к применению в высших учебных заведениях Узбекистана по 

направлениям автомобильного и промышленного дизайна. 

Ключевые слова: 3D-моделирование, автомобильный дизайн, Blender, 

Autodesk Alias, дизайн-образование, визуализация, профессиональные 

навыки, технологическое образование. 

Abstract. 3D modeling software has become an essential tool in 

contemporary automotive design education. This research was conducted at Andijan 

State Technical Institute during the 2024-2025 academic year and aimed to evaluate 

the effectiveness of applying Blender and Autodesk Alias in automotive design 

pedagogy. The study involved 46 third-year students divided into two groups: an 

experimental group (23 students) trained with 3D modeling software, and a control 

group (23 students) educated through traditional 2D drafting methods. Results from 

the one-semester experiment (18 weeks, 108 hours) demonstrated that 3D 

technologies significantly enhance design competencies. Technical skills of 

experimental group students improved by 34.2%, visualization ability by 41.8%, and 



 

creative thinking by 28.5%. Industry representatives gave high ratings to the 3D 

models created by students. The research proved that Blender is suitable for initial 

learning, while Alias is effective for professional-level work. The teaching 

methodology developed in this article is recommended for application in 

Uzbekistan’s higher education institutions in automotive and industrial design 

programs. 

Keywords: 3D modeling, automotive design, Blender, Autodesk Alias, 

design education, visualization, professional skills, technological education. 

 

INTRODUCTION 

The automotive industry stands at a fascinating crossroads. Design, once 

confined to paper sketches and clay models, has evolved into a sophisticated digital 

discipline. Walk into any modern automotive design studio—whether it’s Mercedes-

Benz in Stuttgart or GM’s research center in Warren—and you’ll find designers 

working with massive curved screens, manipulating three-dimensional forms with 

the ease of a sculptor shaping clay. This transformation didn’t happen overnight, but 

its implications for education are profound and urgent. 

Here’s the challenge we face in Uzbekistan’s technical universities: our 

students graduate with solid theoretical knowledge, yet many struggles when 

confronted with industry-standard tools. I’ve witnessed this firsthand. A talented 

student can explain the aerodynamic principles behind a car’s body shape, cite the 

golden ratio in automotive proportions, and discuss the history of streamlining from 

the 1930s Chrysler Airflow to today’s Tesla Model S. But ask them to actually model 

that shape in 3D software, and suddenly the conversation shifts from confident to 

cautious. 

This gap isn’t unique to our institutions—it’s a global phenomenon in design 

education. However, it’s particularly pressing in our context. UzAuto Motors and 

other local manufacturers are increasingly demanding graduates who can hit the 

ground running with digital tools. The question isn’t whether we should teach 3D 



 

modeling; it’s how to do it effectively without overwhelming students or sacrificing 

the fundamental design principles that make for truly excellent work. 

What makes this research timely is the democratization of 3D software. Ten 

years ago, professional automotive design tools cost tens of thousands of dollars and 

required high-end workstations. Today, Blender—a remarkably capable open-

source program—is completely free. Autodesk offers educational licenses for its 

industry-standard Alias software. The financial barriers have largely disappeared. 

The pedagogical barriers, however, remain firmly in place. 

The specific context of Andijan State Technical Institute provides an 

interesting test case. We’re not a specialized design school like the Royal College of 

Art or Art Center College of Design. We’re a technical institute where future 

automotive engineers study alongside designers. Our students need to understand 

not just how to make things beautiful, but how to make beautiful things that actually 

work. This dual mandate—aesthetic and functional—shapes everything about how 

we approach teaching 3D modeling. 

The research question is straightforward: can structured instruction in 3D 

modeling software significantly improve students’ design capabilities compared to 

traditional 2D methods? The answer, I should note, isn’t automatically "yes." Good 

designers have emerged from purely traditional training for decades. But the follow-

up questions are equally important: which software should we teach? How much 

class time should we dedicate? What specific skills transfer most effectively to 

industry needs? These are the questions that keep me up at night, and they’re the 

ones this research attempts to address. 

LITERATURE REVIEW 

The integration of digital tools into design education has been extensively 

studied, though most research focuses on architecture or industrial design rather than 

automotive applications specifically. Robertson and Radcliffe (2009) conducted one 

of the seminal studies on 3D CAD in engineering education, finding that students 

who learned with 3D tools developed stronger spatial reasoning skills—something 



 

absolutely crucial for automotive design where you’re constantly thinking about 

how forms work from multiple angles. 

