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The Impact of Al Assistance on Coding Speed and Knowledge Quiz Al Usage Patterns
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Task 1: Concurrent Execution

Setup: To begin make sure you run: pip install trio in the terminal

Meet Cosmo, your Al assistant!

Trio is a Python library designed for asynchronous programming. It provides a structured and easy-to-
use approach to handling concurrency. Trio is particularly known for its focus on simplicity and

correctness, making it a great choice for developers who want to write reliable asynchronous code
' gtag P v you will use the trio library to write

without getting bogged down by the comp often iated with concurrency.
ete the timer and delayed_hello func

One of the core features of Trio is its use of "nurseries”, which allow you to manage multiple
concurrent asynchronous tasks. For example, consider the following usage of a nursery in Trio:
on_after (TIMEOUT) :

t trio nursery
tis functior

OuTPUT TERMINAL

rint("parent: spawning child2..
nursery.start_soon(child2) § schedules child2 to

rint("parent: waiting
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Pilot Study D (n=20): Difference in Group Means and Treatment Effect
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Main Study (n=52): Difference in Group Means and Treatment Effect
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Main Study: Skill Development by Years of Coding Experience
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Quiz Score % by Subarea and Condition
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Distribution of Total Al Interaction Time Distribution of Number of Al Queries
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Adopting AI Advice: Pasting vs Manual Code Copying Another pattern that differs between
participants is that some participants directly paste Al-written code, while other participants manually
typed in (i.e., copied) the the AI generated code into their own file. The differences in this AI adoption

5B G ERHRRGTIIES . TS S . 2 g .
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Query Type

Example Query

Explanation
(4=79)

“can trio.sleep use partial seconds?”

“Can you remind me what the different trio async operations are?”

“Looks good, can you give me a really brief overview of the general idea behind
all of this?”

Generation (q=51)

“given this instruction to trio, can you implement the missing bits of main.py?”
“complete get_user _data”

“implement delayed__hello(). It should simply sleep for 2.1 seconds upon which
it prints 'Hello World!’ 7

Debugging (q=9)

“Does that look right? If so let’s move on to delayed_hello()”

“I'm having issues getting my code to work. I'm getting a notimplementederror
for delayed__hello”

Pasted Error (e.g., “Traceback (most recent call last):  File ”/user-
code/FILESYSTEM /main.py3”, line 81, in... ”)

Capabilities Ques-
tion (q=4)

“Can you see the current question?”

“So what can you do for me here? Can you write code directly into the file?”

“Are you aware of how trio works? Are there parallels in its execution model
to another library I'd be more familiar with like asyncio”

Appreciation (q=4)

“Great job, we got the expected output on the first try.”
“Looks like it worked, thanks!”

“Trueeee!”

Z¢ 3: Examples of different types of queries received by Al assistant and counts of each type of query. 11
queries have multiple (two) labels.
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Paste Behavior vs Task Time and Quiz Score

Total Time Quiz Score
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K 13: Decomposing Al Coding Behavior: Participants using Al by directly pasting outputs experience the
most significant speed ups while participants who manually copied the Al-generated output were similar in
pace to the control (No AI) group.

Al No Al

st 1.0 (0.0-3.0) | 3.0 (2.0-5.0)
f£4 1 | 0.0 (0.0-2.0) | 2.0 (0.5-3.0)
f£4 2 | 0.0 (0.0-1.0) | 2.0 (0.5-2.0)

A RS SEBER MR AP AR (Q1-Q3).

style correlate with completion time. In Figure @, we isolate the task completion time and compare how
the method of AT adoption affects task completion time and quiz score. Participants in the AI group who
directly pasted (n = 9) AI code finished the tasks the fastest while participants who manually copied (n = 9)
AT generated code or used a hybrid of both methods (n = 4) finished the task at a speed similar to the
control condition (No AI). There was a smaller group of participants in the AI condition who mostly wrote
their own code without copying or pasting the generated code (n = 4); these participants were relatively
fast and demonstrated high proficiency by only asking Al assistant clarification questions. These results
demonstrate that only a subset of Al-assisted interactions yielded productivity improvements.

For skill formation, measured by quiz score, there was no notable difference between groups that typed vs
directly pasted AI output. This suggests that spending more time manually typing may not yield better
conceptual understanding. Cognitive effort may be more important than the raw time spent on completing
the task.

6.2 BFHHIR
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Error Types Encountered By Participants ondition = Al
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Coding Activity: Active Time vs Quiz Score
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Al Queries and Completion Time
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Conceptual Question

P1: What happens when the await keyword is used in an async function? *
(A) The function immediately terminates and returns a value
(B) The function pauses execution and allows other tasks to run until the awaited operation completes
(C) The function creates a new thread to handle the awaited operation
(D) The function blocks all other operations until the awaited operation completes

(N) I donit know

Bl 20: FRATTIFAL 7R B DRI . FRATTEC T PRAL R I =R [ B B -

M

Sample Question Types

Code Reading

P4: Carefully examine this code snippet, what is the output of this code? *

import trio
async def example():
await trio.sleep(1)
print(“Lemon")
await trio.sleep(1)
print("0Orange")
async def main():
async with trio.open_nursery() as nursery:
nursery.start_soon (example
print("Apple")

trio.run(main)

24

Debugging

P8: Review the following asynchronous / concurrent execution code snippet and identify the
bug. What will happen instead?

import trio
async def process_item(item):
return item *

async def process_data(items):
results = []
async with trio.open_nursery() as nursery:
for item in items:
result = await process_item(item)
results.append(result)
return results

ATERE . AU AT
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Implementing Async Functions with Python Trio

Terms & Pledges

O 1 will not consult or copy co
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Instructions

Your goal is to work with a new library and complete tasks as fast as possible.

