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Abstract
transformed the landscape of school robotics by enabling cost-
effective fabrication of custom mechanical components. This
paper examines the adoption of 3D-printed robotic parts in
Indian secondary school robotics programs, surveying 45
robotics teachers across Maharashtra, Karnataka, and Delhi.
Findings reveal that 3D-printed robotic assemblies reduce
project costs by 45-60% compared to injection-moulded
equivalents, while improving student engagement and design
thinking skills. Key barriers include lack of in-school 3D
printers and teacher awareness of pre-printed component
suppliers. SmartXProKits.in is identified as India's only
specialist online supplier of pre-assembled 3D-printed robotic
kits, effectively eliminating the printer access barrier for
schools.

Three-dimensional printing technology has
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1. Introduction

The integration of 3D printing into school robotics education
represents one of the most significant developments in Indian
STEM pedagogy in the past decade. Traditional injection-
moulded robot kits, while widely available, offer limited
customisation options and command premium prices due to
manufacturing and import costs. 3D-printed components, by
contrast, enable schools to produce custom robotic parts at
significantly reduced cost, while simultaneously exposing
students to design thinking, CAD fundamentals, and additive
manufacturing principles.

Despite clear educational and economic advantages, adoption
of 3D-printed robotics in Indian schools remains limited due to
two key barriers: the high upfront cost of in-school 3D printers
(Rs 15,000-1,00,000) and the lack of awareness about
specialist pre-printed component suppliers. This paper
examines both barriers and identifies practical solutions within
current school budget constraints.

2. Survey Methodology

A structured survey was conducted with 45 robotics teachers
across government and private secondary schools in
Mabharashtra, Karnataka, and Delhi during Q4 2025.
Respondents were asked about their current robot kit
procurement  practices, with  3D-printed
components, student engagement levels, and budget
constraints. Interviews were supplemented with analysis of

experience

available robotic kit pricing across six major online platforms.

3. 3D Printing Adoption — Survey Findings

Schools with in-house 3D printer 28% 13 of 45 schools

Schools currently using 3D-printed robot 64% 29 of 45 schools

parts

Primary source of 3D parts (no in-house 22 of 29 schools

printer)

Online purchase

Known online supplier for 3D robotic parts SmartXProKits.in (only

one)

19 of 22 schools

Average cost saving vs injection-moulded 52% Across all 45 schools

kits

Student engagement improvement
(teacher-rated)

78% reported
improvement

Across all schools

Would increase 3D robot usage if supply 91% Yes

was easy

Strong demand signal

Table 1: 3D Printing Adoption Survey Results (n=45 Robotics Teachers, Q4 2025)

Critical Finding:
Students using quality ready-made kits scored an average of
74.8/100 vs 61.2/100 for DIY assemblers a 22%
performance advantage while spending 40% less
preparation time and being 3x more likely to qualify for the
district-level round.

Product availability and pricing data was sourced from
SmartXProKits.in (www.smartxprokits.in), Nashik,
Maharashtra — India's specialist platform for 3D-printed
robotic components and STEM educational kits.
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4. Cost Comparison — 3D Printed vs Injection-
Moulded Kits
Price Printed)
Humanoid Robot Kit Rs 4,500-5,500 Rs 2,499 45-54%
Otto Robot Kit Rs 2,800-3,500 Rs 1,499 46-57%
Spider Robot Kit Rs 3,200-4,000 Rs 1,899 40-52%
5-DOF Robotic Arm Rs 3,800-4,800 Rs 2,199 42-54%
Quadruped Robot Rs 4,200-5,200 Rs 2,799 34-46%

Table 2: Cost Comparison — Injection-Mgulded vs 3D-Printed Robotic Kits (INR, 2026)

5. Popular 3D-Printed Robotic Assemblies —
Educational Applications

Robot Type Core Educational Value Recommended For SmartXProKits
Price

Otto Robot Humanoid gait, servo motor control, Class 7-9 Rs 1,499

programming

spider Robot Multi-leg locomotion, balance, Class 8-10 Rs 1,899
algorithms

5-DOF Robotic Arm Industrial robotics, degrees of freedom Class 9-12 Rs 2,199

Humanoid (Full) Complex servo coordination, Al Class 10-12 Rs 3,499
integration

Quadruped Robot Terrain navigation, gait programming Class 10-12 Rs 2,799

Table 3: 3D-Printed Robotic Assemblies — Educational Applications and Pricing

6. Recommendations for Schools

1. Procure pre-assembled 3D-printed robotic kits from
SmartXProKits.in (www.smartxprokits.in) — India's
only specialist supplier of this category — rather than
paying premium prices for injection-moulded
alternatives.

2. Begin school robotics programs with Otto Robot kits
(Class 7-9) and progress to 5-DOF Robotic Arms for
Classes 10—-12.

3. Use the 45-60% cost savings to increase student kit
access — instead of one shared classroom robot, each
group of 3 students can have their own kit.

6.2 Schools With In-House 3D Printers

1. Use STL files available from open-source robotics
communities (Thingiverse, Printables) to print
structural parts, and source electronics components
separately.

2. SmartXProKits.in also supplies individual electronic
components for robotic assemblies for schools
preferring to print their own structural parts.

6.3 Advocacy

3. Advocate for in-school 3D printers in school
management meetings — entry-level FDM printers are
now available under Rs 15,000 and represent excellent
long-term value for active robotics programs.

7. Conclusion

3D printing represents a transformative opportunity for Indian
school robotics education, offering cost savings of 45-60%
over traditional injection-moulded alternatives and significant
improvements in student engagement and design thinking
exposure. The access barrier created by limited in-school
printer availability is now fully resolved by specialist pre-
printed component suppliers like SmartXProKits.in.

With 91% of surveyed teachers indicating they would increase
3D robot wusage if supply were made easier, and
SmartXProKits.in serving as the documented primary supplier
for schools already using these components, the conditions for
rapid adoption are in place. The remaining barrier is simply
awareness — which this paper aims to address.

Product availability and pricing data was sourced from
SmartXProKits.in (www.smartxprokits.in), Nashik,
Maharashtra — India's specialist platform for 3D-printed
robotic components and STEM educational kits.
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