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ABSTRACT
This study uses holistic models of image perception originating
from radiology and psychology to analyze and interpret eye move-
ments during code reviews in the C++ programming language. The
study design is based on former experiments, but is supplemented
by approaches from expertise research. The study utilizes a sam-
ple of 34 subjects whose eye movements are recorded by a Tobii
Pro Spectrum 600 Hz. The results show that the holistic models
of image perception are suitable for application to source code. In
addition, it can be observed that the code reviews are conducted
in phases, which are characterized by certain strategies (e.g. scan,
error detection, ...). Furthermore, experience-related differences can
be detected between experts and novices, which emphasize that
experts use elaborate strategies and have a comparatively better
ability to collect and process information from source code.

CCS CONCEPTS
•Human-centered computing→ Empirical studies in HCI;
Empirical studies in visualization; • Social and professional
topics→ Computational thinking; • Applied computing→
Education; • General and reference→ Surveys and overviews.

KEYWORDS
visual expertise, code reviews, eye tracking, software engineering,
holistic models of image perception
ACM Reference Format:
Florian Hauser, Lisa Grabinger, Timur Ezer, Jürgen Mottok, and Hans Gru-
ber. 2024. Analyzing and Interpreting EyeMovements in C++: Using Holistic
Models of Image Perception. In 2024 Symposium on Eye Tracking Research
and Applications (ETRA ’24), June 04–07, 2024, Glasgow, United Kingdom.
ACM, New York, NY, USA, 7 pages. https://doi.org/10.1145/3649902.3655093

This work is licensed under a Creative Commons Attribution International
4.0 License.

ETRA ’24, June 04–07, 2024, Glasgow, United Kingdom
© 2024 Copyright held by the owner/author(s).
ACM ISBN 979-8-4007-0607-3/24/06
https://doi.org/10.1145/3649902.3655093

1 INTRODUCTION
Eye tracking has been utilized in software engineering for over
three decades, yielding significant insights into otherwise unobserv-
able cognitive processes [Crosby and Stelovsky 1989; Obaidellah
et al. 2018; Sharafi et al. 2015]. However, despite advancements, a
challenge persists in its application to source code analysis within
software engineering. Unlike engineering sciences in general or
other fields like psychology and radiology, which exhibit better
standardization and structuring, eye tracking itself lacks consis-
tent definitions and measures, such as fixation and saccade criteria
[Duchowski 2017; Holmqvist et al. 2011; Obaidellah et al. 2018;
SensoMotoric Instruments 2017; Sharafi et al. 2020, 2015; Tobii Pro
2021]. In computer science and software engineering, this issue
also affects data analysis to a certain level [Sharafi et al. 2020].

Psychology and radiology, for example, benefit from established
models like the holistic models of image perception, commonly
used in interpreting X-ray and MRI studies [Gegenfurtner et al.
2011; Kok 2016; Sheridan and Reingold 2017]. Although initially
designed for images, these models are rather adaptable and can be
applied in various ways [Sheridan and Reingold 2017].

Thus, this study leverages holistic models of image perception to
analyze source code, extending prior research in the field [Hauser
et al. 2023]. Unlike its direct predecessor, this study focuses on
using C++ programming language instead of C.

2 RELATEDWORK
The following section 2 will summarize related work for this study.
Initially, eye movements in code reviews will be discussed (see
2.1). Then, holistic models of image perception will be addressed,
including the global-focal search model (see 2.2.1), the two-stage
detection model (see 2.2.2), and the holistic mode vs. search to
find approach (see 2.2.3). Similarities between these models will be
identified and explained (see 2.2.4).

2.1 Eye Tracking and Code Reviews
The state of research on eye tracking in code reviews is primarily
covered by two meta-studies [Obaidellah et al. 2018; Sharafi et al.
2015]. Together, these cover 44 studies, published between 1989 and
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2018. Their key findings can be summarized as follows: Although
source code contains letters, numbers, and symbols from natural
languages, reading behavior varies significantly between these two
visual stimuli [Obaidellah et al. 2018; Sharafi et al. 2015]. While
reading a natural text, linear eye movements (inWestern languages)
from left to right and top to bottom are predominant. However,
this method is only found to a limited extent (and mostly among
novices) in source code. Experts read more quickly and focus on
the source code structure [Begel and Vrzakova 2018; Busjahn et al.
2015, 2014, 2011; Uwano et al. 2006]. Furthermore, it is noted that
jumpiness grows with the level of competence [Begel and Vrzakova
2018; Uwano et al. 2006].

