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Abstract

Understanding the impact of GenAI code suggestions on developer
productivity requires studying how developers actually interact
with them. Yet, inline suggestions from assistants such as GitHub
Copilot appear and disappear quickly, shift with scrolling, and range
from single-line completions to multi-line overlays. Capturing in-
teractions is especially difficult for eye-tracking, which depends on
precise positional data and timing. Existing tools offer limited sup-
port, as these transient overlays may disappear without ever being
integrated into the source code. POSEYEDOM addresses this gap
with a lightweight Chrome extension for web-based VS Code envi-
ronments such as GitHub Codespaces. By leveraging the Document
Object Model (DOM), it continuously logs suggestion geometry,
content, and timing in real-time, infers acceptance outcomes, and
aggregates them into robust and labeled Areas of Interest (AQOIs).
It exports ready-to-use .1ias files compatible with SR Research
DataViewer and JSON dictionaries for custom pipelines, enabling
scalable, suggestion-aware eye-tracking studies that were previ-
ously impractical. The extension further provides a live preview,
remote export, and synchronization with external eye-tracking soft-
ware, offering an all-in-one, plug-and-play workflow for empirical
research on Al-assisted programming.
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1 Introduction

GenAl code completion has changed how developers write code, yet
the evidence on its benefits remains mixed: studies report improve-
ments in some tasks [6, 12], little or no effect in others [9, 15], and
even negative outcomes driven by time spent debugging or fixing
issues [5]. Perceived productivity can also diverge from objective
gains [19]. This inconsistency suggests that apparent benefits may
be outweighed by the costs of evaluating and correcting sugges-
tions, underscoring the need for more fine-grained, in-situ analysis
of how developers engage with GenAl suggestions inside Integrated
Development Environments (IDEs).

Eye-tracking offers a powerful way to capture this engagement,
but current methods are ill-suited for dynamic, in-editor sugges-
tions. To rigorously analyze how suggestions are viewed, we need
to know when and where they appear on screen, how long they
remain visible, and whether they are ultimately accepted or re-
jected. Static AOIs or manual annotation cannot keep pace with
suggestions that appear and disappear quickly, shift with scrolling,
or split across multiple lines. Existing eye-tracking tools for soft-
ware engineering, such as iTrace [11, 13] or CognitIDE [16], can
map gaze to source code but cannot track suggestion overlays that
never become part of the underlying code. This limitation has likely
prevented more extensive, suggestion-aware eye-tracking studies:
prior work either relied on precomputed stimuli or did not account
for whether and how long suggestions were looked at [2, 17].

We created PosEYEDOM to alleviate current pain points by elim-
inating the need for manual AOI annotation, adding suggestion-
aware tracking missing from existing tools, and enabling scalable,
fine-grained analyses of how developers engage with Al code sug-
gestions in IDEs such as VS Code. The tool and a demo video are
publicly available!.

2 Tool Functionality

PosEYEDOM provides an all-in-one solution for researchers who
want to capture, inspect, and analyze Copilot suggestions in real-
world coding environments. The extension is lightweight, easy to
install, and designed to minimize setup overhead while delivering
ready-to-use outputs for eye-tracking analysis. It bridges a common
gap in empirical research by automatically transforming dynamic
suggestion overlays into stable, exportable data. The following
paragraphs introduce the main functionality and highlight how the
tool alleviates pain points that researchers would otherwise have
to overcome, such as manually drawing dynamic AOIs, aligning
timestamps across systems, or reconstructing acceptance outcomes
post-hoc.

Uhttps://poseyedom.hasel.dev/ or [4] which provide both the source code and a
README with installation instructions.
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Figure 1: User interface of PosEyeDOM extension: The home
screen (left) enables the user to directly export ready-to-use
Interest Areas (IA) and HTML Content dictionary files, in-
forms the user about currently tracked suggestions in a real-
time live preview, and offers inspection and export of the
raw log stream. When clicking on a suggestion, the expanded
preview opens (right) with a content preview of the sugges-
tion, its dimensions, start and end time, and whether it was
accepted. If the user scrolled while the suggestion was visible,
a line chart with the positional changes is rendered.

