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Abstract
The integration of 3D modeling tools into STEM education can provide opportunities for creative
digital production, technical skill development, and hands-on interaction with course content. This
study reports an educational evaluation of Blender-based tutorials implemented in two university
courses: Game Development (GD) and Systems of Virtual Reality (SVR). Over four semesters, 420
anonymous questionnaire responses were collected from GD and SVR course offerings with a total
enrollment of 532 students. The GD course enrolled 428 students and yielded 342 questionnaire
responses, while the SVR course enrolled 104 students and yielded 78 questionnaire responses. This
corresponds to questionnaire coverage of 79.9% in GD, 75.0% in SVR, and 78.9% overall. Because
valid response counts differed across questionnaire items, the results are reported using item-level
valid response counts and interpreted descriptively. Across valid questionnaire responses, many
respondents, especially in SVR, reported moderate-to-high confidence in using Blender after the
tutorials and self-reported understanding of core modeling concepts. Some GD teams even applied
self-created or modified Blender assets in game jam submissions, where Blender use was not required.
These findings suggest that Blender-based tutorials can be meaningfully integrated into GD and
SVR courses as an introductory tool for 3D modeling workflows. The study provides descriptive
evidence of student reception and course-level application, but does not establish causal effects on
modeling competence or learning outcomes.
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1 Introduction

Three-dimensional (3D) content creation has become increasingly relevant in software en-
gineering, game development, simulation, and immersive education. As industries continue
adopting virtual and interactive environments, students require not only programming skills
but also familiarity with digital asset creation tools. Today, 3D modeling underpins industries
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as diverse as entertainment, architecture, engineering, and education, as described by Lin et
al. [13]. It also plays a key role in modern game development [12], which is being taught in
university courses [2]. Engagement with the modeling field can broaden students’ perspectives
and enhance their creativity; some may even discover a genuine interest in it, which could
benefit them in the future as they decide on their careers. Lin, Shih, and Chen [14] revealed
that immersive virtual reality-based 3D modeling significantly enhances creative cognitive
processes. This includes improvements in imagination, curiosity, and the inclination to take
on challenges.

Currently, a diverse range of modeling software is available worldwide, including both
specialized and more versatile options. According to Murodillayevich et al. [17], Soni et
al. [21], and Mavinkurve and Verma [16], Blender has established itself as a popular choice
among individuals who begin the journey in 3D modeling, despite the presence of a steep
learning curve and a complex user interface. Blender is a free and open-source 3DCG tool
that has gained widespread popularity in the field due to its powerful modeling capabilities
and compatibility with game engines like Unity and Godot, as described by Grey and
Balasubramanian [5, 1], which illustrates how Blender can be used effectively in combination
with these engines to develop visually rich, interactive 3D games. Another example is found
in the work of Hidayat et al. [7], where Blender was used alongside Unity to create a horror
game. The project demonstrates Blender’s use case in game development and its viability as
a game design tool.

The rise of virtual reality, augmented reality, and real-time graphics has made 3D modeling
more viable than ever, even for software engineers. This is demonstrated in the work of
Tanmalaporn et al. [22], which has combined Blender assets with Unity and Meta Quest 2
to create a VR cognitive stimulation game for the elderly with mild cognitive impairment.
An additional study by Sebiraj et al. [19] explored how 3D content created in Blender
was integrated into AR and VR environments to improve user experience and enable more
efficient design exploration. Virtual reality can have a great use in education as well as
entertainment. As discussed by Kruachottikul et al. [10], where an application with VR
support was created using Unity, incorporating assets developed in Blender. The results of
this application were positively rated in terms of helping users develop the necessary skills to
obtain a driving license.

A similar study by Jain and Soni [8] used Blender to create models of electronic compon-
ents, which were then used in a Unity application with VR support. Students reported that
they liked the application, stating that it was enjoyable and engaging. The study reported
that 91% of students found interacting with 3D models intuitive and easy to learn, and 86%
described the experience as enjoyable and motivating. In addition, 89% said the application
would be a valuable educational tool and that they would gladly use it in their studies. This
positive response suggests that immersive VR-based modeling can show greater engagement
with course material, enhance the learning experience and support development in a risk-free
environment.

