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COMPETENCY STANDARDS FOR
3D PRINTING SERVICES LEVEL Il

SECTION 1 DEFINITION OF QUALIFICATION

The 3D PRINTING SERVICES LEVEL lll qualification consists of competencies that a person
must achieve to provide 3D printing services. This include competencies in preparing 3D model,
operating 3D printer, conducting post-processing of 3D printed output and maintaining 3D
printer.

The units of competency comprising this qualification include the following:

Unit Code BASIC COMPETENCIES
400311319 Lead workplace communication
400311320 Lead small teams
400311321 Apply critical thinking and problem-solving techniques in the
workplace
400311322 Work in a diverse environment
400311323 Propose methods of applying learning and innovation in the
organization
400311324 Use information systematically
400311325 Evaluate occupational safety and health work practices
400311326 Evaluate environmental work practices
400311327 Facilitate entrepreneurial skills for micro-small-medium enterprises
(MSMEs)
Unit Code COMMON COMPETENCIES
CRE265201 Develop and update industry knowledge
CRE265202 Develop creative thinking, artistic skills and cultural awareness
CRE265203 Observe procedures, specifications and manuals of instructions
CRE265204 Operate equipment
CRE265205 Manage own performance
CRE265206 Maintain safe, clean and efficient work environment
CRE265207 Provide and maintain effective client relations
Unit Code CORE COMPETENCIES

AB-CRE1704000732301 Prepare 3D model
AB-CRE1704000732302 Operate 3D printer
AB-CRE1704000732303 Conduct post-processing of 3D printed output
AB-CRE1704000732304 Maintain 3D printer

A person who has achieved this qualification is competent to be:
e 3D Designer
3D Technician
3D Operator
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SECTION 2 COMPETENCY STANDARD

This section gives the details of the contents of the units of competency required
in 3D PRINTING SERVICES LEVEL IIl.

UNIT OF COMPETENCY

UNIT CODE

UNIT DESCRIPTOR

BASIC COMPETENCIES

400311319

LEAD WORKPLACE COMMUNICATION

This unit covers the knowledge, skills and attitudes required

to lead in the effective dissemination and discussion of
ideas, information, and issues in the workplace. This
includes preparation of written communication materials.

following enterprise
requirements.

1.3 Questioning is applied
to gain extra
information.

1.4 Relevant sources of
information are
identified in accordance
with workplace/client
requirements.

1.5 Information is selected
and organized following
enterprise procedures.

1.3 Business writing
1.4 Workplace
etiquette

PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
1. Communicate 1.1 Relevant 1.1 Organization 1.1  Organizing
information communication requirements for information
about method is selected written and 1.2 Conveying
workplace based on workplace electronic intended
processes procedures. communication meaning
1.2 Multiple operations methods 1.3 Participating in
involving several 1.2 Effective verbal a variety of
topics/areas are communication workplace
communicated methods discussions

1.4 Complying with
organization
requirements
for the use of
written and
electronic
communication
methods

1.5 Effective
business
writing

1.6 Effective
clarifying and

1.6 Verbal and written probing skills
reporting is undertaken 1.7 Effective
when required. questioning

1.7 Communication and techniques
negotiation skills are (clarifying and
applied and maintained probing
in all relevant
situations.
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PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
2. Lead 2.1 Response to workplace | 2.1  Organization 2.1 Organizing
workplace issues is sought requirements information
discussions following enterprise for written and 2.2 Conveying
procedures. electronic intended
2.2 Response to workplace communication meaning
issues are provided methods 2.3 Participating in
immediately. 2.2 Effective verbal variety of
2.3 Constructive communication workplace
contributions are made methods discussions
to workplace 2.3 Workplace 2.4 Complying with
discussions on such etiquette organization
issues as production, requirement s
quality and safety. for the use of
2.4 Goals/ objectives and written and
action plans electronic
undertaken in the communication
workplace are methods
communicated 2.5 Effective
promptly. clarifying and
probing skills
3. ldentify and 3.1 Issues and problems 3.1 Organization 3.1 Organizing
communicate are identified as they requirements for information
issues arising arise. written and 3.2 Conveying
in the 3.2 Information regarding electronic intended
workplace problems and issues communication meaning
are organized methods 3.3 Participating in
coherently to ensure 3.2 Effective verbal a variety of
clear and effective communication workplace
communication. methods discussions
3.3 Dialogue is initiated 3.3 Workplace 3.4 Complying with
with appropriate etiquette organization
personnel. 3.4 Communication requirements
3.4 Communication problems and for the use of
problems and issues issues written and
are raised as they 3.5 Barriersin electronic
arise. communication communication
3.5 Identify barriers in methods
communication to be 3.5 Effective
addressed clarifying and
appropriately. probing skills
3.6 ldentifying
issues
3.7 Negotiation
and
communication
skills
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RANGE OF VARIABLES

VARIABLE RANGE
1. Methods of May include:
communication 1.1. Non-verbal gestures
1.2. Verbal

1.3. Face-to-face

1.4. Two-way radio

1.5. Speaking to groups
1.6. Using telephone
1.7. Written

1.8. Internet

2. Workplace discussions

May include:

2.1. Coordination meetings
2.2. Toolbox discussion

2.3. Peer-to-peer discussion

3D Printing Services Level llI
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EVIDENCE GUIDE

1. Critical aspects of Assessment requires evidence that the candidate:
Competency 1.1 Dealt with a range of communication/information at
one time

1.2 Demonstrated leadership skills in

workplace communication

Made constructive contributions in workplace issues
Sought workplace issues effectively

Responded to workplace issues promptly
Presented information clearly and effectively

written form

Used appropriate sources of information

Asked appropriate questions

1.9 Provided accurate information

- A
ook Ww

oo N

1.
1.

2. Resource Implications The following resources should be provided:
2.1 Variety of Information
2.2 Communication tools
2.3 Simulated workplace

3. Methods of Assessment | Competency in this unit may be assessed through:
Case problem

3.1. Third-party report

3.2. Portfolio

3.3. Interview

3.4. Demonstration

4. Context for Assessment | 4.1. Competency may be assessed in the workplace or in a
simulated workplace environment
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UNIT OF COMPETENCY LEAD SMALL TEAMS

UNIT CODE 400311320

UNIT DESCRIPTOR This unit covers the knowledge, skills and attitudes to lead

small teams including setting, maintaining and monitoring

team and individual performance standards.

ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

1. Provide team

1.1 Work requirements are

1.1 Facilitation of

1.1 Communication

leadership identified and presented Team work skills required for
to team members based 1.2 Company policies leading Teams
Opogzr;azgy policies and and procedures 1.2 Group facilitation
P ures. relating to work skills
1.2 Reasons for instructions erformance L .
and requirements are P 1.3 Negotiating skills
. 1.3 Performance .
communicated to team standards and 1.4 Setting
members based on expectations performance
company policies and P expectation
procedures. 1.4 Monitoring
1.3 Team members’ and ;gglr\::g ual’'s and
leaders’ concerns are erformance vis a
recognized, discussed Sis client's and
and dealt with based on group’s
company practices. expectations
2. Assign 2.1 Responsibilities are 2.1 Work plan and 2.1 Communication

responsibilities

allocated having regard to
the skills, knowledge and
aptitude required to
undertake the assigned
task based on company
policies.

2.2 Duties are allocated
having regard to

procedures

2.2 Work
requirements and
targets

2.3 Individual and

group
expectations

skills

2.2 Management
skills

2.3 Negotiating skills
2.4 Evaluation skills

2.5 Identifying team

R : member’s
individual preference, 2.4 Ways to improve
. . strengths and
domestic and personal group leadership rooms for
cons!deratlons, whenever and membership improvement
possible.
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are Kﬁl(z)evlf_lERggE Ri?(ﬁ_l ESED
elaborated in the Range
of Variables
3. Set 3.1 Performance 3.1 One’s roles and 3.1 Communication
performance expectations are responsibilities in skills
?éﬁzztgtlons gﬁ;i?lgs::éisbased on the team 3.2 Accurate
' 3.2 Feedback giving empathy
members

3.2 Performance

expectations are based
on individual team
member’s knowledge,
skills and aptitude.

3.3 Performance

expectations are
discussed and
disseminated to
individual team
members.

and receiving

3.3 Performance
expectation

3.3 Congruence

3.4 Unconditional
positive regard

3.5 Handling of
Feedback

4. Supervise team
performance

4 1 Performance is

monitored based on
defined performance
criteria and/or
assignment instruction.

4.2 Team members are

provided with feedback,
positive support and
advice on strategies to
overcome any
deficiencies based on
company practices.

4.3 Performance issues

which cannot be rectified
or addressed within the
team are referred to
appropriate personnel
according to employer

policy.

4.4 Team members are kept

informed of any changes
in the priority allocated
to assignments or tasks
which might impact on
client/customer needs
and satisfaction.

4.5 Team operations are

monitored to ensure that
employer/client needs
and requirements are

4 1 Performance
Coaching

4.2 Performance
management

4.3 Performance
Issues

4.1 Communication
skills required
for leading
teams

4.2 Coaching skills

3D Printing Services Level llI
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ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

met.

4.6 Follow-up
communication is
provided on all issues
affecting the variables
team.

4.7 All relevant
documentation is
completed in
accordance with
company procedures.

3D Printing Services Level llI
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RANGE OF VARIABLES

VARIABLE

RANGE

1. Work requirements

May include:
1.1. Client Profile
1.2. Assignment instructions

2. Team member’s concerns May include:
2.1 Roster/shift details
3. Monitor performance May include:

3.1 Formal process
3.2 Informal process

4. Feedback

May include:
4.1 Formal process
4.2 Informal process

5. Performance issues

May include:

5.1 Work output

5.2 Work quality

5.3 Team participation

5.4 Compliance with workplace protocols
5.5 Safety

5.6 Customer service

3D Printing Services Level llI
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EVIDENCE GUIDE

1.  Critical aspects of
Competency

Assessment requires evidence that the candidate:

1.1 Maintained or improved individuals and/or team
performance given a variety of possible scenario

1.2 Assessed and monitored team and individual
performance against set criteria

1.3 Represented concerns of a team and individual to
next level of management or appropriate specialist
and to negotiate on their behalf

1.4 Allocated duties and responsibilities, having regard to
individual’s knowledge, skills and aptitude and the
needs of the tasks to be performed

1.5 Set and communicated performance expectations for

a range of tasks and duties within the team and
provided feedback to team members

2. Resource
Implications

The following resources should be provided:

2.1 Access to relevant workplace or appropriately
simulated environment where assessment can
take place

2.2 Materials relevant to the proposed activity or task

3. Methods of
Assessment

Competency in this unit may be assessed through:
3.1 Written Examination

3.2 Oral Questioning

3.3 Portfolio

4. Context for
Assessment

4.1 Competency may be assessed in the actual
workplace or at the designated TESDA Accredited
Assessment Center.

3D Printing Services Level llI
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UNIT OF COMPETENCY

UNIT CODE

UNIT DESCRIPTOR

TECHNIQUES IN THE WORKPLACE

400311321

APPLY CRITICAL THINKING AND PROBLEM-SOLVING

This unit covers the knowledge, skills and attitudes required

to solve problems in the workplace including the application
of problem solving techniques and to determine and resolve
the root cause/s of specific problems in the workplace.

PERFORMANCE

CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
1. Examine 1.1 Variances are 1.1 Competence includes |1.1 Using range of
specific examined from normal a thorough analytical
workplace operating parameters; knowledge and techniques (e.g.,
challenges and product quality. understanding of the planning,
1.2 Extent, cause and process, normal attention,

nature of the specific
problem are defined
through observation,
investigation and
analytical
techniques.

1.3 Problems are clearly
stated and specified.

operating
parameters, and
product quality to
recognize
nonstandard
situations.

1.2 Competence to
include the ability to
apply and explain,
enough for the

1.3 Identification of
fundamental causes
of specific workplace
challenges.

1.4 Relevant equipment
and operational
processes.

1.5 Enterprise goals,
targets and
measures.

1.6 Enterprise quality
OHS and
environmental
requirement.

1.7 Enterprise
information systems
and data collation

1.8 Industry codes and
standards.

simultaneous
and successive
processing of
information) in
examining
specific
challenges in the
workplace.

1.2 Identifying extent
and causes of
specific
challenges in the
workplace.

3D Printing Services Level llI
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ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

2.1 Possible causes of
specific problems are
identified based on
experience and the
use of problem-
solving tools /
analytical techniques.

2.2 Possible cause
statements are
developed based on
findings.

2.3 Fundamental causes
are identified per
results of investigation
conducted.

2.1 Competence includes
a thorough
knowledge and
understanding of the
process, normal
operating parameters,
and product quality to
recognize
nonstandard
situations.

2.2 Competence to
include the ability to
apply and explain,
sufficient for the
identification of
fundamental cause,
determining the
corrective action and

provision of
recommendations.

2.3 Relevant equipment
and operational

processes.

2.4 Enterprise goals,
targets and
measures.

2.5 Enterprise quality

2.6 OSH and
environmental

requirement.

2.7 Enterprise
information systems
and data collation.

2.8 Industry codes and
standards.

2.1 Using range of
analytical
techniques
(e.g., planning,
attention,
simultaneous
and successive
processing of
information) in
examining
specific
challenges in
the workplace.

2.2 |dentifying extent
and causes of
specific
challenges in the
workplace.

2.3 Providing clear
cut findings on
the nature of
each identified
workplace
challenges.

3D Printing Services Level llI
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PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
2. Formulate 3.1 All possible options 3.1 Competence to 3.1 Using range of
resolutions to are considered for include the ability to analytical
specific resolution of the apply and explain, techniques
workplace problem. sufficient for the (e.g., planning,
challenges 3.2 Strengths and identification of attention,
weaknesses of possible fundamental cause, simultaneous
options are considered. determining the and successive
3.3 Corrective actions are corrective action and processing of
determined to resolve provision of information) in
the problem and recommendations examining
possible future causes. | 3.2 Relevant equipment specific
3.4 Action plans are and operational challenges in
developed identifying processes the workplace.
measurable objectives, | 3.3 Enterprise goals, 3.2 |dentifying
resource needs and targets and extent and
timelines in accordance measures causes of
with safety and 3.4 Enterprise quality specific
operating procedures. OSH and challenges in
environmental the workplace.
requirement 3.3 Providing clear
3.5 Principles of cut findings on
decision making the nature of
strategies and each identified
techniques workplace
3.6 Enterprise challenges.
information systems | 3.4 Devising,
and data collation communicating,
3.7 Industry codes and implementing
standards and evaluating
strategies and
techniques in
addressing
specific
workplace
challenges.
3D Printing Services Level llI February 2025 13




ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

3. Implement
action plans
and
communicate
results

4.1 Action plans are
implemented and
evaluated.

4.2 Results of plan
implementation and
recommendations are
prepared.

4.3 Recommendations are
presented to
appropriate personnel.

4.4 Recommendations are
followed-up, if
required.

4.1 Competence to
include the ability to
apply and explain,
sufficient for the
identification of
fundamental cause,
determining the
corrective action
and provision of
recommendations
4.2 Relevant equipment
and operational
processes
4.3 Enterprise goals,
targets and
measures
4.4 Enterprise quality,
4.5 OSH and
environmental
requirement
4.6 Principles of decision
making strategies
and techniques
4.7 Enterprise
information systems
and data collation
4.8 Industry codes and
standards

4.1

Using range of
analytical
techniques
(e.g., planning,
attention,
simultaneous
and successive
processing of
information) in
examining
specific
challenges in
the workplace.

4.2 Identifying extent

and causes of
specific
challenges in the
workplace.

4.3 Providing clear

cut findings on
the nature of
each identified
workplace
challenges.

4.4 Devising,

communicating,
implementing
and evaluating
strategies and
techniques in
addressing
specific
workplace
challenges.

3D Printing Services Level llI
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RANGE OF VARIABLES

VARIABLES

RANGE

1. Parameters

May include:
1.1 Processes
1.2 Procedures
1.3 Systems

2. Analytical techniques

May include:

2.1. Brainstorming

2.2. Intuitions/Logic

2.3. Cause and effect diagrams

2.4. Pareto analysis

2.5. SWOT analysis

2.6. Gant chart, Pert CPM and graphs
2.7. Scattergrams

3. Problem

May include:
3.1. Routine, non — routine and complex workplace and
quality problems
3.2. Equipment selection, availability and failure
3.3. Teamwork and work allocation problem
3.4. Safety and emergency situations and
incidents
3.5. Risk assessment and management

4. Action plans

May include:

4.1. Priority requirements

4.2. Measurable objectives

4.3. Resource requirements

4.4. Timelines

4.5. Co-ordination and feedback requirements
4.6. Safety requirements

4.7. Risk assessment

4.8. Environmental requirements

3D Printing Services Level llI
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EVIDENCE GUIDE

1. Critical aspects of
Competency

Assessment requires evidence that the candidate:

1.1. Examined specific workplace challenges.

1.2. Analyzed the causes of specific workplace
challenges.

1.3. Formulated resolutions to specific workplace
challenges.

1.4. Implemented action plans and communicated results
on specific workplace challenges.

2. Resource Implications

2.1. Assessment will require access to an operating plant
over an extended period of time, or a suitable method
of gathering evidence of operating ability over a range
of situations. A bank of scenarios / case studies /
what ifs will be required as well as bank of questions
which will be used to probe the reason behind the
observable action.

