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Participation activity

ÅWe want to know about how youɅre using Aϥ Tools for software 
engineering and how they are impacting your learning experience

ÅWhat AI tools have you used?

ÅFor what tasks have you used them? How often?

ÅDid you find them useful?

ÅTake 5 minutes to complete this Google Form

https://bit.ly/4zYkheL  

https://bit.ly/4zYkheL


Administrivia

ÅProject 1A - Build Checkpoint

Due Monday, August 31st, 11:59pm 

Åϥf you havenɅt: PLEASE FILL OUT TEAMWORK SURVEY! 

ÅPosted to slack and canvas

ÅGet started early, ask for help, and check the #technical -support 

channel; chances are your questions have been asked by others!  



Hope to learn (from last class)



Gentle Reminder

ÅPlease close laptops

ÅTablets with stylus ok



Problem Sets

ÅDeliberate practice with key concepts of the course.

ÅSimilar in spirit to problem sets youɅre probably used to in natural 
science or math courses. 

Å5% of your grade

ÅGoal is to develop  your 1) memory and  2) understanding of  
your ability to apply software engineering principles.



Quizzes

Åϥn class, at the beginning. DonɅt be late!

ÅThey will be announced in advance.

ÅContent will be similar or even identical to problem sets. 

Å8-10 quizzes throughout the semester.

Å10% of your grade in the course.

ÅGoal is to develop  your 1) memory and  2) understanding of  
your ability to apply software engineering principles.

Åϥf you use LLMs on the problem sets you probably wonɅt do well on the 
quizzes. 



AI HW usage and Exam Grades



AI HW usage and Exam Grades



First Problem Set and Quiz

ÅFirst Problem Set:

ÅGoing out today

ÅDue on Wednesday, September 2 at 11:59pm.

ÅFirst Quiz
ÅOn Thursday, September 3 at the beginning of class (<10 min)

ÅLess than 10 min







What do we know about AI 
use in SE?
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ÅThe online retail giant said there had been a Ɉtrend of incidentsɉ in 
recent months, characterized by a Ɉhigh blast radiusɉ and ɈGen-AI 
assisted changesɉ among other factors, according to a briefing 
note for the meeting seen by the FT.









¢ƘŀǘΩǎ ŀ ƎƻƻŘ ǘƘƛƴƎΣ 
right?





https://gizmodo.com/klarna-hiring-back-human-help-after-going-all-in-on-ai-2000600767


https://fortune.com/2025/05/24/duolingo-ai-first-employees-ceo-luis-von-ahn/


Discussion

ÅFirst (5 min) Discuss with your neighbor:

ÅWhat is one ɉgoodɉ use of Aϥ

ÅWhat is one Ɉbadɉ use of Aϥ

ÅSecond Share with the class



Pedagogy vs Practice



How can we effectively 
deliver Software 

Engineering education in a 
world where GenAI exists?



ɉ Learning results from what the 
student does and thinks and only 
from what the student does and 
thinks. The teacher can advance 

learning only by influencing what 
the student does to learnɉ

-Herb Simon Turing Award 1975
Nobel in Econ 
1978



Principle: 
AI will result in 
learning when it 
influences students 
to Ɉdo and thinkɉ



How are students using AI?



Report on student AI use 

Ɉone of the first large -scale studies of 
real-world AI usage patterns in higher 
education, analyzing one million 
anonymized student conversations 
on Claude.aiɉ

ɈComputer Science students 
particularly overrepresented 
(accounting for 36.8% of studentsɅ 
conversations while comprising only 
5.4% of U.S. degrees)ɉ



~50% of requests are Direct Problem Solving || Output Creation



Cognitive tasks students delegate to AI

https:// citt.ufl.edu/resources/the-learning-process/designing-the-learning-experience/blooms-taxonomy/



Similar effects observed in practice

Distribution of perceived effort (%) in cognitive 
ŀŎǘƛǾƛǘƛŜǎ όōŀǎŜŘ ƻƴ .ƭƻƻƳΩǎ ǘŀȄƻƴƻƳȅύ ǿƘŜƴ 
using a GenAI tool compared to not using one.



