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Downstream Processing !

NISINUINYIWAWARAKAJINNSZUIUNISKIIN <~

Proficiency

Proficiency

Level 2

Perform basic manufacturing operations

Inspect materials at all stages of process to determine
quality or condition, participate in the installation, modification,
and upgrade of equipment, operate, monitor, and maintain

Proficiency
Level

equipment, tools, and work station, recognize and respond
appropriately to atypical events, participate in troubleshooting
and root cause analysis of operations

H2

® Prepare process materials

Weigh, dispense, and label raw materials for use in
production, dispense consumables and intermediates,
control and reconcile inventory with enterprise control
system (MRP, SAP, manual database), prepare and sterilize
buffers and solutions, sample and test buffers and
solutions, transfer buffers and solutions to use point

Clean and maintain production areas

Housekeeping / pest control, sanitize and clean of
controlled spaces, preparation of cleaning materials and
solutions, assist in environmental monitoring for routine
and changeover operations, document cleaning.

Prepare equipment

Clean CIP vessels, transfer lines, and filter trains, Clean COP
equipment, dehydrogenate components and equipment,
sterilize SIP vessels, transfer lines, and sampling ports,
perform pressure test, prepare and assemble components
and equipment, autoclave components and equipment,
perform WFI flush of transfer lines, perform scheduled
sanitizations of hoods

- Work in compliance with GMPs

Assists in environmental monitoring activities,
follow SOPs for all operations, records process
data and completes batch records as required,
maintain equipment logbooks, control and
receipt of raw materials, maintain equipment
and processes in a validated state, working
in controlled/classified areas (gowning,
aseptic technique), ensure appropriate flow
of personnel, equipment, and materials

Perform downstream
manufacturing operations

Separate cells from media using centrifugation
or filtration (TFF or depth filtration), perform
cell disruption techniques (mechanical or
chemical), perform aqueous separations (liquid
extraction, precipitation), perform chemical/
enzymatic modifications to product, perform
normal flow and tangential flow filtration
(including microfiltration, ultrafiltration, or
defiltration), Prepare chromatography columns
(assembly, sanitization, resin packing, evaluation),
perform chromatography steps (equilibrate,
load, wash, elute, clean, store), perform viral
clearance (removal/inactivation) steps.

fiun : The Northeast Biomanufacturing Center and Collaborative (NBC2), National Science Foundation Advance
Technology Education Regional Center, US Guidelines for Biosafety Laboratory Competency, U.S.

13 |
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Bio-Safety

N1S3IAs1zKwans:=nuliazus:zIigunduIdsy

fiondWUadaNYNIIEINIW

&)

Potential hazard-entry level

Biologic materials: Describe the concept of biohazardous
materials, recognize potential hazards associated with
biohazardous materials handled in the laboratory,
utilize control measures and work practices with biologic
materials, recognize hazards associated with various
procedures

Research animals: Describe inherent hazards associated
with research animals, describe possible route of
exposures to personnel in relation to the animal
procedures used, describe control measures and work
practices to mitigate the risks associated with research
animals and report on effectiveness to supervisors

[ QP

2

Proficiency
Level

Proficiency =) ML 2Zsiaiaiais
Level | ___ 000 00 0000000000

Chemical materials: Identify chemicals used in the
laboratory, describe hazards associated with chemicals
used in laboratory procedures, recognize control
measures and work practices to be used when working
with chemicals

Radiologic materials: Identify radiologic materials used
in the laboratory, describe hazards associated with
use of radiologic materials, recognize control measure
and work practices to be used when working with
radiologic materials, describe monitoring devices
(e.g., Geiger counters and dosimetry badges)

Physical environment: Describe control measures and
work practices to be used when physical hazards
are present

=002

-ﬁ iy, W

(n

“® Potential hazard-mid level

Biologic Materials: Distinguish biohazardous from
nonhazardous materials, explain the potential
hazards associated with the biologic materials
handled in the laboratory, ensure utilization of
established hazard controls for biologic materials
used in laboratory procedures, discuss hazards
associated with various procedures

Research animals: Identify inherent hazards
associated with research animals, identify inherent
hazards associated with research animals, implement
control measures and work practices to mitigate
risks associated with research animals

Chemical materials: Ensure chemical inventory
is complete, explain hazards associated with
chemicals used in the laboratory procedures,
implement control measures and work practices
to be used when working with chemicals

Radiologic materials: Ensure list of radiologic
materials used in the laboratory is complete,
explain hazards associated with use of radiologic
materials, Implement control measure and work
practices to be used when working with radiologic
materials, demonstrate proper operation and
use of monitoring devices

Physical environment: Implement control measures
and work practices to be used when working with
physically hazardous materials

—ee
~
e

@ Potential hazard-senior level

Biologic materials: Ensure personnel’s knowledge
of biohazardous materials, manage biohazardous
materials, establish hazard controls for biologic
materials used in laboratory procedures, assess
procedures for hazardous components

Research animals: Assess the inherent hazards
associated with research animals, implement
control measures and work practices to miticate
risks associated with research animals, develop
control measures and work practices to miticate
risks associated with research animals

Chemical materials: Establish chemical inventory,
assess personnel’s knowledge of hazards associated
with chemicals used in laboratory procedures,
assess personnel’s knowledge of hazards associated
with chemicals used in laboratory procedures

Radiologic materials: Establish inventory of radiologic
materials used in the laboratory, assess hazards
associated with use of radiologic materials
(collaborate with radiation safety personnel, as
needed), establish control measure and work
practices to be used when working with radiologic
materials (collaborate with radiation safety
personnel, as needed), evaluate monitoring
devices for suitability in detecting radioisotopes
to be used (collaborate with radiation safety
personnel, as needed)

Physical environment: Ensure identification of
physical hazards present in the laboratory, establish
control measures and work practices to be used
when working with physically hazardous materials
(collaborate with safety professionals, as needed)

fiu : The Northeast Biomanufacturing Center and Collaborative (NBC2), National Science Foundation Advance
Technology Education Regional Center, US Guidelines for Biosafety Laboratory Competency, U.S. 15 W



e

s )))

A |

aa o

gnaMNITNAIaYIENoUlUMIY 6 gnavnIsugey ADgRAINNTINNTT

Wanuarliusnisveniuag anamnssumnduddidnmseindilunarsineszme
gnamnsIIMIInReUETIVTILeETeTiteyaiuslan gaaunsaunsliims
Weaduniedaiudeyauaznisussananasoulatuaznisdesiusunsisain
Suwmesitn gaanmnssumsianniiesaies wasgramnssudeaiasduay

wotlwdu Feluwsazanamnssuilassaisuazfienidduouanfiuansieiuaadl

@ 26IEIKNSSUNISWEUUNIAZTRUSNSBaWEIIDS

funliumsivinegsediodaeianiy
Jadparnnisiaulavesnsly Mobile Application
saenstheenduaslulilugramnssusiian
iiowTeuaumioutingya Thailand 4.0 9910
UUNDIVDI UTENOUNITEINUINGAAINNTIUA Y
gawiusTiultiudulneseies Tnslanignis
Walu1 Platform ﬁiﬁu%mﬂugmwu End-to-End,
Digital Service tlag Platform Service ifsele
TugUluu Transaction Based wuguuuumslviuinig
Tudnwaiz Service Integration fiseldluguuuy

Upfront Fee

@ 2RAWKNSSUWIIUBEDIANNSDUNS

o W

Uadeddgylinanensiivlavesaramnssunifivddidnnselindvislusazsnssziva fie

o

nsiinTuremieung (PromptPay) uazdenyldiiuan (Cashless Society) uenaniidasauds
nginssunsdedudmesuilnaiifiondeduiriussuudunesidaniuuaznisduvhaan
Tuussinalnevesfiauselvalugsiandiagdidnmsedindveslan FwinyuuesvesUsznaums
wu31 mvigsialuguiuu Sharing Economy viseiAswgianuuulsiiuasiduniiunumlugmanvingsy
wdvdaidnmsetindinndsiu lupuginandiviefugngsiassniediouasuneneldssuums

Fouedidnnseiind

@ 9naMNSSUMSIARUFGUESIUSIVIIAzIINS1RTayaWuSTNAIazanakNssUEaBRTEUSNIS
IRwaAUKUDBIAIRUTayanazNsUs:uIawadaulal laznsUaviudunsIBaInduinasidn

Yodudrdiiinaseonisiulafeousslnefiiauaule Data Center uaw Cloud Service
Tulnesnnfudemnusarussnimedsestoyalusunuumema swuisinnudesiuse Data Center
uaz Cloud Service vaslnelususnasgruiiisuwindugliuinslusiisusema Saannyumes
voeiUsENaUNIA1AN1SaIInlul 2564 Cloud Service T3uf9E13ALIS BoNAKIT UWarUINITHN 9

Mhemuuuszuy Cloud Tulseinalneaziiyadinainsangdia 48,000 duum

@ 26dIKNSSUNISWEUUNITDJIDVDSY:

a a

Tunsldwmealulagnisdeuneduimnesiin

V999UNT0IAN i Yadeddaiiinadenisiivlade
ININTAUATUNITAINUAIN TN AU LT RIS 9T Y
Mnmhonumasy insaduayusiuuleueiiedasiy
n1saaulunaInvategUkuy uenang ansuuad
vaafUsznaun1snuindededidydenisi naiy
Tulsnessmulunsiaunidiesadseslngasaniiuns
seraulu 7 Savdasaufenisintuves ASEAN Smart
Cities Network (ASCN) #iagthewauiilossaasoy

ag19naLilag

@ anaknssudaasivassAnazialivgu

a

funltmsiulagufefugnamnssudu q
Tnetadedrdyidnadenisidulndenisatiuayuain
whenumaesy sutmslisumssensunnsslssme
Tusnunuanwesuedudy Aneamvasyaainsi
liunnsnsfuaniledu q lussdulan Snvislusumos
vosUszneunstu gramnssndeadsassduay
wodwdululneansaidugqudnardlugdaiald