Instructions:

« When you start, you'll see the tab on the left side of your screen - this

ionr urces about Trio.

* Use the provided documentation and web search to complete the
following 2 coding tasks as quickly as possible.

« After completing the coding tasks, you will take a knowledge quiz about

Trio.

Please do not use Al assistance (e.g., ChatGPT, Claude, Copilot, Cursor or
other tools), this platform can automatically detect Al tool usage. While we
want you to try your best to complete as many questions as you can, it is
more important that you use your own knowledge and skills instead of

relying on Al.

Kl 23 XIS SEU . N1 E 5k

AMER AT T A,
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Python Trio with Al Assistance

Terms & Pledges

O | grant permission to share my results and all associated data with Anthropic.

O I will not copy, reproduce, distribute, or publicly display any of the information | come
across during my session, including but not limited to the question descriptions

copyrighted by CodeSignal.

O I will not work in an external environment.

O 1 may search the web, but only for language ion and syntax

Bl 22: AbBRAZ 5 EH RIREIR A .

Instructions

Your goal is to utilize the Al assistant to speed up task completion as you

work with a new library.
Instructions:

* When you start, you'll see the Cosmo tab on the left side of your screen -
this is where you'll interact with the Al assistant.

« Use the Al assistant to help you complete 2 coding tasks as quickly as
possible.

« After completing the coding tasks, you will take a knowledge quiz about
Trio.
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< BACK TO QUESTIONS Question 10f 2 v 0:3427 @

R main.py3 Python 3 v3.10.6 4D
Task 1: Concurrent Execution

Setup: To begin make sure you run: pip install trio in the terminal wing

eps for 2.1 seconds and the prints 'Hello, World!'
- NotImplementedError("delayed_hello
LOC Introduction to Trio A S

Trio is a Python library designed for asynchronous pr It provides a structured and easy-to-

use approach to handling concurrency. Trio is particularly known for its focus on simplicity and q q q
PP 9 4 P y plicity In this task, you will use the trio library to write two async
correctness, making it a great choice for developers who want to write reliable asynchronous code functions.

without getting bogged down by the complexities often associated with concurrency. Your task is to complete the timer and delayed_hello functions.
One of the core features of Trio is its use of "nurseries”, which allow you to manage multiple print("Starting...")
TIMEOUT = 2.5
ith trio.move_on_after(TIMEOUT):
tart trio nurse

concurrent asynchronous tasks. For example, consider the following usage of a nursery in Trio:

async def parent(): t ti function
print("parent: started!") —
# async context manager must be started with "async with"
async with trio.open_nursery() as nursery: " "
print("parent: spawning childl...") ot B

nursery.start_soon(childl) # schedules childl to run concurrently turn

print("parent: spawning child2...") # this prints immediately
nursery.start_soon(child2) # schedules child2 to run concurrently

print("parent: waiting ...") # this also prints immediately
# The nursery waits here until ALL child tasks complete

print("parent: all done!") # prints only after both children finish

trio.run(parent) #runs a Trio async function

VIEWDIFF  SUBMIT  NEXT
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< BACK TO QUESTIONS Question 10f 2 v

Task 1: Concurrent Execution

Setup: To begin make sure you run: pip install trie in the terminal.

t Cosmo, your Al assistant! X

Trio is a Python library designed for asynchronous programming. It provides a structured and easy-to-

use approach to handling cancurrency. Trio is particularly known for its focus on simplicity and
HISTORY

correctness, making it a great choice for developers who want to write reliable asynchronous code 0 o

the trio 1
without getting bogged down by the complexities often associated with concurrency.
lete the timer

One of the core features of Trio is its use of "nurseries”, which allow you to manage multiple

concurrent asynchronous tasks. For example, consider the following usage of  nursery in Trio

tric.move_on_after(TIMEOUT
t trio ery

async def parent():
print ("parent: started!")
# async context manager must be started with "async with"

async with trio.open_nursery() as nursery
SETTINGS print("parent: spawning childl...") TERMINAL

nursery.start_soon(childl) ¥ schedules childl to run concurrently

print("parent: spawning child2...") # this prints immediately

nursery.start _soon(child?) ¥ schedules child2 to run concurrently

print("parent: waiting ...") # this also prints immediately
# The nursery waits here until ALL child tasks complete

print ("parent: all done!") # prints only after both children finish

trio.run(parent) fruns a Trio async function

VIEW DIFF | SUBMIT  NEXT
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< BACKTO QUESTIONS Question 10f 2 v 03348 @

main.py3 Python 3 v3.10.6 )

@ cosmo
Hello, ’'m Cosmo.

async de S d_hello() -> Nc
'Sleeps for 2.1 seconds and the prints 'Hello, World!'' """
together to complete all the questions. raise NotImplem Error(“delayed_hello") # remove this line

I'm here to help you get things done faster! Treat me as your co-pilot and let's work

Note: | can see code from all your currently open tabs and terminals, but not from

files you haven’t opened yet.

Ready? Set? Liftoff! # In this task, you will use the trio library to write two async
functions
our task is to complete the timer and delayed_hello functions.
print("Starting...
TIMEOUT .5
ith trio.move_on_after(TIMEOUT
trio nursery

timer functio

OUTPUT TERMINAL Free-format output

VIEW DIFF | SUBMIT
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