What’s interesting about their findings is the learning curve issue. Students 

initially struggled more with 3D software than with traditional drafting, which 

caused some institutions to question whether the investment was worthwhile. But by 

the end of the semester, the 3D group had not only caught up but surpassed the 

traditional group in complex modeling tasks. This suggests that persistence through 

the initial difficulty pays real dividends. 

Bhavnani and John (2000) examined what they called "strategic knowledge" 

in CAD systems—essentially, understanding not just what commands do, but when 

and why to use them. Their research with Alias (the same software we’re studying) 

revealed that novice users typically know about 30% of the program’s capabilities 

but use them inefficiently. Expert users know perhaps 60% but deploy that 

knowledge far more strategically. This has important implications for how we 

structure curriculum: it’s not about teaching every feature, but about teaching the 

right workflow. 

On the specific question of software choice, the debate in design education 

circles is lively. Blender has gained remarkable traction in recent years, partly due 

to its price (free) but also because of its versatility. Hess (2017) documented 

Blender’s use in automotive design education at several European institutions and 

found that students appreciated its integration of modeling, rendering, and animation 

in one package. The learning curve is steep, but once mastered, Blender allows 

designers to move from concept sketch to photorealistic rendering without switching 

programs. 

Autodesk Alias, conversely, represents the industry standard for automotive 

surface modeling. Cheutet et al. (2007) analyzed its adoption across major design 

studios and found it used in over 80% of automotive manufacturers. The software’s 

NURBS-based modeling approach allows for the mathematical precision that 

automotive production demands. A curve in Alias isn’t just visually smooth—it’s 



 

mathematically continuous to specific degrees, which matters enormously when 

surfaces are eventually translated to manufacturing data. 

The pedagogical question becomes: do we teach industry-standard tools that 

are complex but immediately relevant to employment, or more accessible tools that 

might build confidence and understanding before graduating to professional 

software? Lawson and Dorst (2009) argue for the latter approach in their 

comprehensive study of design cognition, suggesting that cognitive load theory 

supports introducing complexity gradually. Their research showed that students 

overwhelmed by tool complexity often fail to develop fundamental design thinking 

skills—they become so focused on making the software work that they forget to 

make good design decisions. 

Project-based learning in design education provides another crucial 

framework. Dym et al. (2005) demonstrated that engineering students who learned 

through actual design projects showed significantly better retention and application 

of knowledge compared to those taught through traditional problem sets. Kolmos et 

al. (2008) expanded this research specifically to CAD instruction, finding that 

students who modeled real products (even simple ones) developed much deeper 

understanding than those who completed abstract modeling exercises. 

In the automotive context, this suggests that having students model an actual 

vehicle—perhaps a local UzAuto model or a classic design—would be more 

effective than abstract "design a car door" assignments. The challenge, as Yang and 

Yeh (2014) point out, is balancing project complexity with student capability. Their 

research in Taiwan technical universities found an optimal "sweet spot" where 

projects were challenging enough to be engaging but not so complex as to be 

discouraging. 

The visualization aspect of 3D software presents its own pedagogical 

considerations. Bertoline and Wiebe (2003) studied how engineering students 

developed visualization abilities and found that 3D modeling dramatically 

accelerated the development of spatial intelligence. Students who previously 

struggled to read technical drawings often had "aha moments" when they could 



 

rotate a 3D model and see how views related to each other. This has obvious 

applications in automotive design, where understanding how a 2D profile sketch 

relates to the 3D form is fundamental. 

What remains less studied is the specific context of developing countries and 

technical institutes. Most research comes from well-resourced universities in 

developed nations. Barak and Hussein (2008) conducted one of the few studies in 

similar contexts, examining CAD education in Arab technical colleges. They found 

that resource constraints—fewer computers, less powerful machines, limited 

software licenses—required creative pedagogical adaptations. Group work became 

necessity rather than choice. Computer lab time needed careful scheduling. These 

practical realities shape what’s possible in ways that research from Stanford or MIT 

doesn’t always acknowledge. 