Positional Tracking and Suggestion Identification. POSEYEDOM
continuously tracks each suggestion’s geometry across time and
scrolling events. When a suggestion moves due to user scrolling, the
tool generates separate interest areas containing the new x, y posi-
tions with systematic suffixes (e.g., autolabel_1_1,autolabel_1_2,
autolabel_1_3) to indicate which interest areas belong to the same
suggestion. This automatic labeling ensures that researchers can
reliably map eye fixations to dynamically shifting suggestions.

Built-In Interest-Area Extender. To improve robustness in eye-
tracking analyses, POSEYEDOM includes an interest-area extender.
Researchers can configure horizontal and vertical error margins
that expand the bounding boxes of tracked interest areas. This com-
pensates for potential calibration offsets, drifts, or other tracking
inaccuracies in the eye tracker, ensuring that fixations near the
edges of suggestions are still counted within the corresponding
interest area.

Suggestion Acceptance Tracking. The tool automatically detects
whether a suggestion has been accepted, independent of the mode
of acceptance. Whether the developer presses the TAB key, clicks
the acceptance button, or uses another interaction, the acceptance
or rejection event is captured, associated with the suggestion, and
logged.

Export Ready-To-Use Dynamic Interest Area Files. POSEYEDOM
produces export files in the .ias format that can be directly im-
ported into SR Research DataViewer or used in custom analysis
pipelines. These dynamic interest areas map each suggestion both
temporally (covering the time interval during which the suggestion
was visible) and spatially (covering the full width and height of the
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suggestion’s on-screen bounding box). This enables researchers to
bypass manual AOI drawing and immediately integrate accurate
suggestion-aware regions into their eye-tracking analysis.

Live Preview of Suggestions during Experiment. The extension
provides a real-time live preview of all tracked and logged sugges-
tions, including their dimensions, timing, and acceptance status
(Figure 1). This preview can be detached into a separate browser
window, allowing researchers to monitor experiment progress and
track quality on a secondary display while participants work on the
main task. This live monitoring ensures transparency and quality
control during data collection.

Timestamp Synchronization with External Eye-Tracking Software.
For seamless integration with external eye-tracking stimuli pre-
sentation software such as SR Research WebLink, PosEYEDOM
supports timestamp synchronization. Researchers can define a syn-
chronization key (default: s) that, when pressed for the first time
during setup, is logged both in the external software (e.g., WebLink)
and in PosSEYEDOM. The researcher can then provide the reference
timestamp of the external software’s session log to the extension
interface (Sync Key Offset (ms) field in Figure 1), which will apply
offset-correction to the exported . ias files, enabling precise tem-
poral alignment between eye-tracking data and suggestion events.

Remote Export. Beyond local storage, PoSEYEDOM supports re-
mote export functionality. Researchers can provide a REST endpoint,
and the extension will push raw log stream updates in ten-second in-
tervals. This enables external monitoring of suggestion data during
live experiments, such as from a separate computer or monitoring

dashboard.

Additional Settings. The extension includes a range of customiz-
able settings to accommodate various experimental contexts. Re-
searchers can configure custom vertical offsets for browser win-
dows, toggle light or dark mode, and adjust CSS selectors used for
detecting suggestions. These options ensure that POSEYEDOM re-
mains flexible even if the underlying VS Code web interface changes
over time.

