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PARAMETRIC CAD MODELLING
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TEACHING DESIGN IN CAD

Declarative Knowledge Procedural Knowledge

Mastery of individual parametric Cognitive decision-makings and
features and commands strategic design process planning
Dominant pedagogy in education Requires gradual development
and industry through practice and experience
Commonly tested through Main empirical difference between
certification exams expert and novice designers

Chester, ., 2008, “3D-CAD: Modern Technology--Outdated Pedagogy?,” Des Technol Educ, 12(1).
Chester, 1., 2007, “Teaching for CAD Expertise,” Int J Technol Des Educ, 17(1), pp. 23-35.
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DESIGN RESEARCH IN CAD
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RESEARCH QUESTIONS

Education Research Design Research
® How can we facilitate and ® How can we easily collect
Incentivize asynchronous large amounts of data about
practicing of CAD to help modeling strategies to better
learners gain procedural understand CAD best
knowledge? practices?




OUR FRAMEWORK
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DATA MINER
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Process

= & A 2 Sketch

X 2

g v Default geometry
| of

@ Origin
‘{’) 3 Top
9 Front
T 3 Right
£ Sketch1
Extrude 1
] Fillet 1
[@) shelt1
£ Sketch 2
Extrude 2
£ Sketch 3
Extrude 3
8 Plane 1

£ Sketch 4

7= Versions an °+ Features (22)

Extrude 4
Extrude 5

A

Microversion
Description

~N

Feature List

Workspace
Screen
Capture

]

Mesh Rep. in
STL

~N

= € &
ra O] 1 x

v—

* STL: stereolithography




BENEFITS OF THE FRAMEWORK

" Education

o Asynchronous learning
o Competitive incentives for modelling practice

o Teach procedural (strategic) knowledge with careful question design

® Research

o Unobtrusive data collection
o Big data research approach

o Flexibility in experimental design
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PRELIMINARY ANALYSIS
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& onshape

All apps

Top rated

Categories
Simulation
Rendering
CAM
Data Management
Design & Documentation
Manufacturers Models
Utilities
File Export
ECAD
Configurators
ERP Connector
Virtual Commissioning
Manufacturing

My apps

@ © [ & appstoreonshape Jtilities/M2YDHSLMS2FALSJIWB7HUCVOFQZE ¢ ® h + =8

App Store Felix Deng ~

Categories | Utilities | CAD Challenges

INTEGRATED CLOUD APP

CAD Challenges

atic

/AD,CHALLENGES

| L ) { ( )

% (5 ratings) Free monthly usage

CADC isaweb ication that integrates to Onshape. It hosts a library of
CAD modelling challenges with various levels of difficulties. Once subscribed, the app icon will
appear on the right panel of your Onshape documents. Simply start a question in the app and
model in your own Onshape Your ission will be i and you
will see how you did compared to others on the same question after successful attempts.

Who is this for?

® Anyone who is new to CAD and/or Onshape

e Students who are taking CAD modelling courses

® Users preparing for the Onshape Certification Exams

® Anyone who simply wants to have fun and practices their CAD modelling skills

DISCLAIMER:

By using this app you are agreeing to have anonymized data about your modelling process
recorded and used for research purposes. Visit this site to learn more.

1.163.386.42e7b35 - 1.163.339.2bfcd90

Publicly Launched on
March 6, 2023

Unique Users:
303

Total Question
N\, Attempts:
1055

* Data as of August 18, 2023
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HOW DID USERS MODEL?
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Approach 1 Approach 2

1. Sketch

Approach 1.
n = 163 attempts
Avg. Time: 13 mins

Approach 2:
n = 35 attempts
Avg. Time: 20 mins

C/A\D,CHALLENGES _-5J:

2. Extrude
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1. Sketch
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* Data as of August 18, 2023




CONCLUSIONS, LIMITATIONS, & FUTURE WORK

® Education-research = Limitations
connection o Anonymity vs. user background
0 Education users generate big o Capture of other cognitive activities

data for research

| ® Future work
0 Research findings benefit

education 0 More challenges

o Connection to real-world CAD

® Extensibility of app design data

framework o Build functionality to check for best

practices
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