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Welcome to the Learning Journey 

This guide is for the person who is curious about electrical engineering but does not yet know how to read a floor 
plan, recognize a symbol, research a requirement, or decide where a device belongs. It is also for the student, 
career changer, intern, or junior designer who has seen construction drawings but has not been shown how the 
pieces connect. 

A modern classroom is an ideal learning laboratory. It contains lighting, power, controls, communications, 
audiovisual systems, life-safety systems, security interfaces, casework, plumbing, HVAC, structure, furniture, 
accessibility requirements, and owner technology. The room looks simple only after many people have coordinated 
it. 

PROMISE TO THE LEARNER  You are not expected to memorize the industry. You are expected to learn what is stable, 
recognize what is project-specific, know where to look, document what is unknown, and ask increasingly useful questions. 

 

How to Use This Abbreviated Edition 

The twenty sections establish the complete teaching sequence. Each section introduces the idea, gives the learner 
a small action, identifies a planned visual, and ends with a takeaway. Future editions will expand the explanations, 
examples, worksheets, figures, references, and answer keys section by section. 

1. Read the section once for meaning before trying to memorize vocabulary. 
2. Complete the checkpoint or activity with the information available. 
3. Mark assumptions instead of hiding uncertainty. 
4. Use codes, specifications, owner standards, and manufacturer information as research tools. 
5. Explain the decision back in plain language. If the explanation is weak, return to the source. 

EDUCATIONAL USE  The concepts in this guide are not construction documents. Actual device requirements, locations, 
ratings, pathways, responsibilities, and testing vary by adopted codes, owner standards, project specifications, equipment, 
and the Authority Having Jurisdiction. 

 

Contents 

• 1. Joel’s Engineering-Learning Testimony 
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• 18. Suggested Solution and Alternatives 
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1. Joel’s Engineering-Learning Testimony 

SECTION GOAL  Replace the myth of effortless talent with a repeatable story of recovery, structure, practice, and service. 

 

I did not become an engineer because every subject came naturally. In high school, strong performance made 
academic success feel familiar. At Rochester Institute of Technology, engineering exposed the limits of talent 
without a system. I struggled, faced three academic suspensions that were waived, and had to decide whether 
difficulty meant I did not belong or whether I needed to learn differently. 

A Guaranteed 4.0 workshop introduced through the National Society of Black Engineers helped change my 
approach. I learned to manage time, reduce avoidable stress, prepare before class, work information repeatedly, 
practice retrieval, and treat rest as part of performance. The improvement was not magic. The system made 
progress more visible and mistakes more useful. Dean’s List achievement, completion of the electrical engineering 
degree, later study in business and construction management, earning the EIT credential, and professional practice 
all grew from that shift. 

The lesson behind the résumé 

The important part of this story is not that every setback disappeared. It is that setbacks stopped being final 
evidence about ability. Engineering became a way to organize uncertainty: identify what is known, find what is 
missing, break the problem into parts, test a solution, accept correction, and return stronger. 

WHAT I WISH SOMEONE HAD TOLD ME  Feeling lost is not proof that you cannot become an engineer. It is usually proof that 
the problem is larger than your current map. Build the map. 

 

Learner reflection 

• Name one subject or skill that currently makes you feel behind. 
• Describe what you have tried and what evidence shows whether it worked. 
• Choose one change in preparation, practice, feedback, or recovery for the next week. 

PLANNED VISUAL  Figure 1.1 will show the path from academic struggle to professional practice. Figure 1.2 will show learning 
as a designed system of preparation, focus, practice, feedback, recovery, and teaching someone else. 

 

ONE-SENTENCE TAKEAWAY  Engineering ability grows when struggle is converted into a structured learning process. 
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Section 1 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 1.1 — From Academic Struggle to Electrical Engineer 

 
Figure 1.2 — Learning Is a Designed System 
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2. What an Electrical Designer Actually Does 

SECTION GOAL  Show that electrical design is a project-wide responsibility, not an exercise in placing outlets. 

 

An electrical designer turns needs into coordinated construction information. The finished drawing may show a 
light, receptacle, panel, data outlet, or fire-alarm device, but every symbol represents decisions about source, 
capacity, protection, control, pathway, location, accessibility, installation, testing, maintenance, and 
responsibility. 

The work begins before drafting. Designers study the owner’s program, existing conditions, architectural 
backgrounds, room use, equipment, utilities, applicable standards, and project schedule. They estimate loads, 
select system concepts, coordinate with other disciplines, develop drawings and specifications, answer questions, 
review product information, observe construction, and help resolve differences between design intent and field 
reality. 

The project is a conversation 

Architecture defines rooms and use. Mechanical and plumbing equipment create electrical loads and coordination 
zones. Structural systems limit penetrations and support locations. Technology, security, and life-safety systems 
create pathways, power supplies, interfaces, and testing responsibilities. Contractors contribute means, methods, 
product data, and field knowledge. Owners make operational decisions. Authorities review compliance. The 
designer must keep these voices connected without losing the original purpose of the room. 

Designer checkpoint 

Select one visible device in a classroom. Write a short chain answering: 

• What is it, and which discipline or specification division owns it? 
• What source or system serves it? 
• What pathway connects it? 
• What controls or protects it? 
• What must it coordinate with? 
• Who verifies that it works? 

PLANNED VISUAL  Figure 2.1 will reveal visible systems in a finished classroom. Figures 2.2 and 2.3 will map the designer’s 
responsibilities and the project timeline from programming through occupancy. 

 

ONE-SENTENCE TAKEAWAY  A device symbol is the visible tip of a larger technical and human system. 
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Section 2 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 2.1 — The Finished Classroom 

 
Figure 2.2 — What the Electrical Designer Touches 

 
Figure 2.3 — Project Timeline: Concept to Occupancy 

Reserved for refinement notes or an alternate concept. 
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3. How to Learn Technical Material Without Drowning 

SECTION GOAL  Give beginners a repeatable method for moving from unfamiliar information to explainable understanding. 