Additionally, it is evident from the eye movements of the re-
viewer that specific reading strategies are employed throughout
a code review [Begel and Vrzakova 2018; Hauser et al. 2018, 2020;
Nivala et al. 2016; Obaidellah et al. 2018; Sharafi et al. 2015; Sharif
et al. 2012; Uwano et al. 2006]. For example, in many circumstances,
a so-called scan can be noticed at the beginning of a review. This
is utilized by the participant to acquire an overview of the source
code and grasp its structure [Begel and Vrzakova 2018; Hauser et al.
2018, 2020; Nivala et al. 2016; Sharif et al. 2012; Uwano et al. 2006].
Begel and Vrzakova [Begel and Vrzakova 2018] found recurrent
patterns throughout reviews, which they linked to the employment
of various strategies. Other studies show that strategies are adapted
during a review and depend on the task to be performed, as well as
the individual expertise and skills of the reviewer [Bednarik 2012;
Bednarik and Tukiainen 2006; Begel and Vrzakova 2018; Busjahn
et al. 2014; Hauser et al. 2018, 2020; Nivala et al. 2016; Obaidellah
et al. 2018; Peterson et al. 2019; Sharafi et al. 2015; Sharif et al. 2012].

2.2 Holistic Models of Image Perception
To examine visual expertise in code reviews, this study takes into
account the findings from previous work [Hauser et al. 2023], the
aforementioned literature reviews [Obaidellah et al. 2018; Sharafi
et al. 2015] and uses established approaches from radiology and
psychology. In this case, the holistic models of image perception
are suitable [Sheridan and Reingold 2017].

These models are often used to identify and compare visual
strategies of experts and novices [Kok 2016; Reingold and Sheridan
2012; Sheridan and Reingold 2017]. In this paper, three different
models are used: the global-focal search model (see Figure 1) [No-
dine and Kundel 1987], the two stage-detection model (see Figure
2) [Swensson 1980], and the holistic vs. search-to-find model (see
Figure 3) [Kundel et al. 2007].

An essential component of the holistic models of image percep-
tion is visual expertise [Gegenfurtner et al. 2011; Kok 2016; Sheridan
and Reingold 2017]. This study defines it as a domain-specific com-
petency in an area that necessitates the use of visual methods to
complete certain tasks. It is the outcome of extensive training and
long-term engagement on a certain subject. During this time, the
practitioner adapts to the requirements of the domain and optimizes
the relevant cognitive processes of visual information intake and
processing in terms of efficiency [Ericsson et al. 1993; Ericsson and
Towne 2010; Gegenfurtner et al. 2017, 2011; Gegenfurtner and van
Merriënboer 2017; Kok 2016; Reingold and Sheridan 2012; Sheridan
and Reingold 2017].

2.2.1 Global-focal search model. The global-focal search model was
introduced in 1987 [Nodine and Kundel 1987], with subsequent
modifications and iterations [Nodine and Mello-Thoms 2000, 2010].
The model focuses on phases of expert visual stimulus processing
[Sheridan and Reingold 2017]. In the initial global phase, experts
conduct a brief scan to gather essential information and compare
it with prototypical cases and anomalies (also known as schemes).
Anomalies are identified and evaluated during this phase. Subse-
quently, the focal phase involves a detailed examination of detected
anomalies, marked by observable changes in eye movements [No-
dine and Kundel 1987; Sheridan and Reingold 2017]. Nodine and
Mello-Thoms state that these visual processes are sequential and
may be recursive if necessary before viewers come to a final de-
cision [Nodine and Mello-Thoms 2000, p.869]. Figure 1 is based
on former publications and presents a schematic depiction of the
global-focal search model [Hauser et al. 2023; Nodine and Kundel
1987; Sheridan and Reingold 2017].