Tusuan

17 W



Critical Positions & Required Functional Competency _

Functional Competency

[ BF]

Digital

Projected Talent Demand

Common Required
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Top Talent Demand

Security Architecture

Network Configuration

Security Assessments

Security Configuration

Data Visualization and Data Engineering
Disaster Recovery Management
Infrastructure Deployment

Dynamic Animation

Motion Graphic

Analytics and Computational Modelling
Infrastructure Design

Vulnerability Testing

Music, Sound Effect, Voice Over
Application Development

Cyber Incident Management

Data Design

Data Engineering

Data Migration

Character Setup

Applications Integration

Network Administration and Maintenance
UX/UI Design

Layout

Lighting

Agile Software Development

Content Management System
Software Design

Software Testing

System Integration

Web Development

Art Direction Development

Conceptual Design Development
Project Management and Development

—
—
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Data Scientist

5,287

Full-Stack Developer

Full Stack

Web Developers

Front-End Developer

e Mobile Developer

Artist

980

Digital Marketing

686

Applications Developer
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Cloud Engineer

Infrastructure Engineer

AN

Infrastructure
Architect
Security Architect

IRIS Consulting

Modeler
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Security Assessments

100100 Proficiency
Level

Proficiency
Level

@ Execute vulnerability scans and conduct

research on exploitation of system
vulnerabilities, and interpret findings
to identify security lapses

Have sufficient knowledge on application and usage
of basic vulnerability assessment tools and tests,
general process and technical requirements of
penetration testing, system security vulnerabilities and
threats and internal and external security standards

Perform technical coordination of vulnerability
assessments and penetration testing according to
test plan templates

Execute vulnerability scans on smaller systems, using
basic vulnerability assessment tools and tests

Document the results of security assessments and
tests, according to test plan guidelines

Identify security lapses in the system or security
mechanisms, based on issues documented from
vulnerability scan results

Record evidence of controls which are inadequate or
not duly enforced

Conduct research on threat actors, their techniques
and ways in which vulnerabilities in security systems
can be exploited

M 20

sogusIwaziduaaussnu: (Competency)

nsUszidunazmasivdaundiulaomny

Proficiency
Level 4 ®---------
Proficiency 3 @ 77777777777777777777777

Level

Conduct authorized penetration testing of
systems and to expose threats, vulnerabilities
and potential attack vectors in a system

Have sufficient knowledge on process and techniques
for secured source code review, threat modelling
techniques, penetration testing techniques and
methodologies, penetration testing tools and their usage,
network monitoring tools and their usage, vulnerability
assessment tests and interpretation of results, range
and types of security loopholes and threats

Carry out threat modelling and secured source
code review

Conduct authorized penetration testing of systems
consisting of a range of penetration testing
methodologies, tools and techniques

Use a suite of network monitoring and vulnerability
scanning tools to assess the threats and vulnerabilities
in a system

Identify vulnerability exploitations and potential
attack vectors into a system and analyze vulnerability
scan results to size and assess security loopholes and
threats

Evaluate if current systems can overcome emerging
threats and hacking techniques

Assess current security practices and control against
expected performance parameters or guidelines

Develop a vulnerability assessment and penetration
testing report, highlighting key threats and areas for
improving system security

Design security testing plan, and perform
advanced, authorized penetration testing
as well as intelligence analysis on cyber
attack incidents

Have sufficient knowledge on organizational objectives
of vulnerability assessment and penetration testing,
key components and methodologies in the design of
security testing activities, advanced threat modelling,
hacking, penetration testing and source code review
techniques and data and trend analysis in cyber attacks

Design security testing plan and evaluation criteria
for vulnerability assessments and penetration testing
activities

Manage the implementation of vulnerability
assessments and penetration testing activities, in
line with the organization-wide strategy

Implement advanced threat modelling and source
code review techniques

Conduct advanced, authorized penetration testing
of highly complex and secure systems

Analyze patterns in incident data to identify new
and emerging trends in vulnerability exploitation
and hacking techniques

Lead advanced analysis of intrusion signatures,
techniques, and procedures associated with cyber
attacks

Determine hacking techniques and attacks that the
organization’s systems are most vulnerable to

Refine test plan templates to model after new and
advanced hacking actions

Authorize and establish organization guidelines
and strategies for security testing, and determine
the future-readiness of the organization's
security posture

Have sufficient knowledge on design guidelines and best
practices for threat modelling, vulnerability assessment,
penetration tests and source code review, organization
priorities and IT security objectives and new and emerging
trends in cyber attacks, hacking techniques and security
threats

Establish organization guidelines and methodologies
for the design and conduct of vulnerability assessments
and penetration testing activities

Lead security reviews, specifying the IT systems,
applications, processes, people to be assessed

Develop comprehensive criteria for assessing the
effectiveness of security mechanisms and controls

Develop implementation strategies for vulnerability and
penetration testing activities to ensure organization-wide
consistent of information security plans

Authorize penetration testing activities on organization's
systems, in line with business priorities and security
requirements

Synthesize key organizational implications from vulnerability
assessment and penetration testing reports

Evaluate the future readiness of the organization's
security posture in light of the organization's mission

and the changing technological environment

Al : Gianuaguron SkillsFuture Singapore 21
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faguswazidumaussnu: (Competency)
Data Visualization and Engineering

nisUszudadoyalduniwiaz3sianssudaya

Proficiency
Level

Proficiency Lead the creation of data management procedures
Level [ . and oversee the integration of data, ensuring

me:_c:c;{ optimization of the organization's data pipeline

Utilize appropriate tools, systems and techniques
to collect, store, extract, transform and load data

according to set guidelines

Have sufficient knowledge on data collection process
and methodologies, usage of data collection tools,
data handling, cleaning and processing techniques,
merging of datasets and key considerations, data
validation methods and criteria, quality indicators of
data, usage of database management system software

Apply appropriate data collection tools and techniques
to collect data from various sources

Merge varying datasets from disparate sources into
a common structure

Clean the data, checking for outliers or errors, validate
data from different data sets to verify accuracy and
minimize errors

Check the structure and quality of warehouse data
against standard guidelines and data purpose and usage

Utilize database management system software to
perform simple data processing

Create databases to store electronic data , maintain
documentation as per the organization’s methodology
for Extract, Transform and Load (ETL) processes

M 22

Implement data management processes
and systems to map data sources, processes
and relationships, and transform and process
multiple streams of data

Have sufficient knowledge on data specifications
and requirements, variety of data sources,
relationship, identification and mapping among
different data sources and systems, range of tools
to gather, process and optimize accuracy and
functionality of data, methods and considerations
to process multiple streams of data, data
transformation techniques and trade offs between
data access optimization and loading or resource
utilization factors

Identify relevant data sources, processes and
relationships in accordance to business requirements

Propose methods and tools to gather data, process
data, and minimize confounding variables and
data limitations

Apply data analysis and data profiling to improve
the clarify, quality and integrity of valid data

Process multiple streams of data using data systems,
utilize data systems and platform capabilities to
solve new data problems, transform data to meet
business requirements

Create supporting documentation with metadata
and diagrams of entity relationships, business
processes and process flow

Operate data warehouse systems to balance
optimization of data access with loading and
resource utilization factors

— Translate business requirements into data —

structures and processes to standardize data,
verify data reliability and validity, store,
extract, transform, load and integrate data

Have sufficient knowledge on relationship between
business requirements and data requirements, and
critical implications, best practice methodologies
in data validation, key design elements of data storage
mechanisms, key design elements and considerations
of data Extract, Transform and Load (ETL) processes,
key design elements and considerations of data
integration and business and process rules of
target systems

Develop efficient processes to standardize and
maintain data definitions, sources and quality

Develop data warehouse process models, including
sourcing, loading, transformation and extraction

Design data validation methodology to verify
reliability and validity of data

Design staging databases to store the data temporarily
before moving them into the target system

Design extraction process for consolidating data
from multiple data source systems

Translate complex functional and technical business
requirements into detailed data structures and designs

Develop data integration procedures, managing
the alignment of data availability and integration
processes

Have sufficient knowledge on evolving business
requirements, and impact on data needs, end-to-end
management of organization-wide data pipeline and
processes, effectiveness of various data systems,
and applicability to organizational context, direct and
indirect impact of changing or integrating data processes
and systems and best practices in optimizing data
pipeline elements

Maintain an updated view of the business requirements,
the respective source data systems and data models
in the organization

Lead the creation, refinement and enforcing of data
management procedures and conventions

Direct the design of the organization's Extract, Transform
and Load (ETL) processes to support business needs

Establish alignment among the data ETL processes
throughout the pipeline to maximize efficiency for
data processing

Manage the integration of data into a unified interface

Manage the optimization of the various data processing
elements in the organization's data pipeline

fiun : Gmnuaguran SkillsFuture Singapore
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128 8  Accident and Incident Response Management ° ° ° ° o o °
[} .
g. 8  Aircraft Emergency Management ° ° ° ° ° ° °
s K Aircraft Manual Handling ° ° . . . . .
N 7 Aerospace Maintenance Practices ° ° ° ° ° ° °
I 6 E-Logistics IT Solutioning ° ° . D D .
‘g’ 6  Aircraft Turnaround Coordination ° ° ° ° ° °
= 5  Aircraft Take-Off Operations o ° °
5  Airline Representation and Station Management J ° ° ° °
5  Machining Process Plan Development ° ° . °
5  Aircraft Aerodynamics, Structures, Systems ° ° . °
5  Select Aerospace Materials and Hardware ° ° ° °
5  Supply Chain Solution/Model/Plan/Strategy ° °
5 Time Sensitive Cargo Delivery Management ° o
5  Warehouse Automation Application ° °
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Critical Positions & Required Functional Competency _

Top Talent Demand

Inventory Controller
Brokerage Supervisor
/Freight Supervisor
Engineer /Production
Engineer

Air Cargo Executive
Destructive Tester)
Checker

Health, Safety and
Environmental

Ground Services
Officer

Warehouse Officer/
Air Cargo Officer
Licensed Aircraft
Logistics Solutions
Specialist / Engineer
Flight Operations
/Flight Dispatcher
Quality Engineer
Officer