Challenge: building 
component skills



Developing Mastery

Principle: To develop mastery, students 
must acquire component skills, practice 
integrating them, and know when to apply 
what they have learned.

Ambrose, Susan A., et al. How Learning Works : Seven Research -Based Principles for Smart 
Teaching, John Wiley & Sons, Incorporated, 2010.



KNOW WHEN 
TO APPLY 

Skills

Component skills matter

ɈFor students to achieve mastery within 
a domain, whether narrowly or broadly 
conceived, they need to develop a set of 
key component skills, practice them to 
the point where they can be combined 
ɳuently and used with a fair degree of 
automaticity, and know when and 
where to apply them appropriately.ɉ

PRACTICE
Integrating Skills

ACQUIRE
Component 

skills

Mastery



Example Component Skills

ÅResearch with introductory statistics 
students identiɲed two key skills 
involved in statistical data analysis: 
ÅThe ability to recognize the relevant 

variables

ÅThe ability to categorize them 
according to types.

Å45 minutes of direct instruction and 
feedback on identifying statistical 
problem types boosted beginnersɅ 
ability (Lovett 2002)

Consider a student writing a linked 
list. Component skills include:

ÅSyntax

ÅAbstraction of pointers

ÅAbstract reasoning about data 
structure

ÅɎ

We donɅt need more linked lists in the 
world, but do students need to 
develop those skills?



Analogy: Calculators?

ÅWe teach match to people without using 
calculators, is that similar to using LLMs to 
program?

ÅLLMs can program faster than a human

ÅBut calculators are always right.  We donɅt 
need to teach people to evaluate the 
output of a calculator

ÅSimilar analogy, compilers? Power tools?



What is hard about this? 

1 2 3 4

UNCONSCIOUS
Incompetence

CONSCIOUS
Incompetence

CONSCIOUS
Competence

UNCONSCIOUS
Competence



Challenge: How do we 
motivate students to 
persevere in component skill 
learning?



Student motivation

Before LLMs:

ÅOften motivated with Extrinsic 
Motivation (Grades)

ÅMore difficult to find answers (or 
easier to detect)

ÅOften easiest path forward is to do 
the work

After LLMs: 

ÅCorrect answers available  
with little to no effort 

ÅLLM answers are impossible to 
detect with high confidence 

ÅEasiest path forward is not 
doing the work



Marshmallow Experiment

Studies suggest that 
children who successfully 
delayed gratification had 
better life outcomes later 
on.

What about students now?



Big Ideas



How you use these tools matters

ÅAre you using them for things they are good at? 

ÅDo you have a clear path to validation and verification? 

ÅInfinte  Monkeys theorem



GenAI is really good at Generating Answers

ÅIt will (almost) always give you an answer

ÅThat answer is not trustworthy

ÅHow and we build trustworthy systems with untrustworthy parts?

ÅWhat are the implications of this?



Disclaimer: Failure ɮ You
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https://www.reddit.com/r/ProgrammerHumor/comments/1nkw3si/yaythanksforsolvingmyproblemclaude
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Disclaimer: Failure ɮ You

https:// www.reddit.com/r/ChatGPT/comments/1n4sjfp/gemini_offers_to_pay_me_for_a_developer_to_fix/



Analogy

ÅRoman Bridge: ÅConcrete Bridge:



Analogy

ÅBefore LLMs:

-Working directly with 
medium

-Slowly start building

-Builders could Ɉfeelɉ as they 
were building

ÅWorking with LLMs:

-Building the forms that 
define the surface, not 
directly working with the 
material

-Design takes vast majority of 
the time. Implementing is 
quick



Not all AI use is simliar



Dark Factory?



Reading LLM code has 
limited value



Motivation

ÅLinusɅs Law: ɈGiven enough eyeballs, all bugs are shallow.ɉ

Å- The Cathedral and the Bazaar, Eric Raymond



Code Review at Microsoft

Bacchelli, Alberto and Christian Bird. "Expectations, outcomes, and challenges of modern code review."
Proceedings of the 2013 International Conference on Software Engineering. IEEE Press, 2013.