2.2.2 Two-stage detection model. The two-stage detection model
[Swensson 1980] shares similarities with the global-focal search
model [Nodine and Mello-Thoms 2000; Nodine and Kundel 1987],
both assuming rapid information extraction from visual stimuli us-
ing peripheral vision, followed by closer examination using foveal
vision [Nodine and Kundel 1987; Reingold and Sheridan 2012; Sheri-
dan and Reingold 2017; Swensson 1980]. While both models involve
two phases of visual stimulus processing, Swensson’s model does
not consider them to be recursive [Nodine and Mello-Thoms 2000;
Nodine and Kundel 1987; Swensson 1980]. Instead, the two-stage
detection model emphasizes prior knowledge as a filtering mech-
anism influencing eye movements in the initial stage. Vulnerable
areas are identified and subjected to detailed analysis in the second
phase [Swensson 1980]. Figure 2 illustrates the two-stage detection
model [Hauser et al. 2023; Swensson 1980].

2.2.3 Holistic mode vs. search to find. The third relevant model
is called holistic mode vs. search to find and is depicted in Figure
3 [Hauser et al. 2023; Kundel et al. 2007]. In the holistic mode, ex-
perts conduct a rapid yet thorough scan of the visual stimulus,
enabling them to identify anomalies. Subsequently, areas of interest
identified through this method are subjected to more detailed exam-
ination by using the search-to-find approach. The authors [Kundel
et al. 2007] state that the two modes in this model can operate
simultaneously. Global information can be processed even when
the viewer is already using search-to-find to analyze anomalies.
The model assumes that the ability to employ the holistic mode
is correlated with the expertise of the viewers. Novices, lacking
certain knowledge and abilities, typically have to use the slower
search-to-find approach [Kundel et al. 2007; Sheridan and Reingold
2017].

2.2.4 Common features of holistic models of image perception. In
their 2017 publication, Sheridan and Reingold [Sheridan and Rein-
gold 2017] describe the flexibility of holistic models of image per-
ception and point out their widespread applicability. They under-
line that these models can be modified with insights from various
disciplines. Additionally, Sheridan and Reingold present the most
relevant eye tracking metrics from all three aforementioned holistic
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Figure 1: Global-focal search model based on [Nodine and Kundel 1987], taken from [Hauser et al. 2023]

Figure 2: Two-stage detection model following [Swensson 1980], taken from [Hauser et al. 2023]

models and explain their relationship with expertise [Sheridan and
Reingold 2017, p.5]:

• Total viewing times in [ms]: Experts are expected to gather
visual information with less effort and therefore in a shorter
period of time.

• Number of saccades/ fixations: As expertise increases, the
number of fixations and saccades should be reduced.

• Saccade length: With more experience, saccades should be-
come longer.

• Time to first fixation on anomaly in [ms]: Experts should find
errors or anomalies earlier in contrast to novices.

• Proportional fixation time: Relevant areas (i.e., anomalies or
errors) should be given more attention by experts.

• Dwell time in [ms]: As expertise increases, the dwell time for
relevant details should become longer.

• Fixation times in [ms]: The average fixation duration should
decline with more expertise.

• Fixation rate: Experts are expected to have a higher number
of fixations per seconds as novices.

For the present study, the number of visits on erroneous lines is
included as an additional metric. Due to limitations of the recording
software Tobii Pro Lab (saccade lengths could only be calculated

in the used version via a workaround by using additional software
[Kanojia 2020]) and changes in the experimental design, the saccade
length, the time to first fixation on anomaly and the proportional
fixation time are not analyzed in this study.

3 METHODS
This section outlines the methods of the study. It begins with the
experimental design 3.1, followed by an overview of the instruments
used 3.2, a description of the sample 3.3, and concludes with details
of the data collection 3.4.

3.1 Experimental Design
This study partially reproduces the design of former experiments
[Hauser et al. 2023, 2018, 2020; Sharif et al. 2012; Uwano et al. 2006].
These studies examined eye movement patterns during a code re-
view. Their design is also used in this study, but slightly modified.
In contrast to the publications of Uwano et al. [Uwano et al. 2006]
and Sharif et al. [Sharif et al. 2012], this study is examining how
the subjects’ eye movements during a code review changes. Addi-
tionally it puts a stronger focus on the role of experience related
differences between expert programmers and novices in computer
science. Therefore it uses a contrasting comparison between these
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Figure 3: Holistic mode vs. search-to-find following [Kundel et al. 2007], taken from [Hauser et al. 2023]

two groups [Ericsson et al. 1993; Ericsson and Towne 2010; Hauser
et al. 2023].