Given these findings, this study aims to describe students’ self-reported experiences and
course-observed outcomes following the integration of Blender tutorials in Game Development
(GD) and Systems of Virtual Reality (SVR) courses. The study was guided by the following
research questions:

RQ1: How do GD students use Blender to create or modify assets for their final projects
and game jam submissions?
RQ2: How do students in the GD and SVR courses differ in their reported level of tutorial
completion?
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RQ3: How do students report their confidence in using Blender after participating in the
tutorial?
RQ4: How do students report their understanding of core modeling concepts after tutorial
participation?

The following sections summarise related work, describe the design of the tutorials and
evaluation methods, present the results, and discuss implications for teaching 3D modeling
within game-development and VR curricula.

2 Related Work

Within STEM and design education, Hattori et al. [6] proposed a teaching method that
combines virtual simulations in Blender with real experiments and 3D printing for early
STEM education. Seralidou et al. [20] similarly examined 3D design and 3D printing
activities in secondary education from the perspective of educators. These studies show that
3D modeling can be connected to practical and creative learning activities. Nevertheless,
their educational contexts differ from the present study because they focus on early STEM
or secondary education rather than university students using Blender as an asset-creation
tool in game-development and VR-related coursework.

Other studies focus more directly on structured 3D modeling instruction. Fiore [4]
presented a basic-to-intermediate course structure for teaching adult learners 3D computer
animation. The sequence introduces important areas such as modeling, texturing, lighting,
rendering, sculpting, and grease pencil activities. This work is relevant because it shows
how essential clear instructional materials and supporting notes are when helping learners
navigate complex 3D software. However, it describes a dedicated animation-learning format
rather than a shorter Blender intervention embedded within a broader computing course
where modeling is only one part of the curriculum.

Kumar [11] demonstrates another educational use of Blender by combining it with Unreal
Engine 4 for heritage recreation and history education. This example shows how flexible
Blender is as a tool for interdisciplinary digital production. At the same time, the aim of that
work is historical reconstruction, whereas the present study focuses on the use of Blender
tutorials to support asset creation within Game Development and Systems of Virtual Reality
courses.

Lu et al. [15] provide a more curriculum-based example by presenting a 3D modeling
course that focused on design thinking using Autodesk Inventor. Their course was structured
around progressive stages and practical modeling tasks, and their questionnaire results
indicated high levels of attention, relevance, confidence, and satisfaction. This study is
particularly relevant because it connects 3D modeling education with instructional design
rather than treating modeling only as a technical skill. However, it differs from the present
study in two important ways: it used Autodesk Inventor rather than Blender, and it examined
a dedicated 3D modeling course rather than the integration of Blender tutorials into GD
and SVR courses with different curricular goals, student backgrounds, and assignment
requirements.

Taken together, these studies show that 3D modeling has been used in several educational
contexts. However, the literature remains fragmented across different learner groups, software
tools, and educational aims. Some studies focus on creativity and engagement, others
on technical production or application development, and others on student satisfaction or
perceived learning. Fewer studies examine how Blender tutorials can be incorporated into
existing university computing courses where 3D modeling is not the only learning objective,
but instead supports practical tasks such as asset creation, Unity integration, and VR scene
development.
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This gap is important because students in Game Development and Systems of Virtual
Reality courses may need some modeling knowledge to create, modify, export, and integrate
3D assets, even if they are not being trained as professionals. Existing literature supports
the educational value of 3D modeling and the technical relevance of Blender in game and VR
pipelines, but there is still limited descriptive evidence on how students perceive and complete
Blender-based tutorials when they are embedded within these specific course contexts.