3 Implementation

PosEYEDOM is implemented as a lightweight Chrome extension
written in JavaScript. It follows a simple but robust pipeline that
transforms raw DOM changes into analyzable suggestion data,
as illustrated in Figure 2. First, the extension leverages Chrome’s
built-in MutationObserver to capture every Copilot suggestion el-
ement on Github Codespaces as soon as it appears or disappears,
recording its HTML content, geometry, and timestamp. Second,
these events are written into a raw log stream, which provides the
full timeline of suggestion-related DOM activity, including syn-
chronization key presses and acceptance checks. Third, a grouping
algorithm processes this stream to merge fragmented elements
into coherent suggestion objects, assigns labels, and tracks posi-
tional changes across time, while attaching acceptance or rejection
outcomes. Finally, these structured groups are transformed into
export-ready formats: .ias files that define dynamic interest ar-
eas for SR Research DataViewer, and JSON dictionaries containing
content and metadata for custom pipelines. To increase robustness,
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Figure 2: Procedure of PosEyeDOM suggestion logging: (1) VS Code web suggestion logging, (2) raw log stream, (3) grouped
suggestion snapshots, (4) export-ready dynamic areas of interest (.ias) and content dictionary (.json) for eye-tracking analysis.

transparency, and verifiability, the pipeline explicitly separates the
low-level logging of raw events from the higher-level grouping and
matching processes that build upon them. The following paragraphs
provide details for each of the four steps.

(1) Raw Suggestion Elements Logging through MutationObserver
on DOM. PosEYEDOM operates in web-based VS Code environ-
ments such as Github Codespaces and targets Copilot inline sug-
gestions. It relies on Chrome’s built-in MutationObserver API to
listen for document changes in the DOM whenever suggestion
elements appear, update, or disappear. By using predefined CSS
selectors (which can be customized in the extension settings), the
tool identifies all DIV elements related to suggestions. Each such
element, along with its HTML content, positional geometry (x, y,
width, height), and timestamp, is written to a raw log stream as a
snapshot of the on-screen state.

(2) Raw Log Stream. The raw log stream constitutes the base
event timeline of the extension. It contains dozens of individual
elements for each suggestion, as Copilot does not render sugges-
tions as single DIVs but rather as multiple fragments reflecting
syntax highlighting or breaks inside tokens. Alongside these vi-
sual fragments, the stream logs synchronization key events and
acceptance/rejection events. Acceptance and rejection are deter-
mined immediately after a suggestion disappears by comparing the
previously displayed suggestion content against the actual code
now present at that location. If the code matches, the suggestion
is marked as accepted; otherwise, it is logged as rejected. This
procedure is mode-agnostic, working independently of whether
acceptance occurred via TAB, mouse click, or other means. At this
stage, the stream remains a low-level record of suggestion-related
DOM events.

(3) Grouping Raw Logs to Coherent Suggestion Logs. To make the
raw stream analyzable, the extension includes a grouping algorithm
that merges the fragmented HTML elements of each suggestion
into a coherent block. It then tracks this block across subsequent
log entries, assigning a root label such as autolabel_1.If the sug-
gestion reappears at new screen coordinates (e.g., due to scrolling),
the algorithm generates labeled suffixes to indicate positional con-
tinuity, such as autolabel_1_1, autolabel_1_2, autolabel_1_3.

This ensures that movements or splits of the same suggestion are
preserved as part of one logical group. Acceptance or rejection
events are then associated with the grouped suggestion object,
yielding a structured representation of each suggestion’s full life
cycle.

(4) Generating .1ias File for Export. Once coherent suggestion
groups are available, exporting them becomes a simple transfor-
mation. POSEYEDOM generates ready-to-use . ias files for SR Re-
search DataViewer, mapping each suggestion’s spatial and tempo-
ral presence on screen into dynamic interest areas. Additionally,
a compact JSON dictionary of suggestion content and metadata
is produced, supporting custom analyses or integration into other
pipelines. These exports allow researchers to directly incorporate
suggestion-aware AOIs into eye-tracking studies without manual
region definition or post-hoc alignment.

