Unit Plan
Basics of Computer Architecture
Electronics/Robotics and Automation
High School / Year 1 / Arts, A/V Technology & Communications

Unit Profile
Students will explore the fundamental architecture of modern computers, understanding how hardware components work together to process, store, and communicate data. This unit covers the von Neumann architecture model, CPU structure and operation, memory hierarchy (registers, cache, RAM, ROM), storage devices, the binary number system, and how data flows through a computer system. Students will connect these concepts to embedded systems and microcontrollers used in robotics, building a foundation for Year 2 microcontroller and programming units. Hands-on activities include identifying components on real hardware and understanding how data moves through a computer system.
Total Hours: 10
ELA Hours: 2
Math Hours: 1
Science Hours: 3
Essential Questions
1. What are the main components of a computer, and how do they work together to execute programs?
1. How does the CPU fetch, decode, and execute instructions?
1. What is the memory hierarchy, and why do computers use multiple levels of memory?
1. How is data represented inside a computer using binary (base-2)?
1. How does understanding computer architecture help when programming microcontrollers and robots?
Content
1. Von Neumann Architecture: The stored-program concept; the four main components (CPU, memory, input, output); the system bus (data bus, address bus, control bus); how instructions and data share memory; fetch-decode-execute cycle
1. Central Processing Unit (CPU): Arithmetic Logic Unit (ALU) — performs calculations and logic; Control Unit (CU) — directs operations; registers — small, fast storage inside the CPU; clock speed and its role in performance; introduction to instruction sets
1. Memory Hierarchy: Registers (fastest, smallest); cache memory (L1, L2, L3 — speed vs. size tradeoffs); RAM (volatile, main working memory); ROM/firmware (non-volatile, stores boot instructions); why hierarchy exists (cost vs. speed vs. capacity)
1. Storage Devices: Hard Disk Drives (HDD) — magnetic platters, read/write heads; Solid State Drives (SSD) — flash memory, no moving parts; USB flash drives; comparing storage technologies by speed, capacity, durability, and cost
1. Input/Output Systems: Common input devices (keyboard, mouse, sensors); common output devices (monitor, speakers, actuators); I/O ports (USB, HDMI, serial, GPIO); how I/O connects to robotics (sensors as input, motors as output)
1. Binary Number System: Base-2 representation; converting between binary and decimal; bits, bytes, kilobytes, megabytes, gigabytes; how binary relates to digital electronics (HIGH/LOW, 1/0, on/off)
1. Connecting to Robotics: How microcontrollers are simplified computers (CPU, memory, I/O on one chip); comparing a desktop PC to an Arduino or VEX V5 Brain; why understanding architecture matters for efficient programming and debugging
Academic Skills
Mathematics:
1. Convert between binary (base-2) and decimal (base-10) number systems
1. Calculate memory sizes and storage capacities using powers of 2
1. Understand prefixes: kilo (2^10), mega (2^20), giga (2^30)
English Language Arts:
1. Read and interpret technical documentation about computer components
1. Write descriptive labels and explanations for hardware components
1. Compare and contrast different technologies in written form
Science:
1. Understand the physics of storage devices (magnetic, optical, solid-state)
1. Explore heat generation and thermal management in computing systems
1. Apply systems thinking to understand how components interact
1. Investigate the electrical principles behind digital logic (HIGH/LOW voltage levels)
CTE Skills
1. Identify and describe the function of major computer hardware components
1. Explain the fetch-decode-execute cycle and how the CPU processes instructions
1. Convert between binary and decimal number systems
1. Compare memory and storage technologies by speed, capacity, and cost
1. Relate computer architecture concepts to microcontroller systems used in robotics
1. Perform basic system inspection and component identification on real hardware
Standards & Indicators
NY: NGLS: English Language Arts (2017)
**NY: Grades 11-12**
1. 11-12R1: Cite strong and thorough textual evidence to support analysis of what the text says explicitly as well as inferences drawn from the text.
1. 11-12R4: Determine the meaning of words and phrases as they are used in a text, including technical meanings.
1. 11-12W2: Write informative/explanatory texts to examine and convey complex ideas clearly and accurately.
NY: NGLS: Literacy in History/Social Studies, Science, and Technical Subjects (2017)
**NY: Grades 11-12**
1. RST 1: Cite specific textual evidence to support analysis of science and technical texts.
1. RST 4: Determine meaning of symbols and key terms in technical texts.
1. WHST 2: Write informative/explanatory texts, including the narration of technical processes.
NY: NGLS: Mathematics (2019)
1. AI-N.Q.1: Select quantities and use units as a way to interpret and guide the solution of multi-step problems.
NY: SLS: Science Performance Expectations (2018)
1. HS-PS4-5: Communicate technical information about how some technological devices use the principles of wave behavior and wave interactions with matter to transmit and capture information and energy.
NY: Career Development and Occupational Studies
**NY: Commencement**
1. Standard 3a — Universal Foundation Skills: Basic Skills — Read, write, listen, speak, and perform arithmetical and mathematical functions.
1. Standard 3a — Universal Foundation Skills: Thinking Skills — Demonstrate the ability to organize and process information and apply skills in new ways.
Assessments
Activities / Strategies
ELA
1. Component labeling activity: Students receive a diagram of a computer motherboard and write descriptions of each major component's function in their own words
1. Technology comparison essay: Students write a short comparison of two storage technologies (HDD vs. SSD), discussing advantages, disadvantages, and appropriate use cases
MATH
1. Binary conversion exercises: Students complete a worksheet converting numbers between binary and decimal, including binary addition problems
1. Powers of 2 challenge: Students build a reference chart of powers of 2 from 2^0 to 2^20 and relate each to real-world memory/storage values
SCIENCE
1. Computer teardown lab: Students carefully examine a decommissioned computer, identifying CPU, RAM, storage drives, and expansion cards; they document each component with sketches and notes
1. Fetch-decode-execute simulation: Students role-play the fetch-decode-execute cycle — one student acts as the CPU, another as memory, another as I/O — passing "instructions" (written on cards) through the steps
1. Architecture comparison: Students create a side-by-side chart comparing a desktop PC, a laptop, a smartphone, and an Arduino microcontroller across categories (CPU speed, RAM, storage, I/O, power consumption, cost)
Resources
1. Decommissioned computers for teardown activities
1. Motherboard diagram posters or large printouts
1. Binary-decimal conversion reference charts
1. CompTIA A+ Core Hardware reference materials
1. Online simulations of CPU fetch-decode-execute cycle
1. Arduino or VEX V5 Brain for architecture comparison activity
1. A+ Core Hardware (220-1001) Examination Objectives