  

METHODOLOGY 

The research design follows a quasi-experimental approach comparing two 

parallel groups over one academic semester. While I initially considered a pure 

randomized controlled trial, practical constraints at our institute made this 

impractical. Students self-select into sections based on scheduling, and forcing 

reassignment would have caused administrative chaos. Instead, I ensured the two 

sections were equivalent at baseline through careful measurement of prior skills and 

demographic matching. 

Participants consisted of 46 third-year students in the Automotive Engineering 

program at Andijan State Technical Institute during the 2023-2024 fall semester. All 

had completed foundational courses in technical drawing, engineering graphics, and 

basic design principles. None had prior experience with professional 3D modeling 

software, though about half reported casual familiarity with SketchUp or similar 

consumer-grade tools from personal interest. 

The experimental group (n=23) received instruction in both Blender and 

Autodesk Alias integrated into their design studio course. The control group (n=23) 

continued with traditional 2D drafting methods using AutoCAD for technical 



 

drawings and Adobe Illustrator for design sketches. Both groups met for the same 

total contact hours: 6 hours per week over 18 weeks, totaling 108 hours of 

instruction. 

The experimental curriculum was deliberately structured in phases. Weeks 1-

6 focused exclusively on Blender, chosen as the entry point because of its more 

intuitive interface and the psychological boost of seeing impressive renders 

relatively quickly. Students started with basic mesh modeling, learned about 

modifiers and edge loops, and gradually built up to more complex surfacing 

techniques. The first major project was modeling a simplified car door—simple 

enough to be achievable, complex enough to teach fundamental concepts. 

Weeks 7-12 introduced Autodesk Alias, deliberately building on concepts 

from Blender. The transition wasn’t always smooth—Alias’s NURBS-based 

approach requires different thinking than polygon modeling—but students who had 

mastered basic 3D concepts in Blender adapted more readily than I’d feared. We 

focused on Class-A surfacing techniques: creating curves with proper continuity, 

understanding surface topology, and maintaining design intent through the modeling 

process. 

The final weeks (13-18) involved a comprehensive project: modeling an 

existing vehicle of the student’s choice, with the requirement that they produce both 

a detailed 3D model and photorealistic renders suitable for presentation. I 

encouraged students to choose cars with personal significance. One student modeled 

his father’s battered Nexia—dents and all—which led to fascinating discussions 

about beauty versus perfection in design. 

The control group worked on parallel projects but using traditional methods. 

They sketched multiple views, developed proportions through orthographic 

projections, and created presentation drawings in Adobe Illustrator. Their final 

project required the same level of completeness: a vehicle design shown from 

multiple angles with proper proportions and detail. 

Assessment occurred at three points: pre-test (before instruction), mid-test 

(after 9 weeks), and post-test (end of semester). Each assessment evaluated four 



 

competency domains: technical skill (ability to create accurate models/drawings), 

visualization ability (spatial reasoning and form understanding), creative thinking 

(originality and problem-solving), and professional presentation (quality of final 

outputs). Two faculty members and one industry professional (from a local 

automotive design firm) independently scored each student’s work using a 

standardized rubric. 

Additionally, I conducted semi-structured interviews with 12 students (6 from 

each group) to understand their experiences, challenges, and perceptions of what 

they’d learned. These qualitative insights proved invaluable for understanding the 

quantitative results. 

RESULTS 

The data revealed patterns that were both encouraging and humbling. Yes, the 

experimental group showed significant improvement in most areas. But the path to 

those improvements was messier and more interesting than simple statistics suggest. 

Table 1. Comparison of Design Competencies Development 

Competency Group Pre-test Post-test Gain Gain % t-value 

Technical 

Skills 

Experimental 58.4 78.4 20.0 34.2% 8.73*** 

 Control 57.9 67.2 9.3 16.1%  

Visualization Experimental 52.1 73.9 21.8 41.8% 9.54*** 

 Control 51.7 59.3 7.6 14.7%  

Creative 

Thinking 

Experimental 61.2 78.7 17.5 28.5% 7.21*** 

Note: *** p < 0.001, Maximum score = 100 

Table 1 presents the core quantitative findings. The experimental group’s 

technical skills improved by 34.2% compared to 16.1% for controls—a difference 

that reached high statistical significance (t=8.73, p<0.001). But here’s what the 

numbers don’t capture: the nature of those technical skills differed fundamentally. 

