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31
32  ABSTRACT:
33  Learning disabilities (LDs) encompass disorders of those who have difficulty learning and using
34  academic skills, exhibiting performance below expectations for their chronological age in the
35 areas of reading, writing, and/or mathematics. Each of the disorders making up the LDs involve
36 different deficits; however, some commonalities can be found within that heterogeneity, such in
37 terms of learning self-regulation and metacognition. Unlike in early ages and later educational
38 levels, there are hardly any evidence-based evaluation protocols for adults with LDs. LDs
39 influence academic performance but also have serious consequences in professional, social, and
40 family contexts. In response to this, the current work proposes a multimodal evaluation protocol
41  focused on metacognitive, self-regulation of learning, and emotional processes, which make up
42  the basis of the difficulties in adults with LDs. The assessment is carried out through analysis of
43  the on-line learning process using a variety methods, techniques, and sensors (e.g., eye tracking,
44  facial expressions of emotion, physiological responses, concurrent verbalizations, log files, screen
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recordings of human-machine interactions) and off-line methods (e.g., questionnaires,
interviews, and self-report measures). This theoretically-driven and empirically-based guideline
aims to provide an accurate assessment of LDs in adulthood in order to design effective
prevention and intervention proposals.

INTRODUCTION:

Specific learning disorders (SLDs) encompass disorders of those who have difficulty learning and
using academic skills, exhibiting performance below expectations for their chronological age in
the areas of reading, writing, and/or mathematics>. There are different estimations of
prevalence rates depending on the age, language and culture analyzed but they are between 5%
and 15%%3. Within the global category of neurodevelopmental disorders in the Diagnostic and
Statistical Manual of Mental Disorders (5™ Ed.)%, it is also necessary to focus on the incidence of
Attention-Deficit/Hyperactivity Disorder (hereinafter ADHD) as it is a common disorder that has
given rise to various controversies about how to approach it in recent years. Based on the DSM-
51, it can be defined as a pattern of persistent behaviors of inattention and/or hyperactivity-
impulsivity. Likewise, autism spectrum disorder (hereinafter ASD) is a category in the same
manual that includes students who present neurodevelopmental disorders as a result of
multifactorial dysfunctions of the central nervous system, which result in qualitative dysfunctions
in three fundamental areas of the development of the person: social interaction, communication
and interests and behaviors'2.

On these lines, a new concept has emerged moving away from the sense of deficit and offering
a more positive approach to these disorders to be consistent with current ideas of
neurodevelopmental difficulties as highly coexistent and overlapping®. From these new models,
it is understood that the skills involved in high-level cognitive processes, which allow managing
and regulating one's behavior in order to achieve a desired goal, are crucial for self-regulation
and, therefore, for activities of daily living, including the academic ones®. In the context of
adulthood, neurodiversity has evolved to include various types of difficulties, including ADHD and
ASD, as well as dyslexia, dyspraxia, and/or dyscalculia. Accordingly, we are approaching this
neurodiversity from a broad conception of learning difficulties (LDs). The increase in students
with this diversity enrolled in postsecondary education is well documented and is due, in part, to
the increase in high school graduation rates for students with disabilities®, but at the same time,
there is less research about the learning process of these students than necessary’.

Each of the disorders approached in isolation involve different deficits and manifestations;
however, some commonality can be found within that heterogeneity in terms of LD, such as
metacognitive, self-regulatory, and emotional malfunctioning®>'%!1, Three fundamental
foundations in the literature of learning in general, and LDs in particular, that represent the basis
of successful learning and play an essential role in these well-known difficulties at the academic
level'2. As well as this, other approaches understand that there could be a certain commonality
between deficits in executive functions, such as problems in automatic processing or working
memory, that occur in different disorders such as ADHD and reading disorders!® or ADHD and
ASD>. However, there is still work to be done in this field, since not all studies reach the same
conclusions about these points in common in relation to executive functions. It could be due to
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the variations presented by the samples from which the studies are based and the evaluation
procedures of the executive functions used in the investigations>14,

In educational terms, this diverse mix affects not only the quality of learning, due to the
fundamental nature of the affected functions, but also phenomena such as school dropout,
change of degree, etc., with economic implications for governments and universities'®. The
dropout rate for students with LDs is higher than for students in the general population'® but also
higher than the dropout rates for any other category of psychological disabilities except for those
students with emotional disturbances!’. In contrast, the number of students with LDs who are
accessing post-compulsory education (vocational training, college, etc.) is increasing®>,
specifically in higher education®292122_ Moreover, one might well assume that there are many
more students with LD than those who officially pass through student services and typically make
up the prevalence statistics?3.