Outcomes (Analyzing Reviews) 



Mismatch of Expectations and Outcomes 

ÅLow quality of code reviews

ÅReviewers look for easy errors, as formatting issues

ÅMiss serious errors

ÅUnderstanding is the main challenge
ÅUnderstanding the reason for a change

ÅUnderstanding the code and its context

ÅFeedback channels to ask questions often needed

ÅNo quality assurance on the outcome



Code Review at Google

Åϥntroduced to Ɉforce developers to write code that other 
developers could understandɉ

ÅThree benefits:
Åchecking the consistency of style and design

Åensuring adequate tests 

Åimproving security by making sure no single developer could commit 
arbitrary code without oversight

Caitlin Sadowski, Emma Söderberg, Luke Church, Michal Sipko, and Alberto Bacchelli. 2018. Modern Code Review: 
A Case Study at Google. International Conference on Software Engineering



Reviewing Relationships



Best Practices



Trust but Verify

ÅHow do we build trustworthy systems with untrustworthy 
components?

ÅAirplanes (lowest bidder/exacting specs)

ÅGoogle Search (redundancy/fault tolerance)

ÅWisdom of the crowds?



Context is KING

ÅOne of the best ways to improve tool output is to give the LLM the 
correct context.

ÅIncluding files in the prompt is different then having them in the Project

ÅMuch easier to do with an agents vs browser chatbots

ÅExplicit context/documentation is MUCH better than implicit 
documentation



Use AI to build verification + validation for 
AI

ÅDONɅT accept an answer from the LLM as validation

ÅDO use the LLM to create deterministic ways to validate the 
program (unit tests, integration tests, run tooling)

ÅDO have objective standards
ÅɈ80% test coverageɉ

ÅDO use your SE knowledge you build up in this class

ÅAsking the LLM to refactor

ÅAsk for design critique

ÅAsk for security audits



My QA journey



My QA journey

ÅI asked for tests, it returned low quality and low quantity test

Åϥ asked for more tests: ɈThis is enough tests for this type of codeɉ

Åϥ required higher code coverage. Ɉmore tests, but also lots of 
missing coverageɉ.
ÅI created a report, gave it a list of lines, and told it to cover them. MUCH 

better results, but still unable to cover some.

ÅAsked it to refactor for testability, even better results



My QA journeyɎ

ÅI asked it to test all the UI (it did not)

ÅI asked it to make a list of all the buttons (mostly correct)

ÅI asked it to make a table, with buttons, and description of what 
they did

ÅI asked it which buttons were pressed in integration tests

ÅI asked it to add tests for remaining rows, one by one



Make it easy to do the right thing

Å  ϥs it easy to make mistakes in your code? ϥs it tedious to build, 
test, and deploy? Do you need to change multiple files at once?

Åϥf you find these things annoying already, youɅre in for a bad time

ÅThe agent will often fall into the trap of making the same mistake

Å  Provide as much support and feedback as possible
Ågood tests let you move faster with higher confidence

Ålinters, test cases, MCPs (e.g., Playwright), hooks, pre-commits, Ɏ

Åcontinuous integration (GitHub Actions workflows), issues, pull requests

Åtasks.json, launch.json, custom helper scripts and commands

https://docs.github.com/en/copilot/concepts/agents/coding-agent/mcp-and-coding-agent
https://code.visualstudio.com/docs/debugtest/tasks
https://code.visualstudio.com/docs/debugtest/tasks
https://code.visualstudio.com/docs/debugtest/debugging-configuration
https://www.anthropic.com/engineering/claude-code-best-practices


Work in a sandboxed environment

ÅDonɅt auto-approve commands on your host machine!



Work in a sandboxed environment

ÅUse a dev container instead!

ÅBroke your container?
No worries! Start a new one.