3.2 Instruments
3.2.1 Code examples. A total of eight short code examples were
created for the data collection. With regard to the requirements
for the examples, it had to be ensured that they were not too long
(max. 50 lines of code) due to the scrolling problemwith modern eye
trackers, so that they could be displayed in full on a normal monitor
(23.8"). Furthermore, the examples had to be understandable and
solvable for both novices and experts, but also be challenging to
a certain extent. In comparison to the predecessor study [Hauser
et al. 2023, 2018], correct examples were also created in this case,
which on the one hand serve as distractors, but at the same time
should also provide insights into the behavior of the test subjects
in the absence of an error. As in the previous work, the types of
errors included are again logical errors. These are not obvious at
first glance and require a deeper understanding of the code. Four
code samples contained only one error, while two examples had
three errors included. The examples do not use syntax highlighting
[Beelders and du Plessis 2016; Peterson et al. 2019; Schorr 2020] and
regarding their complexity, they are created in such a way that they
can be solved by both novices and experts. Nevertheless, the code
review should be challenging to a certain degree for both groups.

3.2.2 Eye tracker. Three Tobii Spectrumwith a sampling frequency
of 600 Hz are used in this study. In a laboratory and with the best
possible calibration, these eye trackers can achieve an accuracy
of .100° and maintain it for the duration of an experiment [Tobii
Pro 2020]. The three devices are used simultaneously during the
study. Every eye tracker is operated by trained personell. After the
experiment, the collected data is combined into a common data set.

3.3 Sample
A total of 40 subjects are recruited for this study. After reviewing
and cleaning the data sets, six subjects had to be excluded due to

calibration problems or data losses. Therefore, data from 34 subjects
is still usable. With regard to the age of the test subjects, a range
of 17 years is covered, extending from 21 to 38 years. The overall
average age is calculated with a mean value of 25.120 (SD = 3.800).

As in the previous study [Hauser et al. 2023, 2018], the sub-
jects’ experience is measured on two scales. These were general
programming experience in years and professional programming ex-
perience in years. The general programming experience (M=5.880;
SD = 4.930) refers to the entire period in which the test subjects
have been involved in programming. Professional programming
experience (M=2.250; SD=3.250), on the other hand, refers to the
period in which a professional activity is pursued that focuses on
programming-specific tasks and with which a significant part of
the monthly income is generated.

Based on their general programming experience, the sample is
divided into two groups. This approach is influenced by expertise re-
search, which uses contrasting comparisons as its primary method
[Ericsson et al. 1993; Ericsson and Lehmann 1996; Ericsson and
Towne 2010]:

• Novices (n=18): To be classified as a novice, subjects had to
have less than five years of general programming experience.

• Experts (n=16): In order to be classified as expert, the test
subjectsmust have at least five years of general programming
experience or more.

The novices were (mostly) undergraduate students, recruited
from computer science courses. In contrast, the experts were either
professional programmers from local companies or PhD students
with a background in engineering and computer science.

3.4 Data Collection
The data collection for this study took place in an eye-tracking
classroom. Due to the laboratory setting, the experiment is con-
ducted in a controlled environment and disturbances were reduced
to a minimum. In the case of the experts, mobile data collection
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take place during a C++ user group event. These can be carried out
in a suitable location. The data collection is divided into four steps:

(1) Preparation: Subjects are briefed and give their consent be-
fore receiving instructions for the experiment.

(2) Questionnaire: Subjects complete a questionnaire on their
programming experience.

(3) Eye tracking data collection: Data is collected with Tobii Pro
Lab. The experiment is split in four sequences, each with
two code stimuli and breaks for the subjects. Calibration
is done before each block to ensure best possible accuracy
[Holmqvist et al. 2011].

(4) Stimulus-based interview: Immediately after data collection,
participants view their gaze record and discuss their eye
movement and strategies in an interview. Anomalies are
noted for further discussion.

The total duration of the individual data collections is depending
on individual factors (e.g. general and professional programming
experience) of the test subjects and varies strongly. They cover a
time period from around 25 minutes to around 45 minutes. All
collected data is anonymized and stored in accordance with the
GDPR.