These difficulties are not always detected during childhood, especially in adults born before these
disorders were considered in the regular academic system, and the symptoms of these disorders
persist throughout people’s lives and cause difficulties in work, education and personal lives?*.
Research has shown that although people might overcome some of their difficulties, most
continue to exhibit struggles with learning during adulthood and their persistence is still
problematic at those higher educational levels®.

Paradoxically, unlike in previous educational levels and earlier ages, there are hardly any
evidence-based instruments or evaluation protocols for adults with LDs. Despite the proliferation
of diagnostic tools to evaluate LDs during childhood, the availability of valid, reliable instruments
and methodologies for the adult population is significantly limited?*. A recent literature review
about learning disabilities in higher education found that most of the information collected in
this regard is done through interviews, and only occasionally are self-report questionnaires
used?®. Self-report methodology and interviews, although valuable, are not enough to accurately
assess metacognitive, self-regulation, and emotional skills processes, in fact, among others,
because of the process nature. The importance of scales and interview methodology for
measuring those processes is undeniable?’?%, but so too are the associated problems of validity?®
and incongruence with other innovative methods of assessment3. An additional problem in the
detection of LDs is the bias in the diagnosis of the disorder due to the absence of comprehensive
assessment protocols. The fact that professionals do not have a reference protocol based on
objective variables is frequently causing many false positive and false negative cases of LDs>'.

In response to both scarcity of instruments for adults and the need to improve existing
methodology, the current study proposes a multimodal evaluation protocol focused on
metacognitive, self-regulation, and emotional processes, which make up the basis of the
difficulties in adults with LDs. In line with the current literature, we propose a move toward
integrative and multichannel measurement3?33, The assessment is carried out through an
analysis of the on-line learning process using several methods, techniques, and sensors (e.g.,
hypermedia learning environment, virtual reality, eye tracking, facial expressions of emotion,
physiological responses, log files, screen recordings of human-machine interactions) and off-line
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methods (e.g., questionnaires, interviews, and self-report measures). This mixed methodology
provides evidence of the deployment of target processes before, during, and after learning that
can be triangulated to enhance the understanding of how students learn and where the problem
lies, if there is one3%.

The evaluation protocol is carried out over two sessions. The sessions can be done in one sitting
or may need partial applications depending on the person. The first is focused on the detection
or confirmation of LDs and what specific kind of disorder we are facing, and the second is
designed to go into the metacognitive, self-regulation, and emotional processes of each
individual case in depth.

Session 1 is intended to be a diagnostic or confirmation assessment of the participant’s learning
disabilities: SLD, ADHD and/or ASD (high functioning) to determine what type of specific
problems the participants have. This assessment is essential for two reasons. 1) Adults with
Learning Disabilities rarely have accurate information about their dysfunctional behavior. Some
of them suspect that they have a LD but have never been evaluated. Others may have been
assessed when they were children but do not have any reports or further information. 2) There
may be discrepancies with previous diagnoses (e.g., a previous dyslexia diagnosis as opposed to
a current diagnosis of attention deficit and slow processing speed; previous ASD diagnosis in
contrast to current limited intellectual ability, etc.). The participant is interviewed, and
guestionnaires and standardized tests are applied. This session here is carried out by therapists
with experience in diagnosing developmental and learning difficulties in the research and clinical
context in different offices of a Spanish Psychology Faculty. The session begins with a structured
interview that collects biographical information along with the presence of symptoms related to
SLDs that are referred to in the DSM-5'. Following that, the reference intellectual ability test
WAIS-IV3 is used in case of exclusion criterion implementation and because it provides very
valuable information for learning difficulties from the scales “work memory” and “processing
speed”3®, Additionally, the PROLEC SE-Revised Test3” is extensively used to evaluate reading
disabilities (lexical, semantic and/or syntactic processes of reading), one of the most prevalent
and disabling difficulties for learning in current academic contexts, which overlaps with other
disorders such as ADHD38. This evaluation collects reading accuracy, speed and fluency along with
reading disabilities, and more importantly, in which reading process the failure occurs?’ (this test
has been evaluated with pre-university students. Currently, there are no tests in Spain that are
adapted to the general adult population, so this test was selected because it is the closest to the
target population). Then, we screen symptoms of ADHD through the World Health Organization
Adult ADHD Self-Report Scale (ASRS)*° and refine the evaluation of this disorder, introducing
multimodality with a cutting-edge virtual reality continuous performance test for the evaluation
of attentional processes and working memory in adults, the Nesplora Aquarium3%4%, This test is
a very useful tool when diagnosing ADHD in adults and adolescents over 16 years old in an
ecological scenario, providing objective, reliable data. It evaluates selective and sustained
attention, impulsivity, reaction time, auditory and visual attention, perseverance, quality of
attentional focus, motor activity, work memory and cost of change of task. Additionally, along
with the WAIS-IV3> as a whole for collecting information about the participant’s intellectual
ability, we pay special attention to the scales “work memory” and “processing speed” because
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they are related to learning difficulties and the results of these scales are used in the final
decision. Finally, we include the Autism Spectrum Quotient (AQ-Short)*! in the protocol, the short
version of the reliable AQ-Adult from Baron-Cohen, Wheelwright, Skinner, Martin and Clubley*2.