The immediate benefit is that researchers no longer need to
hand-draw dynamic rectangles for overlays or to instrument ed-
itor internals. The tool is a single extension that runs without
code changes. It provides a transparent data trail: raw logs describe
exactly what was seen on screen and when, the interest areas recon-
struct the conceptual suggestions as they moved, and the mapping
preserves a compact content snapshot with the acceptance outcome.
Researchers can use PosEYEDOM to conduct in-depth eye-tracking
investigations of developers interacting with Copilot suggestions.

4 Evaluation

The accuracy of the tool has been verified through extensive man-
ual testing. It was successfully used in a controlled lab study [3],
where robust AOI tracking and grouping were ensured prior to
conducting the study. To further validate correctness, we analyzed
screen recordings from four participant sessions (each lasting 45
minutes and each containing between 100-180 suggestions). For
the suggestions observed in the recordings, we verified that they
were captured by the extension, checked whether the logged dura-
tion matched its on-screen visibility, and confirmed that positional
changes were correctly reflected by mapping the extension’s ex-
ported data onto the screen recordings. Across these tests, POSEYE-
DOM consistently tracked suggestions and matched acceptance
outcomes. The only notable limitation was that suggestions visible
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for less than 200 ms may be missed due to DOM sampling throttling;
this trade-off and its mitigation are discussed in Section 6.

5 Related Work

Software engineering studies that use eye-tracking face a persistent
challenge in defining Areas of Interest (AOIs). Existing approaches
rely on defining static regions or tools tied to static code, making
them unsuitable for transient overlays such as Copilot suggestions.
Among existing support, tools such as iTrace [11, 13] or Cogni-
tIDE [16] enable integration with IDEs to map gaze to code to-
kens. However, none of these systems are able to track Copilot
code suggestions that appear, move, and disappear without ever
becoming part of the underlying code unless accepted. Outside
software engineering, toolkits for dynamic AOIs exist [1, 8], but
they remain generic and require manual setup that is impractical
for the fast-changing overlays used by code assistants. Prior work
has also synthesized methodologies for eye-tracking in program-
ming [10, 14] and investigated the impact of Al coding assistants
[7, 12,18, 19], yet none provide infrastructure to link gaze to the pre-
cise appearance, movement, and acceptance of inline suggestions.
To our knowledge, PosEYEDOM is the first tool to automatically
generate suggestion-aware AOIs with pixel-accurate geometry and
acceptance outcomes by leveraging the DOM overlay mechanics of
the editor, addressing a methodological gap that has so far limited
more extensive eye-tracking studies of Al-assisted programming.

6 Limitations and Threats to Validity

Future changes of the underlying Github Codespaces user inter-
face may influence or break automatic suggestion tracking. We
mitigate this risk with configurable CSS selectors, offsets, and real-
time, easily accessible visual checks of logged data. Geometry can
vary across devices due to the influence of zoom and DPI on eye-
tracking accuracy; we expose vertical offsets and allow for IA error
margins to improve the accuracy of subsequent analysis. Throttling
of DOM sampling mitigates performance issues of the browsers but
may miss suggestions that appear very quickly (<200ms by default);
the throttling amount is adjustable through the tool settings. Accep-
tance inference can be ambiguous when suggestions replicate entire
lines of code that are identical to pre-existing lines of code below
the point where the suggestion appeared; we normalize text, search
within a local window, and record both decisions and evidence for
verification. The tool currently only works for web-based VS Code
as used by Github Codespaces.

7 Conclusion and Future Directions

PosEYEDOM lowers a key barrier for eye-tracking research on
Al-assisted programming by automatically turning Copilot sug-
gestions into analyzable dynamic AOIs. It eliminates the need for
manual AOI drawing, provides a transparent data trail from raw
DOM events to export-ready files, and enables analyses that were
previously impractical at scale. Future directions include supporting
additional export formats, such as those compatible with Tobii eye
trackers, and extending compatibility beyond Github Codespaces
to other coding environments. These directions would broaden the
applicability of PosEYEDOM and further facilitate more extensive,
cross-platform studies of Al-assisted development.
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