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INPUMEHEHHUE TPEXMEPHOI'O MOAEJINPOBAHUA
U BUPTYAJIBHOM PEAJIBHOCTH
B OBYUEHUU CKVYJIBIITYPE CTYAEHTOB XYJAOXECTBEHHOTI'O ITPO®UJIA

B mocnennue roapl pa3BUTHE TEXHOJIOTHA BUPTyaslbHOH peanmbHOoCcTH (VR) M TpexmepHOoro
MOJICTTUPOBAHUSI OTKPHUIO HOBBIE BO3MOXHOCTH B XYyJI0KECTBEHHOM oOpa3oBaHuH. OJHAKO
OOJIBIIMHCTBO ~ CYIIECTBYIOIUX  MPUJIOKEHUA  OTPAaHUYMBACTCS  MPOCTBIM  MIPOCMOTPOM
BUPTYAJIGHBIX TaJIepel, He PAaCKPBIBas MOJHOTO TMOTEHIMANA THX TEXHOJIOTUH ISl YTiayOJIeHus
ACTETUYECKOr0 BOCIPHUATHUS CTYIAEHTOB. J[aHHOE nccrienoBanue (OKYCHUpPYeTCs Ha IMPErnojaBaHUuU
CKYJBOTYpHI, WCMONB3yst Blender mis co3manusi WHTEpakTUBHBIX 3D-Momeneil CKymbNTYp B
coyetanun ¢ VR-cuctemoii, paszpaboranHoii Ha Unity. DTa cuctema MO3BOJISIET CTYIEHTaM
CBOOO/IHO JEKOHCTPYMpPOBaTh, BpalllaTh MPOU3BEJICHUS HCKYCCTBA W B pEAJbHOM BpPEMEHHU
peryaupoBaTh MaTepuaibl U OCBEICHHE, MIPEOI0JIeBasi OTPAHNYECHHUS TPATUIIIOHHOTO IByMEPHOTO
M300paKeHMs B IPOCTPAHCTBEHHOM BOCTIPUATHUN U MHTEPAKTUBHOCTH, TIpe/jIarasi HHHOBAIIMOHHOE
peleHne A 3CTETHUECKOr0 BOCIIUTAHUS CTYACHTOB-XYI0KHUKOB.

In recent years, the development of virtual reality (VR) and three-dimensional (3D) modeling
technologies has introduced new possibilities for art education. However, most current applications
remain limited to simple virtual gallery browsing, failing to fully leverage the potential of these
technologies to enhance students' in-depth aesthetic experiences. This study focuses on sculpture
teaching, utilizing Blender to create interactive 3D sculpture models combined with a VR system
developed in Unity. This system enables students to freely deconstruct, rotate artworks, and adjust
materials and lighting in real time, thereby overcoming the limitations of traditional two-
dimensional image teaching in spatial perception and interactivity. It offers an innovative solution
for the aesthetic training of art students.

This study constructs a virtual reality sculpture teaching system to conduct an empirical
investigation on the impact of 3D modeling technology on the cultivation of aesthetic ability of
art students. The study adopts an experimental research method, with 20 sophomores from the
Sculpture Department of a certain Academy of Fine Arts as the research subjects. Through a
three-week teaching experiment, the application effect of VR technology in sculpture art teaching
is systematically evaluated. This empirical study is grounded in the theoretical and
methodological approaches found in the works of Ge Chunxiao [1], Wang Chao [2].

In terms of technical implementation, the study used a 3D scanner to digitally capture classic
sculptures and optimized the models using 3D software such as 3Dmax, Blender, and ZBrush. As
shown in Figure 1, the sculpture structure can be seen intuitively in the virtual teaching environment
built on the 3D printing platform. The analysis supports layer-by-layer anatomical observation, and
the effect of its molding can be observed by matching typical materials in the virtual environment. In
addition, 3D printed products with a precision of 0.1 mm can be created, and the effect of a reduced
version of the sculpture can be observed in reality.