Maintenance

Project Engineer
Engineer

Aviation/Aircraft

Maintenance
General Worker

Logistics Data
Specialist
/Data Analyst
/Operator
Manufacturing
Officer
Engineer

NDT (Non

Behavioral Analysis and Predictive Screening °
Cabin Safety Management

Data and Statistical Analytics

Engineering Optics and Optical Metrology ° ° ° °

Maintain Aircraft Navigation and Auto Flight ° ° ° °

Maintain Airframe Systems ° ° ° °
Transportation Hub/Control Center Administration ° ° ° °

Assembly of Mechanical Machines ° ° °

Autonomous Logistics Design and Application ° ° °

Cargo Load Planning ° ° °

Cloud Computing Application ° ° °

Computer-integrated Manufacturing ° ° °

Dangerous Goods (DG) Management ° ° °
Design Tool, Jigs, Fixtures for Advanced Manufacturing ° ° °

Flight Disruptions and Irregular Operations
Maintain Aircraft Communication Systems
Maintain Aircraft Fuel and Engine Systems
Maintain Airframe Electrical Systems
Maintain Sheet Metal Structures

Order Fulfilment Administration ° ° °

Pre-Flight Preparation ° ° °

Pricing for Cargo Services and Operations ° ° °

Radiographic Inspections ° ° °
Ultrasonic Inspections ° ° °
Warehouse Facility Security Control ° ° °
Aircraft Landing Operations ° °

Cargo Security Control ° °

Cargo Tracking System Administration ° °

Cargo Transit and Transshipments Management ° °

Eddy Current Inspections °

Electrical Terminations and Connections °

Import and Export Documentation Administration . °

Inclement Weather Operations and Planning ° °
Liquid Penetrant Inspections °
Magnetic Particle Inspections °

Maintain Aircraft Cabin Equipment °
Post-Landing Operations °
Principles of Electrical Fundamentals

Principles of Gas Turbine Engine

Solid Model and Drafting for Machine Part

Transportation Route and Schedule Planning °

Warehouse Layout Design

Air Cargo Operations Management

Cargo Receipt and Inspection

Cold Chain Operations Administration

Manage Advanced Tool-room Machining °
Unit Load Devices Management °

Warehouse Inventory Control/Audit

Warehouse Management System (WMS)

Technician
e e Cabin Crew
e e Flight Instructor

e o Pilot
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fagvswazidumaussnu: (Competency)

Proficiency
& JIEFEY 4
e Proficiency
Level 3 ©

Proficiency

Proficiency
Level

Execute emergency response plans
during accidents and incidents

1

Have sufficient knowledge on types of emergency
situations in the aviation industry, notification
processes for accidents and incidents, classification
of accidents and incidents, lessons uncovered from
past accidents and incidents, Standard Operating
Procedures (SOPs) to respond to accidents and
incidents, emergency response plans and procedures,
procedures to report accidents and incidents and
documentation and records requirements for
accidents and incidents

Identify appropriate agencies and organizations to
respond to accidents and incidents

Explain procedures for communication to aviation
stakeholders during accidents and incidents

Determine the classification of accidents and
incidents in the aviation industry, communicate
status of accidents and incidents to relevant
stakeholders and departments

Compile and complete documentation for
accidents and incidents

M 28
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Administer evacuation and first aid
procedures at accident and incident sites

Have sufficient knowledge on types of emergency
situations in the aviation industry, classification of
accidents and incidents, evacuation procedures,
access control procedures, first aid procedures,
concept of Notice to Airmen (NOTAM) and NOTAM
issuance procedures, emergency response plans and
procedures, procedures to report accidents and
incidents, local and international guidelines such
as International Civil Aviation Organization (ICAO)
Annex for Aircraft Accident and Incident Investigation
and Dangerous Goods Regulations (DGR)

Support the establishment of control zones and/or
emergency response center

Evaluate the severity of accidents and incidents

Identify stakeholders to be alerted during accidents
and incidents

Organize the orderly evacuation of people from
accident and incident sites, control access to
accident and incident sites

Review law enforcement and security needs during
large-scale accidents and incidents

Apply first aid procedures on injured parties

Interpret NOTAMs to determine required follow-up
actions

(O]

3

Oversee the management of accidents and
incidents, from planning to command and
control in the emergency response center

Have sufficient knowledge on types of emergency
situations in the aviation industry, formation and
functions of an emergency response center, roles
and responsibilities of an incident commander,
procedures to develop tactical plans during
accidents and incidents, emergency operations
strategies, procedures to report accidents and
incidents, emergency preparedness assessments,
local and international guidelines such as
International Civil Aviation Organization (ICAO)
Annex for Aircraft Accident and Incident Investigation
and Dangerous Goods Regulations (DGR)

Establish control zones and/or emergency
response center to manage incidents and
accidents

Act as incident commander by applying relevant
strategies of emergency operations

Develop tactical plans to maintain control of
emergency and incident sites

Evaluate on-site accident and incident response
capabilities

Develop processes to coordinate accident and
incident response plans with Air Traffic Control
(ATQ), airport agencies and relevant stakeholders

of the organization to respond to accidents
and incidents

4
|

Have sufficient knowledge on types of emergency
situations in the aviation industry, performance
standards of the airports, airport agencies and
stakeholders when responding to accidents and
incidents, accident and incident debriefing techniques,
response strategies deployed for accidents and
incidents in other countries, procedures to report
accidents and incidents, new technologies to enhance
emergency response readiness in the aviation industry,
procedures and techniques to respond to media
during large-scale accidents and incidents, local and
international guidelines such as International Civil
Aviation Organization (ICAO) Annex for Aircraft Accident
and Incident Investigation

Formulate strategies to enhance the readiness of
airport agencies and stakeholders to respond to
accidents-incidents

Assemble the mobilization of resources to meet law
enforcement and security needs during accidents-in-
cidents

Review effectiveness of emergency response center
operations during and after accidents and incidents

Lead de-briefing exercises after accidents and
incidents

Drive the development of procedures and policies
to manage threats to airport safety

Devise coordinated plans with external agencies
such as hospitals and Singapore Police Force (SPF)
for large-scale accidents and incidents

fiun : amnuaduran SkillsFuture Singapore
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fagvsIwazidumaussnuz (Competency)

Aircraft Emergency Management

Perform Safety and Emergency Procedures @ -

(SEP) to retain control of aircraft during
emergency situations

Have sufficient knowledge on types of aircraft
emergency situations, Emergency and Abnormal
Checklist (EAC), Quick Reference Handbook (QRH),
aircraft operating manuals including normal, abnormal
and emergency procedures such as engine fire,
single- and twin-engine operations and cabin
decompression for specific aircraft types, operation
of aircraft systems, management of instrument
failures, Upset Prevention and Recovery (UPR)
procedures, types and usage of emergency
equipment, roles and responsibilities of crew
members during emergency situations and local
and international guidelines such as Air Operator
Certificate Requirements (AOCR), Air Navigation
Regulations (ANR) and Airline Operations Manual
(AOM)

Assess the severity of emergency situations and
impact on flight safety

Communicate with airlines and Air Traffic Control
(ATC) during emergency situations

Determine appropriate actions based on QRH

Conduct passenger safety briefings during emergency
situations

M 30
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Proficiency

Execute UPR procedures and SEP

Operate the aircraft based on aircraft serviceability
and performance

.............................

Proficiency

@® Manage the overall handling of aircraft and
Safety and Emergency Procedures (SEP)
during aircraft emergency situations

® Have sufficient knowledge on types of aircraft emergency situations, shut-down procedures,
Emergency and Abnormal Checklist (EAC), Quick Reference Handbook (QRH), aircraft operating
manuals including normal, abnormal and emergency procedures such as engine fire, single-
and twin-engine operations and cabin decompression for specific aircraft types, operation
of aircraft systems, management of instrument failures, Upset Prevention and Recovery (UPR)
procedures, types and usage of emergency equipment, roles and responsibilities of crew
members during emergency situations and local and international guidelines such as Air
Operator Certificate Requirements (AOCR), Air Navigation Regulations (ANR) and Airline
Operations Manual (AOM)

e Assess the severity of emergency situations

e Manage communication with airlines and Air Traffic
Control (ATC) during emergency situations

® Determine appropriate actions based on QRH
e Execute UPR procedures and SEP

e Qversee crew briefings and direct crew to resolve
emergency situations

e Conduct passenger safety briefings during emergency

e Approve and make final decisions on emergency
responses

e Oversee safe aircraft operations based on aircraft
serviceability and performance

® Aid in investigations on aircraft emergency situations

A
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Critical Positions & Required Functional Competency

Common
Required
Scientist
(Chemist)
Scientist
(Biologist)
Clinical
Investigator
Pharmacist
Bioprocess
Engineers and
Technicians
QA and

QC Director
Production
Engineer/Bio-
technologist
Clinical
Research
Monitor
Analytical
Chemist
Clinical
Technologist
Biomedical
Engineer
Programmer
Biostatistician
Industrial
Microbiologist
Formulation
Scientist
Non-Clinical
Scientist

Top Talent Demand

Good Manufacturing Practices Implementation
Pharmacovigilance Integration

Biorisk Management °
Chromatography Equipment Operation ° °
Ultra-Performance Liquid Technology
Cell Culture °

Biological Product Introduction

Chemical Risk Management o
Biological Product Introduction o

Production Planning o
Production Improvement

Sterilization Techniques and Their Validation

Microbiology and Bioburden Monitoring

Biocompatibility and Its Evaluation

Clinical Evaluation of Medical Devices

Cleanroom Processing °
Packaging Technologies

Welding Techniques

Sensor Medical Technology °
Medical Device Programming °

e Veterinarian

Functional Competency

B B I e e e I UU RN VUM T, B S, B T, Mo N
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ST T ® Synthesize Current Good Manufacturing Practices (CGMPs) with all design, monitoring,
L7 and control of pharmaceuticals manufacturing processes across the organization

