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Abstract: This article presents a study that produced a dataset consisting
of eye-tracking recordings obtained from fifteen patients with Broca’s
Aphasia and six healthy individuals. The aphasic volunteers had good
hearing and eye function, which allowed them to use a computer for
communication. Data from aphasic and healthy participants was recorded
once in two partner Speech-Language Pathology Clinics. The experimental
design involved thirty-two recording sessions per participant, each one
corresponding to the execution of the second version of the clinically
validated Test for Reception of Grammar (TROG-2). The dataset can
serve as a valuable benchmark for several applications, as it provides
complementary information of individual insights, improving linguistic
systems, exploring gaze functions, and monitoring cognitive processes in
patients undergoing rehabilitation.
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Introduction: Aphasia is a neurological condition that affects a person’s
ability to communicate [1]. It occurs when the language centers of
the brain are damaged, often due to a stroke, traumatic brain injury,
brain tumor, or a neurological disorder [13]. Aphasia can impact various
aspects of communication, including speaking, understanding spoken
language, reading, and writing [2], [4]. In particular, the Broca’s Aphasia
is characterized by difficulty in speaking and forming complete sentences,
but the person can usually understand what others are saying [3].

Increasingly, eye tracking is being used to characterize language
disorders in the clinical population. It is a promising technique for
investigating comprehension, even in complex cases, like in People with
Aphasia (PWA) [2]. This approach has enabled the development of
models for sentence processing at various linguistic levels, from sound
and phonological structure processing to word, sentence, and discourse
processing [5],[6],[11].

The use of eye tracking in linguistic studies assumes that eye
movements can result from mental processing, or that the mental
processing is related to eye movements [6]. This technique can offers
several metrics that can assess the work of professionals [5], [7].

A previous experiment in Brazil using eye tracking with cognitively
healthy young adults showed that this method is feasible [9]. However,
there are no works combining Brazilian Portuguese language processing
and eye tracking in PWA.

This study continues the work in [10], that approaches aphasia
rehabilitation, its challenges, and the differences based on educational level
and region in Brazil. Our goal is to provide a tool to perform an auditory
comprehension task while relevant metrics using eye-tracking. Latency,
accuracy, gaze density and gaze fixations points can be measured.

Upon reviewing the literature, several notable studies have employed
eye tracking to investigate auditory comprehension in individuals with
aphasia, often comparing them to healthy participants. However, while
many of these studies involve controlled experimental conditions, they do
not always provide publicly available datasets.

Background: In this work, an investigation was conducted to identify
techniques and evaluation criteria used in linguistic studies for analyzing
auditory sentence processing with eye tracking. Former studies have
explored the use of eye tracking to understand language processing

in aphasic individuals, tracking their gaze patterns while they perform
auditory comprehension tasks.

In [12] researchers aimed to analyze differences in how people with
aphasia and healthy individuals process auditory stimuli, particularly, how
gaze patterns can reveal difficulties in understanding spoken language.

In [14] authors used eye tracking to investigate sentence comprehension
in aphasia. The researchers examined how individuals with aphasia
and healthy participants controls processed subject-verb-object sentences.
Their findings revealed differences in gaze patterns between the two groups
during auditory sentence comprehension tasks.

In [15] authors used eye-tracking to explore real-time sentence
comprehension in aphasia. The researchers used visual-world paradigms
to investigate how aphasic and healthy individuals processed syntactic
structures in spoken sentences, showing that aphasic participants had
delayed comprehension relative to the controls participants.

The research in [16] discused the use of eye-tracking in auditory
comprehension assessments for individuals with aphasia. The study
compared the eye-tracking patterns of aphasic participants to those of
healthy controls, providing insights into how aphasic individuals process
auditory information.

The work in [17] presented the eye-tracking technology to analyze
sentence processing in individuals with aphasia, specifically on
verb argument structure comprehension. The comparison of aphasic
participants and healthy controls highlighted the real-time processing
deficits in the aphasic group.

While these studies offer valuable insights into aphasic individuals’
auditory comprehension using eye-tracking, they primarily represent
experimental research rather than publicly available datasets [18]. They
lay the groundwork for future exploration of eye-tracking as a tool for
understanding language processing in aphasia.

Materials and Methods: The selected eye-tracker was the PCEye Mini.
This model has features suitable for this work. The capture rate is 60 Hz,
and the data stream rate is 30 frames per second (FPS). The precision and
accuracy values are less than 1.9° and 0.4°, respectively [19].

The TROG-2, first developed in English, was culturally translated to
the Brazilian Portuguese [8], [9]. It was also used in this work because
it allows for a comprehensive assessment of auditory comprehension and
includes a relatively broad range of sentence types. The test and its license
were acquired from Pearson.

The TROG-2 consists of 80 sentences organized into 20 different sets,
each one comprising four sentences and four images. For each sentence,
an image illustrating the target is presented along with three additional
images that modify the target through a grammatical or lexical element.
The difficulty of these sets escalates progressively and utilizes a basic and
limited vocabulary consisting of nouns, verbs, and adjectives [8].

In this work, eight blocks of the TROG-2 were considered, Table
1. Complex sentences deviate from the canonical order and individuals
affected by aphasia face more challenges when dealing with them.
Noncanonical sentence orders impose increased processing demands, even
on healthy individuals, as they require the identification of additional
morphological hints [5].

Table 1: Sentence sets and grammar structures.

When using a set of words independently of images, visual stimuli are
created or selected based on specific criteria, as certain image features
can affect the results of the experiment. Consequently, it is common to
use images that are clinically validated or sourced from previous research
[19],[20].