3 Methodology

This study used a descriptive post-intervention educational evaluation design. It did not
involve a randomized control group or a comparison group that received a different type of
instruction. As a result, the findings should be viewed as students’ reported experiences
and course observations related to the use of Blender tutorials, rather than proof that the
tutorials directly caused the outcomes. The study also does not claim that Blender tutorials
are more effective than other teaching methods.

The purpose of the evaluation was to document the implementation of Blender-based
tutorials in two university course contexts and to describe students’ self-reported perceptions,
tutorial completion, and selected course-level evidence of asset use.

The evaluated course offerings included 532 enrolled students in total. Of these, 428
students were enrolled in GD and 104 students were enrolled in SVR. The questionnaire
dataset contained 420 anonymous responses, consisting of 342 responses from GD and 78
responses from SVR.

The evaluation used two main sources of evidence. First, anonymous student questionnaire
responses were used to describe self-reported tutorial completion, prior Blender experience,
confidence after the tutorial, and perceived understanding of basic modeling concepts. Second,
for the Game Development course, selected course-level project and game jam evidence was
used to describe whether students applied self-created Blender assets in practical work. These
data sources were analysed descriptively and were not used to infer causal learning gains.

For the Game Development course, a tutorial focused on Blender and its integration with
VFX graphs in Unity was created. The primary objective of this tutorial was to familiarize
students with the basics of 3D graphics and encourage creative asset creation to prepare
them for their final assignment, a team-based game jam in which they design and develop a
game together. One goal was to observe whether students would attempt to create their own
assets rather than relying only on downloaded assets.

The second tutorial was developed for the Systems of Virtual Reality (SVR) course.
Whereas the Game Development (GD) course is offered in the third year of the curriculum,
the SVR course is taught in the first year of the master’s program, corresponding to the
fourth year of the full study sequence. As a result, students enrolled in SVR are expected to
have greater prior technical experience because the course is situated later in the curriculum
and follows previous graphics-related coursework.

The tutorial was entirely focused on Blender. Since virtual reality applications rely
heavily on 3D assets, it is essential for students to understand the fundamentals of modeling
rather than only creating simple objects for games. Furthermore, Blender is frequently used
alongside VR technologies in educational environments, where users can practice technical
skills in applied contexts. Examples include driving simulation environments, as shown by
Kruachottikul et al. [10], and engineering education, as reported by Jain and Soni [8].

In this study, the questionnaire item related to students’ work during the tutorial is
treated as a measure of self-reported tutorial completion. It is not treated as a validated
measure of educational engagement. No systematic observation protocol was used to record
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behavioral engagement, motivation, question asking, attention, collaboration, or other forms
of student activity during the sessions. Any informal impressions from instructors were
therefore not used as quantitative evidence.

3.1 Blender in Game Development course
The delivery format of the GD tutorial evolved over multiple iterations. At first, the tutorial
was conducted as an online lecture. In the most recent iteration, a consultation-based
approach was adopted, in which students were provided with online tutorial materials to
complete independently, with optional online consultations available upon request. At the
beginning of the tutorial in the earlier iterations, students were informed in advance about
installing Blender. However, they were also given time to complete the installation at the
beginning of the class. Since the installation process is not as complicated as it is for Unity,
there was no live demonstration of the installation itself. Instead, the lecture time was
focused on guided modeling activities.

The students then created two variants of snowflakes for later use in the VFX graph: a
low-poly version for background particles and a more detailed version for particles that would
be rendered near the viewer in the Unity game. This task was designed to stimulate students’
imagination and highlight that they are not limited to assets from the Unity Asset Store.
As shown in Figure 3, even a simple task such as creating a snowflake can yield visually
appealing, distinct outcomes when students are encouraged to experiment. This aligns with
research on imagination-based pedagogies by Dellatola, Daradoumis, and Dimitriadis [3],
which has shown that such approaches can significantly enhance student engagement.

This tutorial was then enriched in the last iteration with a low-poly fir tree model. The
goal was for students to become more familiar with the basics while simultaneously piquing
their interest in the software and stimulating imagination by allowing them to stylize the
model according to their preferences.