B‘EIEI'IHHSSUD'ISIIWHE'JIFISUD\]DS

® Have sufficient knowledge on global best practices in manufacturing standards, global best practices in risk
management, change and culture management strategies and end-to-end biopharmaceuticals manufacturing
processes across the organization ® Build a culture that promotes alignment to CGMPs across

e Synthesize processes across the design, monitoring, and ~ the organization e Lead risk control programs

|
fagusiwaziduaaussnu: (Competency) !
|
|
:
: control of manufacturing practices and align to CGMPs e Resolve significant deviations with senior quality review teams
|
|
|
|
|
|
|

o Establish processes to monitor compliance with CGMPs e Investigate root causes of serious breaches and deviations
across the organization from CGMPs standards

@ **************** (® Develop protocols aligned with Current Good Manufacturing Practices (CGMPs) for a department
® Have sufficient knowledge on relationships of CGMPs @ Translate CGMPs standards into operating protocols for a department

:
|
4 | with quality assurance and quality control, and its e Estaplish processes to monitor compliance with CGMPs in a department
[ Level : impact on patient safety, operational workflows for o Introduce risk control programs and activities for a department in
|
|

manufacturing processes, risk management international ) . o -
line with organizational policies

J

Proficiency 3 @ 77777777777777777 guidelines and standards, organization’s regulatory

and compliance requirements in relation to CGMPs,
Proficiency pharmaceuticals manufacturing process lifecycles,
methods of improving manufacturing processes designs
and control quality and methods of reviewing alignment o Establish systems and programs for CGMPs training
of processes to CGMPs

A

® Develop validation strategies to demonstrate processes are fit for
intended uses in accordance with CGMPs and other regulatory guidelines

® Review CGMPs deviations

_,*,

¥ —;5
-

Apply Current Good Manufacturing Practices (CGMPs) when designing,
monitoring, controlling and performing manufacturing activities

® Have sufficient knowledge on principles of CGMPs, types of work processes occurring in Msfiuka Uszidu nazdaviuikamsiiiWous:aoaineanue

pharmaceuticals manufacturing facilities and how CGMPs apply, production areas and
cleanrooms Standard Operating Procedures (SOPs), uses of production equipment,
equipment cleaning frequency and maintenance log requirements, responsibilities of
job functions regarding compliance to CGMPs, frontline reporting and recording
procedures for non-compliance, good documentation practices, processes to prevent
cross-contamination and processes and locations for the preparation and staging of
raw materials

: ®Facilitate manufacturing of safe and reliable patient-centric
pharmaceuticals drugs and treatments by incorporating
patient-outcome factors in manufacturing process designs

Have sufficient knowledge on applications of pharmacovigilance regulations and procedures
on manufacturing processes, pharmaceuticals contamination risks, long-term drug
stability risks, types of pharmaceuticals delivery systems and their safety features,

o Apply SOPs when performing work activities in @ types of pharmaceuticals containment and closure systems and associated risks

plants Direct post-sales assessments of customer feedback

Implement the principles of Current Good Manufacturing
o Identify the type of controlled documents  Practices (CGMPs) through the application of industry
required in manufacturing facilities in compliance ~ best-practices and international standards
with  CGMPs requirements

Incorporate factors that minimize the risks of treatment effectiveness and therapeutic
Review results of patient-outcome Analyzes

Identify manufacturing processes that could impact pharmacovigilance related safety

e Have sufficient knowledge on risk management techniques, and quality issues

e Explain the importance of abiding by CGMPs to specification, design, verification, qualification and
external parties such as vendors commissioning standards and verification and validation Level Q,,Q Review the impact of pharmaceuticals manufacturing processes
e Record non-compliance of Good Manufacturing methods and requirements for equipment, facilities and on treatment effectiveness and therapeutic compliance
Practices (GMPs) or cleanroom protocols [PIOEEES ® Have sufficient knowledge on pharmacovigilance procedures and documentation requirements,
e Report and inform respective parties on any o Perform work processes in accordance with CGMPs characteristics and quality of Active Pharmaceutical Ingredients (API), pharmaceuticals
l ith . . L manufacturing processes, drug and treatment dosing volume, delivery techniques and frequency
non-compliance with manufacturing or clean room e Take corrective actions against non-compliance of Good } o ; ) o )
protocols and practices Manufacturing Practices (GMPs) or cleanroom protocols _ ® Contribute to Good Pharmacovigilance Practices (GVP) compliance within one’s area
of responsibilities
o Check work processes for compliance with CGMPs o Consolidate post-sales customer feedback
o Identify improvements that can be made to promote better e Analyze the impact of elemental impurities on treatment effectiveness
alignment of processes with CGMPs o Analyze the impact of API degradation on drug effectiveness

e Document manufacturing facilities, personnel, processes

M 34 fiur: d@iandaguiaan SkillsFuture Singapore 35 [l
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Functional Competency

M 36

Industrial

Projected Talent Demand

Critical Positions & Required Functional Competency _

Common

Required
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Robotics

o

Data
Scientist
Robotics
Control
Engineer
Mechanical
Engineer
Software
Integration
Engineer

Top Talent Demand

Robot Programming and Programming Pendant
Robot Troubleshooting

Embedded Systems

Servo Motor Controller

Digital Signal Processing

Hydraulics and Pneumatics

Robotics Maintenance and Installation

Sensor Technology

Error Compensation

Mobile and Wireless Communication

SCADA System

Robotics Material Procurement °
Distributed Control Systems (DCS) .
Robotics Design °
Robotics Simulation, VR, AR °
CAD, CAM Software °
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fatvsiwazidumaussnu: (Competency)

Robot Troubleshooting

Ms3IAsI1zRINTUUNKITATDISTUUKUBUG

Proficiency h
Level S N
..
/0
—_—
[ ]
Proficiency N °
Level 3 ************************** ® — 3
Review performance of automated

workflows for process improvements

Oversee use of robotics-automated

technologies in compliance with manufacturer's

recommendations, workflow plans

Integrate automated technologies and

robotic systems in ships, rigs or conversions
manufacturing to enhance precision and
productivity and reduce reliance on manual tasks

» Have sufficient knowledge on types of robotic systems,
automated technologies and process control systems
utilized in manufacturing tasks, methods of operating
robotic systems for manufacturing tasks, procedures
for safe machinery operation, types of sensors and
actuators and procedures for installing actuators
and sensors

* Follow safety procedures when operating automated
technologies and robotic systems

e |dentify and report any issues with the automated
technologies and robotic systems

e Install sensors, actuator for process control in specified
locations

M 3s

® Have sufficient knowledge on principles of
automated technologies and robotic systems,
procedures for setting up and inspecting robotic
systems and automated technologies, approaches
to oversee manufacturing tasks that use robotic
systems, automated technologies, control theory
and types, applications of control loop components
and controllers

® Diagnose faults in use of automated technologies,
robotic systems for manufacturing processes and
suggest solutions

o Interpret and extract relevant process parameters
from given specifications

o Apply corrective actions for automatic and manual
shut-downs during critical and emergency situations

L

§
¢

® Have sufficient knowledge on methods for
evaluating resources and skills to carry out
manufacturing tasks using automated
technologies and robotic systems, principles
of electro-pneumatics, types of logic control
programs, concepts pertaining to performance
specifications and analysis, best practices in
robotics and automation, components of
a robot, principles of path, trajectory planning,
types of programming skills of a robot

e Evaluate the feasibility of incorporating
automation and robotic systems into
manufacturing processes

® Apply optimization techniques to improve
automated processes’ efficiency and product
quality

o Assess improvements on manufacturing
products, processes

) 2
<
(==)

o~

g ‘1§ -

Formulate new manufacturing workflows
to adopt robotic and automated technologies
to streamline processes

¢ Have sufficient knowledge on organization's
quality and Workplace Safety and Health (WSH)
guidelines, methods of developing detailed
operating procedures for automated technologies
and robotic systems, methods to influence
adoption of new technologies and impact of
robotics and automation on manufacturing
operations

* Develop technical operating procedures for
robotics and automation

¢ Ensure procedures and operations are
implemented according to plan and WSH
requirements

o Determine post-processing procedures for
manufacturing components using robotics and
automation

fun : Applied Industrial Robotics (ABB), The Alabama Community College System
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faagwswazidumaussnu: (Competency) \\jf
fagusiwazidumaussnu: (Competency) Embedded Systems N &
Robot Programming and Programming Pendant nssidunisAIRuadaviunistBauaunaias ) \
NSITEUTUSINSUIWOAIUANNISINGDURUDIKUBUEEIENILIADNWIIRDS J

nazawssnu:TunisTdaunsninaunuiaziusiINsSuKUB UG ) )
-@) Plan end-to-end process of incorporating embedded

systems in hardware and devices, validating and optimizing
embedded software systems in different application areas

Write and test a program for advance
robotic operation and a robotic program

and verify successful operation Have sufficient knowledge on suitability and application of different

o Safely power up the robot and controller from a fully shutdown position programming languages for different purposes or contexts, embedded
e Understand general robotic safety within working envelopes

e Know the purpose and operation of the teach pendant

firmware and software engineering principles, types, characteristic
and operating principles of binary and analogue input and output
devices, hardware design tools, techniques and hardware control

o o Basic programming overview, refresher
Proficiency

programming, range of software development and software

e Harmonious programming e Input and output signal assignment

o o System mastering (robot and external axis) configuration management tools, operating system coding techniques,
i : interfaces and hardware subsystems, schematics, component data
! o Advanced logic commands and program structure . X .
: l ool shift fi . sheets and electronic test equipment, troubleshooting on embedded
3 - izl s [EaevR/ Bel il ?r program correc 'O'? targets, system optimization techniques for both hardware and
| e Advanced Input/output programming for system allocation software performance, sensor properties and their application to
! e Teach pendant layout and customization electronic system programming
| - Cresimane Uee fUEion SeUalng - Sy/BierT BEC Up &t [2regE OE Plan end to end process from inception to deployment of embedded
3 ® Set-up, use user coordinate systems, home position fields : systems or microcontrollers for use in hardware and devices
! ® Use and manipulate program conversion functions 1
. . oS ‘ Define hardware and software communication and control
————————————————————————— | requirements
@ Align embedded system development with best practices for

coding, reuse and portability
Write and test a program for advance

robotic operation and a robotic program
and verify successful operation @

Introduce new and emerging coding techniques or languages
suitable for embedded systems programming