3. Methods of
Assessment

Competency in this unit may be assessed through:
3.1. Observation

3.2. Case Formulation

3.3. Life Narrative Inquiry

3.4. Standardized test

The unit will be assessed in a holistic manner as is
practical and may be integrated with the assessment of
other relevant units of competency. Assessment will
occur over a range of situations, which will include
disruptions to normal, smooth operation. Simulation may
be required to allow for timely assessment of parts of this
unit of competency. Simulation should be based on the
actual workplace and will include walk through of the
relevant competency components.

These assessment activities should include a range of
problems, including new, unusual and improbable
situations that may have happened.

4. Context for
Assessment

In all workplace, it may be appropriate to assess this unit
concurrently with relevant teamwork or operation units.

3D Printing Services Level llI
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UNIT OF COMPETENCY

UNIT CODE

UNIT DESCRIPTOR

400311322

WORK IN A DIVERSE ENVIRONMENT

This unit covers the outcomes required to work effectively

in a workplace characterized by diversity in terms of
religions, beliefs, races, ethnicities and other differences.

ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

1. Develop an
individual’s
cultural
awareness and
sensitivity

1.1 Individual differences
with clients, customers
and fellow workers are
recognized and
respected in accordance
with enterprise policies
and core values.

1.2 Differences are
responded to in a
sensitive and
considerate manner

1.3 Diversity is
accommodated using
appropriate verbal and
nonverbal
communication.

1.1 Understanding

cultural diversity in

the workplace

1.2 Norms of behavior

for interacting and
dialogue with

specific groups (e.

g., Muslims and
other non-
Christians, non-
Catholics,
tribes/ethnic
groups,
foreigners)

1.3 Different methods
of verbal and
nonverbal
communication in
a multicultural
setting

1.1 Applying cross-
cultural
communication
skills (i.e.
different
business
customs,
beliefs,
communication
strategies)

1.2 Showing
affective skills —
establishing
rapport and
empathy,
understanding,
etc.

1.3 Demonstrating
openness and
flexibility in
communication

1.4 Recognizing
diverse groups in
the workplace
and community
as defined by
divergent culture,
religion,
traditions and
practices

3D Printing Services Level llI
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
Work 2.1 Knowledge, skills and 2.1 Value of diversity | 2.1 Demonstrating

effectively in an
environment
that
acknowledges
and values
cultural
diversity

experiences of others
are recognized and
documented in relation
to team objectives.

2.2 Fellow workers are
encouraged to utilize
and share their specific
qualities, skills or
backgrounds with other
team members and
clients to enhance work
outcomes.

2.3 Relations with
customers and clients
are maintained to show

in the economy
and society in
terms of
Workforce
development

2.2 Importance of
inclusiveness in
a diverse
environment

2.3 Shared vision and
understanding of
and commitment
to team,
departmental, and
organizational

cross-cultural
communication
skills and active
listening

2.2 Recognizing
diverse groups
in the workplace
and community
as defined by
divergent
culture, religion,
traditions and
practices

2.3 Demonstrating
collaboration

that diversity is valued goals and skills
by the business. objectives 2.4 Exhibiting
2.4 Strategies for customer
customer service service
excellence excellence
Identify common| 3.1 Diversity-related 3.1 Value, and 3.1 Addressing
issues in a conflicts within the leverage of diversity-related

multicultural and

workplace are

cultural diversity

conflicts in the

diverse effectively addressed 3.2 Inclusivity and workplace
environment and resolved. conflict resolution | 3.2 Eliminating
3.2 Discriminatory 3.3 Workplace discriminatory
behaviors towards harassment behavior
customers/ stakeholders | 3.4 Change towards
are minimized and management and customers and
addressed accordingly. ways to overcome coworkers
3.3 Change management resistance to 3.3 Utilizing change
policies are in place change management
within the organization. 3.5 Advanced policies in the
strategies for workplace
customer service
excellence
3D Printing Services Level llI February 2025 18




RANGE OF VARIABLES

VARIABLE RANGE
1. Diversity This refers to diversity in both the workplace and the
community and may include divergence in:
1.1 Religion
1.2 Ethnicity, race or nationality
1.3  Culture

1.4 Gender, age or personality
1.5 Educational background

2. Diversity-related conflicts | May include conflicts that result from:

2.1 Discriminatory behaviors

2.2 Differences of cultural practices

2.3 Differences of belief and value systems

2.4 Gender-based violence

25 Workplace bullying

2.6 Corporate jealousy

2.7 Language barriers

2.8 Individuals being differently-abled persons

2.9 Ageism (negative attitude and behavior
towards old people)
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EVIDENCE GUIDE

1. Critical aspects of
Competency

Assessment requires evidence that the candidate:

1.1 Adjusted language and behavior as required by
interactions with diversity

1.2 ldentified and respected individual differences in
colleagues, clients and customers

1.3 Applied relevant regulations, standards and codes of
practice

2. Resource Implications

The following resources should be provided:
2.1 Access to workplace and resources
2.2 Manuals and policies on Workplace Diversity

3. Methods of
Assessment

Competency in this unit may be assessed through:

3.1 Demonstration or simulation with oral questioning

3.2 Group discussions and interactive activities

3.3 Case studies/problems involving workplace diversity
issues

3.4 Third-party report

3.5 Written examination

3.6 Role Plays

4. Context for
Assessment

4.1 Competency assessment may occur in workplace or any

appropriately simulated environment

3D Printing Services Level llI
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UNIT OF COMPETENCY

UNIT CODE
UNIT DESCRIPTOR

INNOVATION IN THE ORGANIZATION

: 400311323

PROPOSE METHODS OF APPLYING LEARNING AND

: This unit covers the knowledge, skills and attitudes required
to assess general obstacles in the application of learning
and innovation in the organization and to propose practical
methods of such in addressing organizational challenges.

PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
1. Assess work 1.1 Reasons for 1.1 Seven habits of [1.1 Demonstrating
procedures, innovation are highly effective collaboration
processes incorporated to work people. and networking
and systems procedures. 1.2 Character skills.
in terms of 1.2 Models of strengths that 1.2 Applying basic
innovative innovation is foster innovation research and
practices researched. and learning evaluation skills
1.3 Gaps or barriers to (Christopher 1.3 Generating
innovation in one’s Peterson and insights on how
work area are Martin Seligman, to improve
analyzed. 2004) organizational
1.4 Staff who can support | 1.3 Five minds of the procedures,
and foster innovation future concepts processes and
in the work procedure (Gardner, 2007). systems
are identified. 1.4 Adaptation through
concepts in innovation.
neuroscience
(Merzenich,
2013).
1.5 Transtheoretical
model of
behavior change
(Prochaska,
DiClemente, &
Norcross, 1992).
3D Printing Services Level llI February 2025 21




PERFORMANCE

CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
Generate 2.1 Ideas for innovative 2.1 Seven habits of 2.1 Assessing
practical action work procedure to highly effective readiness for
plans for foster innovation people. change on
improving work using individual and 2.2 Character simple work
procedures, group techniques are strengths that procedures,
processes conceptualized. foster innovation processes and
2.2 Range of ideas with and learning systems.
other team members (Christopher 2.2 Generating
and colleagues are Peterson and insights on how
evaluated and Martin Seligman, to improve
discussed. 2004) organizational
2.3  Work procedures and |2.3 Five minds of the procedures,
processes subject to future concepts processes and
change are selected (Gardner, 2007). systems
based on workplace [2.4 Adaptation through
requirements concepts in innovation.
(feasible and neuroscience 2.3 Facilitating
innovative). (Merzenich, action plans on
2.4 Practical action plans 2013). how to apply
are proposed to 2.5 Transtheoretical innovative
facilitate simple model of procedures in
changes in the work behavior change the
procedures, (Prochaska, organization.
processes and DiClemente, &
systems. Norcross, 1992).
2.5 Critical inquiry is

applied and used to
facilitate discourse on
adjustments in the
simple work
procedures,
processes and
systems.
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
3. Evaluate the 3.1 Work structure is 3.1 Five minds of 3.1 Generating
effectiveness analyzed to identify the the future insights on how
of the impact of the new work concepts to improve
proposed procedures. (Gardner, 2007). organizational
action plans 3.2 Co-workers/key 3.2 Adaptation procedures,
personnel is consulted concepts in processes and
to know who will be neuroscience systems through
involved with or (Merzenich, innovation.
affected by the work 2013). 3.2 Facilitating
procedures. 3.3 Transtheoretical action plans on

3.3 Work instruction model of how to apply
operational plan of the behavior change innovative
new work procedure is (Prochaska, procedures in
developed and DiClemente, & the
evaluated. Norcross, 1992). organization.

3.4 Feedback and 3.3 Communicating
suggestion are results of the
recorded. evaluation of the

3.5 Operational plan is proposed and
updated. implemented

3.6 Results and impact on changes in the
the developed work workplace
instructions are procedures and
reviewed. systems.

3.7 Results of the new 3.4 Developing
work procedure are action plans for
evaluated. continuous

3.8 Adjustments are improvement on
recommended based the basic
on results gathered. systems,

processes and
procedures in
the
organization.
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RANGE OF VARIABLES

VARIABLE

RANGE

1. Reasons

May include:

1.1 Strengths and weaknesses of the current
systems, processes and procedures.

1.2 Opportunities and threats of the current
systems, processes and procedures.

2. Models of innovation

May include:

2.1 Seven habits of highly effective people.

2.2 Five minds of the future concepts (Gardner,
2007).

2.3 Neuroplasticity and adaptation strategies.

3. Gaps or barriers

May include:
3.1 Machine
3.2 Manpower
3.3 Methods
3.4 Money

4. Critical Inquiry

May include:

4.1 Preparation.

4.2 Discussion.

4.3 Clarification of goals.

4.4 Negotiate towards a Win-Win outcome.

4.5 Agreement.

4.6 Implementation of a course of action.

4.7 Effective verbal communication. See our pages:
Verbal Communication and Effective Speaking.

4.8 Listening.

4.9 Reducing misunderstandings is a key part of
effective negotiation.

4.10 Rapport Building.

4.11 Problem Solving.

4.12 Decision Making.

4.13 Assertiveness.

4.14 Dealing with Difficult Situations.
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EVIDENCE GUIDE

1. Critical aspects of
Competency

Assessment requires evidence that the candidate:

1.1
1.2
1.3
1.4

1.5

1.6

1.7

Established the reasons why innovative systems are
required

Established the goals of a new innovative system
Analyzed current organizational systems to

identify gaps and barriers to innovation.

Assessed work procedures, processes and systems
in terms of innovative practices.

Generate practical action plans for improving work
procedures, and processes.

Reviewed the trial innovative work system and
adjusted reflect evaluation feedback, knowledge
management systems and future planning.
Evaluated the effectiveness of the proposed action
plans.

2. Resource Implications

The following resources should be provided:

2.1
2.2
2.3

Pens, papers and writing implements.
Cartolina.
Manila papers.

3. Methods of Assessment

Competency in this unit may be assessed through:

3.1

Psychological and behavioral Interviews.

3.2 Performance Evaluation.

3.3 Life Narrative Inquiry.

3.4 Review of portfolios of evidence and third-party
workplace reports of on-the-job performance.

3.5 Sensitivity analysis.

3.6 Organizational analysis.

3.7 Standardized assessment of character strengths
and virtues applied.

4. Context for Assessment | 4.1 Competency may be assessed individually in the

actual workplace or simulation environment in
TESDA accredited institutions.
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UNIT OF COMPETENCY USE INFORMATION SYSTEMATICALLY

UNIT CODE 400311324

UNIT DESCRIPTOR This unit covers the knowledge, skills and attitudes required
to use technical information systems, apply information
technology (IT) systems and edit, format & check

information.
PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
1. Use technical | 1.1 Information are 1.1 Application in 1.1 Collating
information collated and organized collating information
into a suitable form for information 1.2 Operating
reference and use. 1.2 Procedures for appropriate and
1.2 Stored information is inputting, valid
classified so that it can maintaining and procedures for
be quickly identified archiving inputting,
and retrieved when information maintaining and
needed. 1.3 Guidance to archiving
1.3 Guidance are advised people who need information
and offered to people to find and use 1.3 Advising and
who need to find and information offering
use information. 1.4 Organize guidance to
information people who
1.5 Classify stored need to find
information for and use
identification and information
retrieval 1.4 Organizing
1.6 Operate the information into
technical a suitable form
information for reference
system by using and use
agreed 1.5 Classifying
procedures stored
information for
identification
and retrieval
1.6 Operating the
technical
information
system by
using agreed
procedures
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
2. Apply 2.1 Technical 2.1 Attributes and 2.1 Identifying
information information system is limitations of attributes and
technology (IT) operated using agreed available limitations of
procedures. software tools available
2.2 Appropriate and valid 2.2 Procedures and software tools
procedures are work instructions | 2.2 Using

operated for inputting,

for the use of IT

procedures and

maintaining and 2.3 Operational work
archiving information. requirements for instructions for

2.3 Software required are IT systems the use of IT
utilized to execute the | 2.4 Sources and flow | 2.3 Describing
project activities. paths of data operational

2.4 Information and data 2.5 Security systems requirements
obtained are handled, and measures for IT systems
edited, formatted and that can be used | 2.4 Identifying
checked from a range 2.6 Extract data and sources and
of internal and external format reports flow paths of
sources. 2.7 Methods of data

2.5 Information are entering and 2.5 Determining
extracted, entered, and processing security
processed to produce information systems and
the outputs required by | 2.8 WWW enabled measures that
customers. applications can be used

2.6 Own skills and 2.6 Extracting data
understanding are and format
shared to help others. reports

2.7 Specified security 2.7 Describing
measures are methods of
implemented to protect entering and
the confidentiality and processing
integrity of project data information
held in IT systems. 2.8 Using WWW

applications
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PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
3. Edit, format 3.1 Basic editing 3.1 Basic file- 3.1 Using basic file-
and check techniques are used. handling handling
information 3.2 Accuracy of techniques techniques is
documents are 3.2 Techniques in used for the
checked. checking software
3.3 Editing and formatting documents 3.2 Using different
tools and techniques 3.3 Techniques in techniques in
are used for more editing and checking
complex documents. formatting documents
3.4 Proof reading 3.4 Proofreading 3.3 Applying editing
techniques is used to techniques and formatting
check that documents techniques
look professional. 3.4 Applying
proofreading
techniques
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RANGE OF VARIABLES

VARIABLE RANGE
1. Information May include:
1.1.  Property
1.2.  Organizational
1.3.  Technical reference
2. Technical information May include:
2.1. paper based
2.2.  electronic
3. Software May include:
3.1.  spreadsheets
3.2. databases
3.3.  word processing
3.4. presentation
4. Sources May include:
4.1. other IT systems
4.2. manually created
4.3.  within own organization
4.4. outside own organization
4.5. geographically remote
5. Customers May include:
5.1  colleagues
5.2  company and project management
5.3 clients
6. Security measures May include:
6.1. access rights to input;
6.2. passwords;
6.3. access rights to outputs;
6.4. data consistency and back-up;
6.5. recovery plans
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EVIDENCE GUIDE

1. Critical aspects of
Competency

Assessment requires evidence that the
candidate:
1.1. Used technical information systems and
information technology
1.2. Applied information technology (IT) systems
1.3. Edited, formatted and checked information

2. Resource Implications

The following resources should be provided:
2.1. Computers
2.2. Software and IT system

3. Methods of Assessment

Competency in this unit should be assessed through:
3.1. Direct Observation
3.2. Oral interview and written test

4. Context for Assessment

4.1. Competency may be assessed individually in the
actual workplace or through accredited institution
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UNIT OF COMPETENCY

UNIT CODE

UNIT DESCRIPTOR

WORK PRACTICES

400311325

EVALUATE OCCUPATIONAL SAFETY AND HEALTH

This unit covers the knowledge, skills and attitudes
required to interpret Occupational Safety and Health

2.3

2.4

Agreed OSH indicators
are endorsed for
approval from
appropriate personnel.
OSH work instructions
are received in
accordance with
workplace policies and
procedures.

2.6

2.7

feedback on OSH
and security
concerns

OSH regulations
Hazard control
procedures

OSH trainings
relevant to work

practices, set OSH work targets, and evaluate
effectiveness of Occupational Safety and Health work
instructions.
PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
1. Interpret 1.1 OSH work practices 1.1 OSH work 1.1 Communication
Occupational issues are identified practices issues skills
Safety and relevant to work 1.2 OSH work 1.2 Interpersonal
Health requirements. standards skills
practices 1.2 OSH work standards 1.3 General OSH 1.3 Critical thinking
and procedures are principles and skills
determined based on legislations 1.4 Observation
applicability to nature of [1.4 Company/ skills
work. workplace
1.3 Gaps in work practices policies/
are identified related to guidelines
relevant OSH work 1.5 Standards and
standards. safety
requirements of
work process and
procedures
2. Set OSH work 2.1 Relevant work 2.1 OSH work targets 2.1 Communication
targets information is gathered [2.2 OSH Indicators skills
necessary to determine 2.3 OSH work 2.2 Collaborating
OSH work targets. instructions skills
2.2 OSH Indicators based 2.4 Safety and health 2.3 Critical thinking
on gathered information requirements of skills
are agreed upon to tasks 2.4 Observation
measure effectiveness 2.5 Workplace skills
of workplace OSH guidelines on
policies and procedures. providing
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED

elaborated in the Range KNOWLEDGE SKILLS

of Variables

Evaluate 3.1 OSH Practices are 3.1 OSH Practices 3.1 Critical thinking
effectiveness of observed based on 3.2 OSH metrics skills
Occupational workplace standards. 3.3 OSH Evaluation 3.2 Evaluating skills
Safety and 3.2 Observed OSH Techniques
Health work practices are measured |3.4 OSH work
instructions against approved OSH standards

3.3

metrics.