Figure 1 shows an overview of the system. The speech therapist uses
the software interface to define the activities for each participant and to
initiate data collection. The data is then processed to generate and display
relevant metrics. The execution of the TROG-2 comprehension test enables
the professional to monitor rehabilitation progress.
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Fig. 1. Setup of the experiment.

The visual stimuli were digitized and displayed on a computer at
specific time intervals, carefully synchronized with auditory cues, Figure
2.

Fig. 2. Example of stimuli.

In this study, participants viewed images while listening to selected
sentences. A fixation cross appeared in the center of the screen
for 2 seconds before displaying the visual stimulus for 30 seconds.
Subsequently, an auditory prompt was presented for 4 seconds, starting 500
milliseconds after the visual stimulus ended. During each trial, participants
were required to choose the image that matched the auditory prompt [5].
Figure 3 illustrates a sample stimulus and the gaze data collected through
eye tracking.

Fig. 3. Example of stimulus with fixation points and gaze shift.

Typically, impaired morphological or syntactic functions are analyzed
using eye tracking by examining accuracy, reaction times, ocular tracking
movements, and gaze fixation. Individuals with aphasia usually show low
precision and a greater volume of gaze fixation points. These findings
could be associated with deficits in sentence processing or competition for
cognitive resources. Ocular movements can reveal different strategies for
sentence interpretation [6],[21]. Additionally, the scan path offers insights
into the strategies employed (e.g., searching for the image that fits the
correct auditory stimulus).

Dataset : A multidisciplinary team conducted a pilot study involving
fifteen individuals with aphasia in the Experimental Group (EG) and six
healthy individuals in the Control Group (CG). The study was conducted
at two partner Speech-Language Pathology clinics, located at Univali and
UFSC, respectively.

The participants of the Experimental Group (EG) had a mean age of
58 years, while in the Control Group (CG) they had a mean age of 49
years. All participants were native Portuguese speakers from Brazil, and
they reported having normal or corrected visual acuity. Table 2 shows the
data of the participants in the study conducted at the Speech-Language
Pathology Clinic at UFSC.

Both groups participated in a hearing assessment that included a
thorough series of audiological tests, performed by a speech therapist with
expertise in audiology. The screening of the participants evaluated the
cause, type, and severity of their condition.

Detailed data on the volunteers can be found in the supplemental
material. Figure 4 depicts a participant and the speech therapist conducting
the experiment.

Table 2: Participants’ data.

Fig. 4. Experimental study.

A laptop was placed 50 cm away from the participant’s eyes, with
the eye tracker positioned directly beneath the screen to record the eyes
movements. Additionally, a customized keyboard with four keys was
developed, with each key representing the position of a visual stimulus.
The keyboard was used to register the volunteer’s responses to the
challenges. A headset was used to deliver the auditory stimuli.

Accuracy was determined by calculating the average number of correct
responses per block in the TROG-2. Each correct response was recorded
based on the participant’s input using the numeric keypad. The accuracy
rate was obtained by calculating the ratio of correct responses to the total
number of sentences in each block (four sentences per block). Incorrect
responses or lack of responses were counted as errors. For example, if a
participant had two correct responses and two errors within a block, the
resulting accuracy is 50%.

The number of fixations was calculated by summing the gaze points
recorded on the screen between the presentation of the stimulus and
the key press. Gaze fixation points are determined from the coordinates
provided by the eye tracker data stream. Each coordinate from the eye
tracker includes a timestamp in microseconds. Reaction time is defined
as the duration from the first gaze fixation on the visual stimulus to the
subsequent press of the keyboard.

The quantitative analysis of the eye-tracking metrics was performed by
descriptive statistics. The Kruskal-Wallis hypothesis test was used for the
accuracy, reaction time, and the number of fixations. The test was applied
to the averages of the metrics.

As a result, this work provides a file in CSV format, consisting of five
columns of data separated by commas. The columns contain, from left to
right: the key pressed by the participant, the timestamp of the eye-tracking
record, the Cartesian coordinates of the gaze on the display, and finally, the
visual stimulus presented. Figure 5 shows an example of this file.

Fig. 5. Raw data.
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The metrics were extracted via a MATLAB script designed to retrieve,
process, and tabulate the data recorded in the CSV file. The script’s output
consists of two text files (.txt) for each group, as illustrated in Figure 6.

Fig. 6. Output file.

Each row represents the data for each participant, and specific average
metrics are reported after the initial eight columns. The first eight columns
display the average accuracy, the next eight columns show the average
response time, and the final eight columns present the average number
of fixations. Additionally, the script generates images in which the visual
stimuli are overlaid with the gaze fixation points.

Previous studies suggest that individuals with aphasia have lower
accuracy than non-aphasic individuals [13]. In the study conducted in the
Speech-Language Pathology Clinics at Univali, the Experimental Group
(EG) shows a consistently lower average accuracy across all TROG-2
blocks, Figure 7 and Figure 8.

Fig. 7. Accuracy results.

Also the blocks containing grammatically simpler sentences (A, C, D,
E) demonstrate greater accuracy within the EG compared to the more
complex sentences (F, K, Q, S). The metrics observed in the CG follow
a similar trend, although to a greater extent than those in the EG.

Fig. 8. Accuracy deteriorates with grammatically more complex sentences.

Data availability: .
Aphasic Group (It will be available in the final version)
Control Group (It will be available in the final version)

Conclusions : Auditory comprehension tests are often paired with eye
tracking to measure how participants with neurological disorders listen
to spoken sentences and follow along visually, providing data on reaction
time, focus, and comprehension. However, there is not a single well-known
public dataset explicitly combining these elements: eye-tracking, aphasia,
and auditory comprehension. In this work, the raw dataset will be available
for public use or broader research purposes. It would be a valuable
resource for advancing personalized therapy and better understanding the
mechanisms behind aphasia. Ongoing research is developing in this area.
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