Write and test a program for robotic operation and
a robotic program and verify successful operation

® Use pendant, teach (program) a robot to perform a basic
application-specific operation, test, troubleshoot program e Identify the major components of a robot system
Develop software applications and drivers to run in embedded systems, including

¢ Use a teach pendant to program a robot o Set up frames including Tool, Robot, and User
rapid prototyping as well as the implementation of embedded software or firmware

Execute, test, and troubleshoot a robot program
Identify the major components of a robot system
Install, connect, power up and jog a servo robot
Set up frames including Tool, Robot, and User
Name a new program

Add, record, and perform motion instructions
Copy editing, and saving programs

Create, run point-to-point, offset, counter, task specific
programs and assign-set registers and position registers

Utilize miscellaneous instructions
Perform basic I/O programming instructions and operation
Edit system variables

Adjust robot program parameters

M 40

o Name a new program

® Add, record, and perform motion instructions
o Copy, edit, and save programs

o Create and run a point-to-point program

e Create and run an offset program

o Create and run a counter program

o Create and run task specific programs

o Assign and set registers and position registers
o Utilize miscellaneous instructions

e Perform basic I/O programming instructions

and operation
o Edit system variables

o Adjust robot program parameters

¢ Perform program and file manipulation

o Have sufficient knowledge on low-level programming e

languages and software syntax, embedded systems
software architectures and interfaces, relevant operating
systems, drivers and microcontrollers, control requirements
for embedded system, tools for development and
debugging of embedded software, including editor,
assembler and cross assembler, rapid prototyping
techniques, types and uses of sensors, electrical and
electronic devices and components, and electrical wiring
systems, types and characteristics of microcontrollers,
programming devices and programming software, data
collection, transmission and communication protocols
and security considerations for sensor networks

Develop software applications and drivers to run
in an embedded operating system

Interpret hardware and software communication
and control requirements

Conduct rapid prototyping of embedded control
systems

Implement embedded firmware or software drivers
and applications on a microcontroller

Employ hardware and software tests to test and
analyze embedded programs and digital electronics

fiun : Applied Industrial Robotics (ABB), The Alabama Community College System 41 [l



Future Mobility

Projected Talent Demand

Functional Competency

B 42

tical Positions & Required Funct
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6
5
5
5
4
3
3
2
1

Engineering Design
Electronic Technology

Data Science

Top Talent Demand

Electric Vehicle Propulsion Systems
Electric and Hybrid Vehicle Technology
Electric Vehicle Data Acquisition, Sensors, and Control Systems

Lightweight Material Development

New Business and Investment Analyst
Aerospace Engineering and Aviation Sciences
Advanced Energy Storage

uBudiewAn mnef susudTuRdeuomalulatroLS
wavifuiwes tiensileudedeas uassruvatuayunstueusudigalml
Tnefidnuaizdndny fe Fudeuseliivderdosweusdununiely (ntemal
Combustion Engine: ICE) $Usgansamnisldwdanugs Uaeeuaniuios
\Wousiodoansulé 1wy swuu ride-sharing TnsamsiuvenildnueIves
epamnssuBuuTnesamnssusiah 6 enevnssuingiu ilosmne o
flosfusznautudusuuann WhumsideTanUseavsnmasalindy « seliles
Tufinsnantudueususd wigpamnssuvaei s mausenausasud
Taestsgmamnssuduii nansh uazdaethdndudosatiunismeasy
AUANANTH Waznsviddeifofmumanfusidsluysemelnedalalaly
A apnawiniiens dwaliussmalnefanuzfudiosFuiede

4,080

)

9RS

(

VIUDUADINGIDINIS

Competency
§ j —
Q [O]
- [= 0]
0 2 £
© Q c
g R
—
a © 5
w (9) =
o o D
S) E E
=) = S
e =)
fus o
o (W] <<
[ ] [ J
[ ] [
[ [ J [
[ [ J
o [
[ ] [
[ ]
o [ ]
[
[ ]

NANIIVDIRAAINNTTHETULUA LI
puARABLTTIANUTRLlLSEAURalan
= o < a |
Ao nsilasunlasannsasusodatag
sagud 1A lszuudanserdmsuns
o o Al
JuimapulazANUaanNY dgalUReuNIY
=1 a a a cn’.’l a
Aawmalulagsalauia wazlauiauandu
wariusudsamunanvesnisildeuiuas
a v a o
ApAunseuvaaunalulaguunineids
Mdsiiaunisegnaimnselan Tutagdu

AJIWGEDYNISUAAINSSIV 12,231 au

fudn 5 Ud1ukUn

1,322 1,099

dmsuluvssnalneg femsnisifaugeamnssuidodlidon Tned
Hapmmsmamsalszoznaiimeluladlviazdiun dswalviffuszneuns
lanunsarimuanagndnisasmumsnumalulad winnssy waznswsey
yransinzan meenvusiesnisliiinsaduayunisisodunanaiie
asepnnuuudansiumelulad Tuwiyuvesynaains Ussmelneds
vaaradaslunmsndneusudlvifidosniugudsamelneduios
fiksesmenisnanuazusiny Wumsidnmunuuiignimualy uenainid
yranslnednamsuiuirensivdsuntasmimnssuuazaniingnssu
wazinwzsuninguiisiieiiliduguassasemsFousinalulagii
SuuyrannsiERunmlseewzEeilifivmetias leudhdanannssu
dowfisutuuiiunsnanyaansveslssmaiioutu dafu n1sdan
voaneAlulaBmsnansnlusii iusud vienaiaussmavesUssmanitiause
gnningdwmasensindulavesinamu

608 468
- 211 187 17 n7 47 23 23

F
7 . g
> [ = (=
= L) () =
S| Ra e

o c
s S @
= — L 5
“’ © = =
= kY] © c
0 = = o

4 O g
| (&}
> Q [} [
= w > >

[ ] [ ]

[ ] [ ]

[ [ ]

[ ] [ ]

[ ]
[
[
[ ]

KuwIke © 10UTaYAIINNISAUNILNISIVAUNISAIUIUINNGNEIIDEWSINNYEU 1,020 USEN

w A — B
E n o (V) =
ry) U - Q E
= 'ég 1= = 0
“ > o C g (=) cC
0 Z e £ (= ©
e (= L =
=) Q (@)} L flamy
[= 5 (0] > C — —
= 35 £ B g 2
r— et
a o o = 9 35 2 S) (]
U C o U = O a c
© o = == S 2 ©
ag (@)} L C = a
o E ¢ 5 U o 5 (s} o
a [ITRIT} = > U w0 () -
[ ] [ ]
[ ] [
[ ]
[ ] [ ]
[ [
[ ]

Aun: IRIS Consulting 43 M



QGIEﬁKI'ISSUEﬂUUUG—IIIK'\]aU'IFIGI

fagvswazidumaussnu: (Competency)

++ +

Engineering Design

MsysuIMIssansaudsdNssusans Snudnans
aupsnans funisoaniuu MsiMunykl nsiénSwenns Level
lazABUAUDIANIWEIDINISUDIRIGIU

Proficiency

Proficiency : Create engineering designs,
Level E ® 3 in accordance with approved procedures

to meet design brief objectives

Have sufficient knowledge on types of information
required for establishing design objectives, types
of design features to be considered unique and/or
specific, components of design briefs and specifications,
factors affecting the feasibility of achieving
requirements, manufacturing principles and concepts
required to produce fit-for-purpose designs, potential
risks to designs and their mitigating measures,
functionality of designs and inter-relationships
with other components, products, systems and
technologies, organizational processes or procedures
for recording design requirements, and workplace
safety and health (WSH) requirements

Review product designs for
ease of assembly in manufacturing

Have sufficient knowledge on product and
process design for easy assembly, manual
assembly design, assembly system design,
principles of design for assembly, and role
and importance of rules for ease of assembly

Design product and process for easy assembly

) Establish specifications and provide design
DESIZN {197 MErnVEL ZE5emiol) solutions for products to satisfy requirements

Design for assembly systems
Have sufficient knowledge on principles of precision

engineering, types of critical information to gather
from clients to establish design requirements, types
of design features to be considered unique and/or
specific, factors affecting the feasibility of achieving
requirements, methods for assessing the feasibility
of achieving requirements, information required to
prepare briefs to confirm requirements, and workplace
safety and health (WSH) requirements

Assess a given product for ease of assembl L . )
g P y Confirm objectives for engineering products or
Review existing processes to meet industrial processes

requirements for assessing areas of potential
Identify unique and/or specific features that require

specific attention

value-add

Determine the feasibility of achieving requirements

Create designs for engineering products and processes,
as specified in design briefs and in accordance with
requirements

Define the components of product designs,
development processes, and their relationships
from concept to final delivery

Evaluate unique designs that require special
considerations

Apply approved engineering concepts, processes
and principles to achieve the design specifications

Record accurate information on client requirements, Determine design limitations in accordance with

consultations and reviews organisation standard operating procedures (SOPs),

and regulatory and legislative requirements

Interpret design requirements from job instructions Create suitable range of designs for stakeholders’

and/or through consultation Apply mechanical principals to the product designs consideration

Analyse design concepts, factoring processes, costs, Review design proposals to determine areas of Ensure designs comply with all relevant regulations,

materials and functionality improvement standard directives and codes of practice

Ensure that designs are protected, in accordance
W 44 with organizational procedures

S <4

Create physical models of new product
designs and verify the performance
against defined design data

Have sufficient knowledge on technologies used
in the creation of physical models, physical
limitations of various modelling processes,
procedures and information systems for verifying
designs using physical models, equipment and
methods used to evaluate physical models,
engineering principles in modelling and evaluation
processes, types of problems encountered in
modelling processes, resources for modelling
exercises, and workplace safety and health
(WSH) requirements