Control group students became more proficient at traditional drafting techniques. 



 

Experimental group students learned to think in three-dimensional space, 

manipulating surfaces and forms in ways that simply aren’t possible with 2D tools. 

The visualization improvements were even more dramatic (41.8% vs. 14.7%). 

During interviews, several experimental group students described experiencing what 

they called "seeing in 3D" for the first time. One student explained it perfectly: 

"Before, when I looked at a car on the street, I saw a shape. Now I see surfaces 

flowing into each other, I see where the character lines define form, I notice how 

reflections reveal curvature. It’s like learning a new language." 

Creative thinking showed the smallest difference (28.5% vs. control group’s 

improvement of 23.1%, not shown in table), which initially puzzled me. After all, 

shouldn’t powerful new tools unleash creativity? The interviews provided insight: 

some students initially became so focused on mastering the software that their 

creative thinking actually decreased temporarily. They were cognitively overloaded. 

It wasn’t until the final project, when technical facility had developed enough to 

become somewhat automatic, that creativity flourished. 

Table 2. Software-Specific Learning Outcomes 

Software Ease of 

Learning 

(1-10) 

Professional 

Readiness 

Student 

Preference 

Industry 

Relevance 

Blender 7.8 Medium 78% Growing 

Alias 5.2 High 52% Industry 

Standard 

Traditional 2D 8.4 Low-Medium 35% Declining 

Table 2 captures an interesting tension in the data. Blender scored highest for 

ease of learning (7.8/10) and student preference (78%), yet Alias—despite being 

harder to learn (5.2/10) and less popular (52%)—offers greater professional 

readiness. This creates a pedagogical dilemma: do we prioritize student comfort and 

engagement, or long-term employability? 

The industry feedback we gathered suggests the answer isn’t either/or. 

Representatives from UzAuto Motors and a local design consultancy reviewed 



 

student work blindly (without knowing which software was used). They rated 

Blender outputs highly for creative exploration and visual communication—exactly 

what you want in early design phases. Alias work scored better for technical 

precision and manufacturing feasibility—critical for production development. 

This suggests a staged approach might be optimal: Blender for learning 

fundamental 3D concepts and creative exploration, then Alias for refining designs 

to professional standards. Indeed, several experimental group students naturally 

followed this workflow in their final projects, sketching and roughing out ideas in 

Blender before rebuilding surfaces more precisely in Alias. 

DISCUSSION 

The results support the hypothesis that 3D modeling software significantly 

enhances design education outcomes, but with important qualifications. The 

improvements weren’t uniform across all students, and the path to proficiency 

involved more struggle than I’d anticipated. 

Let’s talk about what worked. The phased introduction of software prevented 

cognitive overload that Lawson and Dorst (2009) warned about. Starting with 

Blender gave students a confidence boost—they could create something impressive-

looking within a few weeks. This early success proved crucial for motivation. When 

we transitioned to Alias and the learning curve steepened again, students had enough 

invested success to push through the frustration. 

The project-based approach confirmed Kolmos et al.’s (2008) findings about 

contextual learning. Abstract exercises like "model a sphere with perfect topology" 

taught technical skills but felt meaningless to students. Projects like "model your 

dream car" or "redesign a Nexia door handle" engaged both technical and creative 

faculties. The best projects emerged when students chose subjects with personal 

meaning—a father’s car, a vehicle they’d seen in their neighborhood, a design that 

solved a problem they’d personally experienced. 

The visualization improvements deserve special attention. Several students 

who‘d struggled with traditional technical drawing suddenly excelled when they 

could rotate models and see relationships in three dimensions. This aligns with 



 

Bertoline and Wiebe’s (2003) research on spatial intelligence development, but it 

also revealed something more subtle: different students have different cognitive 

strengths. Some think naturally in 2D, finding plan and elevation views intuitive. 

Others think in 3D, finding orthographic projections confusing until they can 

mentally rotate forms. By offering both approaches, we’re serving a broader range 

of learning styles. 

What didn’t work as smoothly? The initial weeks in Alias were rougher than 

expected. The interface feels dated compared to modern software, and the NURBS 

modeling paradigm requires conceptual shifts that some students never fully 

internalized. About 30% of experimental group students continued to think in 

polygon modeling terms even when working in Alias, which limited their ability to 

create the mathematically precise surfaces the software excels at. 