To support independent learning, students had access to a dedicated course website
in every iteration, where all tutorial materials and later video guides were available. The
platform allowed students to follow step-by-step instructions at their own pace, access
reference images, and review previous lessons as needed. Figure 1 shows an example of the
website interface, illustrating how the tutorials were organized to support independent access
to materials and self-paced task completion.

The tutorial initially included a demonstration of the mirror modifier, which helps reduce
the amount of work needed for modeling. This step was primarily intended to show students
how modifiers can alter a model. Introducing students to modifiers is important, as some
models cannot be created effectively without them; this is also supported by Novayanti,
Crisnapati, and Nurtanto Diaz [18], which uses modifiers to create low-poly objects in Blender.
However, this component was removed in later iterations, as students found complex modifiers
confusing, which could discourage them. In the revised tutorial, students still created the
same models, but the process focused on the basics, and only the subdivision surface modifier
was introduced due to its ease of application.

After modeling the two snowflakes, the students learned to export their models. This
step is crucial for implementation in Unity, as exporting the object in the wrong format
could lead to compatibility issues. Following this, the tutorial moved on to Unity, covering
the fundamentals of creating visual effects and incorporating the models created.

It is worth noting that students were also provided with supplementary video tutorials on
YouTube, which offered step-by-step visual guides accompanied by screencast key overlays
showing pressed keys. This feature was intended to help students better understand and
memorize software shortcuts. This was implemented in later iterations as a result of frequent
student requests.

ICPEC 2026
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Figure 1 A screenshot of the GD website, which contains step-by-step instructions for creating
models.

Figure 2 Excerpt from the GD Blender tutorial showing step-by-step visual guidance with
highlighted interface elements.

Figure 3 Example of a snowflake model created in Blender during the GD tutorial (low-poly
background variant and a more detailed foreground variant).
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3.2 Evaluation of Game Development course tutorial

Given the course’s strong focus on VFX graphs in Unity, limited time remained for Blender
instruction. The tutorial introduced Blender’s interface, common geometric primitives, basic
operations, use cases for modifiers, and exporting objects.

4 Comparison of Game Development and Virtual Reality Courses

Before discussing the tutorial developed for the SVR course, it is important to note the
differences between the two subjects. The most notable difference is their position within the
curriculum. The GD course is offered as an optional subject in the third year of the bachelor’s
program alongside assembler. Because reasons for course selection were not systematically
collected, the GD group should be interpreted as a heterogeneous cohort in terms of prior
interest, motivation, and experience with game development.

In contrast to GD, the SVR course is part of the first year of the master’s program
and requires completion of a prerequisite subject about computer graphics that features
JavaScript. Some students may also have prior experience from the GD course, but prior
motivation and reasons for choosing SVR were not systematically measured.

The teaching approach in both courses reflects these curricular differences. In the Game
Development course, students are introduced to the fundamentals of asset creation through
simple geometric modeling tasks and the use of basic modifiers. The primary objective is to
provide students with a general understanding of 3D modeling concepts and to demonstrate
the workflow connection between Blender and Unity.

Students enrolled in the Systems of Virtual Reality (SVR) course already possess a basic
understanding of modeling principles in general and are therefore able to progress to more
advanced topics. Although many students are already familiar with SketchUp at the time of
the tutorial, the course introduces Blender as a more versatile and industry-relevant modeling
tool better suited to the objectives of the study program.

4.1 Blender in Systems of Virtual Reality course

The SVR tutorial was conducted in a traditional in-person format in all iterations, allowing
for direct interaction between students and the instructor during the lecture.