 

Technical material becomes overwhelming when every unknown appears equally urgent. A beginner may try to 
memorize whole code books, copy a finished drawing, or wait until everything makes sense before beginning. Those 
approaches hide the actual learning task: identify the next decision and gather enough reliable information to make 
it. 

The engineering learning loop 

6. Observe the drawing, room, or problem without immediately solving it. 
7. Identify the object, system, decision, or missing information. 
8. Look up the governing source rather than relying on memory alone. 
9. Place or propose one defensible solution and label assumptions. 
10.Explain why the solution works and what could change it. 
11.Check the work against references, coordination needs, and feedback. 
12.Revise, then teach the reasoning back to someone else. 

Productive struggle and poor struggle 

Productive struggle has evidence: marked-up plans, search paths, written assumptions, attempted calculations, 
focused questions, and revisions. Poor struggle stays invisible: silent guessing, repeated rereading, copying 
symbols without understanding, refusing feedback, or spending hours on a detail that does not control the decision. 

BEAUTIFUL WRONG ANSWER  A neat drawing can still be wrong. Professional growth begins when clarity of reasoning matters 
more than how confident the first draft looks. 

 

Five-minute reset 

• Write the exact question you are trying to answer. 
• Separate known facts from assumptions and missing information. 
• Identify the best source: drawing, specification, code, owner standard, equipment data, or another discipline. 
• Ask for help with the narrowest useful question. 

PLANNED VISUAL  Figure 3.1 will show the learning loop. Figure 3.2 will compare productive struggle with poor struggle using 
visible behaviors rather than personality labels. 

 

ONE-SENTENCE TAKEAWAY  Do not try to know everything; learn how to move the next uncertainty toward evidence. 
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Section 3 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 3.1 — The Engineering Learning Loop 

 
Figure 3.2 — Productive Struggle vs. Poor Struggle 
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4. How to Read a Floor Plan 

SECTION GOAL  Teach the architectural background before adding electrical information. 

 

A floor plan is a horizontal view through a building, drawn at a stated scale. Before adding electrical symbols, read 
the room as architecture. Locate walls, doors, door swings, windows, casework, sinks, fixed equipment, furniture, 
room names and numbers, dimensions, north arrow, scale, and nearby circulation. These features tell you how 
people enter, teach, move, clean, maintain, and change the room. 

Read from large to small 
13.Confirm the sheet title, floor, area, and plan orientation. 
14.Find the classroom and understand adjacent rooms and corridors. 
15.Trace entrances, exits, door swings, windows, and accessible routes. 
16.Identify fixed elements such as teaching walls, casework, sinks, and equipment. 
17.Review dimensions, elevations, enlarged plans, reflected ceiling plans, and details. 
18.Mark information that conflicts or appears incomplete. 

Plans are only one view. An elevation shows a wall face. A section cuts vertically through construction. A reflected 
ceiling plan looks upward and may show ceiling grid, luminaires, diffusers, sprinklers, speakers, detectors, and 
access panels. A detail enlarges a condition that the main plan cannot explain clearly. 

SCALE WARNING  Do not measure a screenshot or reduced PDF until you confirm the printed or electronic scale. Dimensions 
and written notes take priority over an unverified screen measurement. 

 

Beginner markup 

On a clean classroom plan, circle the teaching wall, box the sink and casework, trace the path from corridor to 
teacher station, shade daylight-facing windows, and place a question mark at every unresolved condition. Do not 
add electrical symbols yet. 

PLANNED VISUAL  Figures 4.1 through 4.3 will show an annotated architectural classroom, the same room in 
plan/elevation/section/reflected-ceiling views, and a scale-and-dimension primer. 

 

ONE-SENTENCE TAKEAWAY  Electrical design begins by understanding how the room is built and used. 
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Section 4 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 4.1 — Architectural Classroom Plan, Annotated 

 
Figure 4.2 — Plan, Elevation, Section, and Reflected Ceiling 

Plan 

 
Figure 4.3 — Reading Scale and Dimensions 

Reserved for refinement notes or an alternate concept. 
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5. Symbols, Legends, Notes, Schedules, and Details 

SECTION GOAL  Show how multiple drawing and specification sources combine to define one installed device. 

 

A symbol is shorthand, not the complete instruction. Its meaning depends on the project legend, nearby tags, 
circuit information, keyed notes, general notes, schedules, details, specifications, and sometimes manufacturer 
requirements. Two projects may use different symbols for the same device or the same symbol with different 
mounting, control, or performance requirements. 

One device, several sources 

Consider a classroom receptacle. The plan shows location and may identify circuiting. The legend explains the 
symbol. A keyed note may require special mounting or connection. The panel schedule identifies source and load 
description. The specification defines product and installation quality. A detail may explain casework, floor-box, or 
wall conditions. Architectural elevations may establish alignment with the teaching wall. Reading only the plan 
leaves the design incomplete. 

Drawing-sheet anatomy 

• Title block: project, sheet number, drawing title, dates, and professional information. 
• Revision area: what changed and when. 
• Key plan: where this view sits in a larger building. 
• General and keyed notes: instructions that apply broadly or at specific locations. 
• Legend and abbreviations: project-specific graphic language. 
• Schedules and details: repeated data and enlarged installation concepts. 

Practice 

Choose one symbol and create an information trail. List every place in the drawing set or specifications that could 
affect what is purchased, installed, connected, controlled, or tested. If a source is missing, record it as a question 
rather than inventing an answer. 

