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among users and/or the classification of their learning styles. In this study, a protocol is proposed
for the study of learning styles among adults with and without previous knowledge at different
ages (18 to 69 years old) and at different points throughout the learning process (start and end).
Statistical analysis-of-variance techniques mean that differences may be detected between the
participants by type of learner and previous knowledge of the task. Likewise, the use of
supervised learning clustering techniques throws light on similar forms of learning among the
participants across different groups. All these data will facilitate personalized proposals from the
teacher for the presentation of each task at different points in the chain of information
processing. It will likewise be easier for the teacher to adapt teaching materials to the learning
needs of each student or group of students with similar characteristics.

INTRODUCTION:

Eye-tracking methodology applied to behavioral analysis in learning

Eye-tracking methodology, among other functional uses, is applied to the study of human
behavior, specifically during task resolution. This technique facilitates monitoring and analysis
during the completion of learning tasks®. Specifically, the attention levels of students at different
points of the learning process (start, development, and end) in different subjects (History,
Mathematics, Science, etc.) can be studied with the use of eye-tracking technology. In addition,
if the task includes the use of videos with a voice that guides the learning process, Self-Regulated
Learning (SRL) is facilitated. Therefore, the implementation of eye-tracking technology in the
analysis of tasks to which SRL (that include the use of videos) is proposed as a significant resource
to understand how learning is developed®3#. This combination will also mean that the differences
between instructional methods (with or without SRL, etc.) may be checked with different types
of students (with or without prior knowledge, etc.)’. In contrast, the presentation of multi-
channel information (simultaneous presentation of both auditory and visual information,
whether verbal, written, or pictorial) can facilitate both the recording and the analysis of relevant
versus non-relevant information from the above-mentioned variables®. Students with prior
knowledge exposed to multimedia learning channels appear to learn more effectively than those
with little or no prior knowledge. Students with high levels of prior knowledge of the subject
matter will integrate textual and graphical information more effectively’. This functionality has
been observed in the learning of texts® that include images®. Eye-tracking technology offers
information on where attention is focused and for how long. These data give insight into the
development of a learning process in a more precise way than through the simple observation of
the resolution process during the completion of a task. Also, the analysis of these indicators
facilitates the study of whether the student develops deep or superficial learning. Furthermore,
the relationship between these data and the learning results facilitates the validation of the
information obtained with eye-tracking technology**. In fact, this technique together with SRL
are increasingly used in Higher Education and in Adult Education®! learning environments, both
on regulated and on non-regulated courses®2.

Eye-tracking technology offers different metrics: distance, speed, acceleration, density,
dispersion, angular velocity, transitions between Areas of Interest (AQOIl), sequential order of AQI,
visits in the fixations, saccades, scan path and heat map parameters. However, the interpretation
of these data is complex and requires the use of supervised (regression, decision trees, etc.) and
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unsupervised (k-means cluster techniques, etc.)'®'* data-mining techniques. These metrics can
be applied for monitoring the behavior of the same subject over time or for a comparison
between several subjects and their performance with the same task'®, by analyzing the difference
between participants with previous knowledge versus no previous knowledge'®. Recent
research'” has revealed that novice apprentices fixate longer on the stimuli (i.e., there is a
greater fixation frequency while similar scan-path patterns are recorded). The average duration
of fixation was longer for experts than for novices. The experts presented their focus of attention
on the middle points of the information (proximal and central), differences that may also be seen
in the visualization points within the AOI on the heat maps.

Interpretation of metrics in eye tracking

Recent studies!® have indicated that information acquisition is related to the number of ocular
fixations on the stimuli. Another important metric is the saccade, which is defined as the rapid
and sudden movement of a fixation with an interval of [10 ms, 100 ms]. Sharafi et al. (2015)8
found differences in the number of saccades, depending on the information coding phase of the
student. Another relevant parameter is the scan-path, a metric that captures the chronological
order of the steps that the participant performs for the resolution of the learning task within the
AOI defined by the researcher!®. Similarly, eye-tracking technology can be used to predict the
participant’s level of understanding, which appears to be related to the number of fixations.
Recent studies have indicated that variability in gaze behavior is determined by the properties of
the image (position, intensity, color, and orientation), the instructions for performing the task,
and the type of information processing (learning style) of the participant. These differences are
detected by analyzing the student's interaction with the different AOI¥®. Quantitative?°
(frequency analysis) and/or qualitative or dynamic?! (scan path) techniques can be used to
analyze the data collected from the different metrics. The former techniques are analyzed with
traditional statistical techniques (frequency analysis, mean difference, variance difference, etc.)
and the latter are analyzed with Machine Learning techniques (Euclidean distances with string-
edit methods?%?2, and clustering’). The application of these techniques facilitates clustering, by
considering different characteristics of the subjects. One study!’ found that the more expert the
student, the more effective the spatial and temporal information processing strategy that is
implemented. A descriptive table of the measurement parameters that were used in this study
can be consulted below in Table 1.

[Place Table 1 here]

Application of the eye-tracking methodology to the study of the learning process

The use of the technological advances and the data-analysis techniques described above® will
add greater precision to behavioral analysis of learners during problem solving in the different
phases of information processing (task initiation, information processing, and task resolution). It
will all facilitate individual behavioral analysis, which will in turn permit the grouping of students
with similar characteristics?*. Likewise, predictive techniques (decision trees, regression
techniques, etc.)® can be applied to learning, related both to the number of fixations and to the
task-resolution results of each student. This functionality is a very important advance in the
knowledge of how each student learns and for the proposal of personalized learning programs
within different groups (people with or without learning difficulties??). Therefore, the use of this
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technique will contribute towards the achievement of personalization and optimization of
learning?’. Life-long learning must be understood as a cycle of continuous improvement since the
knowledge of society is constantly advancing and progressing. Evolutionary psychology indicates
that resolution skills and effectiveness in information processing decrease with age. Specifically,
saccade frequency, amplitude, and speed of eye movements among adults have been found to
decrease with age. In addition, at older ages, attention is focused on the lower areas of visual
scenes, which is related to deficits in working memory'4. Nevertheless, activation increases in the
frontal and prefrontal areas at an older age, which appears to compensate for these deficits in
task resolution. This aspect includes the level of previous knowledge and the cognitive
compensation strategies that the subject can apply. Experienced participants learn more
efficiently, since they manage attention more effectively, due to the application of automated
supervision processes?®. In addition, if the information to be learned is imparted through SRL
techniques, the aforementioned deficiencies are mitigated'’. The use of such techniques means
that visual tracking patterns are very similar, both in subjects without prior knowledge and in
subjects with prior knowledge’.

In summary, the analysis of multimodal-multichannel data on SRL obtained with the use of
advanced learning (eye-tracking) technologies is key to understanding the interaction between
cognitive, metacognitive, and motivational processes, and their impact on learning?®. The results
and the study of differences in learning have implications for the design of learning materials and
intelligent tutoring systems, both of which will enable personalized learning that is likely to be
more effective and satisfactory for the student°.

In this research, there were two investigation questions asked: (1) Will there be significant
differences in the learning results and in the ocular fixation parameters between students and
expert versus non-expert teachers in Art History differentiating students with official degrees
versus students with non-official degrees (University of Experience — Adult education)? and (2)
Will clusters of each participant with learning results and ocular fixation parameters coincide with
the type of participants (students with official degrees, students with non-official degrees
(University of Experience — Adult education) and teachers)?

PROTOCOL:

This protocol was performed in compliance with the procedural regulations of the Bioethical
Committee of the University of Burgos (Spain) n2 N2 IR27/2019. Prior to their participation, the
participants had been made fully aware of the research objectives and had all provided their
informed consent. They received no financial compensation for their participation.