Figure 1 — Sculpture 3D printing display

The experimental design adopted a quasi-experimental method, and the participants were
randomly divided into an experimental group (VR teaching) and a control group (traditional
teaching). The course content focused on three teaching modules: analysis of ancient Greek
sculpture forms (1 week), imitation of Rodin's techniques (1 week), and creation of modern
abstract sculptures (1 week). The three-week experimental course is divided into three stages: the
first stage (week 1) focuses on the digital analysis of ancient Greek sculptures. The students use
the VR system to observe classic works such as “Discus Thrower” from multiple angles and
disassemble their structures; the second stage (week 2) focuses on copying Rodin's sculpture
techniques. The students use digital carving tools in a virtual environment to simulate the creation
process of “The Thinker”; the third stage (week 3) turns to modern abstract sculpture creation.
The students can freely combine basic shapes and adjust material effects in real time. Each
teaching unit consists of three parts: teacher demonstration (20 minutes), independent exploration
(40 minutes) and mutual evaluation of works (30 minutes). During the teaching process, the
system automatically records each student's operation trajectory, perspective switching frequency
and other behavioral data, and teachers can dynamically adjust the teaching content based on
real-time feedback data. It is particularly noteworthy that a “virtual-physical” comparison session
was added in the second week of the course, requiring the students to materialize digital models
through 3D printing technology to strengthen spatial cognition. This step-by-step teaching design
ensures both the depth of technology application and the systematic nature of art teaching. A
comparison of the study results is presented in Table 1.

Table 1 — Comparison of teaching effects between the two groups

Evaluation Indicator VR Teaching Group Te;fcrﬁ?rig?:;up Irg?;;‘{;ﬁif;t
Proportional Error Rate 19 % 42 % 23 %
Material Mastery Time (h) 8.2h 24.7h 67 %
Dynamic Pose Attempt Rate 78 % 35% 43 %

As shown in Table 1, the VR teaching group performed significantly better than the control
group in terms of indicators such as the error rate in grasping human proportions (reduced by
23 %) and the time to master material techniques (reduced by 67 %).

The study found that the multi-angle observation and instant feedback mechanism unique to
the VR environment significantly improved the students’ spatial comprehension ability. Taking
the "David" teaching unit as an example, the accuracy rate of the anatomical knowledge test of
the experimental group reached 92 %, 25 percentage points higher than that of the control group.



Figure 1 shows that the rate of dynamic posture attempts in the creation of the experimental
group students (78 %) was significantly higher than that of the control group (35 %), which
shows that VR technology not only improves the cognitive level, but also has a positive impact
on creative practice.

This study built a virtual reality sculpture teaching system to prove that 3D modeling
technology can effectively improve the aesthetic ability of art students. The experimental results show
that the experimental group using VR teaching is significantly better than the traditional teaching
group in many indicators: the error rate of human body proportion grasping is reduced by 23
percentage points (19 % vs 42 %), the time to master material techniques is shortened by 67 % (8.2h
vs 24.7h), and the dynamic posture attempt rate is increased by 43 percentage points (78 % vs 35
%).Especially in the teaching unit of “Statue of David”, the accuracy rate of anatomical knowledge
test in the experimental group reached 92 %, which was 25 percentage points higher than that in the
control group. These data fully demonstrate that the multi-angle observation and instant feedback
mechanism unique to VR technology can not only significantly improve students’ spatial
comprehension ability, but also directly affect their creative practice. However, the study also found
that this teaching method has problems such as high hardware requirements and steep learning curves
for some high-level functions. Based on these findings, it is recommended to adopt a hybrid teaching
mode of “VR observation (30 %) + physical creation (70 %)” to ensure the optimization of teaching
effects while giving full play to the advantages of technology. This research result provides an
important practical basis for the digital transformation of art education and has guiding significance
for promoting teaching reforms in three-dimensional art categories such as sculpture.
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