This tutorial underwent some changes, but the introductory section remained the same.
In this part of the tutorial, students were able to familiarize themselves with the software
again, as many had prior experience with Blender from a course that used it. At first, a
step-by-step guide was provided for creating a basic house shape. Students then created a
door, windows, steps, and a chimney, which they later combined into a single object. Once
they felt comfortable with their house model, the tutorial explained how to install a texturing
add-on. This step was designed to show students how to work with add-ons and to encourage
them to download add-ons from the internet, as many can significantly simplify the modeling
process in 3D computer graphics software. After applying materials to the structure’s surface,
they found that the material appeared stretched, so they used a UV unwrap to ensure it
aligned more naturally. Students created a doorknob for the door as a bonus task using a
subdivision modifier. This was an example of how modifiers can negatively impact a project
if used incorrectly. When discussing the house model and the doorknob created afterward, it
became evident that the house had fewer polygons than the doorknob, despite being more
important.
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The revised version of the tutorial focuses more on the difference between procedural
modeling in Blender and the more direct modeling approach used in SketchUp. To illustrate
this, the tutorial was designed around the use of modifiers, where students were tasked with
creating a fence along a curve by duplicating a base segment using an Array modifier in
combination with a Curve modifier. Although a similar result can be achieved in SketchUp
using similar techniques, Blender’s workflow is non-destructive, allowing for a safer and
more flexible modeling process. In addition, students were required to model the base fence
themselves, which was intended to support their understanding of fundamental modeling
principles. As in the previous version, the potential negative impact of improper modifier
usage was also discussed, as it represents an important concept for students to understand.
This newer version also incorporated video materials, as did the GD course.

4.2 Evaluation of Systems of Virtual Reality tutorial
In this course, students are reminded of the software’s basics and learn about its importance in
relation to virtual reality (VR). In addition to further improving the software’s fundamentals,
students are introduced to modifiers, the importance of good topology, and the level of detail
appropriate to objects within the scene.

5 Evaluation and data collection

Across four semesters, from winter semester 2024 to summer semester 2026, 420 anonymous
questionnaire responses from students in the GD and SVR courses were collected. Across the
two courses combined, 532 students were enrolled: 428 in GD and 104 in SVR. Because valid
response counts differed across questionnaire items, the results are reported using item-level
valid response counts and interpreted descriptively.

5.1 Questionnaire sample and valid response counts
The unit of analysis for the questionnaire results was the individual anonymous questionnaire
response. Some questionnaire items were not answered by all respondents, and some items
may have differed across tutorial iterations. For this reason, each quantitative result is
reported using the number of valid responses available for that item. Missing or incomplete
answers were handled using item-level exclusion; therefore, each percentage was calculated
using the number of valid responses for the corresponding questionnaire item.

Table 1 Course enrollment and questionnaire response counts by semester.

Semester Course Enrolled Responses Coverage
Winter semester 2024 GD 10 9 90.0%
Summer semester 2025 GD 150 116 77.3%
Summer semester 2025 SVR 58 41 70.7%
Winter semester 2025 GD 26 14 53.8%
Summer semester 2026 GD 242 203 83.9%
Summer semester 2026 SVR 46 37 80.4%
Total GD 428 342 79.9%
Total SVR 104 78 75.0%
Overall – 532 420 78.9%
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Table 2 Valid questionnaire response counts by course and questionnaire item.

Questionnaire item Course Total responses (n) Valid responses (n)
Tutorial completion GD 342 319
Tutorial completion SVR 78 78
Prior Blender experience GD 342 333
Prior Blender experience SVR 78 78
Confidence after tutorial GD 342 333
Confidence after tutorial SVR 78 78
Understanding of modeling concepts GD 342 333
Understanding of modeling concepts SVR 78 78

5.2 Course context and project evidence
It is worth noting that students in the GD course were also assigned a project that required
the use of Blender to a small degree. This requirement likely increased the incentive to
learn and later apply Blender skills. However, in the SVR tutorial, there was no assignment
requiring the use of this tool. Therefore, the SVR course provided less course-based incentive
to apply Blender outside the tutorial. This point is also highlighted by Khalil and Ebner [9],
who found that some students care only about passing the course.

