
Grade Difference in Explanation Bloom’s Taxonomy Level

Mindset Values for 

Pairs + Individual 

Work

3rd Grade Very simple, story-like explanation. 

Focus on naming parts and what 

they do: battery gives energy, switch 

turns it on/off, resistor keeps it safe, 

LED lights up. Avoid technical terms 

except “circuit.”

Remember / Understand — 

name parts, describe simple 

functions.

Curiosity + Cooperation — 

ask “What does this part 

do?” Take turns touching 

parts, listening, and 

sharing observations.

4th Grade Adds basic science vocabulary: 

current, voltage, positive/negative, 

closed path, and energy conversion. 

Still uses simple analogies such as 

“voltage is a push.”

Understand — explain what 

each part does in simple cause-

and-effect terms.

Carefulness + 

Communication — explain 

thinking aloud, use correct 

part names, and help a 

partner check connections.

5th Grade Introduces clearer cause-and-effect 

reasoning. Students can understand 

closed loop, resistance, polarity, and 

what happens if a part is missing or 

connected the wrong way.

Understand / Apply — use the 

explanation to predict simple 

outcomes.

Persistence + Teamwork 

— try again when the LED 

does not light, switch roles, 

and solve the problem 

together before asking for 

help.

6th Grade Moves toward systems thinking: 

input → control → protection → 

output. Introduces electron flow 

versus conventional current at a 

light level and emphasizes testing 

one change at a time.

Apply / Analyze — build the 

circuit and identify how each 

part affects the system.

Systems Thinking + 

Responsibility — see how 

each part affects the whole 

circuit, record 

observations, and take 

ownership of assigned 

roles.
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7th Grade Adds more formal circuit language: 

voltage difference, current path, 

resistance, voltage drop, and basic 

troubleshooting. Ohm’s Law can be 

introduced conceptually.

Analyze — break the circuit 

into parts, explain interactions, 

troubleshoot failures.

Analytical Thinking + 

Respectful Collaboration 

— diagnose problems step 

by step, explain evidence, 

and challenge ideas 

without criticizing the 

person.

8th Grade Begins light quantitative thinking. 

Connects Ohm’s Law, power, 

current, brightness, resistor value, 

and design tradeoffs. Students can 

begin predicting what happens 

Analyze / Evaluate — compare 

resistor choices, predict 

behavior, judge safe operation.

Evidence-Based Judgment 

+ Adaptability — make 

predictions, compare 

results, adjust the design, 

and accept that good 
9th Grade Introduces introductory circuit 

analysis: series circuit behavior, 

conventional current vs. electron 

flow, voltage drops, component 

ratings, forward bias, and basic 

resistor selection.

Apply / Analyze / Evaluate — 

calculate, test, compare 

results, and justify design 

choices.

Precision + Accountability 

— calculate carefully, 

verify measurements, 

document assumptions, 

and be accountable to the 

partner and the circuit 

design.

10th Grade Adds formal analysis tools: 

Kirchhoff’s Voltage Law, LED 

forward voltage, multimeter 

measurement, current-limiting 

design, and safe component 

selection.

Analyze / Evaluate — use laws 

and measurements to validate 

circuit performance.

Verification Mindset + 

Technical Discipline — 

measure before 

concluding, validate with 

theory, and divide work 

between builder, tester, 

recorder, and explainer.

11th Grade Shifts toward engineering design. 

Adds nonlinear LED behavior, 

power dissipation, tolerance, internal 

resistance, switch bounce, design 

margin, and reliability.

Evaluate / Create — evaluate 

design reliability and propose 

improved component choices.

Design Judgment + 

Humility — recognize that 

“it works” is not enough, 

consider reliability and 

limits, and be willing to 

revise an initial design.



12th Grade Moves toward pre-college 

engineering. Includes 

semiconductor physics, I-V curves, 

load-line thinking, thermal limits, 

efficiency, reliability, and real-world 

design tradeoffs.

Create — design, justify, 

optimize, and defend a 

complete LED circuit solution.

Engineering Leadership + 

Ethical Responsibility — 

optimize safely, explain 

tradeoffs, mentor a 

partner, and design with 

reliability, efficiency, and 

user safety in mind.

Use Case How to Apply Suggested Evidence

Lesson 

Planning

Select the grade level and match 

vocabulary depth to students’ 

readiness.

Student explanations, exit 

tickets, and short 

reflections.

Pair Work

Assign rotating roles such as 

builder, checker, recorder, and 

explainer.

Partner checklist, 

observation notes, and 

completed circuit.

AI Literacy 

Extension

After building, students or 

parents ask AI to explain the 

circuit and compare the answer 

to what they observed.

Corrected AI explanation 

and student verification 

notes.

Mentorship

Older students or volunteers can 

mentor younger students using 

the table as a scaffolding guide.

Mentor notes, photos, and 

student questions.

How to Use This Spreadsheet