1. Participant recruitment
1.1.  Recruit participants from among a group of adults within two environments (students and

teachers), with an age rank of <18 to >70 years old in the environment of Higher Education
(formal and non-formal education).
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1.2.  Include participants with normal or corrected-to-normal vision and hearing.

1.3.  Exclude participants with neurological, psychiatric, and sleep disorders, disabilities
related to educational special needs, perceptual difficulties (impaired sight and hearing), and
cognitive disabilities.

NOTE: In this study we worked with a sample of 40 participants, 6 students from the University
of Experience (one participant was excluded in the category of students from the university of
experience because of visual difficulties), 25 university professors in the disciplines of health
sciences, engineering, and history and heritage, and 9 undergraduate and master’s students
following courses in health sciences, engineering, and history and heritage. The participants had
no cognitive, hearing, nor visual problems, and they all had normal or corrected-to-normal vision
(Table 2). That is why, one of the participants was eliminated before starting the experiment
because nystagmus had been detected on him and therefore the task was applied to a sample of
39 participants. The participants received no financial nor professional compensation; that is why
participants’ motivation was high as it was only based on their interest to know how this eye-
tracking method works during a learning process related with cultural heritage, specifically the
origin of European monasteries.
[Place Table 2 here]

2. Experimental Procedure
2.1.  Session 1: Collection of informed consent, personal data, and background knowledge

2.1.1. Obtaininformed consent. Before the test, inform each participant of the aims of the study
and the collection, treatment, and storage of their data. The agreement of each participant is
given by signing the informed consent form.

NOTE: Participation in this study was voluntary and there was no financial reward. This aspect
ensured that the completion of the tasks had no economic motivation. Before starting the task,
the interviewer, an expert in the field, fills up a questionnaire with questions on age, gender,
occupation, and prior knowledge of the subject matter, in this case, the origin and historical
development of monasteries in Europe (see Table 3). This study is part of a European Project
(2019-1-ES01-KA204-095615-Coordinator 6) on adult learning about the Cultural Heritage of
Humanity throughout life; that is why this type of task was chosen. Each investigator will choose
the topic depending on his or her work field.

[Place Table 3 here]
2.2.  Session 2: Calibration
2.2.1. Inform the participant about how eye-tracking technology works and how the

information will be collected and recorded and calibrate: “We will use eye-tracking technology
to observe the completion of the learning task on the origin and the development of European
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monasteries. Eye tracking is a technology that allows you to follow your gaze while you perform
the activity and it has no side effects, nor it is invasive, since in this study only eye tracking is
recorded".

2.2.2. Explain to the participant that a valid test requires proper positioning. Have the
participant must sit at a certain distance [45 to 60 cm] from the monitor. The distance will depend
on the height of the participant, the lower the height, the shorter the distance.

2.2.3. Inform the participant that a series of points will appear on the cardinal points of the
screen and that as each point appears the participant must observe it with the eyes. The
participant can move from one point to another by using the "enter" cursor. The calibration
phase has a duration of 10-15 minutes.

NOTEs: An Eye-tracking iViewer XTM, SMI Experimenter Center 3.0, and SMI Be Gaze and a
monitor with a resolution of 1680x1050 were used for the task-resolution exercise. This
equipment registers ocular movements, their coordinates, and pupillary diameters of each eye.
In this study, 60 Hz were applied, scan-path metrics and dynamic scan-path metrics were used,
and AOI statistics were determined.

2.2.4. Check the calibration setting. The professional supervising the test analyzes the
calibration setting on the control screen.

2.2.4.1. Perform calibration through the calibrating system that is included in the Eye-
tracking iViewer XTM. Before starting this task, each participant realizes a visual follow-up of four
points on a screen to the four corners (up-right, up-left, down-right, down-left). Afterward, the
software has an execution verification process of the right position of these stimuli and gives
information on the parameter adjustment in degrees. If this adjustment is situated between 0.62
t 1inthe right and left eye, it is considered that the calibration is correct, and the task execution
starts. An example of the process can be verified in Figure 1.

NOTE: Correct task completion is considered when the degrees in the right and left eye are set
at 0.62 £ 1 standard deviation. In this study, two calibrations were detected among the group of
university professors that exceeded the adjustment criterion of 0.62 £ 1 and two participants
were therefore removed. The 25 participants in the first sample were therefore reduced to 23
participants.

[Place Figure 1 here]

2.3.  Session 3: Performing the learning task

2.3.1. Explain the contents of the task to the participant. An expert in instructional psychology
explains to the participant what the task will consist of and how to perform it: "The video is 1:14
seconds long and consists of 5 voice-over images. At the end, the participant is invited to
complete a small crossword puzzle to check that the information presented in the video has been
understood".
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2.3.2. Watch the video clip. The video used in the task can be viewed at the following link
https://youtu.be/HIGGgrYDTFs

NOTE: The task consists in watching a video that offers information on the origins of European
monasteries. The information has been elaborated by a specialist, an Art History teacher. The
information is organized in two channels, one visual which includes images and written
information presented as outlines and another audio one because a SRL specialist teacher is
speaking throughout the video insisting on the most significant contents using verbal emphasis.

2.3.3. Performing the crossword puzzle on a Moodle-based virtual platform. Clicking on the
crossword icon takes the participant to a virtual platform where the crossword may be
completed, to check whether the knowledge has been acquired. The crossword puzzle is
presented in Figure 2.

[Place Figure 2 here]
2.4.  Session 4: Data analysis

2.4.1. Choose the Areas Of Interest (AOI). AOIs are defined in the video and are divided into
AOQIs that contain relevant information versus AOls that include non-relevant information.

NOTE: The AOI assignation is realized by the experimenter who decides which are the relevant
or irrelevant AOIs in relation to the presented information.

2.4.2. Extractthe database relating to the parameters for AOI Fixations (“Event Start Trial Time”,
“Event End Trial Time” and “Event Duration”; “Fixation Position X”, “Fixation Position Y”, “Fixation
Average Pupil Size”, “Fixation Average Pupil Size Y px”, “Fixation Average Pupil Diameter”,
“Fixation Dispersion X” and “Fixation Dispersion Y”).

2.4.3. Import the database into a statistical processing software package and select the option
analyze and then classify, followed by the option k-means cluster. Then select cross-table in the
statistical software package, for example SPSS, followed by the ‘ANOVA’ option, to analyze the
differences between the participants (type of adult groups and degree of prior knowledge) with
regard to their AOI Fixation parameters3?.

NOTE: Clustering or cluster analysis is an ‘unsupervised’ machine-learning technique, and, within
k-means, it is a grouping method, the aim of which is to partition a set of n observations into k
groups, in which each observation belongs to the group with the closest mean value. In this
experiment, k-means clustering was used to check the clusters of participants in the learning task.
This correspondence is important, because it offers the teacher or therapist information on the
homogeneous functional development of users that goes beyond the diagnosis, providing
information to propose similar intervention programs in some areas of functional development.
This option is expected to facilitate full use of the educational or therapeutic service and its
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personal and material resources.

2.4.4. Perform a visualization analysis of the data (descriptive and cluster analysis) that are
processed, using a visualization software such as Orange®?.

2.4.5. Extract the data on the parameters of Detailed Statistics: Dwell Time, Glance Duration,
Diversion Duration, Glance Count, Fixation Count, Average Fixation, and Duration then import
that database into a statistical software package. Select the option ‘ANOVA’ in the statistical
package and then conduct a visualization analysis of the data that were processed (means). Use
the spreadsheet to generate a spider chart and specific bar graphs for the groups of participants.

2.5. Session 5: Personalized learning proposals

2.5.1. Perform an intervention program to improve learning outcomes among the participants
detected in the cluster analysis, due to their lower scores.

