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Challenges - Summary

• Rate of automation in industry is growing rapidly, while future engineers across 
the globe encounter mental health issues; raise potential risks towards 
engineering safety practices

• 12% of workers in Malaysia experienced serious mental health in the past 2 years. 
• To increase safety of engineers and reliability of engineering system designs based 

on the needs and principles of the Industrial Revolution 4.0.



Boosting Engineering SafeTy And Reliability for IR 4.0: 
Integrated Approach of Soft and Hard Skills

(BESTARI4.0)



Project Brief

Boosting Engineering Safety and Reliability for IR 4.0: 
Integrated Approach of Soft and Hard Skills

There are two critical challenges in enhancing the safety of engineers and engineering systems in the IR 
4.0 era. The first challenge is the lack of new technical skills for designing, operating and maintaining 
future intelligent engineering systems. The second challenge is the engineering community's lack of 
familiarity with soft skills. To address the challenges, we aim to develop both soft and hard skills of 
engineers in a single multi-disciplinary module. 

Project Overview



1. To develop a hybrid module to enhance the safety of engineers, by integrating soft and hard skills, based 
on the need and direction of IR 4.0.

2. To deliver modules by holding a series of national-level workshops for the final year students, fresh 
graduates, and early career engineers

3. To develop a micro-credential course based on the developed module.

Two micro-credential modules for both soft and hard skills. The modules should demonstrate suitable 
assessment methods and reporting in a user-friendly manner. The micro-credential should be shareable 
across multiple platforms including social media, email, blogs, and resumes.

40% progress (developing hard skills materials)

Project Overview

Objectives

Expected Outcomes

Current Status
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Phase 1
Module Development 

(10/22 – 3/23)

• Deliverable: Module 
materials

• Milestone: Development of 
hard, soft, and integrated 
skills teaching materials

Phase 2
First trial/test module delivery 

(4/23 – 6/23)

• Deliverable: Alpha version of 
the module

• Milestone: Delivering test 
module and identifying 
downsides of the developed 
module

Phase 3
Module improvement and 

module delivery preparation
(7/23 – 9/23)

• Deliverable: Beta version of 
the module and teaching 
platforms and facilities

• Milestone: Improving module 
and preparing online and 
physical teaching materials

Phase 4
Module Delivery
(10/23 – 3/24)

• Deliverable: 6 workshops in 
hybrid mode

• Milestone: IP and Delivering 
one-year workshop

Phase 5
Micro credential development

(4/24 – 8/24)

• Deliverable: Micro-credential 
module

• Milestone: Development of 
micro-credential module

Phase 6
Project closure

(9/24 )

• Deliverable: Technical report
• Milestone: Providing progress 

evaluation and technical 
report

Project Plan 



Hard Skill Module Layout Planning

MODULES DAY DURATION
1 Introduction to Machine Learning 1 3 hours

What is machine learning
Machine Learning Ethics
ML Systems Learning Style and Algorithms
Types of ML Outputs
Machine Learning Microcontroller
Deep Learning

2 Embedded Devices 1 3 hours
Embedded System Design
Real Time Operating System
Arduino as Microcontroller
Benefits of Combining ML and Embedded Systems

3 TinyML with Edge Impulse 2 3 hours
Edge Impluse with the Nano 33 BLE Sense
Setting Up Edge Impulse
Creating Datasets and Program
Train the ML Model

4 Examples for IoT 2 3 hours
Building machine learning model
Security of ML
Deploy ML on cloud, edge and devices

5 Assignment & Evaluation 3 Independent + 
Presentation



Relevant Tools for TinyML Micro-credential 
Course

The MC will leverage a combinations of SW & 
HW tools.

Participants will gain proficiency in using Edge 
Impulse, Google Colab, and Arduino IDE to 
develop and deploy ML models on 
microcontrollers

By utilizing basic sensors and the Arduino 
Nano, learners will acquire practical skills in 
implementing TinyML applications

Additional tools like Raspberry Pi and 
TensorFlow Lite expand the possibilities for 
advanced projects



Comparison 
BESTARI4.0 with 
Coursera & EDX

Modules BESTARI4.0 Coursera (Edge Impulse) EDX (Harvard)
Mode of Delivery Online (early development 

phase with physical 
workshop)

online online

Duration Max. 40 hours (to fulfil 
notional hours) 

Est. 4 hours videos, 4 
hours self reading 

Not more than 40 hours 
(overview for the 
duration of every videos 
and reading materials are 
not shown before 
launching the lesson)

Each Video Duration Under development Minimum - 2 mins, 
Maximum - 15 mins

Average 5 mins

Overview of each 
subtopics

Depends on the selected 
microcredential platform to 
launch the course

Available. Duration for 
every video, slides and 
assessment can be 
viewed  before learning 
time

Not available. Have to 
launch and join in every 
modules to view the 
layout of every subtopic. 

Assessment at the end of every 
modules

at the end of every 
modules

at the end of every 
modules

Participant/Instructor 
Interaction

Both cohort and 
independent learning

Independent learning Independent learning

Pace of Learning Hybrid (fixed for physical 
course or self paced for 
online course)

Self paced Self paced

Total modules 3 3 2
Indicator of 

achievement
Handout Project on the last 
day of the course

Project to be submitted 
at every module

Project to be submitted 
at every module



Current Progress

Recruitment of Research 
Assistant for the soft-skills 
development

Finalizing hard-skill materials 
(Machine Learning) for trial/pilot 
workshop

Identifying a suitable micro-
credentials platform for the 
final deliverable

Construction on hard skills 
module layout (learning 
objectives, outcomes and 
quizzes)

Developing website for 
visibility

FGD with industry partners (IX 
Telekom and Aerodyne) and 
final year students



Focus Group Discussion (FGD)

• To gather data and information on investigating the caused of mental health 
among engineers in workplace. The survey only done among selected young 
engineers from IX Telekom on 3rd February 2023.



Moving Forward

• So many micro credentials 
platform to choose!

• Creating a unique content that 
can differentiate our micro 
credential course with existing 
ML courses

• Ensure the learner consistency 
while pursuing micro-
credential – add active 
learnings? 

• Sustainability of the platform; 
to engage with wider/specific 
audience

• Integrate into existing degree 
course on Machine Learning 
(tech) and social science (soft-
skills)

• Recognition & certification of the 
short course 

• Collaboration with a production 
team to create interesting 
contents for the short course

• Provide a flexible form of learning 

Challenges Opportunities



Thank You! 
Email: adee@ukm.edu.my 
Visit: https://www.ukm.my/bestari40 
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