Unit Plan
Advanced Prompt Engineering
Electronics/Robotics and Automation
High School / Year 2 / Arts, A/V Technology & Communications

Unit Profile
Upon completion of this unit, students will demonstrate advanced skills in crafting effective prompts for large language models (LLMs). Building on the Year 1 AI foundations — where students learned what AI is, how it works, and used basic AI tools — this unit teaches students to engineer precise, purposeful prompts using techniques including system prompts, chain-of-thought reasoning, few-shot prompting, and structured output formatting. Students will iteratively refine prompts based on evaluation criteria and develop the critical thinking skills to assess AI-generated responses for accuracy, completeness, and relevance. Mastery will be assessed through prompt portfolios, comparative response evaluations, and practical prompt engineering challenges.
Total Hours: 8
ELA Hours: 4
Math Hours: 1
Science Hours: 3
Essential Questions
1. How does the structure of a prompt determine the quality and usefulness of an AI response?
1. What is chain-of-thought prompting and when does it improve AI reasoning?
1. How can few-shot examples guide an AI model to produce consistently formatted output?
1. What criteria should be used to evaluate whether an AI response is accurate, complete, and useful?
Content
1. System Prompts and Role Setting: Understanding the system prompt as persistent context; defining AI behavior, tone, and constraints through system-level instructions; setting guardrails and output expectations; comparing responses with and without system prompts; best practices for system prompt design in different applications
1. Chain-of-Thought Prompting: Instructing AI to show its reasoning step by step; improving accuracy on math, logic, and multi-step problems; comparing direct-answer vs. chain-of-thought responses; recognizing when chain-of-thought is beneficial vs. unnecessary; zero-shot chain-of-thought ("Let's think step by step")
1. Few-Shot Prompting: Providing input-output examples to establish patterns; selecting representative and diverse examples; controlling output format and style through demonstration; comparing zero-shot, one-shot, and few-shot results; understanding in-context learning as a prompting technique
1. Structured Output Formatting: Requesting specific output formats (JSON, CSV, markdown tables, numbered lists); using delimiters and formatting instructions; parsing structured AI output for use in other tools and scripts; validating output format consistency; combining format instructions with other prompting techniques
1. Prompt Iteration and Refinement: Systematic approach to improving prompts — test, evaluate, revise; identifying failure modes (vague answers, hallucinations, format violations); A/B testing prompts and comparing results; documenting prompt versions and their outcomes; building a personal prompt library for common tasks
1. Evaluating AI Responses: Criteria for evaluation — accuracy, completeness, relevance, coherence, and format compliance; cross-referencing AI claims with trusted sources; recognizing hallucinations and confident-sounding errors; evaluating bias and perspective in AI-generated content; developing rubrics for consistent response assessment
Academic Skills
Mathematics:
1. Use chain-of-thought prompting to solve and verify multi-step math problems with AI assistance
1. Quantitatively compare AI response quality across prompting techniques (accuracy rates, format compliance scores)
English Language Arts:
1. Write clear, precise prompts that communicate intent effectively to an AI model
1. Evaluate AI-generated text for accuracy, coherence, logical structure, and appropriate tone
1. Iterate on written prompts using feedback and evaluation data
1. Document prompt engineering experiments in a structured portfolio
Science:
1. Apply the scientific method to prompt engineering — form hypotheses about which techniques will improve responses, test systematically, and draw conclusions
1. Evaluate AI-generated scientific explanations for factual accuracy by cross-referencing authoritative sources
1. Investigate how different prompting variables affect output quality through controlled experiments
CTE Skills
1. Design system prompts that establish effective context and constraints for AI interactions
1. Apply chain-of-thought prompting to improve AI reasoning on complex problems
1. Use few-shot examples to control AI output format and style
1. Request and validate structured output (JSON, CSV, tables) from AI models
1. Iterate on prompts systematically using evaluation criteria and version tracking
1. Evaluate AI responses critically for accuracy, completeness, and potential hallucinations
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. 11-12W2: Write informative/explanatory texts to examine and convey complex ideas clearly and accurately.
1. 11-12W4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
1. 11-12SL1: Initiate and participate effectively in a range of collaborative discussions.
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 8: Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text.
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: P-12 Science Learning Standards (NYSSLS)
1. HS-ETS1-3: Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of constraints.
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.
1. Standard 3a — Universal Foundation Skills: Technology — Apply knowledge of technology to identify and solve problems.
Assessments
Activities / Strategies
ELA
1. Students will build a prompt engineering portfolio documenting at least six prompt experiments with version history and evaluation notes
1. Students will write a comparative analysis of zero-shot, one-shot, and few-shot prompting results for a given task
1. Students will evaluate AI-generated text passages for accuracy and coherence, writing critiques that cite specific evidence
1. Students will participate in a prompt engineering challenge, iterating on prompts to achieve the best response for a given problem
MATH
1. Students will use chain-of-thought prompting to have AI solve multi-step math problems, verifying each step for correctness
1. Students will quantify response quality across prompting techniques by scoring outputs against a rubric
SCIENCE
1. Students will design controlled experiments comparing prompting techniques, changing one variable at a time and recording results
1. Students will fact-check AI-generated scientific explanations using authoritative sources and document discrepancies
1. Students will investigate how system prompt constraints affect AI response accuracy on technical topics
Resources
1. OpenAI Prompt Engineering Guide (platform.openai.com)
1. Anthropic Prompt Engineering Documentation (docs.anthropic.com)
1. Learn Prompting — Open-Source Prompt Engineering Course (learnprompting.org)
1. Google AI Studio for prompt experimentation
1. ChatGPT, Claude, or equivalent AI platforms for hands-on practice
1. Brex Prompt Engineering Guide (GitHub)
1. AI Literacy Reference Materials from Year 1 curriculum
1. Student prompt engineering portfolio templates
