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Employability Skills: Information Use
Program Information
Lesson: 
· Employability Skills: Information Use
Training: 
· Fiber Optic
Time frame: 
· 60 minutes
Instruction Section
Learning Objectives:
· Organize and categorize the importance of codes and standards in the fiber optic industry.
· Identify key codes and standards relevant to fiber optic technicians.
· Interpret and apply codes and standards to workplace scenarios demonstrating decision-making skills. 
Assessment Tools/Methods:
· Assess understanding through active participation in class discussions and responses to targeted questions during the lesson. 
Learner Prior Knowledge:
· Basic Understanding of Fiber Optic Technology: Familiarity with fiber optic components such as cables, connectors, and splicing techniques. General knowledge of how fiber optic networks function.
· Awareness of Industry Terminology: Knowledge of common terms such as attenuation, splicing, and cabling, as these will appear in the codes and standards.
· Introductory Experience with Standards: Exposure to the concept of standards in technical work, even if not specific to fiber optics (e.g., safety standards like OSHA or general equipment guidelines).

Instructional Activities:
1. Begin by explaining the critical role that codes and standards play in ensuring the safety, functionality, and interoperability of fiber optic systems. Ask participants to discuss, “Why codes and standards are important in fiber optic systems?”
Activity 1: Review and Decoding Standards
1. Provide examples of commonly used standards to the group, such as. 
a. TIA/EIA-568 for structured cabling systems. 
b. ISO/IEC 11801 for generic cabling standards. 
c. OSHA requirements for workplace safety
2. Have participants refer to Common Fiber Optic Codes and Standards Overview Handout. 
3. Ask participants to take time to read through the safety, installation, and testing standards prior to answering the questions on the handout in small groups. 
4. Assign each group one of the types of standards (safety, installation, and testing) to use for answering Activity 3: Decoding the Standards section.
5. After participants have completed the handout, go over the answers to the questions and prompts with the whole group. (Note: sample answers are provided on the Instructor Answer Key). 
6. To conclude the activity, highlight the difference between codes (legal requirements) and standards (industry best practices).
Activity 2: Scenario-Based Application
1. Distribute scenario worksheets to participants. Each worksheet includes a detailed workplace scenario involving a compliance challenge with codes and standards. Examples include: 
a. A safety inspection where cabling fails to meet fire code requirements.
b. An installation where improper splicing violates TIA/EIA-568 standards. 
c. A network experiencing high attenuation due to non-compliance with testing protocols.
2. Participants will individually read and analyze the scenario, answering questions in the first section on the Scenario Activity Handout.
3. Have participants get in small groups to share individual finds and collaboratively develop a resolution plan. 
4. Ask each group to present their conclusions to the class.
5. Discuss key point from each group’s findings, highlighting strong responses and correcting any misconceptions. (Note: sample answers are provided on Instructor Answers sheet). 
Activity 3: Conclusion and Reflection
1. Begin by summarizing the key takeaways from the scenarios and discussion questions. 
a. The role of codes and standards: Emphasize how industry codes and standards like NEC, NFPA, TIA/EIA, and IEC ensure the safety, reliability, and efficiency of fiber optic installations and testing. 
b. Critical thinking and problem-solving: Highlight the importance of identifying non-compliance issues and taking appropriate corrective actions in a timely manner. 
c. Communication and collaboration: Stress the value of clear, professional communication when addressing issues with team members or clients, especially in complex or sensitive situations.
2. Discuss how adhering to standards not only minimizes risks but also enhances the technician’s reputation and credibility. 
3. Relate the scenarios to the participants' day-to-day tasks, reinforcing the relevance of the skills they have practiced.  
4. Ask participants to reflect on one specific insight they gained from the activities. 
5. Have participants write down one lesson learned and one action step they will take to improve their adherence to standards.
6. Facilitate a brief sharing session where participants can volunteer their insights and commitments. 
7. Encourage participants to view adherence to codes and standards not as an obstacle but as a professional responsibility that ensures safety, quality, and customer satisfaction.

Resources:
· Whiteboard and markers
· [bookmark: _Hlk183163489]Common Fiber Optic Codes and Standards Overview Handout 
· Instructor Answer Key for Common Fiber Optic Codes and Standards Overview
· Scenario Activity Handout 
· Instructor Answers for Scenario Activity

Note: AI, specifically ChatGPT 3.5, was used to generate scenarios for this contextualized lesson plan.