PLANNED VISUAL  Figure 5.1 will organize symbols by Division 26, 27, 28, and coordinated systems. Figure 5.2 will trace one 
device through five sources. Figure 5.3 will label a generic drawing sheet. 

 

ONE-SENTENCE TAKEAWAY  Never treat a plan symbol as the entire design requirement. 
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Section 5 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 5.1 — Basic Electrical Symbol Legend 

 
Figure 5.2 — One Device, Five Sources of Information 

 
Figure 5.3 — Sample Drawing Sheet Anatomy 

Reserved for refinement notes or an alternate concept. 
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6. Electricity Fundamentals 

SECTION GOAL  Build a practical vocabulary of source, path, load, voltage, current, power, energy, protection, grounding, 
and bonding. 

 

A circuit needs a source, a conductive path, a load that uses electrical energy, and a return path. Voltage is the 
electrical potential that drives current. Current is the movement of electric charge. Power is the rate at which energy 
is transferred or used. Energy is power accumulated over time. These relationships help designers understand why 
equipment has voltage, phase, wattage, current, and connection requirements. 

What protection does 

Conductors and equipment must be protected from damaging current and unsafe conditions. Breakers and fuses 
are selected as part of a coordinated system—not merely matched to a device name. Designers must consider load 
characteristics, conductor size, equipment ratings, fault conditions, interrupting capacity, and applicable rules. 
More advanced calculations will be added in later editions; the beginner’s first responsibility is to recognize which 
values are known and which require research. 

Grounding and bonding 

Grounding and bonding support safety and system performance, but the words are not interchangeable. Bonding 
connects conductive parts to create an effective fault-current path. Grounding connects systems or equipment to 
ground under defined conditions. During a fault, the goal is a low-impedance path that allows protective equipment 
to operate. The earth is not a substitute for the intended equipment fault-current path. 

ANALOGY WITH LIMITS  Water pressure and flow can help introduce voltage and current, but electrical circuits do not behave 
exactly like plumbing. Use analogies to enter the idea, then return to the real terms. 

 

Explain it back 

Using a small switched light circuit, identify the source, conductors, switch, load, return path, protective device, 
and fault-current path. Then explain the difference between power and energy in one sentence. 

PLANNED VISUAL  Figures 6.1 through 6.3 will show a complete basic circuit, a restrained electrical analogy, and normal 
current compared with fault current. 

 

ONE-SENTENCE TAKEAWAY  Electrical fundamentals are useful when they help you trace what supplies, uses, controls, and 
protects a load. 
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Section 6 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 6.1 — Source, Path, Load, and Return 

 
Figure 6.2 — Voltage, Current, Power, and Energy Analogy 

 
Figure 6.3 — Normal Current vs. Fault Current 

Reserved for refinement notes or an alternate concept. 
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7. Sources, Loads, Circuits, Panels, and Pathways 

SECTION GOAL  Teach learners to trace building power from the utility source to classroom equipment while distinguishing 
power from signal pathways. 

 

Start upstream. A building may receive power from a utility service and may include metering, service equipment, 
transformers, main distribution equipment, emergency or standby sources, photovoltaic systems, and downstream 
panelboards. A classroom branch circuit is one small endpoint in this hierarchy. In a real school, a panel normally 
serves many rooms and is located where access, working clearance, environment, distribution, and owner 
standards can be satisfied. 

Trace the power path 

For a typical receptacle, the path may be described as utility source to service equipment to distribution equipment 
to panelboard to branch-circuit conductors to receptacle to connected load. The designer must coordinate voltage, 
phase, capacity, protective device, conductor and raceway, routing, identification, and the physical location of 
equipment. 

Power is not every pathway 

A data outlet may contain no ordinary branch-circuit connection. Its cable may home-run to an intermediate 
distribution frame, then connect through the network to the main distribution frame or headend. A fire-alarm 
notification appliance may be connected to a supervised circuit from a fire-alarm control unit, notification 
appliance circuit panel, or voice system. Those devices are not ordinary classroom panel loads, even though their 
systems ultimately require power somewhere. 

DESIGNER QUESTION  When you see a symbol, ask whether it represents utilization power, system power, a signal, a control 
path, a communications link, or more than one of these. 

 

Practice trace 

• Trace one lighting load from source to control to luminaire. 
• Trace one data outlet from the classroom to the IDF. 
• Trace one notification appliance back to its supervising system panel. 

PLANNED VISUAL  Figure 7.1 will show the building-level one-line. Figure 7.2 will show the source-to-classroom power 
hierarchy. Figure 7.3 will compare a power branch circuit, communications home run, and supervised fire-alarm path. 

 

ONE-SENTENCE TAKEAWAY  Correct design begins by tracing the right kind of path to the right source. 
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Section 7 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 7.1 — Building-Level Utility and Solar One-Line 

 
Figure 7.2 — Source-to-Classroom Power Hierarchy 

 
Figure 7.3 — Power Path vs. Signal Path 

Reserved for refinement notes or an alternate concept. 
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8. Codes, Specifications, and Owner Standards 

SECTION GOAL  Teach research discipline without creating the false expectation that competent designers memorize every 
requirement. 

 

Design requirements come from several coordinated sources: adopted laws and regulations, referenced codes and 
standards, Authority Having Jurisdiction interpretations, owner design standards, project specifications, drawings, 
manufacturer instructions, and documented field conditions. The controlling answer is not always found in the first 
document opened. 

Remember, look up, or verify 

• Remember stable concepts: systems need sources, pathways, protection, access, coordination, and 
verification. 

• Look up detailed requirements: ratings, exceptions, spacing criteria, working clearances, circuit rules, and 
testing procedures. 

• Verify project decisions: owner technology, device quantities, mounting preferences, equipment selections, 
system interfaces, and adopted editions. 