NOTE: A summary of the phases followed in the experimental Procedure is shown in Figure 3.
[Place Figure 3 here]

REPRESENTATIVE RESULTS:

The 36 participants recruited for the present study were from three groups of adults (students
from the university of experience, university professors, and undergraduate and master’s degree
students) with ages ranging between [22 and 69] years (Table 2). The protocol was tested over
20 months at the University of Burgos. An outline of the development can be seen in Table 4.

[Place Table 4 here]

First, the gaze position parameters of the fixations were analyzed (Table 5). In this study, using a
video, the start and end time was the same for all participants: start 0 ms and end 1:14 s, duration
1:14 s.

[Place Table 5 here]

Figure 4 shows a graph of the tasks developed by the three groups with respect to the fixation
parameters. The group of men and women in each of the participating groups (University of
Experience Students, University Teachers and Graduate & Master's Students) each completed
the tasks in different ways.

[Place Figure 4 here]
A two-factor fixed-effects ANOVA (type of participant and previous knowledge) was then applied

to check whether there were significant differences in the parameters of fixation positions
between the three groups (University of Experience students, University professors and
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University students). No significant differences were found in any of the fixation parameters, but
a trend towards differences for Fixation Average Pupil Size Y, Fixation Average Pupil Diameter,
and Fixation Dispersion X was noted, although with low effect values (see Table 6).

[Place Table 6 here]

Subsequently, the k-means cluster was applied to study whether there were different groupings
in the initial research group (University of Experience students, University professors and
University students) with respect to the results in the parameters of fixation positions, previous
knowledge and the crossword puzzle results. Three clusters were found (Table 7). A visualization
of the clusters can be seen in Figure 5.

[Place Table 7 here]

Then, a cross table was prepared between the values of the cluster of group membership
assigned to each participant with respect to the category type of participant (University of
Experience students, University professors and University students) (Table 8). Figure 5 shows the
position of the participants within the clusters with respect to the three groups for the fixation
position parameters.

[Place Table 8 here]

A two-factor fixed-effect ANOVA, "participant group" and "background", was performed for the
following eye-tracking measurement parameters: Dwell Time, Glance Duration, Diversion
Duration, Glance Count, Fixation Count, Average, and Duration obtained in the task start phase
(Slide 1) and in the task end phase (Slide 5) (Table 6). Significant differences were found
depending on the background knowledge variable in Diversion Duration 1 (analyzing the input,
dwell and output time for each stimulus inserted in each AOI). It can therefore be concluded that
the way of entering, remaining, and exiting in the different AOIs was different, depending on the
variable "participant group" during the initial phase of information access (F2,32 = 4.07, p = 0.03,
n? = 0.23). Differences were also found in the Average Fixation Duration parameter (longer
fixations refer to the participant spending more time analyzing and interpreting the information
content within the different AOIs (F2,32 = 3.53, p = 0.04, n2=0.21). Bonferroni's mean difference
test was applied to establish group membership, with which it was established that they were
between the group (University of Experience students) and the group of University Professors
[mean difference = 0.04, p = 0.04 Cl 95% (0.03-2.75)]. The means were higher for group 1
(University of Experience students) where participants spent more time analyzing and
interpreting the AOIs during the data entry phase (see Table 9 and Figure 6).

[Place Table 9 here]
[Place Figure 6 here]

Based on the results found in this study, the development of a personalized learning program
was proposed to improve task-resolution learning outcomes. This program was focused on the
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work with the participants grouped in cluster 3, as they obtained scores of 3 points out of 5 in
the test to check the learning results, which represented 85.43% of the total participants.
Participants from the three study groups (University of Experience Students; University Teachers
and Graduate & Master's Students) were found in this cluster. The program will focus on the
reinforcement of the concepts worked on in the video for which an extension and specification
of the concepts will be made.

Table 1: Most representative parameters that can be obtained with the eye-tracking technique,
adapted from Sdiz, Zaparain, Marticorena, and Velasco (2019).2°

Table 2. Characteristics of the sample.

Table 3. Interview questionnaire.

Table 4. Outline of the development of the learning behavior analysis protocol.
Table 5. Fixations parameter results.

Table 6. Two-factor fixed-effects ANOVA (type of participant and prior knowledge) and effect
value.

Table 7. Final Cluster Centers.

Table 8. Participant * Cluster Number of Case Crosstabulation.

Table 9. Two-factor fixed-effects ANOVA (type of participant and previous knowledge) and
effect value for the eye-tracking measurement parameters: Dwell Time, Glance Duration,
Diversion Duration, Glances Count, Fixation Count, Average Fixation and Duration.

Figure 1. Process of eye-tracking calibration

Figure 2. Crossword puzzle to check the acquired knowledge.

Figure 3. Phases of the experimental procedure.

Figure 4. Graph of the three groups and their development of the task related to the fixation
parameters.

Figure 5. Cluster analysis of the fixation parameters in the three groups (Experience university
students, University professors, and University students).

Figure 6. Graph of the three groups and their development of the task involving fixation
parameters with respect to the prior knowledge variables at the start and at the end of task
processing.
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SUPPLEMENTARY FILES
The authorizations for recording the video from which images have been used to reference the
observation of functional abilities in children with learning difficulties are attached.

DISCUSSION:

The research results indicated that the average fixation duration on the relevant stimuli was
longer among participants with previous knowledge. Likewise, the focus of attention on this
group is on the middle points of information (proximal and distal)’. The results of this study have
revealed differences in the way participants processed the information. Furthermore, their
processing was not always linked to the initial grouping (University of Experience Students,
University Teachers and Graduate & Master's Students). These differences were found with
respect to the analysis of the participants' visual position on the X-axis in the fixations on the
images presented in the learning video. In cluster 2, the highest frequencies of Position X fixation,
Position Y fixation, Average Pupil Diameter fixation, X- and Y-axis fixation dispersion were found.
This fact coincides with the fact that the members of cluster 2 were themselves members of the
University Teachers group, had previous knowledge of the subject, and obtained the highest
score in the results verification test. Likewise, it is relevant to point out that most of the
participants in the study (85.43%), regardless of their group of origin, were in cluster 3 where
they obtained the lowest results in the verification test.

Another relevant aspect of this protocol is the presentation of the information in a video with
SRL. This form of presentation, on the one hand, guides and focuses the attention and on the
other hand minimizes the individual actions of each participant, which is to say that it unifies the
way of accessing the information. Where necessary, it is an aspect that can compensate possible
deficits or difficulties in processing. Evidence of this statement is that no significant differences
were detected in learning outcomes between the three groups, with the average performance
interval [3.60, 4.86] established at 5. Significant differences were only found in the parameters
of Diversion Duration of the processing (a parameter used to analyze the input, the permanence
and the output time for each stimulus inserted in each AOI) and of Average Fixation Duration
(this parameter refers to longer fixations, which indicates that the participant spends more time
analyzing and interpreting the content of the information within the different AOls) at the initial
moment of the processing but not at the end of it. The longest times in these parameters were
detected among the group of the Graduate & Master's Students and the University of Experience
Students in this study. These results are supported by the conclusions of other studies® 121>,
Finally, this protocol can be applied to study differences during information processing,
depending on the coding phase of the student.

Based on the above, the first conclusion is that the use of the eye-tracking methodology during
the completion of the tasks provided useful data for the study of information processing®2.
Likewise, the data extracted from eye-tracking technology and analyzed with unsupervised
learning techniques (clustering) facilitated the knowledge of clusters according to the pre-
determined parameters'®'>. This aspect is very relevant for the study of information processing
in each participant and for the proposal concerning personalized educational responses3-62223
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which is expected to lead to more effective learning?3.