Session 2 focuses on a multimodal assessment of the participant’s learning process. The key to
understanding complex learning lies in understanding the deployment of students’ cognitive,
metacognitive, motivational, and affective processes*’. To that end, participants work with
MetaTutor, where the use of metacognitive and cognitive strategies deployed are observed while
they are learning. MetaTutor is a hypermedia learning environment that is designed to detect,
model, trace, and foster students’ self-regulated learning while learning different science topic**.
The design of MetaTutor is based on extensive research by Azevedo and colleagues’*3#>4647 gnd
belongs to a new trend in the measurement of SRL, the so called third wave, which is
characterized by combined use of measurement and advanced learning technologies33. The use
of MetaTutor also provides multimodal trace data, incorporating measures such as, eye tracking,
emotional physiological responses (galvanic skin response (GSR) and facial expressions of
emotions)*, log-data and questionnaires. All these measures are combined to reach a deeper
understanding of the participants SRL and metacognition.

Eye tracking provides an understanding of what attracts immediate attention, which target
elements are ignored, in which order elements are noticed, or how elements compare to others;
electrodermal activity lets us know how emotional arousal changes in response to the
environment; facial-emotion-recognition allows the automatic recognition and analysis of facial
expressions; and data logging collects and stores the student’s interaction with the learning
environment for further analysis. Concerning the questionnaires, the Mini International
Personality Item Pool* informs about a range of activities and thoughts that people experience
in everyday life assessing each of the five major personality traits (extraversion, agreeableness,
conscientiousness, neuroticism and openness). The Connotative Aspects of Epistemological
Beliefs>® provides information about participants’ beliefs about knowledge. The Rosenberg Self-
esteem scale shows how the participants feel about themselves overall®. The Emotion
Regulation Questionnaire®? provides information about participants’ emotion regulation. The
Achievement Emotions Questionnaire (AEQ)>3 informs about emotions typically experienced at
university.

In short, assessing LDs during adulthood is particularly difficult. Education and experience allow
many adults to compensate for their deficits and later show undifferentiated or masked
symptoms, on which scientific knowledge is still scarce. Taking into account the critical research
gap that arises, this current work aims to ensure theoretically-driven, empirically-based
guidelines for accurate assessment of LDs during adulthood in order to design effective
prevention and intervention actions.

To help readers decide whether the method described is appropriate or not, it is necessary to
specify that the protocol is not suitable for people with intellectual disabilities because their
diagnosis invalidates the diagnosis of learning difficulties. In addition, due to the singularities of
the equipment used and the format of showing the learning content, it is still not possible to
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evaluate people with motor disabilities (upper limbs, neck and/or face), hearing or visual
impairment. Nor would it be suitable for participants with severe psychiatric disorders. It would
require the use of drugs that could alter information processing or the physiological expression
of emotions.

PROTOCOL:

The research ethics committee of the Principality of Asturias and the University of Oviedo
approved this protocol.

1. Session 1: diagnosis assessment

NOTE: In this session of the protocol, evaluation tests from different publishers are used, which
have their own specific application and interpretation manuals. Since these tests, or other similar
ones, are widely known by the scientific community in the field of psychology and education, the
procedure to apply them is not detailed step by step (for example, given the aim of this paper, it
does not make sense to detail each step of the WAIS-IV3® application).

1.1. Informed consent

1.1.1. Explain to the participants the ethical and confidentiality aspects of the research and ask
them to acknowledge and sign the individual informed consent.