Technical infrastructure presented ongoing challenges. We have one 

computer lab with 24 workstations powerful enough to run Alias smoothly. This 

meant careful scheduling and limited opportunities for students to practice outside 

class time. Several students installed Blender on personal laptops (it runs on modest 

hardware), which gave them more practice time with that software. This likely 

contributed to the preference disparity between Blender and Alias. 

The creative thinking results merit deeper discussion. Why did experimental 

and control groups show similar improvement in creativity when working with 

completely different tools? The interviews suggested that creativity depends more 

on design thinking processes than on specific tools. Students who learned to iterate, 

to critique their own work, to look at references and analyze what made them work—

these students became more creative regardless of whether they worked in 3D 

software or traditional media. 

This aligns with Lawson’s (2005) research showing that design expertise 

develops through reflective practice more than tool mastery. The most creative 

students in both groups shared a common trait: they produced multiple variations, 

sought feedback actively, and refined their work through iteration. The software just 

changed how that iteration happened—digitally versus manually. 



 

Industry feedback highlighted an unexpected finding. While representatives 

praised the technical quality of experimental group work, several noted that control 

group students showed stronger fundamental drawing skills. One industry designer 

commented, "The 3D models are impressive, but can these students sketch a quick 

thumbnail to communicate an idea in a meeting?" This points to a genuine concern: 

are we trading one skill set for another rather than expanding capabilities? 

CONCLUSION 

The research demonstrates that 3D modeling software can significantly 

enhance automotive design education when implemented thoughtfully. Students in 

the experimental group showed meaningful improvements in technical skills 

(34.2%), visualization ability (41.8%), and creative thinking (28.5%). However, 

these improvements come with caveats that educators must consider. 

First, software choice matters enormously. Blender serves as an excellent 

entry point—its lower learning curve and immediate visual feedback help students 

develop confidence and fundamental 3D thinking. Autodesk Alias provides 

industry-standard professional capabilities but requires more investment to master. 

The optimal approach appears to be sequential: build foundations with accessible 

software before introducing industry-standard tools. 

Second, 3D software should complement, not replace, traditional skills. The 

most capable students in this study were those who could sketch ideas quickly by 

hand and then develop them in 3D. The industry feedback reinforces this: designers 

need multiple modes of visual thinking and communication. A curriculum that 

teaches only digital tools, however sophisticated, leaves students with dangerous 

gaps. Third, technical infrastructure significantly impacts outcomes. Students need 

adequate practice time with sufficiently powerful computers. Institutions planning 

similar programs should budget for both hardware and software licenses, or 

creatively leverage open-source alternatives like Blender that run on modest 

hardware. 

Fourth, the pedagog ical framework matters as much as the tools. Project-

based learning, staged introduction of complexity, industry connections for real-



 

world context—these approaches worked in this study and align with broader 

research on effective design education. Simply installing software and telling 

students to "learn 3D modeling" would likely produce far weaker results. 

For Uzbekistan’s technical institutes specifically, these findings suggest 

several recommendations. Integrate 3D modeling into automotive design curricula 

starting in the second year, allowing sufficient time for skill development. Partner 

with local industry (UzAuto Motors, automotive suppliers, design consultancies) to 

provide real-world projects and feedback. Invest in computer lab infrastructure—

even modest improvements make significant differences. Consider Blender as a 

cost-effective entry point, especially for institutions with limited budgets. 

Future research should examine several questions this study couldn’t fully 

address. How do students’ 3D modeling skills transfer to professional employment? 

Does early introduction of 3D software in first year produce better or worse 

outcomes than the third-year introduction used here? How can we better integrate 

traditional sketching skills with digital modeling? What role might emerge 

technologies—virtual reality design tools, AI-assisted modeling—play in 

automotive design education? 

The automotive industry continues evolving rapidly, with digital tools 

becoming ever more central to design processes. Education must evolve in parallel. 

This research suggests that evolution can be managed successfully, producing 

graduates with stronger capabilities and better employment prospects. But it requires 

thoughtful implementation, adequate resources, and recognition that new tools 

supplement rather than supplant fundamental design thinking skills. 

The students who succeeded most in this study were those who learned to 

think like designers first and software users second. That remains the essential goal, 

regardless of which tools we choose to teach. 
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