Findings regarding
effectiveness are
assessed and gaps
identified are
implemented based on
OSH work standards.
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RANGE OF VARIABLES

VARIABLE

RANGE

1. OSH Work
Practices Issues

May include:

1.1 Workers’ experience/observance on presence
of work hazards

1.2  Unsafe/unhealthy administrative
arrangements (prolonged work hours, no
break-time, constant overtime, scheduling of
tasks)

1.3  Reasons for compliance/non-compliance to use of
PPEs or other OSH procedures/policies/
guidelines

2. OSH Indicators

May include:
2.1 Increased of incidents of accidents, injuries
2.2 Increased occurrence of sickness or
health complaints/symptoms
2.3  Common complaints of workers’ related to OSH
2.4  High absenteeism for work-related reasons

3. OSH Work Instructions

May include:

3.1 Preventive and control measures, and targets

3.2 Eliminate the hazard (i.e., get rid of the dangerous
machine

3.3 Isolate the hazard (i.e. keep the machine in a
closed room and operate it remotely; barricade an
unsafe area off)

3.4 Substitute the hazard with a safer alternative (i.e.,
replace the machine with a safer one)

3.5 Use administrative controls to reduce the risk (i.e.
give trainings on how to use equipment safely; OSH-
related topics, issue warning signages,
rotation/shifting work schedule)

3.6 Use engineering controls to reduce the risk
(i.e. use safety guards to machine)

3.7 Use personal protective equipment

3.8 Safety, Health and Work Environment Evaluation

3.9 Periodic and/or special medical examinations
of workers

4. OSH metrics

May include:

4.1 Statistics on incidence of accidence and injuries
4.2 Morbidity (Type and Number of Sickness)

4.3 Mortality (Cause and Number of Deaths)

4.4 Accident Rate
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EVIDENCE GUIDE

1. Critical aspects
of Competency

Assessment requires evidence that the candidate:

1.1. Identify OSH work practices issues relevant to work
requirements

1.2. Identify gaps in work practices related to relevant
OSH work standards

1.3. Agree upon OSH Indicators based on gathered
information to measure effectiveness of workplace
OSH policies and procedures

1.4. Receive OSH work instructions in accordance with
workplace policies and procedures

1.5. Compare Observed OSH practices with against
approved OSH work instructions

1.6. Assess findings regarding effectiveness based on
OSH work standards

2. Resource Implications

The following resources should be provided:
2.1 Facilities, materials, tools and equipment necessary

for the activity

3. Methods of Assessment

Competency in this unit may be assessed through:
3.1 Observation/Demonstration with oral questioning
3.2 Third party report

3.3  Written exam

4. Context for Assessment

4.1 Competency may be assessed in the work place or
in a simulated work place setting
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UNIT OF COMPETENCY

UNIT CODE

UNIT DESCRIPTOR

400311326

EVALUATE ENVIRONMENTAL WORK PRACTICES

This unit covers the knowledge, skills and attitude to

interpret environmental Issues, establish targets to

evaluate environmental practices and evaluate
effectiveness of environmental practices.
PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
Interpret 1.1 Environmental work |1.1 Environmental 1.1 Analyzing
environmental practices issues are Issues Environmental
practices, identified relevant to 1.2 Environmental Issues and
policies and work requirements. Work Concerns
procedures 1.2 Environmental Procedures 1.2 Critical thinking
Standards and 1.3 Environmental 1.3 Problem Solving
Procedures nature of Laws 1.4 Observation
work are determined 1.4 Environmental Skills
based on Applicability Hazardous and
to nature of work. Non-Hazardous
1.3 Gaps in work practices Materials
related to 1.5 Environmental
Environmental required
Standards and license,
Procedures are registration or
identified. certification
Establish 2.1 Relevantinformationis |2.1 Environmental (2.1 Investigative
targets to gathered necessary to indicators Skills
evaluate determine 2.2 Relevant 2.2 Critical thinking
environmental environmental work environment 2.3 Problem Solving
practices targets. personnel or 2.4 Observation
2.2 Environmental expert Skills
Indicators based on 2.3 Relevant
gathered information are environmental
set to measure trainings and
environmental work seminars
targets.
2.3 Indicators are verified
with appropriate
personnel.
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ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are

elaborated in the Range

of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

3. Evaluate
effectiveness of
environmental
practices

3.1

3.2

3.3

3.4

Work environmental
practices are recorded
based on workplace
standards.

Recorded work
environmental practices
are compared against
planned indicators.
Findings regarding
effectiveness are
assessed and gaps
identified are
implemented based on
environment work
standards and
procedures.

Results of
environmental
assessment are
conveyed to appropriate
personnel.

3.1  Environmental

Practices

3.2 Environmental
Standards and

Procedures

3.1

3.2
3.3
3.4

Documentation
and Record
Keeping Skills
Critical thinking
Problem Solving
Observation
Skills
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RANGE OF VARIABLES

VARIABLE RANGE
1. Environmental Practices May include:
Issues 1.1 Water Quality

1.2  National and Local Government Issues
1.3  Safety
1.4 Endangered Species
1.5 Noise
1.6  Air Quality
1.7  Historic
1.8 Waste
1.9  Cultural

2. Environmental Indicators May include:

2.1 Noise level

2.2  Lighting (Lumens)
2.3 Air Quality - Toxicity
2.4  Thermal Comfort

2.5 Vibration

2.6 Radiation

2.7  Quantity of the Resources
2.8 Volume
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EVIDENCE GUIDE

1. Critical Aspects of
Competency

Assessment requires evidence that the candidate:

1.1. Identified environmental issues relevant to work
requirements.

1.2 Identified gaps in work practices related to
Environmental Standards and Procedures.

1.3. Gathered relevant information necessary to
determine environmental works targets.

1.4 Set environmental indicators based on gathered
information to measure environmental work
targets.

1.5. Recorded work environmental practices are
recorded based on workplace standards.

1.6. Conveyed results of environmental assessment to
appropriate personnel

2. Resource Implications

The following resources should be provided:

2.1. Workplace/Assessment location

2.2. Legislation, policies, procedures, protocols and
local ordinances relating to environmental
protection

2.3. Case studies/scenarios relating to environmental
protection

3. Methods of Assessment

Competency in this unit may be assessed through:

3.1. Written/Oral Examination

3.2. Interview/Third Party Reports

3.3. Portfolio (citations/awards from GOs and NGOs,
certificate of training — local and abroad)

3.4. Simulations and role-play

4. Context for Assessment

4.1 Competency may be assessed in actual
workplace or at the designated TESDA center.
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UNIT OF COMPETENCY

UNIT CODE

UNIT DESCRIPTOR

: FACILITATE ENTREPRENEURIAL SKILLS FOR

MICRO- SMALL-MEDIUM ENTERPRISES (MSMESs)

: 400311327

. This unit covers the outcomes required to build, operate
* and grow a micro/small-scale enterprise.

PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED SKILLS
elaborated in the Range KNOWLEDGE
of Variables
1. Develop and 1.1 Appropriate business | 1.1 Business models (1.1 Basic bookkeeping/
maintain micro- strategies are and strategies accounting skills
small medium determined and set for | 1.2 Types and 1.2 Communication skills
enterprise the enterprise based on categories of 1.3 Building relations
(MSMEs) skills in current and emerging businesses with customer and
the organization business environment. | 1.3 Business employees
1.2 Business operations operation 1.4 Building competitive
are monitored and 1.4 Basic advantage of the
controlled following Bookkeeping enterprise
established procedures. | 1.5 Business internal
1.3 Quality assurance controls
measures are 1.6 Basic quality
implemented control and
consistently. assurance
1.4 Good relations are concepts
maintained with 1.7 Government and
staff/workers. regulatory
1.5 Policies and processes
procedures on
occupational safety
and health and
environmental
concerns are
constantly observed.
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PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED SKILLS
elaborated in the Range KNOWLEDGE
of Variables

2. Establish and 2.1  Good customer 2.1 Public relations 2.1 Building customer
maintain relations are concepts relations
client-base/ maintained 2.2 Basic product 2.2 Individual
market 2.2 New customers and promotion marketing skills

markets are identified, strategies 2.3 Using basic
explored and reached 2.3 Basic market and advertising
out to. feasibility studies (posters/ tarpaulins,
2.3 Promotions/Incentives | 2.4 Basic business flyers, social media,
are offered to loyal ethics etc.)
customers.
2.4 Additional products
and services are
evaluated and tried
where feasible.
2.5 Promotional/
advertising initiatives
are carried out where
necessary and
feasible.

3. Apply budgeting (3.1 Enterprise is built up 3.1 Cash flow 3.1 Setting business
and financial and sustained through management priorities and
management judicious control of 3.2 Basic financial strategies
skills cash flows. management 3.2 Interpreting basic

3.2 Profitability of 3.3 Basic financial financial statements
enterprise is ensured accounting 3.3 Preparing business
though appropriate 3.4 Business plans
internal controls. internal controls

3.3 Unnecessary or lower-
priority expenses and
purchases are avoided.
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RANGE OF VARIABLES

VARIABLE RANGE

1. Business strategies May include:

1.1. Developing/Maintaining niche market

1.2. Use of organic/healthy ingredients

1.3. Environment-friendly and sustainable practices

1.4. Offering both affordable and high-quality
products and services

1.5. Promotion and marketing strategies (e. g., online
marketing)

2.Business operations May include:

2.1 Purchasing

2.2 Accounting/Administrative work
2.3 Production/Operations/Sales

3. Internal controls May include:

3.1 Accounting systems

3.2 Financial statements/reports
3.3 Cash management

4.Promotional/Advertising | May include:

initiatives 4.1 Use of tarpaulins, brochures, and/or flyers
4.2 Sales, discounts and easy payment terms
4.3 Use of social media/lnternet
4.4 “Service with a smile”
4.5 Extra attention to regular customers
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EVIDENCE GUIDE

1. Critical aspects of
competency

Assessment requires evidence that the candidate:

1.1 Demonstrated basic entrepreneurial skills

1.2 Demonstrated ability to conceptualize and plan a
micro/small enterprise

1.3 Demonstrated ability to manage/operate a
micro/small- scale business

2. Resource Implications

The following resources should be provided:

2.1 Simulated or actual workplace

2.2 Tools, materials and supplies needed to
demonstrate the required tasks

2.3 References and manuals

3. Methods of Assessment

Competency in this unit may be assessed through:
3.1 Written examination

3.2 Demonstration/observation with oral questioning
3.3 Portfolio assessment with interview

3.4 Case problems

4. Context of Assessment

4.1 Competency may be assessed in workplace or in a
simulated workplace setting

4.2 Assessment shall be observed while tasks are
being undertaken whether individually or in-

group
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UNIT OF COMPETE

UNIT CODE
UNIT DESCRIPTOR

COMMON COMPETENCIES

NCY

CRE265201

DEVELOP AND UPDATE INDUSTRY KNOWLEDGE

This unit of competency deals with the knowledge,
skills required to access, increase and update industry

knowledge.
PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
1. Seek and apply [1.1  Sources of SCIENCE 1.1 Identifying and
information on information on the |1.1 Understanding  of accessing
the industry industry are correctly information  systems sources of
identified and and human cognition information
accessed. 1.2 Basic prlnmples of | 1.2 _Obtalnln_g
12 Information to occupational heaI’Fh |nforrr_1at|on for
. . and safety (OHS) in effective work
assist effective accessing and performance
work performance handling workplace | 1.3 Accessing and
is obtained in line information updating
with job 1.3 Awareness of data sector-specific
requirements. accuracy and validity information
1.3  Specific information principles 1.4 Applying
on sector of work is [1.4 Familiarity with industry
accessed and industry‘speCiﬁC information in
updated. scientific concepts daily work
. . TECHNOLOGY
14 !ndustry |nformgt|on 1.1 Use of ICT tools and
is correctly applied
platforms
to ng-to-day work 1.2 Accessing online
activities databases, industry
portals, and websites
1.3 Familiarity with file
management systems
1.4 Office productivity
software (e.g., Word,
Excel, PowerPoint)
1.5 Industry-specific
technologies or
equipment manuals
ENGINEERING
1.1 Awareness of
workplace  policies,
procedures, and
organizational
standards
ENVIRONMENT
1.1 Understanding
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environmental
regulations and
sustainability
practices in the
industry

MATHEMATICS

1.2 Basic numeracy skills
for workplace tasks

1.3 Interpretation of data
and statistics relevant
to work tasks

COMMUNICATION

1.1 Verbal and written
communication
principles

1.2 Ability to ask
questions, clarify, and
seek information
effectively

1.3 Documentation and
reporting procedures

2. Update
industry
knowledge

2.1 Informal and/or formal

research is used to
update general
knowledge of the
industry

2.2 Updated knowledge is

shared with
customers and
colleagues as
appropriate and
incorporated into day-
today working
activities

SCIENCE
2.1 Basic
process
2.2 Evidence-based
practices and use of

research

reliable and
accurate
information sources

2.3 Industry trends,
innovations, and
scientific
development

TECHNOLOGY

21 Use of digital

communication
tools for research
and collaboration

ENGINEERING
2.1 Awareness of
organizational
policies and
procedures

2.2 Understanding
industry standards,
regulations, and
current
development

2.3 Customer
expectations  and
workplace culture in

decision-making.
MATHEMATICS
2.1 Interpretation of

2.1 Time
management
skills

2.2 Ready skills
needed to
access industry
information

2.3 Conduct research

to update knowledge

2.4 Share and apply
updated knowledge
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charts, tables, and
graphs from
research data or
industry reports

2.2 Basic data analysis

COMMUNICATION

2.1 Oral and written
communication
techniques

2.2 Active listening,
providing feedback,
and  collaborative
communication
skills
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RANGE OF VARIABLES

VARIABLE

RANGE

1. Sources of information

May include:

1.1.
1.2.
1.3.
1.4.
1.5.

1.6.
1.7.
1.8.

Media

Reference books

Libraries

Unions

Industry associations

1.5.1. Mentors

1.5.2. Artist organizations
1.5.3. Technical organizations
Industry journals

Internet

Personal observation and experience

2. Information to assist
effective work
performance

May include:

2.1.

2.2.
2.3.

2.4.
2.5.

2.6.
2.7.
2.8.
2.9.

Different sectors of the industry and the services
Available in each sector

Awareness on different culture

Relationship between the industry and other
industries

Industry working conditions

Legislation that affects the industry

2.5.1 Dangerous Drug Act (DDA)

2.5.2 Intellectual Property Ownership (IPO)
2.5.3 Health and safety

2.5.4 Hygiene

2.5.5 Labor work practices

2.5.6 Workers’ rights and compensation

2.5.7 Viewer advisory

2.5.8 Building and other related regulations
2.5.9 Other related legislations

Guilds and associations

Industrial relations issues and major organizations
Career opportunities within the industry

Work ethics

2.10. Quality assurance
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EVIDENCE GUIDE

1. Critical Aspects of
Competency

Assessment requires evidence that the candidate:
1.1. Knew key sources of information on the industry
1.2. Has updated industry knowledge

1.3. Has accessed and used industry information

2.Resource Implications

The following resources should be provided:
2.1. Sources of information on the industry
2.2. Industry knowledge

3. Methods of
Assessment

Competency may be assessed through:
3.1 Portfolio with interview for assessment
3.2 Direct Observation

3.3 Written Examination

4. Context of
Assessment

Competency may be assessed in the workplace or in
simulated workplace environment or at the designated
TESDA accredited assessment center.
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UNIT OF COMPETENCY

UNIT CODE

UNIT DESCRIPTOR

CULTURAL AWARENESS

CRE265202

DEVELOP CREATIVE THINKING, ARTISTIC SKILLS AND

This unit covers the knowledge, skills and attitudes required
to exhibit professional practice covering the development of
creative and artistic capabilities and the
broadening of cultural awareness.

conceptual,

develop
creative
thinking

are identified and
explored to ensure the
development of the
creative process

1.2 Sources of creative

thinking are explored
and scanned from the
environment

1.3 Relevant printed

reading materials and
other media are used
to stimulate creative
ideation

1.4 Feedback, interaction,

discussion and
evaluation
opportunities to
continuously improve
creative thinking are
used.