Identify potential design limits and constraints
from physical modelling exercises

Arrange construction of physical models

Collect design data from physical models using
appropriate equipment and materials

Monitor modelling processes to ensure fulfilment
of design characteristics

Evaluate data from physical models against design
data requirements to determine variances

Analyse data from physical models to determine
measures that may enhance the performance
of the new product designs

AUl : amnuaguraan SkillsFuture Singapore
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Evaluate designs, technical specifications,
installation methods and maintenance procedures
to drive high standards of maintenance management
for electrical equipment

QGIEI'IHDSSUU1UUUI‘::I-IIH'\JBU'IHGI

fagvswazidumaussnu: (Competency)

PSaa%]) Electric and Hybrid Vehicle Technology
N’

OXN O

MIsSWeWUN 30008 Nazgantisasn

Jszinnsnausiwwillazsnausnlause
Evaluate technical specifications, modification of
designs, installation methods, maintenance procedures

Proficiency
and asset integrity management systems

Level

Review and approve annual maintenance plans for
electrical generators, switchgear, equipment and
systems

Set the organisation's electrical safety standards

Review and endorse the organisation's electrical
safe working procedures

Review and endorse area classification layouts and
sections for the facilities for electrical plants and

Proficienc il H H
L i’ @ e Facmta.te the d.e\./elo.pmen.t and |m|?lementat|on e
eve of design modifications, installation methods
O and maintenance procedures systems to manage Review and endorse modifications and/or designs

maintenance of electrical equipment of main electrical systems and power distribution

Interpret designs, technical specifications, installation methods and
maintenance procedures to manage maintenance of electrical equipment

Interpret and perform standard updates to electrical
single line diagrams (SLDs), piping and instrumentation
diagrams (P&IDs), technical specifications, modification
of designs, installation methods, maintenance
procedures, and asset integrity management systems

Contribute to the development, review and application
of the organisation's electrical safe working procedures

Review area classification layouts and sections applying
specific codes for electrical plants and equipment

M 46

Create and/or modify low voltage (LV) and high voltage
(HV) system designs, sizing and fault ratings of
switchgears, cable sizes

Modify designs of other electrical systems and
equipment, considering the load, contingency and
future needs

Modify electrical protection and control systems,
including revision of settings and parameters

Support the installation and commissioning of electrical
equipment and systems

Revise and modify single-line diagrams (SLDs), piping
and instrumentation diagrams (P&IDs), technical
specifications, designs, installation methods,
maintenance procedures, and asset integrity
management systems

Manage the development and implementation of
the organisation's electrical safe working procedures

Manage the development and implementation of
area classification layouts and sections for electrical
plants and equipment

Manage the modification and/or new design of
power distribution

Verify modifications to electrical protection and
control systems, including revision of settings and
parameters

Review, validate or revalidate temporary electrical
installations for overhauls or major maintenance
works

Review and endorse electrical system studies
required to verify system designs and equipment
selection, and the effectiveness of modifications
to electrical protection and control systems

Compare electrical equipment asset management
systems against organisational, statutory and/or
regulatory requirements to ensure compliance

fiv : dimnUagurnin SkillsFuture Singapore
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Intelligent Electronics

Projected Talent Demand

— N N WO O N oo Common Required
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Critical Positions & Required Funct Competency
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Top Talent Demand g g
[T >

English ° °

Computer Aided Manufacturing (CAM) ° °

Artificial Intelligence ° °

Computer Aided Design (CAD) °

Computer Aided Engineering (CAE) ° °

Electronic Maintenance ° (]

loT Governance

Sensor Technology °

Social, legal and ethical loT

Electromagnetic Compatibility (EMC) °

Industrial Engineer

/4
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gmdIkNSsUdIannsalindavasy:

fagvswazidumaussnu: (Competency)

Proficiency

Apply interfacing techniques in computer
systems for networking and usage of
dashboard information

Analyse the information provided by the network
and/or dashboard in order to apply and sustain

the operational needs

Have sufficient knowledge on basic virtual and/or
Have sufficient knowledge on basic virtual and/or

digital database works, Internet of Things (IoT) system
interface, data analytics for operating robotics through
system connections, big data dashboard for task
optimization, industry 5S approach in integration using
loT, documentation through IoT, scheduling tools
integration with network

digital database works, Internet of Things (loT)
systems interface, data analytics for operating
the robotics through system connections, big data
dashboard for task optimization, industry 55
approach in integration using loT

Operate the automated tools and information

Utilise the system information integration st 112 5o SEdeeiing

Analyse the automated tools and information
Interpret the control room and dashboard

Perform systems information integration to analyse
the Big Data

information

Interpret robotics and network information to
despatch the task Interpret the Control Models, Process Control
algorithms, Strategies behind the automated system

Perform tasks to interact with the loT in an automated
Interpret robotics and network information to

perform and/or schedule maintenance work

plant

Perform task to interact with the IoT in an automated
plant
M 50

Proficiency

®

Manage manufacturing operations execution
using Internet of Things (loT) solutions for
manufacturing improvement

® Have sufficient knowledge on loT concepts and
technical knowledge of loT implementation in
manufacturing, connectivity in manufacturing using
sensors, smart devices and other technologies
for data collection and manufacturing control,
equipment automation factory automation,
advanced process control, manufacturing Execution
System (MES), security and privacy applications for
|oT, 10T guidelines and communication standards

® Analyse Big Data to correlate multiple data from
different sources to devise control actions

e Identify applicable areas for implementing loT
solutions for manufacturing improvement

e Use simulation tool to analyse and predict the
performance improvement

e Implement dashboard reporting for manufacturing
KPI management

® Monitor the effectiveness of lIoT solutions

Formulate Internet of Things (loT) platforms
for storing and managing information provided
by the network and/or dashboard to drive

operational efficiency and effectiveness

Have sufficient knowledge on loT and the
Architecture Reference Model (ARM), smart
automation applications and technologies,
large-scale monitoring and analytics applications
and technologies, data modelling, collection
and management

Design and develop an loT application in
a team-based environment

Conceptualise and articulate a solution making
use of loT

Manage data in loT Applications

Design application and automation using
smart device

Synthesise Data Visualization and Exploration

Business Intelligence tool

Pe,
lin |
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Functional Competency
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(MICE—Meetings, Incentive Travel,
Conventions, Exhibitions) lagdl
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11 English ) ° ° )
9 Design Thinking [ ° ° °
7 Digital Marketing [ ° ° °
7 Networking Development ° ° ° °
6 Marketing and Business Development ° ° ° °
6 Service Minded ° )
4 Digital Platform Developing ° ) ° °
4 Food Hygiene ° [ ° °
4 Soft Skills ° [ ° °
4 Community Engagement ® ® (] [
3 Japanese ® [ )
2 Thai Traditional Medicine °
1 Marine Biology
1 Forestry
1 Medical Research
1 Customer Service °
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Pharmacist
® o Sales

Radiographer
e e Tour Guide
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Design Thinking

Proficiency é

fagvsIwazidumaussnuz (Competency)

miswalwaumsanaswassa (Creative thinking) naznisfmiassio (Business thinking)
IwWawsuunauTkugazudnnssuagiuidszuu Tnuidkandraryfionisidnfoniusiounis
nazUrykvaunauitikuieksaana (Human-Centered) og1anfiasy

ﬁ Proficiency

O
3

SR

Apply design thinking methodologies and execute design thinking processes
to challenge norms and conventions in the organisation

Concept of design thinking

Importance of design thinking

Traits of a design thinker

Stages in the design thinking process

How design thinking is used in other organisations
Methods of applying design thinking for the organisation

Prototyping methodologies

Apply design thinking methodologies to define
design problems and generate new ideas for the
organisation

Uncover opportunities for applying design
thinking across the organisation

Utilise metrics to benchmark and measure
outcomes of design ideas and solutions

Implement plans to embed design thinking
across the organisation

Facilitate the development and execution of
design concepts through prototypes

Present and communicate the design outcomes
and process for design ideas

Establish effective design thinking processes,

.3

Facilitate and guide stakeholders to apply
design thinking methodologies and processes
for the organisation

Concept of design thinking

Importance of design thinking

Stages in the design thinking process

How design thinking is used in other organisations

Methods of applying design thinking for the
organisation

Concept of innovation management

Articulate to team members the principles and
concepts of innovation, creativity and design
thinking processes

Equip stakeholders with the mindset to develop
design thinking approaches as strategies for
creativity and innovation

methodologies and frameworks to proliferate design
thinking across the organisation

Latest trends in design thinking

Concept of innovation management

Drivers of organisational growth and success
Concept and principles of resource management
Project management tools and techniques

Integrate design thinking methodologies into processes
to drive innovation across the organisation

Develop strategies to proliferate design thinking across
the organisation

Synthesise information from different sources and
stakeholders in order to fully understand the needs
of end users

Drive the development of new strategies to enhance

products and/or services for the organisation

Engage stakeholders during the design thinking process
to uncover the motivations behind their actions and
behaviours

Cultivate design thinking as a viable tool and methodology
to foster new innovations for the organisation

Lead design thinking projects across the organisation

Facilitate the appropriate use of design thinking
processes and methodologies by participants

Establish metrics to measure outcomes of design ideas
and prototypes

Frame design concepts in alignment with the organisation’s
strategies and values

Promote design thinking as a tool for solving problems
and challenges for the organisation

Remove obstacles and hindrances to implementing
design thinking for the organisation
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Define and integrate digital marketing strategies and lead evaluation of digital
marketing performance and investments

Digital Marketing

fagvswazidumaussnu: (Competency)

MSISIzRIDaNISHAAERNA WOENSSURUSINA 2aniiuUIazasINEUIANIUNYMSANG
SaUTdAKBRININSavEdERNa JarENYrYN IlazUS=anuUiugnNs WosaURNEILhKUIEN1ISST

