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Type of contribution & main idea

Aformative study examining software engineers' level of
cognitive engagement when performing tasks wit
agentic coding assistants. We aim to answer the
following research questions (RQ).

RQ1: How cognitively engaged with the task are software
gi g with agentic codi

RQ2: How did they recall, understand, analyze, and
evaluate different aspects of their interaction with an
ACA?

With this understanding, we propose design
considerations for these tools to help users sustain
their engagement, and encourage critical thinking
throughout the task.

The Al tool's key characteristics
We use Cline, an open source ACA. Its main
functionalities are the following:

Plan Mode:
This s the mode set by default, it analyzes all the tools
available to it, the constraints, the user

How do we define "Cognitive Engagement

Bloom's Taxonomy [1] conceptualizes cognition into various
levels of complexity and depth. In this conceptual hierarchy, basic
information processing such as Recall/Remembering and
Understanding serve as the foundation that enables the
individual to perform complex reasoning tasks such as Applying,
Analyzing, Evaluating, and Creating.
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Act Mode:

This executes the plan. In a code generation task, the
agent writes the code, runs it, and evaluates it according
to the requirements. With the Model Context Protocol,
the agent can invoke any tools available in the integrated
development environment such as the terminal, or the
file directory to help with the task

Atany point during either of the modes, Cline may ask
clarifying questions to the user. The interaction
between the user and Cline is conversational, where
both user and agent communicates through natural
language.

(o yofronee]

Fig 1. Workflow of Ciine for a Code Generation Task

Analyzing, and Apply and Create
will not be included they require insights from multiple
interactions. For our formative study, we will only be considering
one code generation scenario for the user.

We use these levels in our self-report survey to understand how
cognitively engaged software engineers were to the code
generation task while using Cline

How do we measure Cognitive Engagement?

In psychology literature, self-reporting surveys [2] serve as a reliable
measure of cognitive engagement. These surveys have been used extensively
in the education domain to measure students motivations and learning goals.
For our use case, we included questions in our survey that would measure
how well software engineers Recalled, Understood, Analyzed, and Evaluated
various aspects of their interaction with Cline.

Method

We recruited 4 participants from our study. Each participant (P) represents a different category of years of professional software
engineering experience: P1: < 1 year, P2: 1-5 years, P3: 6-10 years, P4: > 10 years. Each participant was given a prompt* to use for

Cline in a code generation task. The task begins with the user prompting Cline which is set to Plan mode initially. Once the participant

is satisfied with the plan, Act mode is initiated to generate the code. The task ends when "Start New Task" appears. The participant is

then given a survey to answer, but they are not allowed to go back to the IDE during the survey.
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Fig 3. Flow of our study methodology

Sef Report
Survey

Begins

*our from the DevGPT Dataset

your

toE. The

Findings

(To better visualize our findings, we divide the interaction between the user and Cline into 3 phases: planning, execution, and evaluation)

Planning Phase

Tasks: user understanding the prompt
and requirements, Cline creating a plan
for the task, and the user evaluating the
plan.

ing: Software Engineers allocate
(he most cognitive resources here.

This is due to the importance of tasks in
relation to planning and orchestration of
the agent to ensure that the it
understands the requirements and
correctly performs the task

Execution Phase

Tasks: Cline generating the actual code,
running it, and evaluating it

Finding: Information overload during
execution phase

"I'm not reading all of that" -P4. We
hypothesize that the real-time
generation of text information is too
much for the user to comprehend. Even
after Cline is done generating a step,
they quickly prompt it to proceed to the
next. There is minimal engagement
here.

Evaluation Phase

Tasks: User evaluates the generated
code, its output (if any), and Cline's
evaluation.

Finding: Evaluating the output is more
important than the process.

Since the output (excel fles) were
correct, users paid little attention to
Clines overall process, which also
included the source code. They failed to
properly Recall, Understand, Analyze,
and Evaluate certain details about their
interaction.

Overall, we find that

g s' cognitive

Self Reporting Survey Results

Question P P2

Q1 What was the name | Yes | Yes
of the folder you were
working on?

Q2 What was the name | Yes | Yes
of the first file created?
Q3 How many func-
tions/methods did the
generated script have?

Q5 -l can reliably provide a
concise summary for the first
function in the generated script”

. W

Q6 - can reliably provide a
concise summary for the last
function in the generated script”

Q7 - "I can reliably determine the
order of functions/methods that
will be called in the script"

w . -

a case when there are no excel
files in the working directory

Q8 - The script is able to handle
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Q9 - Did you make some of your
own manual adjustments with the
script?
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ly recalls
analyzed, and evaluated the "nam Path”

We also find that software engineers do not use their
critical thinking abilities to its maximum when
recalling, understanding, analyzing, and evaluating
Cline's output and process.

Most, if not, all of their cognitive resources are
dedicated to the "Happy Path’, i.e the path to the
correct output. As shown in our survey results, This
tunneling vision towards the correct output leads
them to ignore potentially critcal details of their
interaction with Cline.

Design Considerations to make Agentic
Coding Assistants more as Tools for
Thought

1. Sustain cognitive engagement by
communicating beyond text - Because the agent is
limited to communicating only through text, they are
forced to generate significant amounts of information
that the user may not fully comprehend. We propose
t0 add other modes of communication such as.
visualizations [3] and voice capabilities [4] as both
have been shown to maintain  user's cognitive
engagement.

2. Use "cognitive forcing designs™ Because the user
fails to think critically beyond the happy path, we
propose implementing cognitive forcing designs in
the agent. These designs "slow down" [5] the agent's
reasoning, which "forces” the user to to engage with
the task on their own without over-relying on the
agent.
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What would you like to discuss?

We would like to discuss other forms of measuring cognitive engagement in users. While we are familiar
with tools such as eye tracking o keypress tracking, we would like to discuss i itis necessary to use brain-
computer interfaces (BCIs) in this study. If so, we would like to discuss with the community on best practices

on using BCTs.

What would you like to take away from the workshop?

We hope to get critical feedback with our idea. We recognize that developing human-centered Al for collaborative tasks is as much a
cognitive, social, neuroscience problem as it is a computational one. We hope to find collaborators in these diverse fields and learn from
them. We hope to learn valuable insights on cognitive protection and augmentation, as well as the hardware and software tools
researchers in these fields use.

How to proceed with this work/idea?

Assistants: Effects of Proactive Dialogue and Timing. In Proceedings of the 2024 CHI Conference on Human Factors in Computing Systems (Honolulu,

While we are planning to fully integr

bilities in Cline, we may encounter some

limitations in terms of what we can actually implement in it. Should this be the case, we plan to just pivot to a
wizard of oz prototype. We also plan to recruit more participants to participate in this code generation task and

survey to gain more insights on their

and prop novel design
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