1.1 Exposure to creative
thinking theories,
exercises and
techniques

1.2 Theoretical and
historical contexts
relevant to the area(s) of
specialization(s)

TECHNOLOGY

1.1 Relevant printed reading
materials and other
media

ENGINEERING

1.1 Feedback, interaction,
discussion, and
evaluation opportunities
to continuously improve
creative thinking

ENVIRONMENT

1.1 Awareness of copyright,
moral rights and
intellectual property
issues related to the
development of self as
artist

COMMUNICATION

1.1 Oral and
communication
techniques

2.1 Active listening,
providing feedback, and
collaborative
communication skills

written

PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the KNOWLEDGE SKILLS
Range of Variables
1. Acquire and 1.1 Concepts and ideas |SCIENCE 1.2 Communication

skills

1.3 Literacy skills
sufficient to
interpret
information and
communicate
ideas

1.4 Convergent
thinking

1.5 Divergent
thinking

1.6 Collaboration
and brain
storming

1.7 Integrated
thinking

1.8 Critical thinking
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the KNOWLEDGE SKILLS
Range of Variables
2 Develop artistic | 2.1 Strategies, methods SCIENCE 2.1 Literacy skills
skills and approaches are 2.1 Theoretical and historical sufficient to
identified and contexts relevant to the interpret

explored in
developing the
artistic work.

2.2 Artistic work is

reviewed, evaluated
and finalized based
on applicable and
accepted standards
of the field.

2.3 Relevant printed

reading materials
and other media are
used to stimulate
artistic and
professional
development.

2.4 Capabilities of

materials, tools and
equipment are
explored to enable
artistic outputs.

2.5 Feedback, critique,

discussion and
evaluation
mechanisms are
continuously applied
to improve artistic
skills.in sketch are
clear and correct.

2.6 Work experiences

and ideas are
discussed to improve
own practice.

2.7 Other artistic works

are studied to
stimulate the
development of
conceptual and
artistic skills.

area(s) of
specialization(s)

2.2 Elements of arts

2.3 Principles of composition

TECHNOLOGY

2.1 Physical properties and
capabilities of material,
tools and equipment and
their application

ENGINEERING

2.1 Principles of composition

ENVIRONMENT

2.1 Awareness of socio-
cultural and intellectual
property issues related to
the development of self
as artist

COMMUNICATIONS

2.1 Oral and written
communication
techniques

2.2 Active listening,

providing feedback, and
collaborative
communication skills

information and
communicate
ideas.
2.2 Communicati
on skills
2.3 Basic artistic/
visual
2.3.1. Drawing/
[llustration
2.3.2. Coloring
2.3.3. Body
movements
2.3.4. Words/text
2.3.4 Graphic
2.3.6. Sound

3 Broaden
exposure to
culture and
arts

3.1 Studies on arts and

culture are
generated based on
required learning

SCIENCE

3.1 heoretical and historical
contexts relevant to the
area(s) of

3.1 Literacy skills
sufficient to
interpret
information and

objectives. specialization(s) communicate
3.2 Cultural immersion 3.2 Elements of arts ideas
opportunities that TECHNOLOGY 3.2 Basic
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the KNOWLEDGE SKILLS
Range of Variables
may be helpful in 3.1 Physical properties and artistic/visual

developing career
opportunities are
experienced.

3.3 Insights and
experiences on arts
and culture are
shared, discussed
and reflected upon.

capabilities of material,
tools and equipment and
their application

ENGINEERING

3.1 Principles of
Composition

ENVIRONMENT

3.1 Awareness of socio-
cultural and intellectual
property issues related
to the development of
self as artist

3.2 Creative thinking
theories, exercises and
techniques

COMMUNICATIONS

3.1 Oral and
communication
techniques

3.2 Active listening, providing
feedback, and
collaborative
communication skills

written

communication
skills
3.2.1. Drawing/
illustration
3.2.2. Coloring
3.2.3. Body
movements
3.2.4. Words/text/
graphics
3.2.5. Sound
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RANGE OF VARIABLES

VARIABLE

RANGE

1. Strategies

May include:

1.1. Working effectively with Assessor/Trainor

1.2. Participating in professional development activities
1.3. Participating in relevant groups or associations
1.4. Experimenting

1.5. Communicating with peers

2. Artistic Work

May include:

2.1. Painting and drawing

2.2. Photography/videography/cinematography
2.3. Dance, body movements and body sculpture
2.4. Arts and crafts

2.5. Information technology, including relevant hardware and
software

2.6. Creative interpretation/drama
2.7. Sound and music

3. Studies on arts and culture

May include:

3.1. Philippine arts and culture

3.2. Asian arts and culture

3.3. Western arts and culture

3.4. Philippine theater

3.5. Film history

3.6. Contemporary art and media
3.7. Other artistic and cultural fields

4 Learning objectives

May include:

4.1. Study guide

4.2. Discussion topic

4.3. Project brief

4.4. Research topic/agenda

5 Cultural immersion
opportunities

May include:

5.1. Arts and cultural festivals

5.2. Exhibitions/screening/staging

5.3. Community events

5.4. Membership of specialization-specific organization
5.5. Cultural exchange programs

5.6. Workshop/Studio visitations
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EVIDENCE GUIDE

1. Critical Aspects of
Competency

Assessment requires that the candidate:

1.1 Applied strategies to develop creative skills in art practice
1.2 Developed artistic skills and ideas

1.3 Generated studies on arts and culture

2. Resource Implications

The following resources should be provided:

2.1. Specialized materials, tools and equipment required for
each area of specialization and used to develop technical
and conceptual skills relevant to art making practice

2.1 Information about relevant artist, their work, ideas and

Techniques

3. Methods of Assessment

Competency must be assessed through:
3.1. Demonstration / Observation with oral questioning
3.2. Portfolio with interview

4. Context of Assessment

4.1 Competency may be assessed in the workplace or in
simulated workplace environment
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UNIT OF COMPETENCY

OF INSTRUCTIONS

OBSERVE PROCEDURES, SPECIFICATIONS AND MANUALS

UNIT CODE CRE265203
UNIT DESCRIPTOR This unit covers the knowledge, skills and attitudes on identifying,
interpreting, applying services to specifications and manuals and
storing manuals.
PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
1. Identify and 1.1 Manuals are TECHNOLOGY 1.1 Identifying
access identified and 1.1 Types of manuals manuals and
specification/ accessed as per job used in specifications
manuals requirements. scriptwriting 1.2 Accessing
1.2 Version and date of COMMUNICATION information and
manual are checked 1.2 Identification of data
to ensure that correct symbols used in
specification and the manuals
procedures are
identified.
2. Interpret 2.1 Relevant sections, TECHNOLOGY 2.1 Interpreting
manuals chapters of 2.1 Types of manuals

2.2

specifications/
manuals are located
in relation to the
work to be
conducted.
Information and
procedure in the
manual are
interpreted in
accordance with
industry practices

2.2 Types of symbols
used in manuals
ENGINEERING

2.1 Types of materials
MATHEMATICS

2.1 Systems of
measurements
2.2 Unit conversion
materials

symbols and
specifications

2.2 Accessing
information and
data

2.3 Applying
conversion of
units of
measurements
Materials and
related science
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
3. Apply 3.1 Manualis interpreted [TECHNOLOGY 3.1 Applying
information according to job 3.1 Types of manuals information from
from manual requirements. 3.2 Types and manuals

3.2 Work steps are
correctly identified in
accordance with
manufacturer's
specification.

3.3 Data from the manual
are applied according
to the given task.

3.4 All sequencing and
adjustments are
interpreted in
accordance with
information contained
on the manual or
specifications.

application of
symbols in
manuals
MATHEMATICS
3.1 Unit conversion
Measurement

4. Store manuals

4.1 Manual or

TECHNOLOGY

4.1 Storing and

specification is stored 4.1 Types of manuals maintaining
to prevent damage 4.2 Manual storing and manuals
and be readily maintaining
accessible procedures
4.2 Information is
updated when
required in
accordance with
company
requirements
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RANGE OF VARIABLES

VARIABLE

RANGE

1. Manual

May include:

1.1 Printed References (e.g. Books, Handbooks)
1.2 Manufacturer's Specification Manual

1.3 Maintenance Procedure Manual
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EVIDENCE GUIDE

1. Critical Aspects of Assessment requires that the candidate:
Competency 1.1 Identified and accessed specification/manuals as per job
requirements
1.2 Interpreted manuals in accordance with industry practices
1.3 Applied information in manuals according to the given task
1.4 Stored manuals in accordance with company requirements

2. Resource Implications The following resources should be provided:
2.1 All manuals/catalogues relative to creative sector

3. Methods of Assessment Competency may be assessed through:
3.1 Portfolio with interview for assessment
3.2 Direct Observation

3.3 Written Examination

4. Context of Assessment Competency may be assessed in the workplace or in
simulated work environment
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UNIT OF COMPETENCY : OPERATE EQUIPMENT

UNIT CODE : CRE265204
UNIT DESCRIPTOR : This unit covers the knowledge, skills and attitudes and values
needed to operate related equipment in connection to digital
printing.
PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
1. Plan and 1.1 Requirements of task [SCIENCE 1.1 Reading skills
prepare for task are determined. 1.1 OSHS principles required to
to be 1.2 Equipmentis selected and responsibilities interpret work
undertaken according to task TECHNOLOGY instruction
assigned and required |1.1 Pre-production 1.2 Communication
outcome. planning skills
1.3 Task is planned to ENGINEERING
ensure Occupational 1.1 Duties and
Safety and Health responsibilities
Standards (OSHS) 1.2 Work schedules
practices..

2. Use equipment | 2.1 Equipment is checked SCIENCE 2.1. Reading skills
in accordance with 2.1 OSHS principles required to
manufacturer’s and responsibilities interpret work
specification. TECHNOLOGY instruction

2.2 Test result of desired 2.1 Types and uses of |2.2. Interpreting
creative output is equipment Manufacturer’'s
performed in 2.2 Computer literacy specifications
accordance with 2.3 Related software 2.3. Checking of
aesthetic vision or job 2.4 OSHS principles equipment
requirements. and responsibilities functionality

2.3 Work is performed 2.4. Communication
according to OSHS skills
practices.

3. Maintain 3.1 Systems for cleaning, |SCIENCE 3.1 Applying

equipment minor maintenance and 3.1 OSHS principles maintenance
replacement of and responsibilities procedures
consumables are TECHNOLOGY 3.2 Storing
implemented. 3.2 Maintenance equipment

3.2 Equipment is checked procedures
for damages and ENGINEERING

reported to authorized 3.1 Safe & secure
personnel for repair. storage

3.3 Equipment is stored in procedures
accordance with
manufacturer’s
specifications and
standard procedures
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RANGE OF VARIABLES

VARIABLE

RANGE

1Equipment

May include:

1.1. Computers

1.2. Communication equipment
1.3. Printers

1.4. Display devices

1.5. Imaging devices

1.6. Data storage devices

2. Desired creative output

May include:
2.1. Prototype
2.2. Model
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EVIDENCE GUIDE

1. Critical Aspects of
Competency

Assessment requires evidence that the candidate
performed calculations:
1.1 Planned and prepared for task to be undertaken.
1.2 Used equipment
1.3 Maintained equipment

2. Resource Implications

The following resources should be provided:
2.1 Actual or simulated workplace
2.2 Tools materials and equipment needed to perform the
required tasks
2.3 References and manuals

3. Methods of
Assessment

Competency may be assessed through:
3.1 Portfolio with interview for assessment
3.2 Direct Observation

3.3 Written Examination

4. Context of
Assessment

Competency may be assessed in the workplace or in
simulated workplace environment.
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UNIT OF COMPETENCY

UNIT CODE

UNIT DESCRIPTOR

CRE265205

MANAGE OWN PERFORMANCE

This unit of competency covers the knowledge, skills and attitudes

in effectively managing own workload, resources and quality work.

PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range of KNOWLEDGE SKILLS
Variables
1. Plan for 1.1 Tasks are identified ENGINEERING 1.1 Planning and
completion of according to job 1.1 Team work organizing
own workload requirements. 1.2 Resource workload and
1.2 Work plans and management resources

schedules are designed
and organized based on
timelines/deadlines.
Team coordination is
applied when required in
completion of workload.
Resource management
is developed based on
job requirements and/or
budget allocation.

1.3

1.4

1.3 Timelines

1.2

Communication
skills

2. Maintain
quality of
performance

2.1 Personal performance is
monitored according to
performance standards.

2.2 Advice and guidance is
obtained when
necessary to achieve or
maintain agreed
standards.

ENGINEERING

2.1 Indicators of
appropriate
performance for
each area of
responsibility

2.2 Steps for improving
or maintaining

2.1

Ability to observe
and record
performance
related concerns
and information

2.3 Guidance from performance
management when
necessary is applied to
achieve or maintain
agreed standards.

3. Evaluate and |[3.1. Actual work output is ENGINEERING 3.1. Project
assess own evaluated and assessed 3.1 Financial management
work in relation to work plan. Management skills

3.2. Work expenses are 3.2 Project 3.2. Financial
assessed in relation to Management management
financial plan/budget. 3.3 Process skills

3.3. Feedback is obtained documentation 3.3. Networking and
from clients/audiences/ client relation
critics/similar persons. 3.4 Self-monitoring
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RANGE OF VARIABLES

VARIABLE

RANGE

1. Tasks

May include:

1.1. Assignment Instructions

1.2. Verbal Instructions

1.3. Policy Documents

1.4. Project brief including timelines and schedules
1.5. Stipulated budget

2. Work plans and
schedules

May include:

2.1. Gantt charts

2.2. Production schedule

2.3. Milestone and delivery dates

3. Resource management

May include:

3.1. Work and financial plan

3.2. Basic cash flow management and financial literacy
3.3. Others (time, manpower, materials/supplies, etc.)
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EVIDENCE GUIDE

1. Critical Aspects of
Competency

Assessment requires evidence that the candidate:
1.1 Planned for completion of own workload
1.2 Maintained quality of performance
1.3 Evaluated and assessed own work

2. Resource Implications

The following resources should be provided:
2.1 Access to relevant venue, equipment and materials
2.2 Assignment Instructions
2.3 Logbooks
2.4 Calendar of activities
2.5 Sample liquidation and report of expenses

3. Methods of
Assessment

Competency may be assessed through:
3.1 Portfolio with interview for assessment
3.2 Direct Observation

3.3 Written Examination

4. Context of
Assessment

4.1 Competency may be assessed in actual workplace or at
the designated TESDA Accredited Assessment Center

3D Printing Services Level llI

February 2025 62




UNIT OF COMPETENCY : MAINTAIN SAFE, CLEAN AND EFFICIENT WORK

ENVIRONMENT
UNIT CODE : CRE265206
UNIT DESCRIPTOR : This unit of competency covers the knowledge, skills and attitudes

needed to maintain clean, safe and efficient working environment.
The unit incorporates the work safety guidelines.

PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
1. Comply with 1.1 Safety and health SCIENCE 1.1. Complying with
safety and regulations are 1.1 OSHS policies health and safety
health identified and complied and standards regulations
regulations with. 1.2 Fire code 1.2 Reading and
1.2 Policies and comprehension

procedures are
adapted and applied.

2. Assess work 2.1 Work areas and SCIENCE 3.1 Complying with
area walkways are 2.1 Work Hazards health and
maintained in a safe Policies and safety
and hazard free Procedures regulations
environment. 2.2 OSHS policies and
2.2 All routines are carried procedures

out in accordance with
Occupational Safety ENVIRONMENT
and Health Standards 1.1 Waste management
(OSHS).

2.3 Waste is stored and
disposed of according
to OSHS. correctly after

use.
3. Check and 3.1 Tools, equipment and TECHNOLOGY 3.1. Checking for
maintain tools, resources are stored 1.1 Maintenance of maintenance
equipment and according to safety tools and equipment requirements
resources regulations. 1.2 Tools, equipment 3.2. Storing tools and
3.2 Tools, equipment and and resource equipment
resources are checked maintenance
for maintenance requirements

requirements.
3.3 Tools and equipment
are referred for repair
as required.
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RANGE OF VARIABLES

VARIABLE

RANGE

1. Safety and Health Regulations

May include:

1.1 Clean Air Act

1.2 National Building Code

1.3 Philippine Electrical Code

1.4 Fire Code of the Philippines

1.5 Waste management statutes and rules
1.6 Philippine Occupational Safety and Health
Standards

1.7 DOLE OSH related issuances

1.8 ECC regulations

2. Policies and procedures

May include:

2.1 Hazard Policies and Procedures

2.2 Emergency, Fire and Accident Procedures

2.3 Personal Safety Procedures

2.4 Procedures for the Use of Personal
Protective Equipment (PPE)

2.5 Hazard ldentification

2.6 Job Procedures
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EVIDENCE GUIDE

1. Critical Aspects of Assessment requires evidence that the candidate:
Competency 1.1 Complied with health and safety requirements

1.2 Assessed work area

1.3 Checked and maintained tools, equipment and resources

2. Resource Implications | The following resources should be provided:

2.1 Access to relevant venue, tools, equipment and resources
to perform the tasks

2.2 Required operating manual/s

3.1 Safety regulations

2.4 Relevant policies and procedures

3.Method of Competency may be assessed through:
Assessment 3.1 Portfolio with interview for assessment

3.2 Direct Observation

3.3 Written Examination

4. Context of 4.1 Competency may be assessed in actual workplace or at
Assessment the designated TESDA Accredited Assessment Center.
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UNIT OF COMPETENCY

UNIT CODE

UNIT DESCRIPTOR

CRE265207

PROVIDE AND MAINTAIN EFFECTIVE CLIENT RELATIONS

: This unit of competency deals with the knowledge, skills and

attitudes in providing effective client service. It includes personal
presentation, addressing client's needs and strengthening client’s

venue requirements.

1.2 Interpersonal skills are
used to ensure that
customer needs are
accurately identified.

1.3 Presentation skKills are
used to communicate
the relevant concepts,
values and processes in
the delivery of expected
outputs.

