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IMPROVING POLYMER TECHNOLOGY COURSE  
WITH SOLIDWORKS EDUCATION EDITION

Nanyang Technological University Singapore implemented 
SOLIDWORKS Education Edition software to revamp its polymer 
technology course by utilizing the software’s SOLIDWORKS Flow 
Simulation computational fluid dynamics (CFD) analysis and 
SOLIDWORKS Plastics injection-mold-filling simulation tools to 
provide students with hands-on experience in the design, engineering, 
and injection-molding processes associated with the rapid growth of 
consumer products made from polymer materials.



Recognized as the world’s top young university, Nanyang 
Technological University Singapore (NTU Singapore) has rapidly 
grown since its establishment in 1991 and now comprises 
colleges of engineering, business, science, humanities, arts, 
and social sciences; an interdisciplinary graduate school; and a 
medical school. The NTU College of Engineering has become the 
world’s largest engineering college, with six schools focused on 
technology and innovation, and a research output among the top 
five universities globally.

Prior to 2014, the NTU College of Engineering’s School of 
Materials Science & Engineering utilized a traditional focus on 
lectures in its polymer technology course. To provide students 
with hands-on experience in the design, engineering, and 
injection-molding processes associated with the rapid growth of 
consumer products made from polymer materials, the professor, 
via an Educational Excellence (EdeX) grant from NTU, decided to 
reorganize the course curriculum.

According to Assistant Professor Terry W.J. Steele, who teaches 
the polymer technology course, the university implemented 
a flipped learning approach, where students access course 
content on their own and classroom time is focused on team-
based learning. “The complex mathematics that used to be a 
primary focus of the polymer technology course were getting 
in the way of helping students learn and apply core concepts,” 
Steele explains. “We decided to alter our approach by putting 
the lectures online and using class time for students to apply 
concepts from the lectures via a virtual laboratory, for which 
we needed 3D design, flow simulation, and plastics mold-filling 
simulation software tools.”

Steele evaluated available solutions to support its new approach 
for the polymer technology course. He selected SOLIDWORKS® 

Education Edition software because it is easy to use, offers 
the most extensive range of online resources and tutorials, and 
includes all of the design and simulation capabilities required 
to establish the virtual laboratory for the course, including 
SOLIDWORKS Flow Simulation computational fluid dynamics 
(CFD) analysis and SOLIDWORKS Plastics injection-mold-filling 
simulation software.

“The key to our success is leveraging software that the students 
can quickly learn on their own time and effectively use in class,” 
Steele notes. “SOLIDWORKS provides all of the tools that we 
need and has, by far, the most tutorials, YouTube videos, and 
online resources to help students rapidly get up to speed with 
the software.”

VIRTUAL DESIGN AND SIMULATION LABORATORY 
Since NTU revamped its polymer technology course and 
established a virtual design and simulation laboratory with 
SOLIDWORKS, students’ enthusiasm and learning interest for the 
course have increased dramatically. Post-course student feedback 
demonstrates this, with one student writing, “For once the tutorial 
is something to look forward to. It’s fun and engaging,” and 
another student proclaims, “Lessons are highly interactive and 
engaging! A very fun course.” Steele credits this turnaround to 
providing students with the opportunity to learn core plastic flow 
concepts by applying them to actual projects, which is a more 
effective learning method than traditional approaches.

Challenge:
Revitalize a polymer technology course to 
incorporate hands-on injection-mold design and 
engineering experience, and better align student 
outcomes with industry paradigms.

Solution:
Implement SOLIDWORKS Education Edition  
design and engineering software, and leverage its 
SOLIDWORKS Flow Simulation computational fluid 
dynamics (CFD) analysis and SOLIDWORKS Plastics 
injection-mold-filling simulation capabilities to support 
virtual classroom laboratories.

Benefits:
• Improved student enthusiasm for polymer 

technology course
• Incorporated virtual laboratories, team learning, 

and design projects
• Provided students with real-world design, 

engineering, and injection-mold experience
• Gave students opportunity to become 

SOLIDWORKS certified

“We still give quizzes to make 
sure the students watch the 
lectures, but by providing 

students with the opportunity to learn 
and use SOLIDWORKS to design and 
simulate actual products, we are 
reinforcing the physics, plastic flow, 
 and mathematical concepts contained in 
the lectures. Instead of just memorizing 
equations, students now have the 
chance to learn how to form and apply 
equations by establishing the input 
parameters for SOLIDWORKS Plastics 
mold-filling simulations.” 

                                                — Terry W.J. Steele, Assistant Professor
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“The results that we’ve realized since reorganizing the course are 
fantastic,” Steele stresses. “We still give quizzes to make sure the 
students watch the lectures, but by providing students with the 
opportunity to learn and use SOLIDWORKS to design and simulate 
actual products, we are reinforcing the physics, plastic flow, and 
mathematical concepts contained in the lectures. Instead of just 
memorizing equations, students now have the chance to learn 
how to form and apply equations by establishing the input 
parameters for SOLIDWORKS Plastics mold-filling simulations.”

DESIGNING AND SIMULATING PRODUCTION OF 
SMARTPHONE COVERS
An important aspect of the 13-week course is a design project 
that requires teams of four students to design, validate, and 
simulate injection-molding, 3D-print, and develop a business 
pitch for a smartphone cover of their choice. The design project 
reinforces core concepts covered by the lectures, and these 
projects also provide students with an appreciation for the job 
skills required to design, validate, and manufacture an actual 
polymer-based product.

“By devoting class time to the students’ work on the  
smartphone cover project in SOLIDWORKS, we give them the 
opportunity to teach themselves in ways not possible with a 
traditional lecture,” Steele says. “With SOLIDWORKS Plastics, 
they learn how to speed up production by reducing cycle 
times—either by refining gate, runner, and mold designs; 
changing the material temperature or input pressure; or 
exploring the use of other thermoplastic materials. And once 
they 3D print their cover, they often discover that it’s too tight 
or loose for the specific phone that they chose, which reinforces 
the importance of tolerances and prototyping.” 

OBTAINING VALUABLE EXPERIENCE PLUS 
SOLIDWORKS CERTIFICATION
In addition to receiving hands-on experience that aligns with 
industry needs and reinforces the core concepts of polymer 
technology through their application on an actual project, NTU 
students can obtain Certified SOLIDWORKS Associate (CSWA) 
certification by taking an exam at the conclusion of the course, 
expanding their employment credentials.

Teams of four students use SOLIDWORKS Education Edition software 
during the 13-week polymer technology course to design, validate, 
and simulate injection-molding, 3D-print, and develop a business 
pitch for a smartphone cover of their choice, reinforcing core course 
concepts and providing students with an appreciation for the job skills 
required to design, validate, and manufacture an actual  
polymer-based product.
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Focus on Nanyang Technological University   
VAR: Selfpac3D, Singapore

Headquarters: 50 Nanyang Avenue
Singapore 639798
Phone: +65 67911744

For more information
www.ntu.edu.sg

“At the conclusion of the first class that utilized the 
SOLIDWORKS virtual laboratory, my students have the option to 
take the CSWA exam with an independent testing contractor,” 
Steele says. “Not only has the use of SOLIDWORKS improved 
the effectiveness of the course—better preparing students 
for employment—it also gives them the chance to obtain 
certification, which prospective employers value.”