It is also important to point out that the experimental results reaffirmed the results of other
research with respect to: differences in processing according to novice-expert variables and
participant age, and the use of SRL materials that minimize the effects of these variables and
increases the expected performance of the participants”8°1°,

However, it is necessary to treat any generalization of these results with caution, since
convenience sampling was applied, and the work was focused on specific content relating to Art
History. Therefore, the sample will be extended in future research and the findings will be
checked in other disciplines.

As indicated in the introduction, the presentation of information in a multimodal way through
various information channels (auditory, visual or both) with SRL methodology, together with the
use of eye-tracking technology and machine-learning techniques, is key to understanding the way
in which the participants process the information so as to offer personalized learning design
according to the educational needs of each user and, in consequence, promote successful
learning and its development among all students?>3°,

In sum, the use of the eye-tracking technique is not a methodology of usual application in
education frameworks due fundamentally to cost factors from material to personal resources.
However, its use is starting to increase little by little and it is important to see its usual use in the
observation of tasks in autoregulated learning. The advantage of this eye-tracking technology is
that it permits the recording of the learner’s interaction with the task which has got advantages
of reliability and validity, in this case, on the simple observation of the learning process. In
addition, the eye-tracking methodology offers different techniques of registered information
visualization and this information in data bases can also be analyzed with computer programs or
more powerful tools. Therefore, it opens a wide variety of possibilities for investigation in natural
contexts.
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Metrics

Acronym

Dwell Time DWT
Glance Duration GD
Diversion Duration DD
Glance Count GC
Fixation Count FC
Fixation Duration Average FDA

Table 1: Representative parameters that can be obtaine

*
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Concept

Duration over time of all fixations and saccades within an AOI,
including revisits (exits and re-entries) of all the participants in the
study divided by the number of participants.

Saccade duration entering the AOI plus the sum of all fixation andj
saccade durations before exiting the AOI.

The sum of all saccade durations entering and exiting the AOI plus the
sum of all fixation durations and saccade durations within the AOI}
before exiting.

Number of glances at a target (taken from outside) within a certain
period with both eyes.

Number of fixations of all selected stimuli.

Average duration of fixation

d with the eye-tracking technique adapted from Saiz, Zap:



Implications for learning

DWT refers to the interest of a participant in a stimulus within a given AOI. The information is relevant for the teacher,
in so far as it can facilitate the development of personalized intervention programs.

GD indicates the reaction times when processing a piece of information within a stimulus and an AOIL. It will help to
distinguish between field dependent versus field independent participants.

DD can be used to analyze the input, the Dwell Time, and the output time of each stimulus inserted in each AOI.

The GC helps to analyze reaction times and their duration in different stimuli. This provides information on how to
process information in different participants.

A high FC means a greater number of fixations on a stimulus, indicating that the participants may possesses less
knowledge of the task or have difficulty discriminating between relevant versus non-relevant information.

Longer FDA mean that the participant spends more time analyzing and interpreting the content of the information
within the various AOls.

arain, Marticorena, and Velasco (2019)23
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Participant
Type

Gender

Men

Wor

Mage

SDage

Mage

University
Experience
Students
(Group 1)

of

65.25

2.87

68.00

University
Teachers
(Group 2)

24

15

45.38

9.97

49

Graduate
Master's
Students
(Group 3)

&

29.75

6.61

24.20

Total

39

24

15

Note. Mage = mean age, SDage = Standard deviation age

Table 2. Characteristics of the sample.
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nan

SDage

9.69

3.49
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Name: Last name:
Age: Sex:

Work situation:

Level of studies:

Previous knowledge related to the task:

Questions Answer Correct
1. Names of the members of an order that reformed the Yes
Benedictines spread by St. Bernard.

2. Names of the monks belonging to the order of St. Benedict. Yes
3. Name of a powerful Benedictine monastic center founded in Yes
the 10th century whose influence spread throughout Europe.

4. Name of the set of rules governing monastic life. Yes
5. What is the name of each one of the crossings or sides of a Yes
cloister.

Final score (one point will be given for each correct answer)

(Maximum 5 points)

Table 3. Interview questionnaire.

NOTE: An interviewer conducts the interview in a different room in the lab. Use the questionnaire dev

*
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Incorrect

No

No

No

No

No

reloped ad hoc that can be consulted in Table 3. The interview phase lasts between 10' and 15' minut



es.
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Step Time Location Responsible
Participant recruitment 1 month University Director of the research unit
Researcher in charge of conducting the
Written informed consent 4 months Laboratory . & . g
interviews
uestionnaire for the
Q ] o Researcher in charge of conducting the
collection of affiliation data 4 months Laboratory . ]
. . interviews
and background information
Researcher responsible for the use of
Calibration 4 months Laboratory P .
eye tracking
Performing the learnin Researcher responsible for managin
& . g 4 months Laboratory . P . g g
analysis task the learning task with eye tracking
Researcher responsible for data analysis
Determination of AOI 1 month Laboratory p . y
and interpretation
Extraction of data from eye Researcher responsible for data analysis
. 2 months Laboratory . .
tracking and interpretation
Application of statistical, . .
PP . . Researcher responsible for data analysis
machine learning and 4 months Laboratory . .
o . and interpretation
visualization techniques
Study and interpretation of Researcher responsible for data analysis
y P 4 months Laboratory P y

the results.

and interpretation

Table 4. Outline of the development of the learning behavior analysis protocol.
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Metrics University of Experience Students
Positions
Men Woman M
Parameters
M SD M SD M
Event Start Trial
. ms 0 0 0 0 0
Time
Event End Trial
. ms 1:45 0 1:45 0 1:45

Time
Event Duration px 1:45 0 1:45 0 1:45
Fixation Position X px 158.3 56.97 150 0 203.10
Fixation Position Y pXx 938.75 166.45 8435 0 801.61
Fixation Average

s px 133.98 21.32 95.8 0 185.64
Pupil Size X
Fixation Average

. mm 11.38 0.75 12 0 12.29
Pupil Size Y
Fixation Average

o px 11.38 0.75 12 0 12.29
Pupil Diameter
Fixation Dispersion
X px 3.38 .13 3.2 0 3.69
Fixation Dispersion
v px 31.53 23.47 20.7 0 33.93

Table 5. Fixations parameter results.
Note. ms = milliseconds; px = pixels; mm = millimeters


https://www.editorialmanager.com/jove/download.aspx?id=1324119&guid=087cb894-a826-4e2a-9a44-2162e00da152&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1324119&guid=087cb894-a826-4e2a-9a44-2162e00da152&scheme=1

University Teachers

Graduate & Master's Students

2n Woman Men Woman
SD M SD SD M SD
0 0 0 0 0 0 0
0 1:45 0 1:45 0 1:45 0
0 1:45 0 1:45 0 1:45 0
107.54 209.53 11.71 177.70 48.06 208.30 25.03
206.33 804.50 184.77 825.17 17.15 831.45 31.80
178.90 136.64 84.00 90.57 19.28 86.20 11.98
1.77 13.90 1.48 12.10 1-Jan 11.88 1.77
1.77 13.90 1.48 12.10 1-Jan 11.88 1.77
0.54 3.94 0.36 3.63 0.32 3.68 0.38
19.02 33.89 23.02 23.10 8.17 31.63 12.80




Table_6 Click here to access/download;Table;Copia de JoVE_Table_6.xIs %

Gl G2 G3
N =5 N =23 N =6
a b a b a b
n=5 n=0 n=7 n=16 n=4 n=2
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

Fixati 238.07(103.05] 187.48(108.10

mation 156.64(49.48) 0 ( ( 195.80(41.68) | 216.60(23.48)
Position X ) )

Fixati 19.70(150.31 812,69(188.82]797.51(204.57

ation 919.70(150.3 0 /69(188.8 >1(204.5 837.23(32.45) | 805.45(2.62)
Position Y ) ) )