It is also important to consider that the GD tutorial’s delivery format in the last iteration
was consultation-based, whereas earlier iterations were conducted online. In addition to the
questionnaire, students in the GD course were graded on their project performance using a
rubric. The rubric consisted of five main segments:

1. Game loop and interactivity
2. Game world and design
3. VFX implementation
4. Use of Blender
5. Use of scripts

The “Game loop and interactivity” was the highest-weighted rubric category, scoring
from 0 to 8. Other elements were graded on a scale from 0 to 3. A score of 0 represents the
lowest possible grade for a segment, while eight is the maximum score for the game loop and
interactivity, and three is the highest for the other parts.

The grading was conducted by four lecturers, who evaluated the projects based on the
provided rubric. Formal inter-rater reliability was not calculated; therefore, rubric-based
project evidence is interpreted descriptively rather than as a standardized assessment of
individual modeling competence.

Because the study did not include a control group or pre/post objective testing, the
questionnaire and project data were analysed descriptively. The results provide insight into
students’ reported perceptions, confidence, and understanding after the tutorials, as well
as their observed use of Blender assets in course projects. They do not establish that the
tutorials caused improvements in modeling ability, GD skills, or SVR skills.

The GD group included a project that required the use of Blender, followed by a game
jam where Blender use was optional. The game jam had a specific theme that, in some
cases, required the creation of assets. Although the quality of models varied, some were
good-looking and with optimized topology, while others looked impressive but had issues
with topology. Despite these differences, both the project and the game jam showcased a
range of original and creative elements in the students’ worlds.

ICPEC 2026
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Figure 4 Examples of student games developed during the game jam, including projects that
used self-created 3D assets.

In the SVR group, Blender was not used in any assignments. Instead, the information
was gathered only through a questionnaire conducted at the end of the class. The goal was to
assess how the students would react to this modeling tool because they were using SketchUp
to create their models.

5.3 Analysis of research questions
This section analyzes the questionnaire responses and, for the GD course, selected course
project evidence. Percentages in the questionnaire results are calculated using the valid
responses for the corresponding item, rather than the total number of collected questionnaire
responses. The purpose is to describe respondents’ perceptions and course-level project
outcomes. Detailed findings regarding the research questions are outlined below.

Research question 1. During the game jam, the theme assigned to the students was “a
glitch in the system.” This theme encouraged the creation or modification of visual assets
and provided an opportunity for students to use Blender in their game development workflow.
Analysis of submitted games, student submissions, and team reports indicated that some
GD teams used Blender to create or modify assets for their projects. These assets were
incorporated into student game worlds as original or adapted visual elements. Examples
of such games are shown in Figure 4. The quality of the assets varied: some models were
simple or blocky, and some showed problems with topology, while others demonstrated more
successful attempts at original asset creation. These observations provide descriptive evidence
that some GD students used Blender to support asset creation in practical game-development
tasks, although the study did not quantify the exact number or proportion of teams that did
so.

Research question 2. The questionnaire results in Figures 5 and 6 show respondents’
self-reported tutorial completion rather than overall educational engagement. For RQ2,
valid tutorial-completion responses were available from 319 GD respondents and 78 SVR
respondents. Relative to enrollment, this corresponds to valid tutorial-completion coverage
of 74.5% for GD and 75.0% for SVR. Overall, SVR respondents more frequently reported
completing most tutorial tasks, while GD respondents were more often concentrated in the
category of completing some tutorial tasks. A larger proportion of GD respondents also
reported mostly observing compared with SVR respondents. These results suggest that
tutorial completion differed between the two course contexts, with SVR respondents reporting
higher levels of task completion overall.



L. Bubeňková, Ľ. Urbančík, E. Pietriková, and M. Horváth 10:11

Figure 5 Self-reported tutorial completion during the SVR tutorial, based on valid questionnaire
responses (n = 78).

Figure 6 Self-reported tutorial completion during the GD tutorial, based on valid questionnaire
responses (n = 319).