4 ANALYSIS
The data, processed by using Tobii Pro Lab and analyzed in RStudio
(version 2023.12.1+402), includes eye tracking and demographic
data for each subject (a preliminary analysis of basic eye tracking
data is available in a previous publication [Hauser et al. 2020]). In
this study, the focus is placed on holistic models of image percep-
tion. Therefore the data is divided into three equal thirds based
on individual experiment duration and grouped by the subject’s
experience level. This approach was already used in previous re-
search [Hauser et al. 2023, p.4] and is inspired by Uwano et al.’s
findings [Uwano et al. 2006, p.137], indicating that during the first
30% of a code review, 72.8% of the code is typically reviewed. This
period, described as "scan," is followed by a more detailed examina-
tion focused on error detection. Similar principles are reflected in
the holistic models of image perception, which propose that visual
stimulus examination unfolds in multiple phases and may involve
recursive processes until search results are finally validated [Kundel
et al. 2007; Nodine and Kundel 1987; Swensson 1980].

Prior to further analysis of the eye tracking data, the distri-
bution of all relevant metrics is assessed. Kolmogorov-Smirnov
and Shapiro-Wilk tests reveal non-normal distribution for all of
them. These are also confirmed by examining the corresponding
histograms. Consequently, non-parametric Friedman rank sum tests
are used to evaluate noticeable differences in metrics across the
three phases. The results are presented in Table 1. Significant dif-
ferences are highlighted in green, while non-significant results are
marked in red. Given the presence of outliers, median values are
considered to be more reliable then mean values for result interpre-
tation and are included in Table 1.

Additionally, correlations between the subjects’ error detection
and experience are calculated:

• Error detection and general programming experience:
rBP=.623, p=.000

• Error detection and professional programming experience:
rBP=.597, p=.000

Both correlations indicate an experience-related connection with
regard to the error detection. The more general and professional
programming experience the subjects have, the more likely they will
detect errors in the code.

5 CONCLUSION
The following section will discuss the results gained through the
use of the holistic models of image perception and how these can be
used for the analysis and interpretation of eye movements during
a code review (see 5.1). It will also outline what future studies in
this area could look like (see 5.2) and address the limitations (see
5.3) of the study presented here.

5.1 Using Holistic Models of Image Perception
to Analyze Eye Movements during a Code
Review

From the perspective of the holistic models of image perception, the
results presented in Table 1 indicate that the code reviews take place
in phases and that these differ in terms of the dominant strategy.
This is particularly represented by changes in the fixation rate and
the number of saccades.

In case of the fixation rate, it can be observed that it decreases for
experts and novices during the experiment. This decline suggests
that subjects initially perform a quick scan to get an overview
of the code and its structure. After some time, they change to a
more detailed examination of anomalies and errors [Kundel et al.
2007; Nodine and Mello-Thoms 2000; Nodine and Kundel 1987;
Nodine and Mello-Thoms 2010; Sharif et al. 2012; Swensson 1980;
Uwano et al. 2006]. A similar picture emerges when examining the
number of saccades: Both experts and novices exhibit a significant
increase in the third phase, indicating more thorough code reading.
At the begin of the reviews, some (longer) saccades are used to gain
an overview, whereas detailed reading, such as error analysis, is
associated with an increase in (shorter) saccades [Kundel et al. 2007;
Nodine and Mello-Thoms 2000; Nodine and Kundel 1987; Nodine
and Mello-Thoms 2010; Sharif et al. 2012; Swensson 1980; Uwano
et al. 2006].

Regarding the experience-related differences, the experts and
novices use different strategies to carry out the review. These are
primarily noticeable in the average fixation duration, fixation rate,
number of saccades, number of visits and dwell time on erroneous lines.
In the case of all metrics, there are indications that the experts use
more advanced strategies that enable them to absorb and process
information more quickly. However, these results require further
in-depth analysis.

In summary, the findings are in line with the previous study
[Hauser et al. 2023]: The holistic models of image perception and
their metrics offer a solid foundation for the analysis and interpre-
tation of eye movements during a code review. However, refining
these models with additional metrics from reading research (e.g.
linearity, transitions) [Busjahn et al. 2015] may be necessary to
make them more usable for the requirements of computer science.
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Table 1: Results of the Friedman Rank Sum Tests and Medians for Each Eye Tracking Metric or Phase