1.4 Equipment and other

1.2 Organizational policies
and procedures

1.3 Common and accepted
practices in the industry

1.4 Teamwork and
collaboration

1.5 Time management

ENVIRONMENT

1.1 Culturally sensitive
behavior

COMMUNICATION

1.1 Interactive

relations.
PERFORMANCE

CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
1. Maintain a 1.1 Personal presence is |SCIENCE 1.2 Effective

professional maintained according to| 1.1 Safe work practices communication
image employer standards or| ENGINEERING skills

1.3 Non-verbal
communication -
body language

1.4 Good time
management

1.5 Ability to work
calmly and
unobtrusively
effectively

1.6 Presentation skills

1.7 Interpersonal skills/
social graces with

to job assignments.

2.2 Changes in client’s
needs and
requirements are
monitored and
addressed
professionally.

2.3 Feedback
mechanisms are
used to address client
requirements

2.1 Organizational policy

and procedures

2.2 Common and accepted
practices in the industry

2.3 Teamwork and
collaboration

2.4 Time management

ENVIRONMENT

2.1 Culturally sensitive
behavior in the
workplace

2.2 Client requirements

resources are stored communication with sincerity
according to assignment others 1.8 Attentive, patient
requirements. and cordial
2. Identify and 2.1 Client requirements | SCIENCE 2.1 Effective
address client are identified and 2.1 Safe work practices communication
requirements addressed according ENGINEERING skills

2.2 Non-verbal
communication -
body language

2.3 Good time
management

2.4 Ability to work
calmly and
unobtrusively
effectively

2.5 Presentation skills

2.6 Interpersonal skills/
social graces with

COMMUNICATION sincerity
2.1 Interactive 2.7 Attentive, patient
communication with and cordial
others
2.2 Feedback mechanisms
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
Strengthen 3.1 Client expectations on |SCIENCE 3.1 Effective
relations with quality, efficiency, 3.1 Safe work practices communication
clients punctuality and TECHNOLOGY skills
appearance are met. (3.1 Communication devices | 3.2 Non-verbal
3.2 Possible causes of ENGINEERING communication -

client/customer
dissatisfaction are
identified, addressed
and recorded
according to employer
policy

3.3 Clients are fully
informed of any
relevant concerns in a
timely manner and

3.1 Organizational policy
and procedures

3.2 Common and accepted
practices in the industry

3.3 Teamwork and
collaboration

3.4 Time management

ENVIRONMENT

3.1 Culturally sensitive
behavior in the

body language

3.3 Good time
management

3.4 Ability to work
calmly and
unobtrusively
effectively

3.5 Presentation skills

3.6 Interpersonal skills/
social graces with

according to agreed workplace sincerity
reporting procedures  [3.2 Client requirements 3.7 Attentive, patient
3.4 Working guidelines MATHEMATICS and cordial
and procedures COMMUNICATION
between client and 3.1 Interactive
production are agreed communication with
upon and delivered others
3.2 Feedback mechanisms
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RANGE OF VARIABLES

VARIABLE

RANGE

1. Personal presence

May include:

1.1. Stance

1.2. Posture

1.3. Body Language
1.4. Demeanor

1.5. Grooming

1.6. Dress code/attire

2. Employer Standards

May include:
2.1. Organizational Policy and Procedures
2.2. Common and accepted practices in the industry

3. Interpersonal skills

May include:

3.1. Interactive communication
3.2. Public relation

3.3. Good working attitude

3.4. Sincerity

3.5. Pleasant disposition

3.6. Effective communication skills
3.7. Team player

4. Presentation skills May include:
4.1. Visible work area
4.2. Portfolio
4.3. Project proposal
5. Client requirements May include:

5.1. Client Needs Analysis

5.2. Scope to modify instructions/orders in light of changed
5.3. Situations

5.4. Project brief

5.5. Project script

5.6. Treatment and concept

5.7. Discussion with the client/customer

5.8. Timeline

6. Feedback mechanism

May include:
6.1. Communication devices
6.1.1. Telephone
6.1.2. Mobile phone
6.1.3. Fax machine
6.1.4. Online correspondence
6.2. Social media analytics
6.3. Contact reports
6.4. Focus Group Discussion
6.5. Evaluation and Critiques
6.6. Punch List

7. Working Guidelines and
Procedures

May include:

7.1 Work order/ job order

7.2 Services contract or production agreement

7.3 Work plans and contingencies

7.4 Production timetables, schedules, and/or processes
7.5 Workflows and protocols

7.6 Deliverables and outputs

7.7 Non-disclosure agreements and similar agreements
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EVIDENCE GUIDE

1. Critical Aspects of
Competency

Assessment requires evidence that the candidate:
1.1. Maintained a professional image

1.2. Identified and addressed client requirements
1.3. Strengthened relations with clients

2.Resource Implications

The following resources should be provided:

2.1. Tools materials and equipment needed to perform the
required tasks

2.2. References and manuals

2.3. Sample terms of reference

3.Methods of
Assessment

Competency may be assessed through:
3.1 Portfolio with interview for assessment
3.2 Direct Observation

3.3 Written Examination

4 Context of
Assessment

4.1. Competency may be assessed in actual workplace or at
the designated TESDA Accredited Assessment Center.
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UNIT OF COMPETENCY

UNIT CODE

UNIT DESCRIPTOR

CORE COMPETENCIES

PREPARE 3D MODEL

AB-CRE1704000732301

This unit covers the knowledge, skills and attitudes on reviewing
3D model to ensure printability, optimizing the 3D design,
determining the 3D printing materials and preparing files.

PERFORMANCE

CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
1. Review 3D 1.1 Applicable 3D SCIENCE 1.1 ldentifying 3D

model to modeling technique 1.1 Properties of modeling
ensure is determined based common 3D techniques
printability on industry standard. printing materials 1.2 Using measuring

1.2 Applicable CAD

software is
determined based on
reviewed model.

1.3 Material properties

are considered in the
modeling process
based on industry
practice.

1.4 The accuracy of

(PLA, ABS, PETG,
resin, etc.)

1.2 Material behavior
during printing
(melting point,
warping, shrinkage,
layer adhesion

1.3 Basic principles of
structural strength
and model
durability

1.4 Effects of
environmental

1.3

1.4

1.5

1.6

tools

Identifying CAD
software
Interpreting CAD
design
specifications
and client
requirements
Selecting
sustainable
materials for 3D
models
Determining the

dimensions and conditions alternative
scaling is ensured in (temperature, materials for 3D
the design using the humidity) on printing
appropriate materials 1.7 Determining
measuring tools. TECHNOLOGY applicable
1.1 CAD software intellectual
1.5 Provisions of 1.2 Modeling property rights
Intellectual Property Techniques
Rights (RA 8293) 1.3 Familiarization on
related to 3D design measuring tools
are determined used for 3D
modeling
ENGINEERING
1.1 Sustainable
materials for 3D
models
COMMUNICATIONS
1.2 Understanding
intellectual property
rights.
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
2. Optimize the |2.1 Additional features are SCIENCE 2.2 Adjusting 3D

3D design

added on the design
when needed

2.2 The 3D design is
refined based on the
printer limitations.

2.3 The 3D design is
enhanced based on the
printer limitations.

2.4 Proper use of
measuring tool is
applied based on printer
limitations.

2.5 Revision report is
prepared based on
optimization for
printability feasibility.

2.1 Physical and thermal
properties of printing
materials affecting
output quality

2.2 Characteristics of
printing material

TECHNOLOGY

2.1 Principles of additive
manufacturing
processes (e.g.,
extrusion, curing,
sintering)

2.2 Understanding
required printer
limitations

2.3 Printer specifications

2.4 Printer capability

2.5 2D layout preparation
for 3D printing

ENGINEERING

2.1 Scaling and
dimensions of models

2.2 Safe handling, storage,
and disposal of 3D
printing materials

ENVIRONMENT
2.1 Environmental

considerations in
material selection and
printer usage

MATHEMATICS
2.1 Time frame estimation

and reporting

COMMUNICATIONS
2.1 Communication report

preparation

23

24

2.5

2.6

2.7

2.8

29

model design
based on printer
limitations
Refining 3D
design
Optimizing 3D
design

Using
appropriate
measuring tools
Interpreting
accurate
measurement.
Applying 3D
technology
Selecting
appropriate
printing
materials
Preparing
revision report

2.10 Communicatio

n skills

2.11 Time

management
skills
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
3. Determine the 3.1 Suitable material is SCIENCE 3.2 Identifying
3D printing identified based on 3.1 Understanding material industry
materials 3D model and properties relevant to requirements
industry 3D printing (e.g., 3.3 Selecting
requirements. thermal behavior, the appropriate
strength, flexibility) 3D printer.
3.2 Appropriate 3D 3.2 Assessing compatibility| 3.4 Identifying the
printer is selected of materials with suitable
based on 3D model different 3D printer materials

3.3 Material compatibility
is checked based on
3D printer capabilities.

3.4 Properties of
available materials is
checked based on
project measurement.

3.5 Material estimation is
performed based on
3D model needs using
weighing tools/scale

technologies
3.3 Material analysis
TECHNOLOGY
3.1 Printer specifications
3.2 Types of materials
used in 3D printing
3.3 Types of 3D printer
technology
ENGINEERING
3.1 Industry requirements
for materials and
printers
3.2 3D model dimensions
and volume
3.3 Material checking and
estimation
ENVIRONMENT
3.1 Safe handling and
disposal of 3D printing
materials to minimize
environmental impact
3.2 Reducing waste and
promoting sustainable
use of materials
3.3 Sorting, storing, and
segregating 3D printing
materials
MATHEMATICS
3.1 Proper utilization of
weighing tools/scale
COMMUNICATIONS
3.1 Documentation and
reporting

3.5 Checking and
ensuring the
printer
capabilities.

3.6 Checking
materials
properties,
availability,
types, weight
and condition.

3.7 Performing
material
estimation using
weighing
tools/scale

3.8 Applying the
proper sorting,
storing and
segregation of
3D printing
materials.
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
4. Prepare Files 4.1 3D models are converted | SCIENCE 4.2 Converting files into

into printable format
based on material type,
printer specifications,
and design
requirements.

4.2 File preparation

techniques are applied
according to printer
requirements, material
specifications, and
design guidelines.

4.3 The impact of 3D
model types on print
quality is evaluated
based on geometry,
resolution, and printer
compatibility.

4.4 Appropriate slicing

software is used

based on 3D model
and material.

4.5 Critical thinking is

applied in adjusting

print settings for
quality.

4.6 Print settings and

scaling adjustments

are configured based
on material, printer
capabilities, design
requirements, and
environmental factors
to ensure optimal
printability.

4.7 File preparation steps

and settings are

discussed with the
team based on
enterprise policies
and procedures

4.8 Energy consumption

4.1 Laws and standards in
file distribution and
sharing

TECHNOLOGY

4.1 1ISO/ASTM 52900:2015
— Additive
manufacturing:
General principles —
Terminology

4.2 ISO/ASTM 52901:2007
— Additive
manufacturing:
General principles —
Requirements for
Additive Manufacturing
File Format (AMF)

4.3 Types of 3D printer
technology

4.4 3D printer type and
readable format

4.5 Slicing software

4.6 Slicing and file
conversion for 3D
printing readiness

4.7 File preparation
techniques

4.8 File preparation steps
and settings

4.9 Orientation, position,
and print quality

4.10 Scale model and
setting adjustment

ENGINEERING

4.1 Print time and material

consumption
ENVIRONMENT

4.1 Reducing energy
consumption and
waste in file
preparation

MATHEMATICS
4.1 Print time
COMMUNICATIONS

4.1 Documentation and
proper file naming,
labeling, and sharing
protocols for 3D

printing files

printable format
based on material
type, printer
specifications, and
design
requirements.

4.3 Applying file
preparation
techniques
according to printer
requirements,
material
specifications, and
design guidelines.

4.4 Evaluating the
impact of 3D model
types on print
quality based on
geometry,
resolution, and
printer compatibility.

4.5 Using appropriate
slicing software
based on 3D model
and material.

4.6 Applying critical
thinking in adjusting
print settings for
quality.

4.7 Configuring print
settings and scaling
adjustments based
on material, printer
capabilities, design
requirements, and
environmental
factors to ensure
optimal printability.

4.8 Discussing file
preparation steps
and settings with
the team based on
Enterprise Policies
and Procedures.

4.9 Minimizing energy
consumption and
material waste in
the preparation
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ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

and material waste are
minimized in the
preparation process
based on Enterprise
Policies and
Procedures

4.9 GCODE is generated

based on slicing

process based on
Enterprise Policies
and Procedures.

4,10 Generating
GCODE based on
slicing software.

4.11 Observing and
complying with laws
and standards

software. regarding file
distribution.
4.10 Laws and
standards regarding
file distribution is
observed and
complied.
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RANGE OF VARIABLES

VARIABLE

RANGE

1.

Modelling Techniques

May include:

1.1 Polygonal Modeling

1.2 NURBS Modeling (Non-Uniform Rational B
Splines)

Subdivision Modeling

Sculpting

Procedural Modeling

Boolean Modeling

3D Scanning and Photogrammetry

Voxel Modeling

1.9 Parametric Modeling

_ A A A A
o~NoO U~ W

CAD Software

May include:

2.1 Space claim
2.2 Fusion 360
2.3 Solid works
2.4 Auto-CAD
2.5 Sketch up

Material Properties

May include:

3.1 Flexibility

3.2 Durability

3.3 Thermal Stability
3.4 Rigidity

Dimensions

May include:

4.1 Width
4.2 Thickness
4.3 Length
4.4 Height
4.5 Depth

Measuring Tools

May include:

5.1 Protractor
5.2 Tape measure

5.3 Thickness gauge
5.4 Micrometer

5.5 Caliper

5.6 Feeler gauge

Refined

May include:

6.1 Angle
6.2 Shape

Enhanced

May include:

7.1 Dimensional Adjustments
7.2 Printing Area Considerations

Revision Report

May include:

8.1 Design Modifications

8.2 Printing Parameter Adjustments

8.3 Material Changes

8.4 Support and Post-Processing Updates
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VARIABLE

RANGE

9. Material/s

May include:
9.1 Fuse deposition modeling (FDM)
9.2 Polylactic Acid (PLA)
9.3 Acrylonitrile Butadiene Styrene (ABS)
9.4 Poly-ethylene terephthalate glycol (PETG)
9.5 Poly Carbonate (PC)
9.6 Flexible Thermoplastic Polyurethane (TPU)

10. 3D Printer

May include but not limited to:
10.1 Directed Energy Deposition (DED)

10.2 Atomic Diffusion Additive Manufacturing
(ADAM)
10.3 Compatible Materials (May include but not
limited to):
e Stainless Steel: 17-4 Stainless Steel
e Tool Steels: H12, D2, A2
e Titanium: Ti-6Al-4V
e Aluminum Alloys: Al Mg1SiCU, AlZ
5.5MgCU
¢ Nickel-Based Alloys: Inconel (IN Alloy
2.4856, Inconel 625)

11. Properties of available materials

May include:

11.1 Types (Plastic, resin, metal, etc.)

11.2 Weight (Ounces, grams, or other
applicable units)

11.3 Condition (Physical state, usability, or
degradation status)

11.4 Expiration (Shelf life and storage limits, if
applicable

11.5 Humidity Sensitivity (Impact of moisture on
material quality, e.g., hygroscopicity in
filaments)

11.6 Integrity (Structural stability and
consistency before use)

12. Printable Format

May include:
12.1 STL

12.2 OBJ
12.3 MF

12.4 STP
12.5 SDG
12.6 STEP
12.7 STT

13. File Preparation

May include:
13.1 Mesh Type

13.2 Mesh Density, Curves, and Angles
13.3 Hole Detection and Repair

13.4 Intersection Issues

13.5 Sharp Edges and Artifacts

13.6 Over connected Geometry
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VARIABLE

RANGE

14. Slicing Software

May include:
14.1 Ultimaker Cura
14.2 PrusaSlicer
14.3 Simplify3D

15. Print Setting

May include:
15.1In fill

15.2 Support

15.3 Shell

15.4 Speed
15.5Layer Height
15.6 Temperature

16. Enterprise Policies and
Procedures

May include:
16.1 Machine Calibration and Maintenance
16.2 Material Handling and Storage
16.3 Print Parameter Settings, Adjustments,
Refining and Slicing
16.4 Post-Processing and Inspection
16.5 Quality Control and Assurance
16.6 Documentation Protocol

17. G Code Forms

May include:
17.1 Standard G-Code (File extension: .nc, .tap,

.cnc, .gcode)

17.2 Heidenhain G-Code (File extension: .h, .txt,
.hnc)

17.3 Fanuc G-Code (File extension: .nc, tap,
.gcode)

17.4 Mazak G-Code (File extension: Typically
proprietary extensions depending on the
Mazak machine, like .eia)

17.5 Siemens G-Code (Sinumerik) (File
extension: .mpf, .sp, .arc)

17.6 Custom G-Code (File extension: Depends
on the manufacturer—some use extensions
like .xyz or other custom naming.)

18. Laws and Standard

May include:

18.1 Intellectual Property Code of the Philippines
(Republic Act No. 8293)

18.2 Data Privacy Act of 2012 (Republic Act No.
10173)

18.3 Cybercrime Prevention Act of 2012
(Republic Act No. 10175)

18.4 E-Commerce Act (Republic Act No. 8792)
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EVIDENCE GUIDE

1. Critical Aspects of
Competency

Assessment requires evidence that the candidate:
1. Reviewed 3D Model to ensure printability

1.1 Determined 3D Modelling Techniques

1.2 Determined CAD software

1.3 Determined accuracy and dimension in the design

1.4 Determined applicable provisions in the Intellectual

Property Rights (RA 8293)

2. Optimized the 3D design

2.1 Refined the 3D design

2.2 Enhanced 3D design

2.3 Prepared revision report based on enhanced 3D design
3. Determined 3D printing materials

3.1 Selected appropriate 3D printer based on 3D design

3.2 Checked compatibility of materials with 3D printer

capabilities
3.3 Checked properties of available materials
3.4 Estimated needed materials by using weighing scale

4. Prepared files

4.1 Converted 3D model into printable format
4.2 Applied file preparation techniques
4.3 Analyzed effects of 3D model types on print quality

2 Resource Implications

The following resources should be provided:
Tools, materials, hardware and software needed to perform the
required tasks:

2.1 Tools
2.1.1 3D Printers (e.g., FDM, SLA, SLS, DLP printers)
2.1.2 Extruder and Hot End Tools (for FDM/FFF printing)
2.1.3 Resin Handling Tools (for SLA/DLP printing)
2.1.4 Calipers and Measurement Tools (for accuracy
checks)
2.1.5 Post-Processing Equipment (e.g., curing stations for
resin prints, sanders, paint)
2.1.6 Slicing Software (e.g., Cura, PrusaSlicer, Simplify3D)
2.1.7 Computer/Workstation for design and slicing tasks
2.1.8 Safety Equipment (gloves, safety glasses, ventilation,
dust masks)

2.2 Materials
2.2.1 Filaments (e.g., PLA, ABS, PETG, Nylon)
2.2.2 Resins (e.g., standard, flexible, castable)
2.2.3 Powders (e.g., for SLS or DMLS)
2.2.4 Support Materials (e.g., PVA, HIPS for dissolvable
supports)
2.2.5 Lubricants (for machine maintenance)
2.2.6 Cleaners and Solvents (e.g., isopropyl alcohol for
resin prints)
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2.3 Software
2.3.1 CAD Software (e.g., AutoCAD, SolidWorks, Fusion
360)
2.3.2 Slicing Software (e.g., Cura, PrusaSilicer,
MatterControl)
2.3.3 3D Simulation Software (e.g., Netfabb, Meshmixer)
2.3.4 Firmware and Printer Control Software (e.g.,
OctoPrint, Repetier-Host)

2.4 References and Manufacturer’s Maintenance Manual
2.4.1 Technical Articles/Whitepapers on 3D printing
technologies (e.g., research papers from Google Scholar,
IEEE Xplore)
2.4.2 Books on 3D Printing
2.4.3 Product Manuals for specific 3D printers
(manufacturer websites or included in packaging)
2.4.4 Manufacturer’s Maintenance Manual
2.4.5 Sample 3D designs and 3D models

3 Methods of Assessment

Competency in this unit may be assessed through:
3.1. Demonstration/with oral questioning
3.2. Observation with questioning
3.3 Written Test
3.3. Interview

4 Context of Assessment

Competency may be assessed in actual workplace or at the
designated TESDA Accredited Assessment Center.
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UNIT OF COMPETENCY OPERATE 3D PRINTER

UNIT CODE AB-CRE1704000732302

UNIT DESCRIPTOR This unit covers the knowledge, skills and attitudes on setting-
up, calibrating and optimizing the 3D printer to successfully start

the printing. It also includes monitoring and quality checking of

3D printed output.

PERFORMANCE

CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
1. Set-up and 1.1 Printer safety and SCIENCE 1.1 Practicing

calibrate the operation standard is |1.1 Types of material printer safety
printer practiced properties (e.g., and operation

1

up of printer based on

communicated with
team members based
on Enterprise Policies

recommended
factors

.5 The print job is

1.2 Effects of material

settings (e.g., layer
height, print speed,
temperature, infill

1.4 File transfer
methods (e.g., USB,
SD card, network
transfer)

1.6

1.8

thermal, standard
1.2 The materials mechanical, 1.2 ldentifying parts
properties are chemical, flexibility, of 3D printer
determined in setting hardness 1.3 Setting-up of

printer

product proper[ies an print 1.4 Calibrating the
requirements settings on final printer
print quality 1.5 Determining
1.3 The print set-up and TECHNOLOGY materials
expectations are 1.1 Different print properties in

setting-up the
printer
Loading and un-

and Procedures density) loading materials
1.2 Parts of the 3D properly
1.4 The print settings and printer 1.7 Applying
slicing options are 1.3 3D printer bed recommended
applied based on calibration factors in print

settings and
slicing options
Executing file
transferring

successfully initiated 1.5 Materials loading method
using appropriate file and unloading 1.1 Communicating
transferring method. procedures with team
1.6 Printer safety and members
operation standards | 1.2 Successfully

ENGINEERING

1.1 Minimizing energy
consumption during
printing

1.2 Measurement and
calibration for
accuracy (e.g., bed
leveling, nozzle
distance)

initiating the print
job using the
appropriate file
transferring
method.
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ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

ENVIRONMENT
1.1 Safe handling and
storage of printing
materials
1.2 Waste management
and recycling of
failed prints or
support materials
MATHEMATICS
1.1 Calculation of print
time, material usage,
and scaling of
models
1.2 Estimation of
consumables
required per project
COMMUNICATIONS
1.1 Interpersonal
communication for
team coordination
during printing
operations
1.2 Reporting issues,
maintenance needs,
or print progress to
supervisors or
stakeholders

2 Monitor 3D
output

2.1 Appropriate Personal
Protective Equipment
is donned based on
Occupational-Safety and
Health Standard

2.2 3D printed output is
compared with 3D
Print Quality
Attributes

2.3 3D printed output is
inspected for defects
based on 3D
Model/Design
specifications

SCIENCE

2.1 Material behavior
during printing (e.g.,
shrinkage, warping,
curing)

2.2 Causes of common
print defects based
on material and
process

2.3 3D print quality
attributes (e.g.,
dimensional
accuracy, surface
finish, structural
integrity)

TECHNOLOGY

2.1 Principles of 3D

printing processes

(e.g., FDM, SLA,

SLS)

2.2

2.3

24

2.5

Wearing of
appropriate PPES
Checking visual
defects
Monitoring 3D
print quality
attributes
Identifying post
printing and
printing process
defects
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ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

2.2 Description of 3D
model (e.g.,
components,
features, intended
use)

2.3 Specifications of

design (e.g.,

dimensions,

tolerances, material
selection)

2.4 Visual inspection of

prints and equipment

ENGINEERING

2.1 Measurement of

printed parts for

dimensional
accuracy

2.2 Calculation of

deviations from

design specifications

2.3 Post-printing and

printing process
defects identification

ENVIRONMENT

2.1 Safe disposal of

waste materials and

supports

2.2 Minimizing

environmental

impact of post-

processing (e.g.,

solvents, resin

cleanup)

2.3 Personal Protective
Equipment (PPE) for
3D printing
operations

MATHEMATICS

2.1 Estimation of
material usage and
print time based on
model dimensions

COMMUNICATIONS
2.1 Report
preparation
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
3. Optimize 3D 3-4 3D printer setting is SCIENCE 3.1 Adjusting print
printer adjusted based on 3.1 Behavior of settings like
monitored defects materials during temperature and
according to Enterprise printing (e.g., speed
Policies and shrinkage, warping, | 3.2 Detecting defects
Procedures curing) 3.3 Observing printer
3.2 Effects of printer behavior
3.2 Appropriate remedy is settings on print 3.4 Applying
applied using printer quality and accuracy appropriate
tools based on 3.3 Causes of common remedy using
enterprise policies and printing defects printer tool
procedures 3.4 Types of defects 3.5 Applying safety
observed in 3D precautions
3.3 Safety precaution is printing (e.g., 3.6 Removing failed

observed in removing
failed printed output
based on enterprise
policies and procedures

34 Proper disposal of failed
print is applied based on
Occupational Safety
and Health Standard

stringing, warping,
layer misalignment)
3.5 Printing behavior
under different
conditions and
materials
TECHNOLOGY

3.1 Printer settings (e.qg.,
temperature, layer
height, print speed)

3.2 Printer tools and
accessories (e.g.,
extruder tools, bed
leveling tools)

ENGINEERING

3.1 Measuring
deviations and
dimensional
accuracy of prints

3.2 Estimating material
consumption based
on print settings and
model volume

3.3 Enterprise policies
and procedures
related to printer
operation and
maintenance

3.4 Safety precautions
during 3D printing
operations

3.5 Occupational Safety

and Health

3.7

3.8

print using printer
tools.

Applying
Occupational
Safety and Health
Practices
Disposing failed
prints based on
Occupational
Safety and Health
Standard
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ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

standards
compliance
ENVIRONMENT
3.1 Disposal of failed
prints and waste
materials
MATHEMATICS
3.1 Volume and
dimensions of 3D
printed object
COMMUNICATIONS
3.1 Reporting defects,
printer issues, and
safety incidents to
supervisors or team
members
3.2 Documenting printer
settings,
maintenance
actions, and print
outcomes

4 Perform safe
removal of 3D
printed output

4.1 The build plate is cooled
before removal based
on the required safety
precautions

4.2 Appropriate printer
tools are used to detach
the object safely based
on enterprise policies
and procedures

4.3 Printed output is
extracted without
damage based on
Enterprise Policies and
Procedures

4.4 Support structures are
checked and removed
based on Enterprise
Policies and Procedures

4.5 3D printed output is
handled and stored
based on Enterprise
Policies and
Procedures.

SCIENCE

4.1 Material properties
(e.g., thermal,
mechanical,
chemical, flexibility,
hardness)

4.2 Effects of material
properties on print
quality and post-
processing

TECHNOLOGY

4.1 Printer tools and
accessories (e.g.,
extruder tools,
calibration tools, bed
leveling tools)

ENGINEERING

4.1 Proper extraction of
printed outputs from
the printer

4.2 Proper removal of
support structures

4.3 Procedures for post-
print inspection and
quality verification

4.4 Measurement and
dimensional

41

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Observing
material properties
in detaching the
object safely
Using appropriate
printer tools to
detach the object
Removing build
plate following
safety precautions
Applying proper
handling during
extraction of the
printed parts
Observing Safety
Precautions
Performing proper
waste disposal
Checking and
removing support
structures

Proper handling
and storing of
printed output
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ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

checking of printed
outputs
ENVIRONMENT
4.1 Proper handling of
materials and
storage of printed
outputs
4.2 Safety precautions
during printing and
post-processing
operations
4.3 Disposal of waste
materials (e.qg., failed
prints, supports,
used resins)
MATHEMATICS
4.1 Compliance with
enterprise policies
and procedures
regarding materials,
safety, and
operations
4.2 Estimation of
material usage for
post-processing and
support structures
COMMUNICATIONS
4.1 Reporting safety
incidents, material
usage, and post-
processing
outcomes to
supervisors or team
members
4.2 Documenting
procedures for
handling, storage,
and disposal of
materials
4.3 Compliance with
enterprise policies
and procedures
regarding materials,
safety, and
operations
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
Perform quality | 5.1Quality check is SCIENCE 5.5 Applying quality

check for 3D
printed output

applied to verify defects
or inconsistencies based
on 3D model.

5.2Dimensions and
tolerance/s are verified
based on 3D
Model/design
specifications

5.3Strength tests are
conducted based on
product requirements.

5.4 The printing process is
documented with
observations based on
the enterprise policies
and procedures.

5.1 Material behavior
under stress (e.g.,
tensile, compressive,
and flexural
properties)

5.2 Causes and effects
of printing defects on
structural integrity

5.3 Principles of strength
testing and quality
control

TECHNOLOGY

5.1 Quality control
methods for 3D
printed parts (e.g.,
visual inspection,
measurement, non-
destructive testing)

5.2 Defects analysis
(identifying,
categorizing, and
troubleshooting
printing defects)

ENGINEERING

5.1 Procedures in
strength tests (e.g.,
load application,
stress testing,
evaluation)

5.2 Measuring
dimensions and
tolerances of printed
parts

ENVIRONMENT

5.1 Safety precautions
during quality and
strength testing

5.2 Proper handling and
disposal of failed or
defective prints

MATHEMATICS

5.1 Calculation of
material stress,
strain, and other
relevant mechanical
properties

control methods

5.6 Checking 3D printed
output for defects

5.7 Analyzing defects

5.8 Reducing material
waste via inspection

5.9 Measuring final 3D
printed output using
proper measuring
tools

5.10 Verifying exact
dimensions and
tolerance/s

5.11  Performing
strength test

5.12  Preparing
progress report

5.13 Documenting the
printing process with
observations based
on enterprise policies
and procedures.
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PERFORMANCE

CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables

COMMUNICATION

5.1 Reporting removal
process of supports
or post-processed
parts

5.2 Preparation of
progress and quality
inspection reports

5.3 Communication of
enterprise policies
and procedures to
team members

5.4 Compliance with
enterprise policies
and procedures for
lab or testing
environments
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RANGE OF VARIABLES

VARIABLE

RANGE

1. Safety and Operation Standard

May include:
1.1 Pre-heating procedures

1.2 Electrical requirements
1.3  Humidity

1.4 Room temperature

1.5 Space Requirement

N

Material Properties

May include:
2.1 Fuse Deposition Modeling (FMD)]

2.2 Polylactic Acid
2.3 Acrylonitrile Butadiene Styrene (ABS)

2.4 Polyethylene Terephthalate Glycol (PETG)

2.5 Polycarbonate (PC)
2.6 Flexible Thermoplastic Polyuthane

w

. Setting-Up

May include:
3.1 Loading material
3.2 Unloading material calibration
3.3 Flexibility
3.4 Durability
3.5 Heat Resistance
3.6 Rigidness, etc.

4. Product Requirements

May include:
4.1 Product description or features
4.2 Design specifications
4.3 Technical requirements
4.4 Functionality/performance
4.5 Usability

5. Recommended Factors

May include:
5.1 3D Model Characteristics
5.2 3D Printing Technology
5.3 Material properties
5.4 Print Quality and Resolution
5.5 Printer Specifications and Limitations

0]

. Transferring Methods

May include:
6.1 Stereolithography(SLA)
6.2 Regular Resin
6.3 Flexible Resin
6.4 Wax Resin
6.5 ABS Resin
6.6 WIFI
6.7 USB Cable
6.9 Flash Drive

6.9 LAN
6.10 D Card
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VARIABLE

RANGE

7.Personal Protective Equipment

May include:
7.1 Gloves
7.2 Goggles
7.3 Face mask

8 3D Print Quality Attributes

May include:
8.1 Dimensional accuracy
8.2 Geometric accuracy
8.3 Surface finish and texture
8.4 Material properties, density, strength and
durability
8.5 Functional accuracy
8.5 Color accuracy

9. Defects

Post printing defects may include:
9.1 Detaching
9.2 Stringing
9.3 Gaps
9.4 Excess materials
9.5 Printing process defects
9.6 Clogged
9.7 Warping
9.8 Material Jamming

10. Enterprise Policies and Procedures

May include:
10.1 Machine calibration and maintenance
10.2 Material handling and storage
10.3 Print parameters settings/ adjusting/

refining/slicing

10.4 Post processing/activities and inspection
10.5 Quality control and assurance
10.6 Documentation protocol

11. Printer Tools

May include:
11.1 Tweezers
11.2 Scraper
11.3 Paper Cutter
11.4 Pile
11.5 Side Cutter

13. Occupational Safety and Health
Standards

May include:

13.1 Compliance with local OSH regulations

13.2 Use of safety signage and proper
labeling of hazardous materials

13.3 Regular training on workplace safety
and hazard recognition

14. Safety Precautions

May include:
14.1 Pre-operation inspection
14.2 Avoid distractions during printing

operations
14.3 Maintain a clean and uncluttered
workspace
14.4 Handle post-processing chemicals
safely
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VARIABLE

RANGE

15. Printer Tools

May include:
15.1 Bed leveling tools
15.2 Extruder and nozzle tools
15.3 Resin handling tools
15.4 Post-processing tools
15.5 Measurement tools

16. Quality Check

May include:
16.1 Visual inspection of printed parts for
surface defects and layer adhesion
16.2 Dimensional verification against the
design model
16.3 Functional testing of printed
components if applicable
16.4 Documentation of defects and
corrective actions

17. Strength Tests

May include:
17.1 Tensile testing
17.2 Compressive testing
17.3 Flexural testing
17.4 Recording test results and comparing
them to specifications

18. Product Requirements

May include:
18.1 Adherence to design dimensions,
tolerances, and scale
18.2 Material selection according to project
requirements
18.3 Surface finish and post-processing
standards
18.4 Structural integrity and functional
performance

18.5 Documentation of compliance for review
and approval

13. Quality Check

May include:
13.1 Damage
13.2 Tolerance
13.3 Unremoved support
13.4 Strength

14. Strength Tests

May include:
14.1 Compression
14.2 Flexural
14.3 Shear
14.4 Ductility

3D Printing Services Level llI

February 2025 90




EVIDENCE GUIDE

1.Critical Aspects
of Competency

Assessment requires evidence that the candidate:
1.1Set-up and calibrated the printer