A defensible research path 

19.Write the design question in plain language. 
20.Identify which document governs the issue and confirm its adopted edition or project version. 
21.Read the scope, definitions, main rule, exceptions, and related sections. 
22.Compare owner standards, specifications, drawings, and manufacturer requirements. 
23.Document the conclusion, assumptions, and unresolved coordination. 
24.Ask a reviewer or the Authority Having Jurisdiction when interpretation remains necessary. 

PROFESSIONAL RESTRAINT  Avoid publishing rigid classroom rules without identifying occupancy, equipment, owner criteria, 
adopted codes, and jurisdiction. Introductory patterns are not universal requirements. 

 

Research exercise 

Choose a question such as whether a sink-area device needs special protection. List the documents that could 
govern the answer before attempting to state a rule. The quality of the source path is part of the answer. 

PLANNED VISUAL  Figures 8.1 through 8.3 will show the requirement hierarchy, a memorize/look-up/verify comparison, and a 
research workflow. 

 

ONE-SENTENCE TAKEAWAY  Competence means knowing what must be verified, where to find it, and how to document the 
conclusion. 
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Section 8 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 8.1 — The Design-Requirement Hierarchy 

 
Figure 8.2 — Memorize, Look Up, or Verify 

 
Figure 8.3 — How to Research a Design Question 

Reserved for refinement notes or an alternate concept. 
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9. Division 26 Fundamentals 

SECTION GOAL  Introduce the electrical-power families that support a modern classroom. 

 

Division 26 commonly addresses electrical distribution, grounding and bonding, wiring methods, lighting, lighting 
controls, receptacles, equipment connections, metering, and related electrical work. Exact specification 
organization varies by project, but the division helps designers and contractors classify responsibilities and locate 
requirements. 

Lighting and controls 

Classroom lighting should respond to how the room is used. Designers consider visual tasks, teaching modes, 
daylight, switching and dimming zones, automatic controls, emergency operation, sensor coverage, reflected 
ceiling coordination, maintenance, and commissioning. A neat luminaire pattern is not enough if controls confuse 
occupants or ceiling devices conflict. 

Receptacles and equipment power 

Receptacles serve people and planned equipment, not empty wall lengths. Classroom decisions may include 
teacher power, display power, casework, charging, cleaning, flexible furniture, dedicated loads, and sink-related 
equipment. Residential spacing rules should not be casually transferred to classrooms. Protection near water and 
equipment connections must follow the project’s adopted requirements and actual equipment. 

Source and documentation 

Every electrical load needs a defensible source. A complete concept identifies the serving panel or system, circuit 
or connection intent, voltage and phase where relevant, control relationship, and special requirements. Panel 
schedules, load calculations, notes, details, and specifications must agree with the plan. 

COMMON BEGINNER MISTAKE  Placing a receptacle first and asking about the source later. Begin with room use and 
equipment, then carry the decision through the distribution system. 

 

Mini-check 

• Identify the teaching, display, casework, cleaning, and flexible-use power needs. 
• Separate general receptacles from dedicated or equipment-specific connections. 
• Explain how lighting zones support at least two classroom activities. 

PLANNED VISUAL  Figures 9.1 through 9.3 will map Division 26 systems, show a coordinated reflected ceiling plan, and 
coordinate receptacles, casework, equipment, and sink conditions. 

 

ONE-SENTENCE TAKEAWAY  Division 26 turns room use into safe, controllable, maintainable electrical power. 
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Section 9 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 9.1 — Division 26 System Map 

 
Figure 9.2 — Classroom Reflected Ceiling Plan 

 
Figure 9.3 — Receptacles, Casework, and Sink Coordination 

Reserved for refinement notes or an alternate concept. 
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10. Division 27 Fundamentals 

SECTION GOAL  Introduce communications and audiovisual systems as networked pathways rather than ordinary power 
loads. 

 

Division 27 commonly includes structured cabling, data outlets, wireless access points, audiovisual infrastructure, 
instructional audio, clock/intercom or public-address systems, and other owner communications systems. The 
exact scope may be designed by the electrical engineer, technology consultant, owner, vendor, or a combination. 
Responsibility must be stated rather than assumed. 

The classroom-to-IDF relationship 

Most classroom communications devices connect through cable and pathway to an intermediate distribution 
frame. The IDF contains or supports racks, patching, switching, grounding, cable management, and backbone 
connections to the main distribution frame or headend. Cable length, pathway capacity, accessibility, separation, 
bend radius, firestopping, support, and equipment environment all matter. 

The teaching wall 
A modern teaching wall can include a display, interactive board, computer interface, data, audiovisual input, 
instructional audio, controls, and nearby power. HDMI, USB, wireless presentation, and connector types are owner- 
and equipment-specific. The designer should not freeze a connection detail before the owner’s technology and final 
equipment are understood. 

Wireless is still designed 

A wireless access point needs data connectivity, often power delivered through the network, mounting, coverage, 
and a coordinated ceiling location. Coverage should be informed by owner standards and system design, not by 
placing a symbol at the visual center of the room. 

COMMON BEGINNER MISTAKE  Showing a data outlet as though it were circuited directly to the classroom electrical panel. Its 
pathway belongs to a communications system even when network equipment elsewhere requires electrical power. 

 

Explain it back 

Trace a classroom data outlet and wireless access point to the IDF. Name the pathway, support method, 
penetration/firestopping issue, and owner decision that could change the design. 

PLANNED VISUAL  Figures 10.1 through 10.3 will show teaching-wall communications, classroom-to-IDF star topology, and 
accessible pathway/support concepts. 