Fixation

147.39(180.10] 182.39(180.10

Average Pupil] 126.34(25.15) 0 ; § 88.38(15.09) | 78.95(14.50)
Size X

Fixation
Average Pupil] 11.50(0.70) 0 14.17(1.70) 12.36(1.48) | 11.25(11.64) | 12.80(1.27)
Size Y

Fixation
Average Pupill 11.50(0.70) 0 14.17(1.70) | 12.36(1.48) | 11.25(11.64) | 12.80(1.27)
Diameter

v

|'xa |on. 3.34(0.13) 0 4.07(0.45) 3.68(0.47) 3.55(0.42) 3.70(0.28)
Dispersion X

Fixation

_ _ 29.36(20.89) 0 45.30(25.39) | 29.28(14.81) | 32.45(14.69) | 23.45(8.13)
Dispersion Y

Results of the
crossword 3.60(1.52) 0 4.86(0.38) 3.50(1.46) 2.00(2.16) 3.50(2.12)
puzzle

Table 6. ANOVA of two fixed-effect factors (type of participant and prior knowledge) and effect val
*p
= 0.50

Note. Group 1 = University of Experience Students; Group 2 = University Teachers; Group 3 = Graduz
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F(334) p r]2
0.73 0.49 0.05
0.51 0.61 0.03
0.76 0.48 0.05
2.95 0.07 0.17
2.95 0.07 0.17
3.04 0.06 0.17
1.12 0.34 0.07
2.05 0.18 0.12

lue

ite & Master's Students; a = participants with previous knowledge, b = participants without previous |



knowledge. M = Mean; SD = Standard Deviation. With respect to the original sample, 1 case was rem



oved in group 1 due to perceptual problems, 2 cases in group 2, and 3 cases in group 3 due to calibra



tion adjustment errors greater than 1 SD.



Table_7 Click here to access/download;Table;Copia de JoVE_Table_7.xls %

Cluster
1 2 3
n=2 n=3 n =30
Fixation Position X 141.7 294.4 190.0
Fixation Position Y 315.0 652.4 875.7
Fixation Average Pupil Size X 639.7 191.7 110.6
Fixation Average Pupil Size Y 13.0 15.5 12.1
Fixation Average Pupil Diameter 13.0 15.5 12.1
Fixation Dispersion X 4.0 4.3 3.6
Fixation Dispersion Y 46.8 65.7 27.7
Prior knowledge 2 1 2
Results of the crossword puzzle 4 5 3

Table 7. Final Cluster Centers
Note. Previous knowledge 1 = With previous knowledge, 2 = Without previous knowledge; results of the ¢
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rrossword puzzle range of hits from 1 to 5.
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Participants

Cluster 1

Cluster 2

Cluster 3

%

%

%

Group 1.
University of
Experience
Students

14.00

Group 2.
University
Teachers

5.71

8.57

19

54.29

Group 3.
Graduate &
Master's
Students

17.14

Total
participants

2

30

Total

%

5.71

8.57

85.43

Table 8. Participant * Cluster Number of Case Crosstabulation

*
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Total

24

35




Table_9
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G1 G2
N=5 N =21

a a b
n=5 n=14 n=7
M (SD) M (SD) M (SD)

Dwell Time 1 (ms)

2776.56(1397.82)

1491.55(1061.71)

1381.01(980.97)

Dwell Time 5 (ms)

105550.50(15.70)

105534.42(14.42)

105536.92(20.67)

Glance Duration 1 (ms)

0.00(0.00)

0.00(0.00)

0.00(0.00)

Glance Duration 5 (ms)

18497.41(2261.16)

17916.81(8559.42)

15511.15(9267.54)

Diversion Duration 1 (ms)

2809.74(1389.27)

1902.20(733.35)

1816.16(657.87)

Diversion Duration 5 (ms)

4.40(0.89)

4.18(0.98)

3.87(0.64)

Glance Count 1 (frequencies)

183.32(31.16)

183.33(201.93)

159.99(137.85)

Glance Count 5 (frequencies)

4876.22(996.98)

2969.25(2313.28)

5902.87(2623.66)

Fixation Count 1 (frequencies) 2.11(1.25) 2.51(1.61) 2.10(1.63)
Fixation Count 5 (frequencies) 4989.64(1020.63) 3399.82(2435.27) 6442.83(2570.93)
Average Fixation Duration 1 (ms) 2.42(1.24) 0.97(0.98) 1.06(0.88)
Average Fixation Duration 5 (ms) 17.80(4.87) 11.33(7.52) 18.53(6.70)

* p <0.50

Table 9. Two-factor fixed-effects ANOVA of (type of participant and previous knowledge) and effi
Note. Group 1=University of Experience Students; Group 2=University Teachers; Group 3=Graduate
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N=6
a b F(332) p n2
n=3 n=3
M (5D) M (SD)
1754.08(387.63) 2674.85(3499.83) 2.52 0.10 0.16
105565.73(31.68) 105519.85(2.052) 0.257 0.78 0.02
0.00(0.00) 0.00(0.00) - - -
17594.43(12018.28) 14503.20(7039.81) 0.02 0.98 0.002
1558.13(369.32) 3636.43(2186.61) 4.07 0.03* 0.23
4.25(0.50) 3.50(0.71) 0.171 0.84 0.013
162.45(8.30) 58.35(82.52) 0.431 0.65 0.03
5433.00(2940.19) 6282.70(3275.74) 0.850 0.44 0.06
2.75(1.50) 3-77(1.74) 0.884 0.43 0.06
5816.18(2966.66) 6532.65(3040.21) 0.69 0.51 0.05
1.28(0.25) 2.15(3.04) 3,534 0.04* 0.21
23.25(11.44) 19.50(6.36) 1,618 0.22 0.11

act value on the measurement parameters in eye tracking: Dwell Time, Glance Duration, Diversion
» & Master's Students; a=Participants with previous knowledge; b=Participants without previous knao




| Duration, Glance Count, Fixation Count, Average Fixation, and Duration
wledge; M=Mean; SD=Standard Deviation. In Group 2, two cases were eliminated, due to errors in tt



1e parameter records.
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Metrics

Acronym

Dwell Time DWT
Glance Duration GD
Diversion Duration DD
Glance Count GC
Fixation Count FC
Fixation Duration Average FDA

Table 1: Representative parameters that can be obtaine
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Concept

Duration over time of all fixations and saccades within an AOI,
including revisits (exits and re-entries) of all the participants in the
study divided by the number of participants.

Saccade duration entering the AOI plus the sum of all fixation andj
saccade durations before exiting the AOI.

The sum of all saccade durations entering and exiting the AOI plus the
sum of all fixation durations and saccade durations within the AOI}
before exiting.

Number of glances at a target (taken from outside) within a certain
period with both eyes.

Number of fixations of all selected stimuli.

Average duration of fixation

d with the eye-tracking technique adapted from Saiz, Zap:



Implications for learning

DWT refers to the interest of a participant in a stimulus within a given AOI. The information is relevant for the teacher,
in so far as it can facilitate the development of personalized intervention programs.

GD indicates the reaction times when processing a piece of information within a stimulus and an AOIL. It will help to
distinguish between field dependent versus field independent participants.

DD can be used to analyze the input, the Dwell Time, and the output time of each stimulus inserted in each AOI.

The GC helps to analyze reaction times and their duration in different stimuli. This provides information on how to
process information in different participants.

A high FC means a greater number of fixations on a stimulus, indicating that the participants may possesses less
knowledge of the task or have difficulty discriminating between relevant versus non-relevant information.