Proficiency

Proficiency

Level

Execute digital marketing campaigns across different

marketing channels to promote online presence

Mobile marketing techniques

Content creation guidelines across digital marketing
channels

Principles of customer engagement marketing

Personal Data Protection Act guidelines
Principles of Integrated Digital Marketing

Techniques to engage customers through digital
platforms

Digital marketing mediums and their characteristics

Analyse traffic flow and conversion rates of digital
marketing channels for trends

M 56

Deploy mobile-friendly digital assets and campaigns

Create content for target market across digital
marketing channels and media platforms

Execute engagement plans for online customers
Implement organisation’s data privacy policies

Identify trending topics across online communities
and forums

Identify digital trends relevant to the organisation’s
marketing strategies

e Methods for analysis of digital marketing Return
of Investment (ROI)

® |ntegrated Digital Marketing (IDM) strategy and models

® Framework for designing an integrated digital marketing
strategy

® Techniques to draw insights from marketing analytics
® Developments in emerging marketing channels

® Technological advances in digital marketing

® Digital marketing mediums and their characteristics

® Evaluate ROI for online customer acquisition tools
and digital marketing channels

Evaluate performance of digital marketing channels
and develop processes to create, integrate and improve

digital marketing campaigns

Performance criteria of digital marketing channels

Quantitative techniques to calculate Return on Investment

(ROI) of digital marketing efforts

Benefits and limitations of different digital marketing channels

Formulate Key Performance Indicators (KPIs) for
digital marketing channels

Define goals and objectives of digital marketing strategy

Lead development of a seamless online presence
over web, social, and mobile

Integrate digital marketing to overall marketing strategy
in alisnment with digital trends

Translate visions for online marketing into coherent
digital marketing strategies

Lead digital channel marketing portfolio strategy

Drive strategic direction of organisation for greater returns
by erowing and optimising existing digital channels

Differences and similarities between online and traditional

consumer behaviour

Personal Data Protection Act

Technological advances in digital marketing

Digital marketing mediums and their characteristics

Develop processes to create a seamless online

presence over web, social, mobile and other
digital platforms

Evaluate channel strategies that balance
customer needs and business strategies

Review Key Performance Indicators (KPIs) of digital marketing
channels, processes and methodologies by participants

Calculate ROI of customer acquisition tools and digital
marketing channels

Develop processes to integrate online and traditional
marketing campaigns

Develop organisational guidelines for privacy
and appropriate use of personal data

Make decisions on digital channel priorities
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Advanced Agriculture
& Biotechnology

Projected Talent Demand

Functional Competency
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cal Positions & Required Functional Compet

Top Talent Demand

Biotechnology

Data Science

Machine Learning

Land Survey and Mapping
Sales

Branding & Marketing
Molecular Biology

Plant Design

Crop Modelling

English

Advanced Chemical Engineering
Quality Assurance
Aerospace Engineering
Production Line/Process
Mechanical Engineering
Web Developing

Aero Dynamic
Mechatronics

- = = — = = = =~ N NNNNWWw W o o Common Required

M 58

® Marketing Specialist
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Mechanical Engineer
Business Planning

Quality Assurance
Analyst

Specialist
Quality Control
Specialist

Food Scientist

e Microbiologist
Mechatronics
Engineer
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Review manufacturing process plans to achieve requisite product quality
R R ® and production requirements for new biologics products

aedknssunIsinyasiazinaiulagsoniw

Have sufficient knowledge on regulatory and other requirements related to new biologics product

N = : manufacturing, detailed product specifications, impact of product specifications on biologics manufacturing
snagvswaziduadussnu: (Competency) | | :
@ |0

processes, methods of developing manufacturing process flow maps, methods of developing manufacturing
plans, methods of formulating new product trial and retrial objectives, criteria for analysing trial and

% I' I @ = re-trial results, and principles of risk and feasibility assessments

Determine technical specifications, aesthetic and regulatory requirements, timelines, cost and other market
requirements of the new biologics products

D '
Review process equipment and materials suggestions

Evaluate technical, operational and financial viability to manufacture new biological products

Biotechnology

nistéinatnksanszuauniseing ¢ funisuinduidddm
BudiuvovaulsIn KSowanNuNUDIAULEIAUIUSYNGATE
BinaUs=Tosalusinueg o

Develop manufacturing process steps and identify materials Lead the design of manufacturing plans that reflects Current Good Manufacturing
required for the introduction of new biologics products Practices (CGMPs), product specifications and other regulations
: ] ‘ _— :

Have sufficient knowledge on Current Good Manufacturing Practices (CGMPs) . | Conduct risk and feasibility assessments of the manufacturing plans
related to biologics manufacturing, principles of biochemistry, principles of ‘ Design manufacturing trials and outline the objectives
chemical engineering, concepts of bioprocess and biologics technology, :
principles of fluid and particle mechanics, types and properties of materials Review trial and re-trial product quality results and compare with trial objectives
used in biologics manufacturing, types of cell culture and fermentation ' .

I . Present manufacturing plans to seek endorsement
processes, types of purification and filtration processes, types and uses of I
equipment in biologics manufacturing, and use of mammalian cells and Monitor implementation of manufacturing plans and transfer of processes
other advances in biologics manufacturing into manufacturing facilities

Consolidate initial assessments of manufacturing requirements
Identify manufacturing constraints . . . . . .
Direct the introduction of manufacturing processes for new biologics products
NO) by aligning manufacturing plans with Research and Development
: (R&D), design specifications and sales forecasts

Develop manufacturing process steps for cell culture, purification,

filling and finishing of new biologics products

Detail components of manufacturing process flow maps Proficiency 5 ) o ) ) ) o
Level f ' . ® Have sufficient knowledge on principles of biochemistry, concepts of bioprocess and biologics technology,

Identify equipment and materials for production principles of fluid and particle mechanics, interpretation of Research and Development (R&D) specifications
and implications on manufacturing processes, impact of introducing new biologics products on sales, revenue

and other business priorities, and methods of evaluating manufacturing plans and process flow maps

Record details of manufacturing plans, consultation and
evaluation processes

Perform manufacturing trials ® Assess manufacturability of product designs

e Endorse business and infrastructural support viability to manufacture new biological products
P 5P 5P 5P 57 5P 5P 4P 9P 5P 9P 6P

® Evaluate manufacturing plans against Research and Development (R&D) design specifications and sales forecasts

® Endorse material and equipment selections

Proficienc
. e Align complexity and resource requirements of manufacturing plans and processes with actual and

projected business value of the biologics products

® Establish implementation strategies to support technology transfer and
deployment of new production processes

e Establish methodologies for technology transfer and scale-up activities yy E I

..... L : e Oversee technical transfer of processes into manufacturing facilities

FRT R Ry e Facilitate cross functional collaboration and activities to drive successful
T EEEXEE R X transition to full scale production

Ly
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Food for the Future

Projected Talent Demand
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T Food Science ° ° ° ° ° ° ° °
= 9 Food Technology and Innovation ° ° ° ° ° ° °
; 6 Food and Drug Regulation ° ° ° ° °
5 3 Food Design ° ° ° ° °
'E' 5 Branding & Marketing ° ° ° ° °
2 [ Nutrition Science ° ° o

2 Advanced Chemical Engineering °

2 Programmable Logic Control (PLC) Microprocessor °

1 Programming °

1 Online Marketing °

1 Mechanical Engineering °

1 Molecular Biology

1 Nutraceuticals °
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saguswaziduadussnu: (Competency)

Food and Drug Regulation

fagvswazidumaussnu: (Competency)

Food Science misignfonnszIduusUDIKISIAzYIDEISBULNU lazauISNUNWIUSEYNETS

N1SIVYNAzWENUNWARATUADIKIS USKIS dullwu llazidanidinaiulad TugeanknssuaKISIazeGioE NGB YNIAZSIAIS

dKSuNUsSUDIKISSINTIRIBSUNIANFUNAZAIUANATUNIWIAZNIGISTIU
® Food Safety Management
Facilitate continual hygiene and safety practices in
"""""""""""""""""""""""""""" @ food manufacturing

® Food Safety Analysis

Innovate new food products through the creation SUpport analyses of ingredients and foodl products

and refinement of new recipes

® Good Manufacturing Practices Implementation
Apply good manufacturing practices (GMPs) when
monitoring and performing manufacturing activities

Create product prototypes through experimentation

» and laboratory tests
Proficiency

Level Participate in ingredient development and execution Proficiency
of related laboratory activities

Analyse ingredients and food products

Level

Level

Formulate product refinements based on sensory
testing and consumer data | ® Good Manufacturing Practices Implementation

Implement the principles of good manufacturing
Proficiency 3

E . Explore new applications of existing products b § [ .
! ! and processes o’ i A ' ® Food Safety Management
! .D ! Evaluate products' characteristics and shelf life A ‘ Implement hygiene and safety practices and identify
' . for implications on quality and scalability A Proficiency : areas for improvement
Proficiency Proficiency Establish product specifications and documentation - . ® Food Safety Analysis

practices (GMPs) through the application of industry

Proficiency best practices and international standards

‘ Develop manufacturing plans and o) LaliEhy ienzmEm

processes for new food products to ® Food Safety Analysis Establish hygiene and safety practices and activities
achieve cost-effective production and Establish and oversee processes and activities based on international guidelines and organisational
based on local regulatory and international requirements

guidelines and requirements

: Food Safety Analysis
: Implement practices and analytical tests to meet

@ %j meet research and development

Propose process control, sampling ® Good Manufacturing Practices Implementation food safety and legislative regulations

Synthesis good manufacturing practices (GMPs)

Application of active/smart packaging methodology
and processes to improve shelf-life, quality and safety
of food product

and monitoring points and related
Good Manufacturing Practices Implementation

with all design, monitoring, and control of food Develop protocols aligned with good manufacturing
manufacturing processes across the organization practices (GMPs)

performance parameters to achieve
critical material attributes of final
Design and apply advanced processing technology products

to manufacture food products that are appealing,

tasty, nutritious and have a long shelf ife — —/— I  see-e. :!