 

ONE-SENTENCE TAKEAWAY  Division 27 connects the room to shared communications systems through coordinated, 
maintainable pathways. 
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Section 10 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 10.1 — Teaching-Wall Communications and Low-

Voltage Diagram 

 
Figure 10.2 — Classroom-to-IDF Star Topology 

 
Figure 10.3 — Pathway and Cable-Support Concept 

Reserved for refinement notes or an alternate concept. 
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11. Division 28 Fundamentals 

SECTION GOAL  Introduce life-safety and security systems while preserving the distinction between system pathways and 
branch power. 

 

Division 28 commonly includes electronic safety and security systems such as fire alarm, access control, intrusion 
detection, and video surveillance. Project organization and consultant responsibilities vary. In a classroom, only the 
systems required by the project should be shown; a teaching diagram should not imply that every possible device 
belongs in every room. 

Fire alarm as a supervised system 

A visible speaker, horn, strobe, speaker/strobe, detector, or module is part of a larger system. The system may 
include a fire-alarm control unit, voice panel, notification appliance circuit power supply, batteries, initiating 
circuits, signaling circuits, network connections, programming, monitoring, testing, and acceptance. Electrical 
power serves the system equipment, while supervised circuits or pathways extend from that equipment to field 
devices. 

Security interfaces 

Access control and security devices can involve readers, door position switches, request-to-exit devices, locking 
hardware, power supplies, controllers, network connections, emergency-release interfaces, and coordination with 
doors and hardware. The device on the plan does not explain the entire sequence of operation. 

LIFE-SAFETY RESTRAINT  Visibility, audibility, coverage, survivability, power, pathway, and testing requirements depend on 
the adopted criteria and system design. Do not present one classroom example as universally compliant. 

 

System-mapping exercise 

Choose one notification appliance or security interface. Draw two paths: the electrical power that serves the 
system equipment and the supervised, signaling, or network path that reaches the classroom device. Label what 
remains unknown. 

PLANNED VISUAL  Figures 11.1 through 11.3 will show the fire-alarm path from system panel to classroom, a clean Division 
28 layer, and the difference between branch power and a supervised system circuit. 

 

ONE-SENTENCE TAKEAWAY  Division 28 devices belong to complete, supervised, tested systems—not isolated symbols. 
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Section 11 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 11.1 — Fire-Alarm System from Panel to Classroom 

 
Figure 11.2 — Classroom Life-Safety and Security Layer 

 
Figure 11.3 — Division 28 Is Not a Power Branch Circuit 

Reserved for refinement notes or an alternate concept. 
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12. Interdisciplinary Coordination 

SECTION GOAL  Teach that the electrical plan sits inside everybody else’s plan. 

 

The electrical engineer must understand where other systems live and how their equipment changes power, 
pathways, clearances, controls, and maintenance access. Coordination is not the act of squeezing symbols into 
leftover space. It is the process of making the room buildable, usable, serviceable, and consistent across 
disciplines. 

Ceiling coordination 

A classroom ceiling may contain luminaires, diffusers, grilles, sprinklers, speakers, wireless access points, 
detectors when required, projectors or other technology, structure, and access panels. Each device has functional 
coverage and clearance needs. The reflected ceiling plan should communicate priorities and resolve conflicts 
before installation whenever possible. 

Sink and casework coordination 

A sink may be paired with manual or powered faucets, dispensers, local transformers, appliances, or controls. 
Casework affects box type, mounting, routing, accessibility, and final device alignment. Plumbing defines piping 
and water exposure. Architecture and millwork define surfaces and openings. Equipment selections determine 
actual electrical characteristics. The electrical scope must follow approved information—not a generic 
assumption. 

Teaching-wall coordination 

The teaching wall brings power, data, AV, displays, controls, casework, blocking, accessibility, and furniture into 
one zone. A device may be technically present yet unusable because it is hidden behind a display, blocked by 
casework, misaligned with an elevation, or disconnected from the owner’s technology standard. 

FIELD LESSON  If several trades need the same small space, the conflict is already part of the design—even if no drawing 
currently shows it. 

 

Coordination markup 

Overlay the electrical, reflected ceiling, technology, plumbing, and architectural information for one classroom. 
Circle conflicts, mark access needs, and list decisions that require another discipline or the owner. 

PLANNED VISUAL  Figures 12.1 through 12.3 will show the coordinated room, a ceiling before-and-after, and trade 
responsibilities around the sink and casework. 

 

ONE-SENTENCE TAKEAWAY  Good coordination protects the people who build, use, maintain, and eventually change the 
room. 
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Section 12 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 12.1 — Interdisciplinary Coordination Diagram 

 
Figure 12.2 — Ceiling Coordination Before and After 

 
Figure 12.3 — Sink and Casework Trade Coordination 

Reserved for refinement notes or an alternate concept. 
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13. Small Placement Exercises 

SECTION GOAL  Let beginners practice one decision at a time before designing the full classroom. 

 

A complete classroom is too large for the first placement exercise. Small decisions reveal the reasoning process 
without overwhelming the learner. Each exercise should produce a proposed location, a short explanation, at least 
one assumption, and a list of conditions that could change the answer. 

Exercise A: place the light switch 

At a small room entrance, select a control location. Consider door swing, approach, accessibility, expected 
occupant movement, visibility, multi-location control, automatic-control intent, and conflicts with glazing or 
hardware. The answer is not simply ‘beside the door.’ 

Exercise B: place useful receptacles 

Use a partially furnished room. Serve teacher equipment, display needs, casework, cleaning, flexible learning, and 
special equipment. Avoid residential wall-spacing assumptions. Mark any dedicated load, floor device, or sink-
related question separately. 

Exercise C: place communications 

Select locations for data, teaching-wall interfaces, and a wireless access point. Consider coverage, pathway, IDF 
relationship, ceiling obstructions, owner standards, final equipment, and future change. 