ÅAuto -approve certain commands

ÅɈbun lintɉ, Ɉbun testɉɎ

ÅLet the agent do more with less interruption



Follow good coding practices

Å  Software design is a form of context engineering

ÅFollow a consistent code style and patterns

ÅUse descriptive names for variables and functions

ÅAdd docstrings to methods

ÅAdd comments that describe the why  and what  of your code, not how

ÅStructure your code into modular, well -scoped components

ÅWrite unit tests (gives clues for using API + helps spot regressions)

ÅAll of these steps reduce entropy and make it easier for you, your 
team, and the agent to understand the code and make changes

https:// docs.github.com/en/copilot/concepts/prompting/prompt-engineering#follow-good-coding-practices
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DonɅt jump straight into coding

ÅExplore: where do I need to make the change?
Åif you help the agent with pointers, it will usually perform better

Åtip: ask agent to understand the codebase then fork the context 

ÅPlan:  how should I make the change?
Åtry to split the change into smaller, independently verifiable steps

Åyou can collaborate with an AI to develop a good plan

Åturn your plan into a GitHub issue

Åalso see spec-driven development  and Spec Kit

ÅExecute:  did we implement the changes correctly?
Åsubmit a pull request and scrutinize carefully

https://github.blog/ai-and-ml/generative-ai/spec-driven-development-with-ai-get-started-with-a-new-open-source-toolkit/
https://github.blog/ai-and-ml/generative-ai/spec-driven-development-with-ai-get-started-with-a-new-open-source-toolkit/
https://github.blog/ai-and-ml/generative-ai/spec-driven-development-with-ai-get-started-with-a-new-open-source-toolkit/
https://github.com/github/spec-kit


Iterate on the design

ÅThe more complex the task, the less likely that the agent is going 
to have a one -shot success

ÅProvide a mock to the agent (e.g., Figma designs)

ÅGive the agent access to relevant MCPs (Playwright)

ÅProvide screenshots and relevant system outputs (remove noise)



https:// martinfowler.com/articles/workflowsOfRefactoring/#2hats

Vibe Coding

credit to GPT-5 for vibe hat

+

https://martinfowler.com/articles/workflowsOfRefactoring/#2hats
https://martinfowler.com/articles/workflowsOfRefactoring/#2hats
https://martinfowler.com/articles/workflowsOfRefactoring/#2hats
https://martinfowler.com/articles/workflowsOfRefactoring/#2hats
https://martinfowler.com/articles/workflowsOfRefactoring/#2hats


Concept: You are the Main Thread *

ÅAgents allow you to potentially  
be more productive
Åhard evidence for this claim is lacking

ÅTime spent manually on tasks 
is time that you could have 
spun up another agent
Åmore agents = higher opportunity cost

ÅSpend your time on the high -
value, important tasks

https:// claudelog.com/mechanics/you-are-the-main-thread/
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Delegate tasks to a background agent

ÅAsk Copilot  to work on tasks without having to watch it in the IDE

ÅSmall comments in the code review? Avoid interrupting your flow 
state  and save time by delegating it to @copilot or @ claude

https://docs.github.com/en/copilot/concepts/agents/coding-agent/about-coding-agent

https://github.com/copilot/agents
https://en.wikipedia.org/wiki/Flow_(psychology)
https://en.wikipedia.org/wiki/Flow_(psychology)
https://docs.github.com/en/copilot/concepts/agents/coding-agent/about-coding-agent
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https://docs.github.com/en/copilot/concepts/agents/coding-agent/about-coding-agent


Use your software engineering knowledge!

ÅMost of your time as a software engineer isnɅt spent coding

ÅWhat should I code?

ÅDid I code the right thing?

ÅDid I code it right?

ÅWhat are the long -term implications of these changes?

ÅThink about how to apply concepts from different lectures
ÅArchaeology, Architecture, Modularity and API Design, Metrics & 

Measurements, Verification, Technical Debt, Teamwork & Communication, 
Ɏ





Free lunch is ending



What will real prices mean for future of AI?

ÅPlans are HEAVLY subsidized right now.

ÅWhat will happen when consumer costs approach actual costs?

ÅWisdom of the crowd is the big wins, so future improvements 
likely mean even more computation
ÅɈThinkingɉ scales exponentially, capacity scales linearly (at best).



Pushback



Ai is starting to get real pushback

ÅData centers

ÅAI net negative sentiment

ÅWhat will this mean for the future?



What are some companies 
doing?