[bookmark: _Hlk166494216]Reflection Section
How will the knowledge of codes and standards improve your effectiveness as a fiber optic technician in terms of safety, quality, and professionalism? What specific strategies or habits can you implement to ensure you stay compliant with industry codes and standards in your daily tasks?






[bookmark: _Hlk183163683]Common Fiber Optic Codes and Standards Overview Handout 

1. Safety Standards
· OSHA (Occupational Safety and Health Administration):
Ensures safe working conditions, including handling hazardous materials and fall protection for high installations.
Example: OSHA requires proper labeling and storage of chemicals used in fiber optic cleaning.
· NFPA (National Fire Protection Association):
Fire codes, such as NFPA 90A, specify requirements for cables used in plenum spaces to reduce fire risks.
Example: Plenum-rated cables are required in HVAC spaces to prevent the spread of toxic fumes in a fire.
· ANSI (American National Standards Institute):
Develops safety standards for fiber optic tools and equipment, such as proper use of laser sources.
Example: ANSI Z136.2 outlines safe practices for fiber optic laser operations.

2. Installation Standards
· TIA/EIA-568:
Covers design and installation of structured cabling systems for commercial buildings.
Example: Specifies maximum lengths for cable runs to avoid signal degradation.
· ISO/IEC 11801:
Provides global standards for generic cabling in office and industrial settings.
Example: Includes performance categories for different cable types (e.g., Cat5e, Cat6).
· NEC (National Electrical Code):
Governs electrical installations, including fiber optic cable routing and grounding.
Example: NEC 770.113 mandates plenum-rated cables for specific applications.

3. Testing Standards
· IEC 61280-4:
Defines optical power testing procedures for installed fiber networks.
Example: Ensures uniformity in testing across manufacturers and devices.
· TIA/EIA-455 Series:
Provides guidelines for testing fiber optic cables and systems, including loss and reflectance measurements.
Example: TIA/EIA-455-171 tests fiber cable attenuation using an OTDR.

Interactive Exercises
Activity 1: Match the Standards
Match the standard to its application by drawing a line between the two.
	Standards
	Applications

	OSHA
	A. Requires plenum-rated cables in HVAC spaces.

	NFPA
	B. Outlines attenuation measurement methods for fiber.

	TIA/EIA-568
	C. Ensures proper labeling of chemicals in workspaces.

	NEC
	D. Specifies cable lengths for structured cabling installations.

	TIA/EIA-455
	E. Governs grounding and routing of fiber optic cables.




Activity 2: Fill in the Blanks
1. _________ (standard) ensures uniform optical power testing across devices.
2. _________ mandates safety measures for handling hazardous chemicals during installation.
3. _________ specifies performance categories for cabling systems used globally.
4. _________ governs fire safety requirements for cables in plenum spaces.




Activity 3: Decoding the Standards: Answer the questions based on your assigned standard type
1. What is the purpose of this standard/code? ______________________________ ________________________________________________________________
2. How might it apply to everyday fiber optic work?  _________________________ ________________________________________________________________
3. Share one example of its application.___________________________________ ________________________________________________________________
Activity 4: Discussion Prompts
1. Share an experience where following (or not following) a specific standard affected project outcomes. ___________________________________________ ________________________________________________________________
2. How would you explain the importance of compliance with these standards to a new technician? ___________________________________________________ ________________________________________________________________









Instructor Answer Key for Common Fiber Optic Codes and Standards Overview
Activity 1: Match the Standards
	Standards
	Applications

	OSHA
	C. Ensures proper labeling of chemicals in workspaces.

	NFPA
	A. Requires plenum-rated cables in HVAC spaces.

	TIA/EIA-568
	D. Specifies cable lengths for structured cabling installations.

	NEC
	E. Governs grounding and routing of fiber optic cables.

	TIA/EIA-455
	B. Outlines attenuation measurement methods for fiber.



Activity 2: Fill in the Blanks
1. IEC 61280-4 ensures uniform optical power testing across devices.
2. OSHA mandates safety measures for handling hazardous chemicals during installation.
3. ISO/IEC 11801 specifies performance categories for cabling systems used globally.
4. NFPA governs fire safety requirements for cables in plenum spaces.