The questionnaire results showed differences between the two courses in students’ reported
tutorial completion. However, this measure should be interpreted as a limited behavioral
indicator rather than a comprehensive measure of educational engagement. SVR students
reported higher tutorial completion despite Blender not being required in their assignments.

Research question 3. For RQ3, valid responses to the prior-Blender-experience item were
available from 333 GD respondents and 78 SVR respondents. The same valid response counts
were available for the confidence-after-tutorial item. Relative to enrollment, this corresponds
to valid-response coverage of 77.8% for GD and 75.0% for SVR. Prior Blender experience was
measured using four categorical options: no experience, have tried it once, know basics, and
use it often. Confidence after the tutorial was measured using a five-point self-report scale,
where 1 represented the lowest perceived level and 5 represented the highest perceived level.
These responses were interpreted as subjective perceptions rather than objective measures of
Blender competence. Figure 7 shows self-reported Blender experience before the tutorial,
while Figure 8 shows self-reported confidence with Blender after the tutorial.

Overall, questionnaire responses indicated higher self-reported confidence with Blender
among SVR respondents, where the largest proportion of SVR respondents selected 4 out
of 5. In contrast, GD responses were concentrated around the middle of the scale. This
pattern should be interpreted alongside the prior-experience results, where more than half
of GD respondents reported no prior Blender experience. These results indicate that many
questionnaire respondents, rather than all enrolled students, reported confidence with Blender
after the tutorial.

ICPEC 2026
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Figure 7 Self-reported Blender experience before the tutorial, based on valid questionnaire
responses (GD n = 333; SVR n = 78).

Figure 8 Self-reported confidence with Blender after the tutorial, based on valid questionnaire
responses (GD n = 333; SVR n = 78).

Research question 4. For RQ4, valid responses to the modeling-concepts item were available
from 333 GD respondents and 78 SVR respondents. Relative to enrollment, this again
corresponds to valid-response coverage of 77.8% for GD and 75.0% for SVR. Respondents
were asked about their perceived understanding of basic modeling concepts, such as extrusion,
edge, face and vertex manipulation, and editing modes. Respondents could also comment
on which technique they found most complicated. The additional comments were mixed;
however, the self-reported ratings were generally positive. The findings are illustrated in
Figure 9. The rating method used a 1–5 scale, identical to that used for the confidence item.

The valid questionnaire responses from both courses showed generally positive self-
reported understanding of modeling concepts, with SVR respondents more concentrated in
the higher rating categories. These findings address RQ4, but they should not be interpreted
as objective evidence of modeling competence.

6 Challenges

The first challenge was understanding the sequence of operations, meaning that students
may have known what they wanted to do but were unsure of the order in which to do it.
Students most frequently reported difficulties related to workflow sequencing and shortcut
memorization.

Another challenge was the steep learning curve associated with Blender, as well as its
placement within the overall study program. Many students had primarily coding-oriented
experience, and for some of them, this was their first experience with creating virtual objects.
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Figure 9 Self-reported understanding of basic Blender modeling concepts after the tutorial, based
on valid questionnaire responses (GD n = 333; SVR n = 78).

Some students reported technical difficulties due to compatibility issues between macOS
and certain versions of Blender. Specifically, interactions within the Materials tab used to
apply colors and textures to 3D models resulted in application crashes for these students.

7 Future work

Future work should investigate longitudinal retention of modeling skills, integration with
AI-assisted asset generation, and controlled comparisons between Blender-based tutorials and
alternative instructional approaches. Although students rated their understanding positively,
some submitted models suggested weaknesses in topology and optimization. In one case, a
student-created model contained over two million vertices, indicating the need for stronger
instruction in mesh structure, polygon count, and asset optimization.