Exercise D: place a notification device 

Consider room geometry, wall and ceiling conditions, visibility, audibility, competing devices, and the system 
pathway. Do not claim universal code compliance from the exercise alone. 

REQUIRED EXPLANATION  For every placement: What is it? What serves it? Why here? What does it coordinate with? What 
remains unknown? How will it be verified? 

 

PLANNED VISUAL  Figures 13.1 through 13.4 will provide uncluttered room fragments for switch, receptacle, 
communications, and fire-alarm placement practice. 

 

ONE-SENTENCE TAKEAWAY  Strong room design is built from small decisions that can be explained and checked. 
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Section 13 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 13.1 — Place the Light Switch 

 
Figure 13.2 — Place Receptacles Around Furniture and 

Casework 

 
Figure 13.3 — Place the WAP and Communications Outlets 

 
Figure 13.4 — Place a Fire-Alarm Notification Device 
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14. Classroom Requirements and Assumptions 

SECTION GOAL  Convert an incomplete room description into an organized design program. 

 

Design rarely begins with perfect information. The learner must distinguish requirements from preferences, 
assumptions from confirmed facts, and open questions from design decisions. An assumption is not a hidden 
guess; it is a temporary statement made visible so the team can confirm, revise, or reject it. 

Build the room data sheet 

• Occupancy, grade level, room use, and anticipated number of occupants. 
• Room dimensions, ceiling height and type, doors, windows, and daylight orientation. 
• Teaching wall, furniture plan, casework, sink, and fixed equipment. 
• Display, audiovisual, wireless, instructional audio, clock/intercom, and owner technology. 
• Lighting modes, control expectations, emergency operation, and hours of use. 
• Accessibility needs, security interfaces, maintenance access, and future flexibility. 
• Known loads, voltages, connection information, and responsible discipline. 

Use an assumption log 

Each open item should have a description, status, source, owner, due date or decision point, and design 
consequence. Useful status labels include confirmed, pending, owner decision, architectural coordination, 
consultant coordination, equipment selection, and code-review question. 

EXAMPLE  Pending: final interactive display model. Temporary design basis: wall-mounted display with nearby power and 
data. Consequence: receptacle, data, blocking, and connection-interface locations must be confirmed before construction 
release. 

 

Begin the capstone 

Using the blank architectural base plan, complete the room data sheet and assumption log before placing systems. 
If the information is not available, write a reasonable educational assumption and label it clearly. 

PLANNED VISUAL  Figures 14.1 through 14.3 will provide the classroom data sheet, assumption log, and empty architectural 
base plan used throughout the capstone. 

 

ONE-SENTENCE TAKEAWAY  Visible assumptions allow a design to advance without pretending uncertainty has disappeared. 

 



ENGINEERING 101  |  MODERN CLASSROOM DESIGN 

Joel Maurice Lomnick, EIT  •  portfolio.lomnickpro.com  •  30 

Section 14 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 14.1 — Classroom Program and Room Data Sheet 

 
Figure 14.2 — Assumption Log 

 
Figure 14.3 — Empty Architectural Base Plan 

Reserved for refinement notes or an alternate concept. 
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15. Separate the Design Layers 

SECTION GOAL  Reduce complexity by designing and reviewing one system family at a time on a shared architectural 
background. 

 

A coordinated classroom contains too much information to understand all at once. Separate layers help the 
designer focus, expose gaps, and avoid mixing systems. Every layer uses the same room geometry so the pieces 
can later be combined. 

Layer 1: lighting and controls 

Show luminaires, control zones, switches or stations, sensors, daylight response, emergency intent, and directly 
relevant ceiling coordination. Explain which classroom activities the zones support. 

Layer 2: receptacles and equipment power 

Show general and teacher power, display power, casework, sink-related equipment, dedicated loads, cleaning and 
flexible-use locations, source intent, and any special protection or connection questions. 

Layer 3: communications and AV 

Show data outlets, display interfaces, teacher station, wireless access point, instructional audio, clock/intercom or 
owner systems, and pathways toward the IDF. Keep Division 26 and Division 28 information off this layer except 
where a clear interface must be noted. 

Layer 4: life safety and security 

Show only the Division 28 devices and pathways required by the classroom concept. Identify connections to the 
larger system and avoid suggesting that every possible device is required. 

Layer 5: other-trade coordination 

Show ceiling grid, diffusers, sprinklers, structure, access panels, doors, windows, casework, sink, furniture, and 
technology footprints that affect the electrical systems. 

LAYER REVIEW  A layer is complete only when you can describe its source, pathway, placement logic, coordination needs, 
unknowns, and verification method. 

 

PLANNED VISUAL  Figures 15.1 through 15.5 will use one shared classroom background so lighting, power, communications, 
life safety, and other-trade coordination can be reviewed separately. 

 

ONE-SENTENCE TAKEAWAY  Separate the systems to understand them; keep the background common so they can be 
coordinated. 
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Section 15 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 15.1 — Lighting and Lighting-Control Layer 

 
Figure 15.2 — Receptacle and Equipment-Power Layer 

 
Figure 15.3 — Communications and AV Layer 

 
Figure 15.4 — Life-Safety and Security Layer 

 
Figure 15.5 — Architectural and Other-Trade Coordination 

Layer 

Reserved for refinement notes or an alternate concept. 
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16. Combine the Layers 

SECTION GOAL  Turn separate system concepts into a coordinated classroom and a readable drawing set. 

 

Combining layers is not the same as stacking them. When systems overlap, the designer must decide what moves, 
what has priority, what requires another view or detail, and what should appear on a different sheet. The goal is 
coordinated information, not maximum symbol density. 