1.1.1 Determined materials in setting up the printer based on
product requirements.
1.1.2 Communicated print set-up and expectations to team
members based on enterprise policies and procedures.
1.1.3 Applied print settings and slicing options based on
recommended factors.
1.1.4 Used appropriate file transferring method in the test print.
1.1.5 Practiced printer safety and operation standard
1.3 Monitored 3D output
1.3.1 Donned appropriate Personal Protective Equipment.
1.3.2 Compared 3D printed output with 3D Print Quality Attributes
1.3.3 Inspected printed output for defects based on 3D
model/design specifications
1.4 Optimized 3D printer
1.4.1 Adjusted 3D printer settings based on defects according to
Enterprise Policies and Procedures
1.4.2 Applied appropriate remedy using printer tools based on
enterprise policies and procedures
1.4.3 Observed safety precautions in removing failed print output
based on enterprise policies and procedures
1.4.4 Disposed properly failed print materials based on
Occupational Safety and Health Standards
1.5 Performed Safe Removal of 3D Printed Output
1.5.1 Removed build plate based on required safety precautions
1.5.2 Detached the object safely using appropriate printing tools
based on enterprise policies and procedures
1.5.3 Extracted printed output without damage based on
enterprise policies and procedures
1.5.4 Checked and removed support structures based on
enterprise policies and procedures
1.5.5 Handled and stored 3D printed output based on enterprise
policies and procedures.
1.6 Performed quality check of 3D printed output
1.6.1 Applied quality check to verify defects and inconsistencies in
the printed output based on enterprise policies and
procedures
1.6.2 Verified dimensions and tolerance/s based on 3D
Model/Design Specifications
1.6.3 Conducted strength tests based on product requirements
1.6.4 Documented with (observations) the printing process based
on the enterprise policies and procedures

2. Resource
Implications

The following resources should be provided:

2.1 Tools, equipment and material needed to perform the required
tasks.
2.1.1  Functional 3D printers (FDM, SLA, or other applicable
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types)
2.1.2 Printer tools (scrapers, pliers, calibration tools, nozzles,
etc.)
Filament and resin materials (PLA, ABS, PETG, TPU, etc.)
Measuring instruments (calipers, micrometers, dial
indicators)

NN
o
AW

2.2 Workplace and Environment
2.2.1 Well-ventilated workspace for printer operation
2.2.2 Storage area for filaments, spare parts, and printed outputs
2.2.3 Disposal system for failed prints and waste materials

2.3 References and manuals

2.3.1 3D printing manuals and manufacturer guidelines

2.3.2 Quality control checklists and standard operating
procedures (SOPs)

2.3.3 Enterprise policies and procedures related to 3D printing
operations

2.4 Software and Digital Tools
241 Slicing software (e.g., Cura, PrusaSlicer, Simplify3D)
2.4.2 3D modeling software (e.g., Fusion 360, SolidWorks,
Tinkercad
2.4.3 File transfer tools (USB, SD card, wireless printing setups)

3. Methods of
Assessment

Competency in this unit may be assessed through:
3.1 Demonstration/observation with oral questioning
3.2 Written Test

4. Context of
Assessment

Competency may be assessed in actual workplace or at the designated
TESDA Accredited Assessment Center.
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UNIT OF COMPETENCY

UNIT CODE

UNIT DESCRIPTOR

OUTPUT

AB-CRE1704000732303

CONDUCT POST PROCESSING OF 3D PRINTED

This unit covers the knowledge, skills and attitudes on
inspecting, identifying and applying post processing needed,
performing quality check for 3D printed output and preparing
documentation for reference.

PERFORMANCE

CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
1 Apply post 1.1 Post-processing of SCIENCE 1.1 Checking area/

processing rough areas is 1.1 Types of materials dimensions based
procedures performed using (plastics, metals, on 3D design

appropriate tools,
equipment, and
materials based on the
required material type.

1.2 Appropriate post-

processing tools and
equipment are
selected and utilized
according to the
material type and
required finishing
procedure.

1.3 Post-processing

procedures are
conducted in
compliance with 3D
Post-Processing
Quality Standards
and Operating
Procedures, following
industry guidelines
such as: ISO 14651 —
Requirements for post-
processing of 3D-
printed parts or ASTM

resins) and their
behavior during
post-processing

1.2 Types of metal
materials and their
chemical and
mechanical
properties

1.3 Visual inspection of
printed parts for
defects and surface
quality

TECHNOLOGY

1.1 Coating procedure
principles

1.2 Coating technology

1.3 Coating materials

1.4 Post-processing
tools, equipment,
and materials

1.5 Coating technology
application and
process setup

1.6 Washing procedures

1.7 Smoothing

1.2 Selecting and using
post-processing
tools, equipment
and materials

1.3 Inspecting rough
areas requiring
post-processing

1.4 Applying coating
procedures based
on types of
materials

1.5 Applying washing
Procedure

1.6 Avoiding material
and water wastage

1.7 Determining the
type of materials for
the required
washing time and
target weight for the
sintering process.

1.8 Applying curing
procedure based on
types of materials

1.9 Using curing

F3058 — Guidelines for procedures for chamber
post-processing of printed parts 1.10 Identifying types of]
additively ENGINEERING materials
manufactured (3D- 1.1 Material and water [1.11 Applying curing
printed) parts conservation procedure based
procedures during on types of
post-processing materials
1.12 Using curing
chamber
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ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

1.2 Conservation
calculations for
water and materials

ENVIRONMENT

1.1 Proper handling of
chemicals used in
washing and coating

1.2 Personal protective
equipment (PPE)
during post-
processing
operations

1.3 Chemical hazards
awareness and
occupational safety
precautions

1.4 Disposal of waste
materials

MATHEMATICS

1.1 Measuring areas
and dimensions of
printed parts

1.2 Weighing procedure
for coating and
washing materials

COMMUNICATIONS

1.1 Documentation of
washing, smoothing,
and coating
procedures

1.2 Reporting defects,
process deviations,
and safety incidents

Communication of
post-processing
procedures to
team members or
supervisors

1.13 ldentifying types of]
materials
1.14 Observing
required
temperature
1.15 Determining the
heat requirement
per metal
properties
1.16 Applying heat
treatment
procedure
1.17 Applying
detaching
procedure
1.18 Practicing
occupational safety
and health
procedures

2. Perform final
quality check for
3D printed
output

2.1 A final inspection is
conducted to ensure
quality compliance
based on Post-
Processing Quality
Standard Operating
Procedures (SOPs)

2.2 The final product is
validated to meet the

customer’s aesthetic and

functional requirements,

SCIENCE

2.1 Principles of material
behavior under
stress and load

2.2 Causes of defects
and failure in printed
parts

2.3 Effects of print
quality and material
properties on

performance

2.1 Conducting final
inspection
2.2 Applying quality
control method
2.3 Ensuring the final
product meets the
aesthetic and
functionality
requirements
2.4 Applying various

types of test
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
ensuring compliance TECHNOLOGY Practicing OHS
with design 2.1 Inspection
specifications. procedures for

2.3 The structural integrity
of the final assembly is
tested and verified
using applicable
testing methods

2.4 Finishing activities are
performed in compliance
with Health and Safety
Guidelines

printed parts (visual,
dimensional, and
functional checks)

2.2 Quality control
methods (e.g.,
measurement,
testing, non-
destructive
evaluation)

2.3 Functionality testing
of printed
components (e.g., fit,
mechanical
operation)

ENGINEERING

2.1 Stress tests (tensile,
compressive, and
shear testing)

2.2 Flexural tests for
evaluating bending
resistance and
structural integrity

2.3 Measurement of
dimensions,
tolerances, and
deviations

ENVIRONMENT

2.1 Occupational Health
and Safety (OSH)
compliance during
testing procedures

2.2 Safe handling and
disposal of materials
used during testing

2.3 Use of Personal
Protective
Equipment (PPE)
during inspections
and stress testing

MATHEMATICS

2.1 Calculations of
material strength,
load capacity, and
flexural resistance

COMMUNICATION
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ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

2.1 Reporting inspection

results and quality

findings to supervisors

or team members

2.2 Documentation of
stress test and
flexural test
outcomes

2.3 Communicating
compliance with
OSH standards
during testing

3 Prepare
documentation
for reference

3.1 Process is documented
based on Enterprise
Policies and Procedures

3.2 Defects are recorded
based on Enterprise
Policies and
Procedures

3.3 Reports are submitted
to immediate
supervisory

COMMUNICATION

3.1 Documenting
processes based on
enterprise policies
and procedures

3.2 Recording defects
and discrepancies in
accordance with
enterprise policies
and procedures

3.3 Preparing and
submitting reports to
immediate
supervisors

3.4 Logs of inspection
and post-processing
activities

3.1 Practicing recording
procedure

3.2 Documenting
operational
procedures through
photos

3.3 Utilizing inspection
checkilist
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RANGE OF VARIABLES

VARIABLE

RANGE

1. Surface Defects

May include:
1.1 Geometric Accuracy Defects
1.2 Scaling errors
1.3 Distortion
1.4 Shift or offset
1.5 Material related
1.5.1 Material contamination
1.5.2 Material degradation
1.5.3 Inconsistent material properties
1.6 Layer adhesion issues
1.6.1 Warpage
1.6.2 Delamination
1.7 Surface finish defects
1.7.1 Layer lines
1.7.2 Pits or voids
1.7.3 Blobs or zits
1.8 Support materials
1.8.1 Support material residence
1.8.2 Support material damage
1.9 Post-processing defects
1.9.1 Sanding or machining errors
1.9.2 Painting and coating

2. Post-Processing
Materials

May include:

2.1 FDM Fused Deposition Modeling
2.1.1 Paint

2 Sandpaper

.3 Primer

4 Microfiber cloth

.5 Conductive paint
2.1.6 Filler

2.2. SLA Stereolithography
2.2.1  Alcohol
2.2.2 Sand paper
2.2.3 UV light
224 Metal
2.25 SF-79

3. Post-Processing Tools
and Equipment

May include:
3.1 Fused Deposition Modeling (FDM)
3.1.1 Pile set
3.1.2 Side cutter
3.1.3 Tweezer
3.1.4 Brush
3.1.5 Scraper
3.2 Stereolithography (SLA)
3.2.1 Side cutter
3.2.2 Pliers

3D Printing Services Level llI

February 2025 97




VARIABLE

RANGE

3.2.3 Gloves
3.2.4 Pile set
3.2.5 Metal
3.3 Atomic Diffusion Additive Manufacturing (ADAM)
3.3.1 Hammer
3.3.2 Pliers
3.3.3 Pile set
3.3.4 Brush
3.4 Directed Energy Deposition (DED)
3.4.1 Pliers
3.4.2 Pile set
3.5 Common Post-Processing Equipment
3.5.1 Sander/Grinder
3.5.2 Rimmer
3.5.3 Band saw/wire cut
3.5.4 Drill
3.5.5 Milling
3.6 SLA Equipment
3.6.1 Wash chamber
3.6.2 Curing chamber
3.7 ADAM Equipment
3.7.1 Wash 1
3.7.2 Sinter 1

4. Post-Processing
Procedures

May include:
Detailed step-by-step of the following:
4.1 Smoothing procedure- Fused Deposition Modeling,
Stereolithography (SLA)
4.2 Coating procedure — 2D print
4.3 Washing using alcohol procedure — Resin-based 3D
prints (e.g.) SLA or DLP
4.4 Washing SF-79 procedure
4.5 Curing procedure- Resin-based 3D prints
4.6 Sintering procedure- Preparation, Ceramic Setter
Placement, Arrangement for batch sintering, Heating
Phase, sintering temperature by material

5.Post-Processing Quality | May include:
Standard Operating 5.1 Dimensional Inspection
Procedure 5.2 Surface
5.3 Coating or Plating
5.4 Functional Inspection
5.5 Visual Inspection - To meet specifications
6. Reports May include:

6.1 Documentation Report
6.2 Inspection Report
6.3 Progress Report

3D Printing Services Level llI

February 2025 98




EVIDENCE GUIDE

1. Critical Aspects of
Competency

Assessment requires evidence that the candidate:
1.1Determined the type of post processing technique

needed
1.11

1.1.5

Checked surface defects are based on product
requirement/customers specifications
Determined availability of post-processing
materials based on types of materials.
Selected appropriate post-processing tools and
equipment based on materials types.
Measured and accessed surface quality for
consistency based on needed post process
activities

Determined finishing activities based on design

1.2 Applied post-processing procedures

1.2.1

1.2.2

Performed post-processing activities on rough
area using appropriate tools, equipment and
materials based on types of materials required
Performed post-processing procedures based
on 3D Post-Processing Quality Standard
Operating Procedures

1.3 Performed final quality check for 3D printed output

1.3.1

1.3.2

1.3.3

1.3.4

Conducted final inspection of quality output
based on post-processing quality standard
operating procedures

Validated final product in accordance with the
customer’s aesthetic and functional
requirements

Tested structural integrity of the final assembly
based on applicable testing methods
Performed finishing activities in compliance with
health and safety guidelines

1.4 Prepared documentation for reference.

1.4.1

1.4.2

Documented process based on enterprise
policies and procedures.
Submitted reports to immediate supervisor.

2. Resource Implications

The following resources should be provided:
1. General Tools & Equipment:

211
21.2
213
214
21.5
21.6
217

Spatulas/Scrapers

Side Cutters/Flush Cutters
Sandpaper or Sanding Tools
Brushes

Heat Gun or Hair Dryer

UV Curing Chamber
Soldering Iron (optional)
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2.2 Specialized Equipment:
2.21 Vapor Smoothing Station
2.2.2 Sintering Furnace
2.2.3 Ultrasonic Cleaner
2.2.4 Polishing Equipment
2.3 Materials:
2.3.1 Isopropyl Alcohol (IPA)
2.3.2 Adhesive Removers
2.3.3 Polishing Compounds\
2.3.4 Curing Resins/UV Gel
2.3.5 Support Removal Solutions
2.4 Safety Materials:
2.4.1 Protective Gloves (Nitrile)
2.4.2 Eye Protection
2.4.3 Ventilation System/Fume Hood
244 Manufacturer’s Guidelines:
2.4.5 Material-Specific Guides
24.6 3D Printer Model Manuals
2.5Post-Processing Procedure Manuals:
2.5.1 Industry-Specific Post-Processing Handbooks
2.5.2 Safety Protocols

3.Methods of Assessment

Competency in this unit may be assessed through:
3.1 Demonstration/observation with oral questioning
3.2 Written Test
3.3 Practical Test

4 .Context of Assessment

Competency may be assessed in actual workplace or at the
designated TESDA Accredited Assessment Center.
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UNIT OF COMPETENCY

UNIT CODE

UNIT DESCRIPTOR

MAINTAIN 3D PRINTER

AB-CRE1704000732304

maintaining

This unit covers the knowledge,

the 3D printer

skills and attitudes
through

in

inspecting, and

troubleshooting, and performing housekeeping.

