A smartphone-enabled progressive
web application that supports

machine learning education
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NEW CS PHDS (% of TOTAL) in the UNITED STATES by SPECIALITY, 2020

Source: CRA Taulbee Survey, 2021 | Chart: 2022 Al Index Report

Artificial Intelligence/Machine Learning 21.00%
Software Engineering 7.30%

Security/Information Assurance 7.10%
Theory and Algorithms 7.00%

Databases/Information Retrieval 6.50%

Robotics/Vision 6.30%
Networks 6.10%
Other 5.80%
Human-Computer Interaction 5.30%
Graphics/Visualization 4.90%
Operating Systems 4.30%
Programming Languages/Compilers 3.40%
Informatics: Biomedical/Other Science 3.30%
High Performance Computing 2.90%
Information Systems 2.70%
Hardware/Architecture 2.40%
Social Computing/Social Informatics/CSCW 2.00%
Computing Education 0.70%
Information Science jill 0.50%
Scientific/Numerical Computing jill 0.50%
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Figure 4.4.2

Source: Al Index Report 2022, Chapter 4: The Economy and Education.
A

>Bioinformatics and Digital Health
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Source: https://www.fintechweek.hk

Source: https://sitn.nms.harvard.edu/flash/2019/artificial-

intelligence-in-medicine-applications-implications-and-limitations/

Al x Transportation

Source: https://www.tesla.com/autopilot
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The High Cost of Delivery

Challenge of applying Al education in k-12/interdisciplinary settings
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Prior experience in coding Expensive equipments
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Often find the concept of Al quite mysterious! Often not well equipped to thoroughly
explain key concepts of Al?

1.Ho JWK, Scadding M. Classroom Activities for Teaching Artificial Intelligence to Primary School Students.



Biomedical Data

Feature I: Activities can be arranged with limited resource
Feature Il: Code-free machine learning introductory education

CPU image source: https://www.flaticon.com/free-icon/cpu_984442



Source: https://
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Python environment
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Python environment

m % Make the testing accuracy ~ 50%

Randomise the parameters in the last layer




Browser environment

Access the app via
browser by scanning ==—=p

a QR code
Feed it, Train it, Sorted! < A

Students input data
(@nd labels) by =3 NUXTJS

taking photos
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Pre-trained Keras model
(Also partially randomised)

Construct the PWA through open
source framework Nuxt and

~10 new samples front-end library BootstrapVue
will be enoughto =

retrain the model

Pneumonia: 1| Normal: 1

Some data are queuing, press TRAIN to train
the network

Get an accuracy on

testing set
Estimated Accuracy: O
Play with students’ @— S
neural network 9
trained by

themselves Last Prediction: No Attempt
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Inspire students to think ...

- The role of data and labels (Supervised
machine learning)
- The performance of the model VS
- The amount of data
- The quality of data
- The quality of labels
- Overfitting?

New Data

O Pneumonia © Normal

Multiple workshops for medical and k-12 students were held
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