Composite review sequence 

25.Place all layers on the same architectural base and identify direct conflicts. 
26.Check doors, casework, displays, furniture, sinks, windows, and accessible reach conditions. 
27.Check the ceiling for coverage conflicts, structure, access, and maintainability. 
28.Trace each load or device to the correct source or system pathway. 
29.Compare plans with schedules, notes, details, and specifications. 
30.Decide which information belongs on separate lighting, power, communications, or fire-alarm sheets. 

Readable construction information 

A practice overlay may use colors to teach system relationships. A real construction set may split the information 
across several sheets. Either way, symbols, tags, circuiting, notes, and references must remain visually distinct. 
Data and fire-alarm paths should not look like ordinary branch circuits. Equipment power should align with final 
selections. Unused legend symbols should be removed from the exercise. 

COORDINATION QUESTION  If a contractor, reviewer, or future designer sees only this sheet, can that person tell where to 
find the rest of the requirement? 

 

Capstone step 

Combine the learner’s five layers. Resolve at least three conflicts and write a brief change log explaining what 
moved, why it moved, and what reference or coordination decision supported the revision. 

PLANNED VISUAL  Figures 16.1 through 16.3 will show the coordinated classroom, a color-coded teaching overlay, and how 
the same information becomes a multi-sheet drawing set. 

 

ONE-SENTENCE TAKEAWAY  Coordination transforms separate correct ideas into one buildable and readable design. 
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Section 16 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 16.1 — Coordinated Composite Classroom Plan 

 
Figure 16.2 — Composite Plan with Color-Coded System 

Overlays 

 
Figure 16.3 — From Four Layers to One Drawing Set 

Reserved for refinement notes or an alternate concept. 
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17. Quality-Control Review 

SECTION GOAL  Teach learners to find and correct their own errors before the drawing reaches someone else. 

 

Quality control is a deliberate review against project intent, technical criteria, coordination, and document 
consistency. It is not a final spell-check. A designer should review from several viewpoints because the person who 
created the plan is often least able to see what the plan silently assumes. 

Review in passes 

• Architecture pass: backgrounds, room names, doors, casework, ceilings, and current revisions. 
• Source pass: panel, circuit, voltage, phase, system panel, pathway, and upstream capacity. 
• Control pass: switching, dimming, sensors, daylight, emergency operation, and sequences. 
• Coordination pass: furniture, equipment, accessibility, HVAC, plumbing, structure, technology, and 

maintenance access. 
• Document pass: symbols, notes, schedules, details, specifications, and cross-sheet consistency. 
• Constructability pass: routing, penetrations, supports, firestopping, phasing, access, testing, and 

replacement. 

Redline with purpose 

A useful redline identifies the problem and points toward the missing decision. ‘Fix receptacle’ is weak. ‘Receptacle 
conflicts with full-height casework; coordinate elevation and relocate to accessible side panel if approved’ teaches 
the reason and the next action. 

BEGINNER ERRORS TO PLANT AND FIND  Blocked door control, receptacle behind casework, overlapping ceiling devices, 
missing circuit information, unclear symbol, wireless access point near an obstruction, mixed power/signal paths, and a plan 
that disagrees with its schedule. 

 

QC exercise 

Review the intentionally flawed classroom plan without viewing the answer key. Mark each issue, classify it, explain 
the consequence, and propose a correction. Then compare the revised plan with the original assumptions. 

PLANNED VISUAL  Figures 17.1 through 17.3 will provide the flawed first draft, corrected plan, and electrical-designer quality-
control checklist. 

 

ONE-SENTENCE TAKEAWAY  Quality control is the discipline of making hidden assumptions and conflicts visible before 
construction does. 
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Section 17 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 17.1 — First Draft with Redline Comments 

 
Figure 17.2 — Revised Plan After Quality Control 

 
Figure 17.3 — Electrical Designer QC Checklist 

Reserved for refinement notes or an alternate concept. 
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18. Suggested Solution and Alternatives 

SECTION GOAL  Demonstrate that a classroom design is a defensible solution—not the only possible answer. 

 

The sample classroom plan should be presented only after the learner completes the exercise. Its purpose is to 
demonstrate a coordinated reasoning path, not to reward matching every symbol. Two layouts can both be 
acceptable if each responds to the room program, applicable requirements, owner standards, equipment, 
accessibility, maintainability, and coordination. 

A suggested traditional layout 

A room organized in rows may emphasize a front teaching wall, predictable sightlines, perimeter power, defined 
lighting zones, and teacher control from a consistent location. Its weakness may be reduced flexibility when 
furniture or teaching modes change. 

A collaborative layout 

A room organized around groups may require more flexible power, stronger wireless planning, different lighting 
priorities, alternate display relationships, and careful management of floor or perimeter devices. Its flexibility may 
increase cost, pathway complexity, or maintenance needs. 

Compare with criteria 

• Learning flexibility and furniture change 
• Initial cost and installation complexity 
• Accessibility and clear circulation 
• Maintainability and replacement access 
• Technology and power adaptability 
• Coordination risk and future renovation 

PROFESSIONAL LANGUAGE  Say, ‘This solution is supported by these assumptions and criteria.’ Avoid saying, ‘This is the 
answer,’ unless the project has removed the alternatives. 

 

Alternative exercise 

Change one major assumption—furniture orientation, teaching wall, sink location, display type, or owner 
technology. Revise the affected layers and explain the cost, coordination, and operational consequences. 

PLANNED VISUAL  Figures 18.1 through 18.4 will show the suggested plan, traditional and collaborative alternatives, and a 
comparison matrix. 

 

ONE-SENTENCE TAKEAWAY  Design quality is measured by reasoning, coordination, and fitness for use—not by copying one 
arrangement. 
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Section 18 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 18.1 — Suggested Classroom Design 

 
Figure 18.2 — Alternate Layout A: Traditional Rows 

 
Figure 18.3 — Alternate Layout B: Collaborative Groups 

 
Figure 18.4 — Compare the Alternatives 
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19. RFIs, Submittals, Field Changes, Testing, and Commissioning 

SECTION GOAL  Carry the learner beyond design drawings into construction and system performance. 