PERFORMANCE
CRITERIA
ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
1. Inspect 1.1 Printer components are SCIENCE 1.1 Interpreting
components inspected according to 1.1 Principles of electrical diagrams
of the 3D the Manufacturer’s electrical circuits in and wiring
printer Maintenance Manual and 3D printers 1.2 Determining printer
scheduled maintenance | 1.2 Mechanical components
guidelines. principles of printer |1.3 Interpreting
components (motors, manufacturer’s
1.2 Electrical connections, belts, pulleys) manual
mechanical parts and 1.3 Material properties |1.4 Understanding
structural components affecting structural electrical

1.3

are inspected for wear
and tear based on
Manufacturer’s
Maintenance Manual

Personal Protective
Equipment are used
while inspecting the 3D
printer components based
on Occupational Safety
and Health Standards

components and
mechanical
performance

TECHNOLOGY

1.1 Electrical diagrams
and wiring
interpretation

1.2 Printer components
identification and
function

1.3 Printer specifications
and operational
capabilities

1.4 Manufacturer’s
manual usage for
setup and
troubleshooting

1.5 Electrical
connections and safe
handling of power
systems

1.6 Mechanical parts
and assembly
procedures

1.7 Structural
components and
load-bearing

evaluation

1.7

connection and
mechanical parts to
identify the 3D
printer problem
Observing safety
precaution and
practices
Analyzing material
fatigue and stress
on printer
component.
Wearing PPEs
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ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

ENGINEERING

1.1 Signs of wear and
tear and preventive
maintenance

1.2 Measuring
dimensions and
tolerances of
mechanical and
structural
components

ENVIRONMENT

1.1 Safety precautions
during operation and
maintenance

1.2 Use of Personal
Protective Equipment
(PPEs)

1.3 Awareness of
workplace hazards
and accident
prevention

1.4 Compliance with
occupational safety
and health standards

MATHEMATICS

1.1 Calculation of
electrical loads and
power requirements

COMMUNICATION

1.2 Reporting faults,
maintenance needs,
and operational
issues

1.3 Documentation of
inspection, repairs,
and preventive
maintenance activities

1.4 Compliance with
Occupational Safety
and Health Standards
(e.g., DOLE, OSHA)

1.5 Adherence to
manufacturer’s
guidelines for safety
and operation
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PERFORMANCE
CRITERIA

ELEMENTS Italicized terms are REQUIRED REQUIRED
elaborated in the Range KNOWLEDGE SKILLS
of Variables
2 Troubleshoot |2.1 Problems/issues are SCIENCE 1.1 Diagnosing

and maintain
3D Printer

diagnosed based on the
inspection conducted

2.2 Appropriate repair tools
are prepared based on
identified 3D printer
problems/issues

2.3 Appropriate repair is
performed based on
Manufacturer’s
Maintenance Manual

2.4 Safe handling of printer
components during
maintenance is practiced
based on Manufacturer’s
Maintenance Manual

2.5 Damaged, worn-out, and
defective components are
replaced based on the
inspection findings,
following the
Manufacturer’s
Maintenance Manual

2.6 Preventive Maintenance
Schedules are followed
and updated based on
Manufacturer’s
Maintenance Manual

2.7 Component replacements
are documented based
on enterprise policies
and procedures.

2.8 Wastes from
maintenance activities
are properly disposed
based on Occupational
Safety and Health
Standards

2.9 Maintenance activities
are documented in
accordance with the

1.1 Understanding printer
problems/issues and
their causes

1.2 Risk identification and
hazard analysis
during maintenance

1.3 Principles behind
preventive
maintenance and
component longevity

TECHNOLOGY

1.1 Repair tools
identification and
usage

1.2 Repair kit
components and
proper application

1.3 Printer components
knowledge for repair
and maintenance

1.4 Procedures manual
usage for
troubleshooting and
repair

1.5 Types of maintenance
(corrective,
preventive, predictive)

1.6 Basic concept and
implementation of
preventive
maintenance

1.7 Replacement
procedures for faulty
or worn-out
components

1.8 Manufacturer’s
guidelines for
maintenance and
repair

ENGINEERING

1.1 Measuring parts and
dimensions during
replacement

1.2 Time management
during maintenance
tasks

ENVIRONMENT

1.1 Types of waste

problems/issues
encountered

1.2 Identifying
appropriate or
proper tools to repair
the printer

1.3 Selecting
appropriate repair
tools

1.4 Determining
damaged, worn-out
and defective
components

1.5 Identifying and
applying the types of|
preventive needed
scheduling the
preventive
maintenance.

1.6 Applying basic
concepts of
preventive
maintenance.

1.7 Installing
replacement
parts/components

1.8 Applying safe
handling of printer
components

1.9 Adhering RA 9003

1.10 Accomplishing and
submitting updated
maintenance report
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ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

Enterprise Policies and
Procedures

generated during
maintenance (e.qg.,
lubricants, used parts,
packaging)

1.2 RA 9003 — Ecological
Solid Waste
Management Act of
2000 compliance

1.3 Waste segregation
procedures

1.4 Safety precautions
during maintenance
and waste handling

1.5 Compliance with
occupational safety
and health standards
(e.g., DOLE, OSHA)

MATHEMATICS

1.1 Calculating time and
material usage for

COMMUNICATION

1.1 Preparation of
maintenance reports
and documentation

1.2 Reporting
maintenance issues,
repairs, and
preventive measures
to supervisors

1.3 Documentation of
procedures,
observations, and
maintenance
outcomes

1.4 Communication of

guidelines to team
members

maintenance activities

safety and operational

3 Perform
Housekeepin

g

3.1 Used and unused
paraphernalia are
checked based on
Enterprise Policies and
Procedures

3.2 Tools and materials are
kept properly applying
appropriate storage,
methods, and

SCIENCE

TECHNOLOGY

3.1 Housekeeping tools
and materials for
maintaining a clean
and organized
workspace

ENGINEERING

3.1 Storage requirements
and procedures for

3.1 Performing 5S

3.2 |ldentifying
housekeeping tools
and materials

3.3 Storing tools and
materials with
proper labels

3.4 Recording and
updating of inventory|

journal
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ELEMENTS

PERFORMANCE
CRITERIA
Italicized terms are
elaborated in the Range
of Variables

REQUIRED
KNOWLEDGE

REQUIRED
SKILLS

requirements.

3.3 Supplies are recorded in
inventory journal/stock
ledger based on
Enterprise Policies and
Procedures

tools, materials, and
printed outputs

3.2 Maintaining an
inventory journal for
tools, materials, and
consumables

ENVIRONMENT

3.1 58 principles applied
in the workplace

3.2 Waste management
and disposal practices|
aligned with safety
and environmental
standards

3.3 Occupational safety
precautions during
housekeeping and
storage activities

COMMUNICATION

3.1 Recording
housekeeping
activities and storage
audits

3.2 Reporting
discrepancies,
missing items, or
safety hazards to
supervisors

3.3 Communicating
proper housekeeping
and storage
procedures to team
members
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RANGE OF VARIABLES

VARIABLE

RANGE

1. Printer Components

May include:

1.1

1.2

Frame and structure
1.1.1 Frame

1.1.2 x-axis

1.1.3 y-axis

1.1.4 z-axis

Print head and extension
1.2.1 Print head

1.2.2 Extender

1.2.3 Hotend

1.2.4 Heat sink

2. Electrical Connection,

May include:
2.1 Power supply

2.2

2.3

2.1.1 Voltage regulator

2.1.2 Fuses
Motor Control

2.2.1 Stepper motor drives
2.2.2 Stepper motor

2.2.3 Servo motor controls
Temperature Control

2.3.1  Thermistor

2.3.2 Thermocouples
2.3.3 Heater cartridges
2.3.4 Temperature control

2.4 Control and Interface

2.5

2.6

2.4.1  Main control board
2.4.2 Micro controller
2.4.3 LCD display
2.4.4 Touchscreen

Safety
2.5.1 Emergency stop button
2.5.2 Over current protection
2.5.3 Over temperature protection
2.5.4 Connectivity

255 USB port
2.5.6 SD Card slot

Ethernet port

3. Mechanical Components

May include:

3.1 Frame

3.2 Linear Motion system
3.3 Stepper Motors

3.4 Extruder

3.5 Hot and Assembly

3.6 Print Bed (build platform)
3.7 Endstops

3.8 Cooling System
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VARIABLE

RANGE

4. Structural Components

May include:
1.1 Frame components
1.1.1 Vertical columns
1.1.2 Horizontal beams
1.1.3 Top and bottom plates

1.2 Axis components
1.2.1 x-axis gantry
1.2.2 y-axis gantry
1.2.3 z-axis gantry
1.3 Motion system
1.3.1 Linear rails
1.3.2 Linear bearings
1.3.3 Pulley and belts
1.4 Print bed and platform
1.4.1 Bed
1.4.2 Build platform
1.4.3 Adhesion sheet
1.5 Fastening
1.5.1 Screws
1.5.2 Bolts
1.5.3 Nuts
1.5.4 Washers
1.6 Structural Reinforce
1.6.1 Brackets
1.6.2 Corners
1.6.3 Gussets
1.7 Vibration
1.7.1 Dampers
1.7.2 Vibration isolators
1.8 Cable
1.8.1 Cable Ties
1.8.2 Cable Clips

5. Personal Protective Equipment May include:
5.1 Eye goggles
5.2 Mask
5.3 Gloves

6. Problems/ Issues May include:

6.1 Printing issues

6.1.1 Warped or curled prints

6.1.2 Layer shifting

6.1.3 Inconsistent extrusion
6.2 Printed object not sticking to bed
6.3 Hardware issues

6.3.1 Clogged nozzle
6.3.2 Faulty stepper motors
6.3.3 Broken belts
6.4 Software
6.4.1 Incorrect G-code
6.4.2 Firmware issues
6.5 Computer 3D printer communication issues
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VARIABLE

RANGE

Environmental Issues
6.5.1 Temperature Fluctuations
6.5.2 Humidity issues
6.5.3 Dust and debris
6.6 Maintenance Issues
6.6.1 Insufficient maintenance
6.6.2 Incorrect calibration
6.7 Outdated firmware or software
6.8 Material Dispense Problem

6.8.1 Clog

6.8.2 Material Grinding
6.8.3 Low on Material
6.8.4 Over Material

6.9 Shifting
6.9.1 Loose Belt
6.9.2 Stepper motor skipping
6.9.3 First layer issue
6.9.4 Poor adhesion
6.9.5 Bed not level
6.9.6 Print bed is dirty
6.9.7 Z-off set
6.9.8 Wrong bed temperature
6.9.9 Obstructions
6.10 Power loss and print failure

7. Repair Tools

May include:
7.1 Precision Screws

7.1.1 Scraper
7.1.2 Tweezers
7.1.3 Caliper

7.2 Extruder and Filament Tools
7.2.1 Cutter

7.2.2 Scissors
7.2.3 Lubrication and Alignment
7.2.4 Machine oil/ grease
7.2.5 Tensioner
7.3 Electrical and Firmware Tools
7.3.1  Multi-meter
7.3.2 USB cable and SD card
7.4 Cleaning and Maintenance Tools
7.4.1 Cleaning Needles
7.4.2 Brass Wires
7.4.3 Compressed Air
7.4.4 Alcohol
7.5 Mechanical and Adjustment Tools
7.5.1 Hex key
7.5.2 Soldering iron
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VARIABLE

RANGE

8.. Preventive Maintenance
Schedules

May include:
1.1 Routinary Maintenance
1.1.1  Filament Nozzle Cleaning
1.1.2 Checking the Cables
1.1.3 Safeguarding the Build-Surface Area
1.2 Monthly
1.2.1 Lubrication
1.2.2 Updating the Firmware
1.3 Weekly
1.3.1 Inspecting the V-slot Wheels
1.3.2 Cleaning the Fans
1.3.3 Ensuring the Right Level of Belt
Tension

9. Enterprise Policies and
Procedures

May include:

9.1 Machine calibration and maintenance

9.2 Material Handling and Storage

9.3 Print parameters setting,
adjusting/refining/slicing

9.4 Post processing activities and inspection

9.5 Quality control and assurance

9.6 Documentation protocol

10. Wastes

May include:
10.1 Hazardous
10.2 Residues
10.3 Non-hazardous

11. Maintenance

May include:
11.1 Software and Calibration

11.2 Run periodic calibration

11.3 Monitor flow rate
11.4 Monitor logs and error
11.5 Print bed

11.6 Clean the print bed

11.7 Re-level

11.8 Extruder and hot end

11.9 Clean the nozzle

11.10 Check the extruder gear
11.11 Inspect the tube

11.12 Motion and system

11.13 Lubricate linear rail and rods
11.14 Check belt tension

11.15 Tighten screws and frame
11.16 Electronics and cooling system

11.17 Dust off cooling fan and power supply
vent

12. Paraphernalia

May include:
12.1 Cleaning tools

12.1.1 brooms
12.1.2 rags
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VARIABLE

RANGE

12.1.3 soap
12.2 Repair tools
12.2.1 pliers
12.2.3 Albn keys (wrench)
12.2.4 wire cutters
12.3 Diagnostic tools
12.3.1 calibrator cards
12.3.2 Filament thickness gauges

13. Storage Methods and
Requirements

May include:

13.1 Storing methods for PLA

13.2 Control temperature and humidity
13.3 Storing Methods for Resins

13.4 Control temperature and environment
13.5 Filtering and reusing

13.6 Long term storage
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EVIDENCE GUIDE

1. Critical Aspects of
Competency

Assessment requires evidence that the candidate:
1.1 Inspected components of 3D printer.

1.1.1 Inspected electrical connections,
mechanical parts and structural components
from wear and tear based on Manufacturer’s
Maintenance Manual

1.1.2 Donned appropriate Personal Protective
Equipment

1.2Troubleshoot and maintained 3D printer.

1.2.1 Diagnosed problems/issues based on
conducted inspection.

1.2.2 Prepared appropriate repair tools on
identified 3D printer problems

1.2.3 Performed appropriate repair based on
Manufacturer’'s Maintenance Manual

1.2.4 Practiced safety precautions in handling 3D
printer components based on
Manufacturer’'s Maintenance Manual

1.2.5 Replaced damage, worn-out and defective
components based on Manufacturer’s
Maintenance Manual.

1.2.6 Followed preventive maintenance schedules
based on Manufacturer's Maintenance
Manual

1.2.7 Documented component replacements
based on Enterprise Policies and
Procedures

1.2.8 Disposed waste properly in accordance with
the Occupational Safety and Health
Standards

1.2.9 Documented maintenance activities based
on Enterprise Policies and Procedures

1.3Performed housekeeping.

1.3.1 Checked used and unused paraphernalia
based on Enterprise Policies and
Procedures

1.3.2 Stored tools and materials following the
enterprise storage methods and
requirements

1.3.3 Recorded supplies in the inventory
journal/stock ledger based on Enterprise
Policies and Procedures

2. Resource
Implications

The following resources should be provided:
2.1 Tools, Equipment, and Materials Needed to Perform
the Required Tasks
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2.1.1 General Maintenance Tools:
2.1.1.1 Wrenches and Screwdrivers
2.1.1.2 Hex Keys (Allen Wrenches)
2.1.1.3 Tweezers and Pliers
2.1.1.4 Needle Nose Pliers
2.1.1.5 Cleaning Brushes (Small & Soft)
2.1.1.6 Compressed Air Canisters
2.1.1.7 Resin Cleaning Tools (for SLA printers)
2.1.1.8 Lubricant
2.1.1.9 Thermal Paste.
2.1.1.10 Filament Cleaning Tools

2.1.2 Specialized Equipment:

2.1.2.1
2122
2123

2124
21.2.5

Multimeter

Calipers/Measuring Tools

Hot End and Extruder Maintenance
Kits

Heated Bed Surface Scraper
Soldering Kit

3.1.3 Materials for Maintenance:

2.1.3.1
2132
2133

2134
2135

Filament

Lubricants and Cleaning Solutions
Nozzle Cleaning Tools (Needles or
Reamers)

PTFE Tubing

Resin for SLA Printers

2.2 References and Manufacturer's Maintenance Manual
2.2.1 Manufacturer's Maintenance Manual:

2211
2212
2213
2214
2215

Comprehensive Manual
Maintenance Checklists
Troubleshooting Guides
Firmware and Software Updates
Warranty and Service Information

3 Methods of
Assessment

Competency in this unit may be assessed through:
3.1 Demonstration/observation with oral

questioning
3.2  Written Test

4 Context of
Assessment

Competency may be assessed in actual workplace or at
the designated TESDA Accredited Assessment Center.
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3D Printing

Additive Manufacturing
(AM)

Build Plate
Build Volume
CAD (Computer-Aided

Design)
Calibration

CAM (Computer-Aided
Manufacturing)

Design for Additive
Manufacturing (DfAM)
Digital Fabrication

FDM (Fused Deposition
Modeling)

Filament

G-code

Layer Height

Material Extruder

Post-Processing

GLOSSARY OF TERMS

A manufacturing process that creates three-
dimensional objects by adding material layer by layer,
based on a digital model. Also known as additive
manufacturing.

A group of manufacturing technologies that build 3D
objects by adding layer-upon-layer of material. 3D
printing is a form of AM.

The surface on which a 3D printed object is
constructed. Also called the print bed.

The maximum physical dimensions that a 3D printer
can print within (length x width x height).

Software used to create precision drawings or
technical illustrations, including 3D models for printing.
The process of adjusting the printer hardware or
software settings to ensure accuracy, precision, and
quality of prints.

Software used to control machine tools and related
machinery in the manufacturing of workpieces. Often
used in conjunction with CAD.

A set of principles guiding the design of parts optimized
specifically for 3D printing pro

The process of using digital tools, like 3D printers, laser
cutters, and CNC machines, to manufacture products.
A 3D printing process where a thermoplastic filament
is heated and extruded layer-by-layer to build an
object.

Thermoplastic material used in FDM 3D printing, such
as PLA, ABS, PETG, etc.

A language used to control automated machine tools,
including 3D printers. It instructs the printer where to
move, how fast, and what path to follow.

The thickness of each individual layer of a 3D print.
Smaller layer heights typically result in higher
resolution prints.

The component of a 3D printer that feeds and deposits
filament or resin during the printing process.
Procedures applied to a 3D printed object after
printing, such as cleaning, curing, sanding, painting, or
assembling.

3D Printing Services Level llI

February 2025 113



Print Failure

Prototype

Resin

Reverse Engineering

SLA (Stereolithography)

Slicer Software

SLS (Selective Laser
Sintering)

STL File
(STereoLithography File)
Support Structures

Tolerance

Warping

A condition where a 3D print does not complete
successfully due to issues like filament jams, layer
shifting, or design flaws.

An early sample or model built to test a concept or
process, often produced through 3D printing in the
design and development stages.

Liquid photopolymer material used in SLA/DLP 3D
printing, which solidifies when exposed to light.

The process of analyzing a physical object to create its
digital 3D model, often for reproduction or
improvement.

A 3D printing method that uses a laser to cure liquid
resin into hardened plastic in a layer-by-layer process.
A program that converts a 3D model into a series of
layers and generates a G-code or machine-readable
instructions for 3D printers.

A 3D printing technique that uses a laser to sinter
powdered material, binding it together to create a solid
structure.

A widely used file format for 3D models. It represents
the surface geometry of a 3D object without color or
texture.

Temporary structures printed to support overhanging
or complex parts of a 3D model, which are removed
after printing.

The allowable variation in dimension and geometry of
a 3D printed object, critical for ensuring part fit and
function.

A common 3D printing defect where corners or edges
of a print lift from the build plate, often due to uneven
cooling.
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