Longer FDA mean that the participant spends more time analyzing and interpreting the content of the information
within the various AOls.

arain, Marticorena, and Velasco (2019)23



Participant
Type

Gender

Men

Wor

Mage

SDage

Mage

University
Experience
Students
(Group 1)

of

65.25

2.87

68.00

University
Teachers
(Group 2)

24

15

45.38

9.97

49

Graduate
Master's
Students
(Group 3)

&

29.75

6.61

24.20

Total

39

24

15

Note. Mage = mean age, SDage = Standard deviation age

Table 2. Characteristics of the sample.



nan

SDage

9.69

3.49




Name: Last name:
Age: Sex:

Work situation:

Level of studies:

Previous knowledge related to the task:

Questions Answer Correct
1. Names of the members of an order that reformed the Yes
Benedictines spread by St. Bernard.

2. Names of the monks belonging to the order of St. Benedict. Yes
3. Name of a powerful Benedictine monastic center founded in Yes
the 10th century whose influence spread throughout Europe.

4. Name of the set of rules governing monastic life. Yes
5. What is the name of each one of the crossings or sides of a Yes
cloister.

Final score (one point will be given for each correct answer)

(Maximum 5 points)

Table 3. Interview questionnaire.

NOTE: An interviewer conducts the interview in a different room in the lab. Use the questionnaire dev



Incorrect

No

No

No

No

No

reloped ad hoc that can be consulted in Table 3. The interview phase lasts between 10' and 15' minut



es.



Step Time Location Responsible
Participant recruitment 1 month University Director of the research unit
Researcher in charge of conducting the
Written informed consent 4 months Laboratory . & . g
interviews
uestionnaire for the
Q ] o Researcher in charge of conducting the
collection of affiliation data 4 months Laboratory . ]
. . interviews
and background information
Researcher responsible for the use of
Calibration 4 months Laboratory P .
eye tracking
Performing the learnin Researcher responsible for managin
& . g 4 months Laboratory . P . g g
analysis task the learning task with eye tracking
Researcher responsible for data analysis
Determination of AOI 1 month Laboratory p . y
and interpretation
Extraction of data from eye Researcher responsible for data analysis
. 2 months Laboratory . .
tracking and interpretation
Application of statistical, . .
PP . . Researcher responsible for data analysis
machine learning and 4 months Laboratory . .
o . and interpretation
visualization techniques
Study and interpretation of Researcher responsible for data analysis
y P 4 months Laboratory P y

the results.

and interpretation

Table 4. Outline of the development of the learning behavior analysis protocol.




Metrics University of Experience Students
Positions
Men Woman M
Parameters
M SD M SD M
Event Start Trial
. ms 0 0 0 0 0
Time
Event End Trial
. ms 1:45 0 1:45 0 1:45

Time
Event Duration px 1:45 0 1:45 0 1:45
Fixation Position X px 158.3 56.97 150 0 203.10
Fixation Position Y pXx 938.75 166.45 8435 0 801.61
Fixation Average

s px 133.98 21.32 95.8 0 185.64
Pupil Size X
Fixation Average

. mm 11.38 0.75 12 0 12.29
Pupil Size Y
Fixation Average

o px 11.38 0.75 12 0 12.29
Pupil Diameter
Fixation Dispersion
X px 3.38 .13 3.2 0 3.69
Fixation Dispersion
v px 31.53 23.47 20.7 0 33.93

Table 5. Fixations parameter results.

Note. ms = milliseconds; px = pixels; mm = millimeters



University Teachers

Graduate & Master's Students

2n Woman Men Woman
SD M SD SD M SD
0 0 0 0 0 0 0
0 1:45 0 1:45 0 1:45 0
0 1:45 0 1:45 0 1:45 0
107.54 209.53 11.71 177.70 48.06 208.30 25.03
206.33 804.50 184.77 825.17 17.15 831.45 31.80
178.90 136.64 84.00 90.57 19.28 86.20 11.98
1.77 13.90 1.48 12.10 1-Jan 11.88 1.77
1.77 13.90 1.48 12.10 1-Jan 11.88 1.77
0.54 3.94 0.36 3.63 0.32 3.68 0.38
19.02 33.89 23.02 23.10 8.17 31.63 12.80




Gl G2 G3
N =5 N =23 N =6
a b a b a b
n=5 n=0 n=7 n=16 n=4 n=2
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

Fixati 238.07(103.05] 187.48(108.10

mation 156.64(49.48) 0 ( ( 195.80(41.68) | 216.60(23.48)
Position X ) )

Fixati 19.70(150.31 812,69(188.82]797.51(204.57

ation 919.70(150.3 0 /69(188.8 >1(204.5 837.23(32.45) | 805.45(2.62)
Position Y ) ) )

Fixation

147.39(180.10] 182.39(180.10

Average Pupil] 126.34(25.15) 0 ; § 88.38(15.09) | 78.95(14.50)
Size X

Fixation
Average Pupil] 11.50(0.70) 0 14.17(1.70) 12.36(1.48) | 11.25(11.64) | 12.80(1.27)
Size Y

Fixation
Average Pupill 11.50(0.70) 0 14.17(1.70) | 12.36(1.48) | 11.25(11.64) | 12.80(1.27)
Diameter

v

|'xa |0n. 3.34(0.13) 0 4.07(0.45) 3.68(0.47) 3.55(0.42) 3.70(0.28)
Dispersion X

Fixation

_ _ 29.36(20.89) 0 45.30(25.39) | 29.28(14.81) | 32.45(14.69) | 23.45(8.13)
Dispersion Y

Results of the
crossword 3.60(1.52) 0 4.86(0.38) 3.50(1.46) 2.00(2.16) 3.50(2.12)
puzzle

Table 6. ANOVA of two fixed-effect factors (type of participant and prior knowledge) and effect val

*p
= 0.50

Note. Group 1 = University of Experience Students; Group 2 = University Teachers; Group 3 = Graduz




F(334) p r]2
0.73 0.49 0.05
0.51 0.61 0.03
0.76 0.48 0.05
2.95 0.07 0.17
2.95 0.07 0.17
3.04 0.06 0.17
1.12 0.34 0.07
2.05 0.18 0.12

lue

ite & Master's Students; a = participants with previous knowledge, b = participants without previous |



knowledge. M = Mean; SD = Standard Deviation. With respect to the original sample, 1 case was rem



oved in group 1 due to perceptual problems, 2 cases in group 2, and 3 cases in group 3 due to calibra



tion adjustment errors greater than 1 SD.



Cluster
1 2 3
n=2 n=3 n =30
Fixation Position X 141.7 294.4 190.0
Fixation Position Y 315.0 652.4 875.7
Fixation Average Pupil Size X 639.7 191.7 110.6
Fixation Average Pupil Size Y 13.0 15.5 12.1
Fixation Average Pupil Diameter 13.0 15.5 12.1
Fixation Dispersion X 4.0 4.3 3.6
Fixation Dispersion Y 46.8 65.7 27.7
Prior knowledge 2 1 2
Results of the crossword puzzle 4 5 3

Table 7. Final Cluster Centers
Note. Previous knowledge 1 = With previous knowledge, 2 = Without previous knowledge; results of the ¢



rrossword puzzle range of hits from 1 to 5.