8 Limitations

This study is limited by its descriptive educational evaluation design. It did not include a
randomized control group, a comparison group using an alternative instructional method,
or objective pre/post testing of modeling skills. As a result, the findings cannot establish
that the Blender tutorials caused improvements in confidence, understanding, GD skills, or
SVR skills. The results should instead be interpreted as student-reported perceptions and
course-observed outcomes associated with the tutorial implementation. Future work should
include controlled comparative designs and objective assessments of modeling performance.

The interpretation is also limited by differences in course context, student background,
assignment requirements, and tutorial delivery format between GD and SVR. In addition,
the questionnaire item originally related to engagement captured only self-reported tutorial
completion. The study did not systematically measure broader forms of educational engage-
ment, such as motivation, attention, persistence, collaboration, question asking, or depth of
interaction with the tutorial content.

A further limitation is that the questionnaire responses were anonymous. Therefore, the
study can only report enrollment counts, questionnaire response coverage, and item-level
valid response counts by course and semester, but it cannot identify which specific enrolled
students did or did not respond. As a result, the study cannot determine whether respondents
differed from non-respondents in prior experience, motivation, etc. The reported percentages
should therefore be interpreted as percentages of valid questionnaire respondents.

ICPEC 2026
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9 Conclusion

The integration of Blender into the GD and SVR curriculum was associated with positive
student-reported outcomes related to confidence and perceived understanding of modeling
concepts. The evaluation included 420 anonymous questionnaire responses from course
offerings with 532 enrolled students, corresponding to overall questionnaire coverage of
78.9%. Across both courses, many valid questionnaire respondents reported moderate-to-high
confidence in using Blender after the tutorials, especially in SVR, and perceived that they
understood fundamental modeling concepts. Questionnaire ratings on confidence, tutorial
completion, and perceived understanding were generally positive, with SVR respondents
reporting higher tutorial completion and confidence among the valid responses analysed.
However, because prior interest and motivation were not systematically measured, this
difference should be interpreted cautiously and may reflect several contextual factors, including
course level, previous graphics-related coursework, delivery format, or prior exposure to
Blender.

In the Game Development course, project submissions showed that students incorporated
self-made assets into their games, suggesting that the tutorials were aligned with practical
asset-creation activities within the course. In these projects, students had to develop their
own game and were also required to create assets for it. This may have provided useful
preparation for the game jam event that followed this project. In this event, students were
not required to create their own assets, but some of them experimented with self-made
objects they had envisioned. This gave students an opportunity to create assets that better
matched their intended game concepts.

In the SVR course, students reported positive experiences with Blender despite the absence
of a required Blender-based assignment. Even in the absence of a Blender-based assignment,
questionnaire responses indicated that many SVR respondents completed substantial parts
of the tutorial.

Therefore, the main contribution of this study is the documentation of a feasible Blender-
based tutorial implementation and students’ reported reception of it in GD and SVR courses.
The results provide descriptive evidence of perceived confidence, perceived understanding,
reported tutorial completion, and observed asset use in selected GD projects. They do not
prove that the tutorials caused improvements in creativity, modeling competence, problem-
solving ability, or broader technical skills.

-These findings contribute to the broader literature on 3D modeling, game-development
education, and VR-supported learning by showing how Blender can be embedded into existing
university computing courses rather than taught only as a separate modeling subject. Previous
studies have emphasized the educational value of 3D modeling for creativity, engagement,
design thinking, and immersive learning. The present study extends this discussion by
documenting how Blender tutorials can support practical asset creation, Unity integration,
and VR-related workflows in two related but distinct course contexts.

At the same time, the findings also nuance the positive interpretation of student reception.
Although many questionnaire respondents, especially in SVR, reported moderate-to-high
confidence and perceived understanding after the tutorials, project evidence also revealed
continuing problems with topology, polygon count, and asset optimization. This suggests that
short Blender tutorials can provide an accessible entry point into 3D production workflows,
but they should not be interpreted as sufficient for developing advanced modeling competence.
Further controlled studies are needed before stronger claims can be made about the effects
of Blender tutorials on creativity, problem-solving, technical competence, or broader career
preparation.
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