 

Construction documents communicate design intent, but they do not end the conversation. Contractors ask 
Requests for Information when documents conflict, field conditions differ, or required information is unclear. 
Designers respond with enough direction to protect intent while respecting contract roles and project authority. 

Submittals are not a second design 

Product data and shop drawings show what the contractor proposes to provide. Review compares the submitted 
item with the specified requirements and identifies deviations, interfaces, and coordination consequences. 
Approval language and responsibility depend on the contract. A product that appears equivalent on one line may 
change power, controls, dimensions, pathways, clearances, or schedule. 

Field conditions change information 

Renovations and occupied schools often reveal concealed conditions, limited shutdown windows, above-ceiling 
congestion, inaccessible pathways, or equipment that differs from record documents. Changes must be 
documented, coordinated, and communicated. Privacy-safe teaching examples should use generic project labels 
and remove identifying information. 

Testing and commissioning 

Installation does not prove performance. Lighting controls may require programming, sensor aiming, daylight 
calibration, functional testing, issue tracking, correction, and owner training. Fire alarm, communications, security, 
and power systems have their own testing and acceptance processes. Closeout should leave accurate records, 
training, and maintainable systems. 

SAMPLE GENERIC RFI  The final display model differs from the design basis and changes power and data connection points. 
Confirm approved model, mounting height, interface location, and responsibility before rough-in proceeds. 

 

Construction-flow exercise 

For the sample RFI, write the missing information, likely affected drawings/specifications, disciplines to coordinate, 
temporary assumption to avoid, and the documentation required after resolution. 

PLANNED VISUAL  Figures 19.1 through 19.4 will show the design-to-construction information flow, generic RFI, submittal 
comparison, and lighting-control commissioning sequence. 

 

ONE-SENTENCE TAKEAWAY  The design is successful only when the installed systems are coordinated, tested, understood, 
and maintainable. 
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Section 19 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 19.1 — Design-to-Construction Information Flow 

 
Figure 19.2 — Sample Generic RFI 

 
Figure 19.3 — Submittal Review Example 

 
Figure 19.4 — Lighting-Control Commissioning Sequence 
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20. Final Teach-Back and Reflection 

SECTION GOAL  Require the learner to create, explain, check, and revise a complete classroom concept. 

 

The capstone returns to the empty architectural classroom introduced earlier. The learner now develops separate 
lighting, power, communications, life-safety/security, and coordination layers; combines them; performs quality 
control; and explains the final concept. The sample solution remains hidden until the learner completes a first draft. 

Final classroom deliverables 

• Completed classroom program and room data sheet 
• Assumption and open-question log 
• Five separate design and coordination layers 
• Coordinated composite plan 
• Source, circuit, system, and pathway explanations 
• Quality-control redline and revised plan 
• Short comparison with the sample or alternate solution 
• Final teach-back presentation or written explanation 

The teach-back prompt 

For each major device or system, complete the statement: ‘This belongs to Division __. It is served from __. It uses __ 
pathway. It is located here because __. It coordinates with __. The remaining assumption is __. It is tested or 
commissioned by __.’ 

Measure growth honestly 

The goal is not expert status after one guide. The goal is a stronger map. A successful learner can now recognize the 
major systems in a classroom, read the architectural background, trace sources and pathways, distinguish power 
from communications and supervised systems, make small placement decisions, document assumptions, identify 
conflicts, research a requirement, revise work, and explain when professional review is required. 

FINAL REFLECTION  What can you now recognize, place, explain, check, or research that you could not do before? What still 
feels uncertain? What is the next smaller project that will strengthen the skill? 

 

PLANNED VISUAL  Figures 20.1 through 20.4 will provide the blank capstone plan, final sample plan, explain-your-design 
worksheet, and beginner-to-designer progress map. 

 

ONE-SENTENCE TAKEAWAY  The learner has not memorized a classroom; the learner has built a method for approaching the 
next design problem. 
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Section 20 Mini Visual Storyboard 

Concept Round 1 — These miniatures establish teaching purpose, visual sequence, system colors, and reusable 
backgrounds. Details, labels, scale, and realism will be refined in later rounds. 

 
Figure 20.1 — Final Classroom Practice Plan 

 
Figure 20.2 — Final Sample Classroom Electrical Plan 

 
Figure 20.3 — Explain Your Design Worksheet 

 
Figure 20.4 — Beginner-to-Designer Progress Map 



ENGINEERING 101  |  MODERN CLASSROOM DESIGN 

Joel Maurice Lomnick, EIT  •  portfolio.lomnickpro.com  •  43 

Closing: Engineering Is Service 

Engineering is not only symbols, calculations, and equipment. It is protection, communication, stewardship, public 
trust, and the responsibility to leave useful systems behind. A well-designed classroom supports students and 
teachers who may never see the drawings. A well-designed teaching resource supports future designers who may 
never have had access to informal professional mentorship. 

This abbreviated edition establishes the route from beginner to classroom designer. The next stage is to deepen 
each section with examples, definitions, calculations, references, worksheets, mentor interludes, figures, and 
answer keys—while preserving the plain language, technical restraint, and teach-back method introduced here. 

JOEL’S RULE OF THUMB  If you cannot explain what serves it, why it is there, what it coordinates with, and how it will be 
verified, the design decision is not finished. 

 

Educational concept only. Device requirements, locations, ratings, pathways, and responsibilities vary by adopted 
codes, owner standards, project specifications, equipment, and Authority Having Jurisdiction. 