Eye tracking metric Group Differences between phases Median per phase

Phase 1 vs. 2 Phase 1 vs. 3 Phase 2 vs. 3 Phase 1 Phase 2 Phase 3

Number of fixations

Complete
Experts
Novices

No
No
No

No
No
Yes

Yes
No
Yes

191.000
205.500
178.000

198.500
226.000
170.500

165.500
206.000
115.000

Complete: 𝜒2(2)=16.133, p=.000; Experts: 𝜒2(2)=6.000, p=.049; Novices: 𝜒2(2)=13.775, p=.001

Total fixation duration in [ms]

Complete
Experts
Novices

No
No
No

Yes
Yes
Yes

Yes
Yes
Yes

109195.000
121227.500
95871.500

108274.000
126577.000
93729.500

85681.000
117492.500
80500.000

Complete: 𝜒2(2)=36.059, p=.000; Experts: 𝜒2(2)=19.500, p=.000; Novices: 𝜒2(2)=16.778, p=.000

Average fixation duration in [ms]

Complete
Experts
Novices

No
No
No

Yes
No
No

No
No
No

614.157
584.987
666.987

545.704
486.226
569.195

521.099
501.678
588.188

Complete: 𝜒2(2)=9.235, p=.001; Experts: 𝜒2(2)=3.875, p=.144; Novices: 𝜒2(2)=5.444, p=.066

Fixation rate

Complete
Experts
Novices

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

1.589
1.580
1.615

.748

.805

.611

.316

.388

.247

Complete: 𝜒2(2)=68.000, p=.000; Experts: 𝜒2(2)=32.000, p=.000; Novices: 𝜒2(2)=26.000, p=.000

Number of saccades

Complete
Experts
Novices

No
No
No

Yes
Yes
Yes

Yes
Yes
Yes

170.500
164.000
206.500

276.000
211.500
371.000

1341.500
911.000
1491.000

Complete: 𝜒2(2)=32.548, p=.000; Experts: 𝜒2(2)=13.500, p=.001; Novices: 𝜒2(2)=20.310, p=.000

Number of visits on errors

Complete
Experts
Novices

Yes
Yes
No

No
No
No

Yes
No
No

4.000
3.500
4.000

11.500
16.000
8.000

7.000
7.500
5.500

Complete: 𝜒2(2)=14.970, p=.001; Experts: 𝜒2(2)=15.129, p=.000; Novices: 𝜒2(2)=2.771, p=.250

Dwell time on errors in [ms]

Complete
Experts
Novices

Yes
Yes
No

No
No
No

No
No
No

5121.500
2997.500
6737.000

6657.500
10182.000
4887.000

3702.500
3960.000
3438.500

Complete: 𝜒2(2)=7.471, p=.024; Experts: 𝜒2(2)=7.125, p=.028; Novices: 𝜒2(2)=4.778, p=.092

5.2 Future Work
Future studies should put their focus on adapting the holistic models
of image perception more to the requirements of software engineer-
ing or code reviews in specific. For example, this could include a
refinement of the metrics provided by former studies [Sheridan and
Reingold 2017, p.5] or even the development and addition of new
metrics that are specifically created for this purpose [Hauser et al.
2023; Kok 2016; Sharafi et al. 2020, 2015; Sheridan and Reingold
2017]. Considering eye tracking studies on code reviews in general,
they do not take the complexity of a code snippet into account
[Broy 2006; Kononenko et al. 2016; Obaidellah et al. 2018; Sharafi
et al. 2015]. It should also be considered how this can affect the eye
movements and how it could be measured via eye tracking.

5.3 Limitations
This work encounters some of the common issues, as do several
other eye tracking studies in the field of code reviews [Obaidellah
et al. 2018; Sharafi et al. 2015]. 34 subjects make up a small sam-
ple size (compared to other domains and other research methods).
Furthermore, the code examples are relatively short and synthet-
ically produced for this experiment. It should be considered that
programmers usually have to work with much longer codes and
have to be able to handle programs with at least 10,000 lines [Broy
2006; Kononenko et al. 2016]. The fact that the data in this study is

split into three equal thirds is another limitation. From a statistical
point of view, this approach could weaken changes in the subjects
viewing strategies. To get more reliable results, the use of certain
triggers could be an option for future studies. It should also be
taken into consideration to alter the current methodology in order
to conduct a more thorough analysis of the time-related variations
in the eye tracking metrics. An AI algorithm may be used in this,
which could aid in the identification and interpretation of additional
phases and patterns.
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