Activity 3: Discussion Prompts (Sample Responses)
1. “I once worked on a project where ignoring the plenum fire code delayed our certification approval. We had to rewire the entire installation with plenum-rated cables.”
2. “I would explain to a new technician that compliance ensures safety, reduces liability, and maintains professional standards expected by clients.”



Scenario Activity Handout
Scenario 1: Installation – Cable Routing in a Data Center
Scenario:
You are part of a team installing a new fiber optic network in a data center. During the installation, you notice that some cables have been routed through an HVAC plenum space but do not have plenum-rated jackets. The project supervisor insists on continuing the installation, stating, "It's fine for now. We'll deal with it later if it's a problem."
Questions for Individuals:
1. [bookmark: _Hlk183165816]Which codes or standards are relevant here? ____________________________ ________________________________________________________________
2. What steps would you take to resolve the issue?__________________________ ________________________________________________________________
3. How would you communicate the importance of compliance to the team?______ ________________________________________________________________
4. What steps would you take to ensure compliance moving forward? ___________ ________________________________________________________________
Questions for Groups:
5. What are the immediate and long-term consequences of ignoring standards like NFPA or NEC during an installation? ___________________________________ ________________________________________________________________
6. What are the potential risks of not using plenum-rated cables? ______________ ________________________________________________________________
7. How would you address this issue with your supervisor and the team?  ________ ________________________________________________________________
8. What tools or resources can you use to verify that materials, such as plenum-rated cables, meet the necessary standards before installation? _____________ ________________________________________________________________
9. In what ways can clear communication about standards improve teamwork and project success? __________________________________________________ ________________________________________________________________ 

Scenario 2: Testing – OTDR Results Interpretation
Scenario:
During testing of a newly installed fiber link in an office building, your OTDR (Optical Time-Domain Reflectometer) results show a higher-than-expected attenuation level at one of the splice points. Upon inspection, you find the splice was completed using improper alignment, leading to excess loss. The client is waiting for a sign-off on the project.
Questions for Individuals:
1. Which codes or standards are relevant here? ____________________________ ________________________________________________________________
2. What steps would you take to resolve the issue?__________________________ ________________________________________________________________
3. How would you communicate the importance of compliance to the team?______ ________________________________________________________________
4. What steps would you take to ensure compliance moving forward? ___________ ________________________________________________________________
Questions for Participants:
1. Which standards or guidelines govern testing procedures and acceptable attenuation levels? _________________________________________________ ________________________________________________________________ 
2. Why is it important to maintain professionalism when explaining issues to a client, even when they may delay project timelines? _______________________ ________________________________________________________________
3. What steps can you take during the installation process to reduce the likelihood of errors being detected during testing? ________________________________ ________________________________________________________________
4. If a colleague repeatedly makes testing or installation errors, how would you address the issue while maintaining a collaborative work environment? ________ ________________________________________________________________
5. How could this situation have been prevented during the installation process?       ________________________________________________________________ ________________________________________________________________
General Reflection Questions for Both Scenarios
1. How do codes and standards contribute to the overall safety, reliability, and quality of fiber optic installations? _____________________________________ ________________________________________________________________
2. How can understanding and using codes and standards enhance your credibility as a fiber optic technician? __________________________________________ ________________________________________________________________
3. What strategies can you implement to stay updated on evolving industry standards? _______________________________________________________ ________________________________________________________________
4. What are some potential challenges to applying codes and standards in real-world situations, and how can they be overcome? ________________________ ________________________________________________________________




1. Which codes or standards are relevant here? ____________________________ ________________________________________________________________
2. What steps would you take to resolve the issue?__________________________ ________________________________________________________________
3. How would you communicate the importance of compliance to the team?______ ________________________________________________________________
4. What steps would you take to ensure compliance moving forward? ___________ ________________________________________________________________


Instructor Answers for Scenario Activity

Scenario 1: Installation – Cable Routing in a Data Center
Questions for Individuals
1. Which codes or standards are relevant here?
· NFPA (National Fire Protection Association) 90A: Requires plenum-rated cables in HVAC spaces to reduce fire and smoke risks.
· NEC (National Electrical Code) 770.113: Specifies the use of appropriate fire-resistant cables for different environments.
2. What steps would you take to resolve the issue?
· Pause the installation in the HVAC space.
· Inform the supervisor of the non-compliance issue and suggest using plenum-rated cables.
· Procure the correct materials and resume the installation only after compliance is ensured.
3. How would you communicate the importance of compliance to the team?
· Emphasize the safety risks to building occupants and potential legal repercussions of ignoring standards.
· Explain how non-compliance could lead to costly rework and delayed project completion.
· Share examples of incidents where similar oversights led to accidents or penalties.
4. What steps would you take to ensure compliance moving forward?
· Verify all materials against project specifications and standards before installation.
· Conduct regular team training sessions on applicable codes and standards.
· Use a checklist to confirm compliance during and after installation phases.