Participants

Cluster 1

Cluster 2

Cluster 3

%

%

%

Group 1.
University of
Experience
Students

14.00

Group 2.
University
Teachers

5.71

8.57

19

54.29

Group 3.
Graduate &
Master's
Students

17.14

Total
participants

2

30

Total

%

5.71

8.57

85.43

Table 8. Participant * Cluster Number of Case Crosstabulation




Total

24

35




G1 G2
N=5 N =21
a a b
n=>5 n=14 n=7
M (SD) M (SD) M (SD)

Dwell Time 1 (ms)

2776.56(1397.82)

1491.55(1061.71)

1381.01(980.97)

Dwell Time 5 (ms)

105550.50(15.70)

105534.42(14.42)

105536.92(20.67)

Glance Duration 1 (ms)

0.00(0.00)

0.00(0.00)

0.00(0.00)

Glance Duration 5 (ms)

18497.41(2261.16)

17916.81(8559.42)

15511.15(9267.54)

Diversion Duration 1 (ms)

2809.74(1389.27)

1902.20(733.35)

1816.16(657.87)

Diversion Duration 5 (ms)

4.40(0.89)

4.18(0.98)

3.87(0.64)

Glance Count 1 (frequencies)

183.32(31.16)

183.33(201.93)

159.99(137.85)

Glance Count 5 (frequencies)

4876.22(996.98)

2969.25(2313.28)

5902.87(2623.66)

Fixation Count 1 (frequencies) 2.11(1.25) 2.51(1.61) 2.10(1.63)
Fixation Count 5 (frequencies) 4989.64(1020.63) 3399.82(2435.27) 6442.83(2570.93)
Average Fixation Duration 1 (ms) 2.42(1.24) 0.97(0.98) 1.06(0.88)
Average Fixation Duration 5 (ms) 17.80(4.87) 11.33(7.52) 18.53(6.70)

* p <0.50

Table 9. Two-factor fixed-effects ANOVA of (type of participant and previous knowledge) and effi
Note. Group 1=University of Experience Students; Group 2=University Teachers; Group 3=Graduate




N=6
a b F(332) p n2
n=3 n=3
M (5D) M (SD)
1754.08(387.63) 2674.85(3499.83) 2.52 0.10 0.16
105565.73(31.68) 105519.85(2.052) 0.257 0.78 0.02
0.00(0.00) 0.00(0.00) - - -
17594.43(12018.28) 14503.20(7039.81) 0.02 0.98 0.002
1558.13(369.32) 3636.43(2186.61) 4.07 0.03* 0.23
4.25(0.50) 3.50(0.71) 0.171 0.84 0.013
162.45(8.30) 58.35(82.52) 0.431 0.65 0.03
5433.00(2940.19) 6282.70(3275.74) 0.850 0.44 0.06
2.75(1.50) 3-77(1.74) 0.884 0.43 0.06
5816.18(2966.66) 6532.65(3040.21) 0.69 0.51 0.05
1.28(0.25) 2.15(3.04) 3,534 0.04* 0.21
23.25(11.44) 19.50(6.36) 1,618 0.22 0.11

act value on the measurement parameters in eye tracking: Dwell Time, Glance Duration, Diversion
» & Master's Students; a=Participants with previous knowledge; b=Participants without previous knao




| Duration, Glance Count, Fixation Count, Average Fixation, and Duration
wledge; M=Mean; SD=Standard Deviation. In Group 2, two cases were eliminated, due to errors in tt



1e parameter records.
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Rebuttal Letter

Dear Editor,

We are extremely thankful for your time reviewing our video. The suggestions made by
you and the reviewers will help us, without a doubt, improve our work. Now, we will
answer to your comments and show you the changes we have made on the manuscript
and the video. The changes on the video has been redone and re-edited.

Editorial and production comments

Suggestion 1. “Changes to be made by the Author(s) regarding the written manuscript:
No changes are required”.

Answer 1: Thank you very much.

Suggestion 2. “Changes to be made by the Author(s) regarding the video:

1. Composition

06:16 - 10:00 Although you did resize the figures perfectly, they are no longer centered.
Please center all the figures.”

Answer 2: Thank you very much for your suggestion which will certainly help to
improve our work. We have made the suggested change.

Suggestion 3. “Pacing

"00:44 - Fade In Out

10:02 - Please fade out then fade in

10:34 - Please only show the two title cards for 4 seconds each. It currently goes on for
too long."”

Answer 3: Thank you very much for your suggestion which will certainly help to
improve our work. We have made the suggested change.

Suggestion 4.

“3. Audio

"The narration audio volume is too low. Please refer to the ASV Criteria, the audio is
suppose to peak between -12 and -6 db.

04:17 - This part of the narration sounds like it was recorded in a completely different,
empty room. Lots of echo, then back to normal. I think the main issue is that the audio
is not balanced, so most of the audio is coming out the left side. Please also balance the
audio so they come out of both left and right speakers."”

Answer 4: Thank you very much for your suggestion which will certainly help to
improve our work. We have made the suggested change.

Thank you very much for the accuracy of the review, we hope the manuscript
can be published soon. We remain at your disposal for any further changes needed.

o

Maria Consuelo Saiz Manzanares

Sincerely


https://www.editorialmanager.com/jove/download.aspx?id=1324127&guid=eff40ba0-6203-448b-b7b6-6b17166c9aeb&scheme=1
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ARTICLE AND VIDEO LICENSE AGREEMENT

1. Defined Terms. As used in this Article and Video
License Agreement, the following terms shall have the
following meanings: “Agreement” means this Article and
Video License Agreement; “Article” means the article
specified on the last page of this Agreement, including any
associated materials such as texts, figures, tables, artwork,
abstracts, or summaries contained therein; “Author”
means the author who is a signatory to this Agreement;
“Collective Work” means a work, such as a periodical issue,
anthology or encyclopedia, in which the Materials in their
entirety in unmodified form, along with a number of other
contributions, constituting separate and independent
works in themselves, are assembled into a collective whole;
“CRC License” means the Creative Commons Attribution-
Non Commercial-No Derivs 3.0 Unported Agreement, the
terms and conditions of which can be found at:
http://creativecommons.org/licenses/by-nc-

nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version,
sound recording, art reproduction, abridgment,
condensation, or any other form in which the Materials may
be recast, transformed, or adapted; “Institution” means
the institution, listed on the last page of this Agreement, by
which the Author was employed at the time of the creation
of the Materials; “JoVE” means Mylove Corporation, a
Massachusetts corporation and the publisher of The Journal
of Visualized Experiments; “Materials” means the Article
and / or the Video; “Parties” means the Author and JoVE;
“Video” means any video(s) made by the Author, alone or
in conjunction with any other parties, or by JoVE or its
affiliates or agents, individually or in collaboration with the
Author or any other parties, incorporating all or any portion
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of the Article, and in which the Author may or may not
appear.

2. Background. The Author, who is the author of the
Article, in order to ensure the dissemination and protection
of the Article, desires to have the JoVE publish the Article
and create and transmit videos based on the Article. In
furtherance of such goals, the Parties desire to memorialize
in this Agreement the respective rights of each Party in and
to the Article and the Video.

3. Grant of Rights in Article. In consideration of JoVE
agreeing to publish the Article, the Author hereby grants to
JoVE, subject to Sections 4 and 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to
publish, reproduce, distribute, display and store the Article
in all forms, formats and media whether now known or
hereafter developed (including without limitation in print,
digital and electronic form) throughout the world, (b) to
translate the Article into other languages, create
adaptations, summaries or extracts of the Article or other
Derivative Works (including, without limitation, the Video)
or Collective Works based on all or any portion of the Article
and exercise all of the rights set forth in (a) above in such
translations, adaptations, summaries, extracts, Derivative
Works or Collective Works and(c) to license others to do any
or all of the above. The foregoing rights may be exercised in
all media and formats, whether now known or hereafter
devised, and include the right to make such modifications
as are technically necessary to exercise the rights in other
media and formats. If the “Open Access” box has been
checked in Item 1 above, JoVE and the Author hereby grant
to the public all such rights in the Article as provided in, but
subject to all limitations and requirements set forth in, the
CRC License.