Analyse the technical specifications of manufactured

food products and identify ways to make improvements
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Critical Positions & Required Functional Competency

Mechatronic

Design Engineer
Unmanned Aviation
Developer

Software Engineer
Fund Sourcing
Officer

QA/QC Engineer
Software Define Radio
(SDR) Designer
Biometric Specialist
Material Scientist
Business Development
Specialist

Weapon Mechanic
Engineer

Public Private
Coordinator

Top Talent Demand

Aerospace Engineering and Aviation
Armament Engineering

Complex Weapons ° °
Material Sciences and Engineering
Computer Science ° ° ()

Military Communication ° ° °
Cyber Security ° °

Data Science o ° °
Metallurgical and Material Engineering ° ° °

Cloud Computing ° ° )

English ° °

Negotiation o

Project Management °

AutoCAD °

Communications (]
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e Aerospace Engineer

e Al Specialist

® e Material Engineer
[ ]

Functional Competency
® ® 0 0 0 0 o o Defense Analyst
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Cyber Security

duns:zNUEEAIWLUAIUDIST

Develop cyber risk assessment techniques and
roll-out endorsed measures to address identified
cyber security risks, threats and vulnerabilities

Cyber risk assessment techniques

Security risks, threats and vulnerabilities

Possible treatments of security risks, threats and

vulnerabilities

Required levels of confidentiality, integrity, privacy and
personal data protection as well as privacy technologies

Develop cyber risk assessment techniques to identify
security loopholes and weaknesses in the business

Design cyber risk assessments by consolidating insights

from the business and various functions

Identify cyber security risks, threats and vulnerabilities,
and their impact on the organisation

Identify possible treatments for cyber risks, threats
and vulnerabilities identified

Implement endorsed treatment and measures to
address security gaps

[

Analyse cybersecurity loopholes identified and
project business risk and impact to the organisation

Evaluate options and decide on suitable treatment
of cyber risks, threats and vulnerabilities

Develop strategies to address loopholes and ensure
appropriate levels of protection, confidentiality, integrity
and personal data protection

fagvswazidumaussnu: (Competency)

nsUaviu Sulianazannduiduonisanaiu
nalsivasnooinmefu naz neuanUs:ing

Proficiency
Level

Assess and direct enhancements to
cyber risk assessment techniques, and develop
strategies to address cyber security loopholes

Design of cyber risk assessment techniques

Projection of cyber security risks, threats and
vulnerabilities

Key requirements and objectives of various cyber
risk assessments

Pros and cons of various treatment approaches

Business risks and implications from cyber security
loopholes

Guide the development of cyber risk assessment
techniques

Pre-empt risks, vulnerabilities and threats across
organisation policies, processes and defences

Evaluate effectiveness of current cyber risk
assessment techniques

Direct improvements or modifications to vulnerability
assessment techniques in view of emerging security
risks and threats

Lead the implementation of cyber risk assessment
activities throughout organisation, ensuring alignment
with organisation's policies and principles

1001101000100

Evaluate the readiness and robustness of the organisation's cyber security defences,
and authorise cyber risk assessment activities

Key business implications of cyber risk assessment and testing policies

Evolving security landscape and emerging cyber security threats

Measures of organisational readiness against threats

Assessment of potential business risks from security loopholes

Establish organisation's position and strategy for assessing and managing cyber risk

Determine security testing policies and authorise the management of all testing activities within the organisation

Articulate implications of potential cyber threats
on requirements of organisational readiness and
assessment techniques

Weigh potential business risks associated with cyber
security risks, threats and vulnerabilities surfaced

Assess overall strength of the organisation's existing
defences in light of evolving internal and external
security landscape

Endorse strategies to effectively address the security

potential costs to the organisation to implement

»
I ' D risks, threats and vulnerabilities identified and evaluate

the strategies

fiv : Gimnuagunin SkillsFuture Singapore =y |



Characterise and assess the suitability of superalloys,
ceramics, and other unconventional materials for
manufacturing components

@ Principles of precision engineering

fagvswazidumaussnu: (Competency)

Types, properties and applications of ceramics and transparent

Metallurgical and Material Engineering

NISWARIAZAIUANANUNIWUDIWARNTUA ARAU 11az3V8UIEE)
IWDWBNUQRAEIKNSSUNISWanBudiu

ceramics
Types, properties, and applications of superalloys

Methods for measuring mechanical properties

Methods for measuring thermal properties

Methods for measuring optical properties

Methods for measuring chemical properties, corrosion, and
microstructure characteristics

Methods to relate material property measurements to component
requirements

Review the required properties of products, parts and/or
components to shortlist the range of metals that can meet
requirements

Measure mechanical and electrical properties of selected
materials for suitability assessment

Measure thermal properties of selected materials for suitability
""""""""""" @ assessment
Characterise and assess the suitability
Identify and evaluate the properties of metals, to select : of metals for manufacturing components
appropriate materials for engineering applications : Principles of precision engineering
Types and properties of metals for manufacturing Types and properties of metals for manufacturing
Tests for tensile strength, hardness and impact strength Methods for measuring mechanical properties of metals

Principles and limitations of hardness tests Methods for measuring thermal properties of metals

Hardeni f steel
ahthb R Methods for measuring optical properties of metals

Heat treatment of steels
Methods for measuring chemical properties and

Annealing and normalising of steels microstructure of metals

Procedures to prepare metallographic samples Methods for relating material property measurements

to component requirements
Conduct tensile tests, hardness and impacts tests of metals P 9

Metal treatment processes can meet requirements

Apply Fe-Fe3C phase diagrams to facilitate determination of Measure chemical properties and microstructure
metallic material properties Review the required properties of products, parts and/or of metals for suitability assessment
components to shortlist the range of metals that . .
Report the changes that occur within selected metals during Analyse and determine characteristics of metals
the various heat treatment processes Measure mechanical properties of metals for suitability for suitability assessment
assessment o . o
Correlate the effect of heat treatment processes to the mechanical Assess the suitability of material characteristics
properties of selected metals Measure thermal properties of metals for suitability for components, in accordance with functional
assessment and legislative requirements
Prepare metallographic samples
_ o _ _ _ Measure optical properties of metals for suitability Review treatment processes for metals selected,
Review existing processes to meet industrial requirements to assessment for possibilities to exceed functional requirements

assess areas of potential value-add
B 70 A1 eendaguinn SkillsFuture Singapore 71 M



Functional Competency
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Workforce Development
& Education - Vocational

Projected Talent Demand

Critical Positions & Required Functional Competen
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Top Talent Demand S -
Future Mobility Industry Teaching °
Intelligent Electronics Industry Teaching °
Vocational Teaching
Theoretical Frameworks in Practice
Professional Education
Physics Teaching
STEM Teaching
Curriculum Development
Advanced Training
Career and Skill Matching
Career Counseling
High Wealth and Medical Tourism Industry Teaching
Computer Science °
Business English Teaching
Industrial Engineering °

Aircraft Maintenance
Computer Science Teaching and Learning
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Functional Competency
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Common Required
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Workforce Development
& Education - University

Projected Talent Demand

Critical Positions & Required Functional Competency

Top Talent Demand

Theoretical Frameworks in Practice

Professional Education

Teaching and Research

Research Methodology

Advanced Training

Future Mobility Industry Teaching

High Wealth and Medical Tourism Industry Teaching
Advanced Agriculture and Biotechnology Industry Teaching
Food for the Future Industry Teaching

Career and Skill Matching

Career Counseling

Curriculum Development

Intelligent Electronics Industry Teaching

National Defense Industry Teaching

Brain-based Learning (BBL)

STEM Teaching

Educational Media Content Creation

(9ms0)

JIUIUAIEIDINIS

Fine Arts Professor

Architecture Professor

High Wealth and Medical
Tourism Instructor
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Curriculum Development

fagvswazidumaussnu: (Competency)
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O XX OX

Types of learning outcomes
Up-to-date subject matter expertise

Methods to analyse outcomes of learner profile and
learning needs analyses

Components of courseware and courseware development
plans

Methods to package and sequence learning units
and activities

Types of learning theories, models, approaches and
technologies

Principles of constructive alignment
Types of obstacles when implementing courseware

Methods of evaluating courseware effectiveness

Ethical factors and considerations impacting courseware
development

Define intended learning outcomes of courseware
development with relevant stakeholders

M6

Proficiency

Proficiency

Develop courseware materials for learning units
within curriculum structure

Analyse outcomes of learner profile and learning
needs analyses

Create courseware development plan in line with
curriculum specifications

Determine appropriate packaging and sequencing of
learning units and activities

Identify appropriate learning theories, models and
approaches to facilitate courseware development

Identify opportunities for learning technology integration

Develop course materials in alignment with curriculum
specification and courseware development plans

Develop instruction materials to outline implementation
of course materials to achieve desired learning outcomes

Analyse effectiveness of courseware and course
materials

Implement review and revamp processes to recommend
potential improvement areas for courseware materials

Parameters of curriculum design

Types of curriculum objectives

Principles for designing curriculum structure
Components of curriculum design specifications
Strategies for developing courseware development plans

Strategies for packaging and sequencing learning units
and activities

Strategies for evaluating appropriate learning theories,
models, approaches and technologies

Strategies for evaluating curriculum effectiveness

Strategies for evaluating courseware development
processes

Trends and developments in curriculum and courseware
design and development

Il
C

R

Direct overall curriculum structure and design
of courseware materials

Establish objectives and the parameters of curriculum
design with relevant stakeholders

Design the curriculum structure to meet curriculum
outcomes and desired learning outcomes

Define the curriculum design specifications
Establish courseware development strategies

Oversee the development of courseware development
plans and processes

Define criteria and processes to facilitate the selection
of appropriate learningtheories, models, approaches
and technologies

Define processes for evaluating curriculum and
courseware effectiveness

Define processes for implementing curriculum and
courseware review and revamp processes

Determine implications of emerging trends and
developments in curriculum and courseware design
and development

Aiun : Curriculum Design
it : Gimndaguian SkillsFuture Singapore 77 8
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