Questions for Groups
5. What are the immediate and long-term consequences of ignoring standards like NFPA or NEC during an installation?
· Immediate Consequences: Increased fire hazards, failed inspections, and potential project shutdowns.
· Long-Term Consequences: Legal liability, loss of client trust, and damage to the company’s reputation.
6. What are the potential risks of not using plenum-rated cables?
· Fire hazards due to combustible materials.
· Toxic fume spread in an HVAC system during a fire, endangering lives.
· Non-compliance penalties and liability for damages.
7. How would you address this issue with your supervisor and the team?
· Present the issue calmly and reference specific standards such as NFPA 90A and NEC 770.113.
· Propose a solution, such as halting work temporarily to procure the correct cables.
· Document the issue and escalate it if necessary to higher management.
8. What tools or resources can you use to verify that materials, such as plenum-rated cables, meet the necessary standards before installation?
· Check manufacturer labeling and product datasheets.
· Consult industry standards like NEC and NFPA for compliance requirements.
· Use certification documents or testing reports provided by the cable manufacturer.
9. In what ways can clear communication about standards improve teamwork and project success?
· Helps avoid misunderstandings or errors, ensuring everyone follows the same guidelines.
· Builds trust and accountability among team members.
· Promotes efficient problem-solving and reduces delays caused by rework.

Scenario 2: Testing – OTDR Results Interpretation
Questions for Individuals
1. Which codes or standards are relevant here?
· IEC 61280-4: Specifies acceptable attenuation levels and testing methods.
· TIA/EIA-455-171: Provides guidelines for OTDR testing procedures.
2. What steps would you take to resolve the issue?
· Re-splice the fiber using proper alignment tools and techniques.
· Retest the splice point to ensure it meets acceptable loss levels.
3. How would you communicate the importance of compliance to the team?
· Highlight how adherence to testing standards ensures reliable network performance and avoids client dissatisfaction.
· Share how non-compliance could lead to increased troubleshooting time and costs.

Questions for Groups
4. Which standards or guidelines govern testing procedures and acceptable attenuation levels?
· IEC 61280-4: Focuses on performance testing.
· TIA/EIA-455-171: Details OTDR testing methods for optical loss measurements.
5. Why is it important to maintain professionalism when explaining issues to a client, even when they may delay project timelines?
· It preserves trust and reassures the client of your commitment to quality.
· Professional communication minimizes client frustration and aligns expectations.
6. What steps can you take during the installation process to reduce the likelihood of errors being detected during testing?
· Conduct interim testing during installation to catch errors early.
· Ensure proper splicing alignment using high-quality tools and trained personnel.
· Implement quality assurance procedures for each installation phase.
7. If a colleague repeatedly makes testing or installation errors, how would you address the issue while maintaining a collaborative work environment?
· Provide constructive feedback and suggest additional training opportunities.
· Offer to work alongside them to mentor and reinforce proper techniques.
· Document persistent issues and escalate them if necessary for resolution.
8. How could this situation have been prevented during the installation process?
· Use proper alignment tools and conduct visual inspections at each splice point.
· Train technicians thoroughly on splicing techniques and OTDR usage.
· Perform a pre-installation review to ensure readiness and accuracy.

General Reflection Questions for Both Scenarios
1. How do codes and standards contribute to the overall safety, reliability, and quality of fiber optic installations?
· They ensure consistency, minimize risks, and provide benchmarks for evaluating performance.
2. How can understanding and using codes and standards enhance your credibility as a fiber optic technician?
· Demonstrates professionalism and expertise, building trust with clients and colleagues.
3. What strategies can you implement to stay updated on evolving industry standards?
· Attend regular training, subscribe to industry updates, and participate in professional organizations.
4. What are some potential challenges to applying codes and standards in real-world situations, and how can they be overcome?
· Challenge: Balancing project timelines with compliance.
· Solution: Allocate time for pre-project planning and educate stakeholders on the value of compliance.
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