For questions, please contact us at submissions@jove.com or +1.617.945.9051.
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Click here to access/download;Author License Agreement
(ALA);Author_License_Agreement_F.pdf
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4, Retention of Rights in Article. Notwithstanding
the exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in
each case provided that a link to the Article on the JoVE
website is provided and notice of JoVE’s copyright in the
Article is included. All non-copyright intellectual property
rights in and to the Article, such as patent rights, shall
remain with the Author.

5. Grant of Rights in Video — Standard Access. This
Section 5 applies if the “Standard Access” box has been
checked in Item 1 above or if no box has been checked in
Item 1 above. In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author
hereby acknowledges and agrees that, Subject to Section 7
below, JoVE is and shall be the sole and exclusive owner of
all rights of any nature, including, without limitation, all
copyrights, in and to the Video. To the extent that, by law,
the Author is deemed, now or at any time in the future, to
have any rights of any nature in or to the Video, the Author
hereby disclaims all such rights and transfers all such rights
to JoVE.

6. Grant of Rights in Video — Open Access. This
Section 6 applies only if the “Open Access” box has been
checked in Item 1 above. In consideration of JoVE agreeing
to produce, display or otherwise assist with the Video, the
Author hereby grants to JoVE, subject to Section 7 below,
the exclusive, royalty-free, perpetual (for the full term of
copyright in the Article, including any extensions thereto)
license (a) to publish, reproduce, distribute, display and
store the Video in all forms, formats and media whether
now known or hereafter developed (including without
limitation in print, digital and electronic form) throughout
the world, (b) to translate the Video into other languages,
create adaptations, summaries or extracts of the Video or
other Derivative Works or Collective Works based on all or
any portion of the Video and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works
and (c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

7. Government Employees. If the Author is a United
States government employee and the Article was prepared
in the course of his or her duties as a United States
government employee, as indicated in Item 2 above, and
any of the licenses or grants granted by the Author
hereunder exceed the scope of the 17 U.S.C. 403, then the
rights granted hereunder shall be limited to the maximum
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rights permitted under such statute. In such case, all
provisions contained herein that are not in conflict with
such statute shall remain in full force and effect, and all
provisions contained herein that do so conflict shall be
deemed to be amended so as to provide to JoVE the
maximum rights permissible within such statute.

8. Protection of the Work. The Author(s) authorize
JoVE to take steps in the Author(s) name and on their behalf
if JoOVE believes some third party could be infringing or
might infringe the copyright of either the Author’s Article
and/or Video.

9. Likeness, Privacy, Personality. The Author hereby
grants JoVE the right to use the Author’s name, voice,
likeness, picture, photograph, image, biography and
performance in any way, commercial or otherwise, in
connection with the Materials and the sale, promotion and
distribution thereof. The Author hereby waives any and all
rights he or she may have, relating to his or her appearance
in the Video or otherwise relating to the Materials, under
all applicable privacy, likeness, personality or similar laws.
10. Author Warranties. The Author represents and
warrants that the Article is original, that it has not been
published, that the copyright interest is owned by the
Author (or, if more than one author is listed at the beginning
of this Agreement, by such authors collectively) and has not
been assigned, licensed, or otherwise transferred to any
other party. The Author represents and warrants that the
author(s) listed at the top of this Agreement are the only
authors of the Materials. If more than one author is listed
at the top of this Agreement and if any such author has not
entered into a separate Article and Video License
Agreement with JoVE relating to the Materials, the Author
represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them
had been a party hereto as an Author. The Author warrants
that the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate,
infringe and/or misappropriate the patent, trademark,
intellectual property or other rights of any third party. The
Author represents and warrants that it has and will
continue to comply with all government, institutional and
other regulations, including, without limitation all
institutional, laboratory, hospital, ethical, human and
animal treatment, privacy, and all other rules, regulations,
laws, procedures or guidelines, applicable to the Materials,
and that all research involving human and animal subjects
has been approved by the Author's relevant institutional
review board.

11. JoVE Discretion. If the Author requests the
assistance of JoVE in producing the Video in the Author’s
facility, the Author shall ensure that the presence of JoVE
employees, agents or independent contractors is in
accordance with the relevant regulations of the Author's
institution. If more than one author is listed at the
beginning of this Agreement, JOVE may, in its sole
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discretion, elect not take any action with respect to the
Article until such time as it has received complete, executed
Article and Video License Agreements from each such
author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to
accept or decline any work submitted to JoVE. JoVE and its
employees, agents and independent contractors shall have
full, unfettered access to the facilities of the Author or of
the Author’s institution as necessary to make the Video,
whether actually published or not. JoVE has sole discretion
as to the method of making and publishing the Materials,
including, without limitation, to all decisions regarding
editing, lighting, filming, timing of publication, if any,
length, quality, content and the like.

12. Indemnification. The Author agrees to indemnify
JoVE and/or its successors and assigns from and against any
and all claims, costs, and expenses, including attorney’s
fees, arising out of any breach of any warranty or other
representations contained herein. The Author further
agrees to indemnify and hold harmless JoVE from and
against any and all claims, costs, and expenses, including
attorney’s fees, resulting from the breach by the Author of
any representation or warranty contained herein or from
allegations or instances of violation of intellectual property
rights, damage to the Author’s or the Author’s institution’s
facilities, fraud, libel, defamation, research, equipment,
experiments, property damage, personal injury, violations
of institutional, laboratory, hospital, ethical, human and
animal treatment, privacy or other rules, regulations, laws,
procedures or guidelines, liabilities and other losses or
damages related in any way to the submission of work to
JoVE, making of videos by JoVE, or publication in JoVE or
elsewhere by JoVE. The Author shall be responsible for, and
shall hold JoVE harmless from, damages caused by lack of
sterilization, lack of cleanliness or by contamination due to
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the making of a video by JoVE its employees, agents or
independent contractors. All sterilization, cleanliness or
decontamination procedures shall be solely the
responsibility of the Author and shall be undertaken at the
Author’s expense. All indemnifications provided herein
shall include JoVE's attorney’s fees and costs related to said
losses or damages. Such indemnification and holding
harmless shall include such losses or damages incurred by,
or in connection with, acts or omissions of JoVE, its
employees, agents or independent contractors.

13. Fees. To cover the cost incurred for publication,
JoVE must receive payment before production and
publication of the Materials. Payment is due in 21 days of
invoice. Should the Materials not be published due to an
editorial or production decision, these funds will be
returned to the Author. Withdrawal by the Author of any
submitted Materials after final peer review approval will
result in a US$1,200 fee to cover pre-production expenses
incurred by JoVE. If payment is not received by the
completion of filming, production and publication of the
Materials will be suspended until payment is received.

14. Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE's successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to
any conflict of law provision thereunder. This Agreement
may be executed in counterparts, each of which shall be
deemed an original, but all of which together shall be
deemed to me one and the same agreement. A signed copy
of this Agreement delivered by facsimile, e-mail or other
means of electronic transmission shall be deemed to have
the same legal effect as delivery of an original signed copy
of this Agreement.

A signed copy of this document must be sent with all new submissions. Only one Agreement is required per submission.

CORRESPONDING AUTHOR
Name:
Maria Consuelo Saiz Manzanares
Department:
P Departamento de Ciencias de la Salud
Institution: . .
Universidad de Burgos
Title: Protocol for the behavioral analysis of adults engaged in learning processes
through the use of eye-tracking technology and data-mining techniques
Signature: /Aﬁ Lok / o mmemmmemee . | Date: 25 september 2020

Please submit a signed and dated copy of this license by one of the following three methods:
1. Upload an electronic version on the JoVE submission site

2. Faxthe document to +1.866.381.2236

3. Mail the document to JoVE / Attn: JoVE Editorial / 1 Alewife Center #200 / Cambridge, MA 02140
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For questions, please contact us at submissions@jove.com or +1.617.945.9051.