1.2. Structured interview

1.2.1. Explain the following instructions to the participant: "Now, I’'m going to interview you in
order to get important information about your life and academic issues. There are open and
closed questions but you can interrupt me whenever you want. Please, let me know if you need
me to clarify any point. After this initial interview, | may ask you to do some evaluation tests and
guestionnaires. | will tell you the specific instructions for each one. Are you ready?"

1.2.2. Collect the biographical information along with the presence of symptoms related to SLD
and exclusion criteria that are referred in the DSM-5 following the interview script (see
Supplemental File A).

1.3.  First decision point in relation to the structured interview (exclusion criteria)
1.3.1. Finish the assessment if the participant meets the initial exclusion criteria, that is, they
explain that they have a motor disability (upper segments), sensory disability (visual or auditory),

a diagnosis of intellectual disability or a serious mental disorder.

1.3.2. Continue the assessment if it seems that the participant has or thinks he/she has an SLD
and does not meet exclusion criteria.
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1.4. Intellectual ability

1.4.1. Apply the WAIS-IV3 test to collect information about participant’s intellectual ability
following the instructions in the manual.

1.5.  Second decision point in relation to intellectual ability (exclusion criteria)

1.5.1. Finish the assessment if the participant does not understand the instructions of the test,
if cannot be evaluated, or they have an IQ of less than 70.

1.5.2. Continue the assessment if the person has normal or limited intellectual ability.

NOTE: The limit of the IQ accepted in the present study has been set as a score of over 70.

1.6. ADHD

1.6.1. Askthe participant to complete the six items of the Self-reported Screening Questionnaire
of the Adult-v1.1. (ASRS?*®) of the World Health Organization (WHO) International Composed

Diagnostic Interview.

NOTE: This questionnaire provides information on the presence of symptoms related to ADHD
that are referred to in the DSM-IV>4,

1.6.2. Apply the Nesplora Aquarium test*® if the participant scores 12 or more in the previous
ASRS3® questionnaire.

1.7. Reading difficulties

1.7.1. Apply the PROLEC SE-R Screening Test of reading difficulties®’ follow the instructions in
the manual.

1.8.  Autism spectrum disorder (level 1)

1.8.1. Ask the participant to complete the 28 items of the Autism Spectrum Quotient (AQ-Short)
questionnaire from Hoekstra et al.*!

NOTE: This questionnaire provides information on the presence of symptoms related to social
behavior, social skills, routine, switching, imagination and numbers/patterns.

1.9.  Analyze the results.

1.9.1. Analyze each participant’s interview, questionnaires and test results and decide if they
have significant learning difficulties or not or are at risk of having them.
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NOTE: Two members of the expert committee (the evaluator and another member of the
research team) analyze each participant’s learning profile and decide if they is a student with
SLD, ADHD and/or ASD or not or are at risk of having them. No test can substitute the expert’s
judgment.

1.10. Final decision point

1.10.1. Finish the assessment if the participant is clearly not a student with learning difficulties.

1.10.2. Continue the assessment if the participant is a person with LDs (or at risk) and go to
Session 2.

2. Session 2: multimodal assessment

NOTE: Session 2 must be done between 1 and 7 days after Session 1.

2.1.  Prepare the participant.

2.1.1. Remind the participants that the session lasts approximately 2 hours, and that they are
going to complete some questionnaires and tasks in the MetaTutor learning environment

while some devices are recording their performance throughout the session.

2.1.2. Ask the participants tie back their hair, clear their neck, remove their glasses and remove
chewing gum if applicable.

NOTE: If the participant is wearing glasses, has long hair or bangs that cover part of their face,
the eye tracker will not be able to read their eyes movements.

2.1.3. Introduce MetaTutor to the participants. Explain that the objective of the session is to
autonomously learn about the circulatory system using the tool.

2.1.4. Make sure the speakers are connected and working.
NOTE: The participant can also use headphones if preferred.
2.2.  Galvanic skin response preparation and calibration

NOTE: Remember that there are many types of GSRs manufactured by different companies. Use
it according to the supplier's specifications.

2.2.1. Clean the GSR and the participant’s fingers with alcohol.

2.2.2. Put the finger/wristband GSR sensors on the index and ring fingers with the connectors
on the fingertip side or according to the manufacturer's instructions.
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2.2.3. Ask the participant to rest their hand on the table quietly and try to relax for 5 min.
2.2.4. Open the software in the computer.
2.2.5. Make sure the registration graph is working. Check the registration graph is registering.

2.2.6. Click Run experiment > Rate 10 per second > Duration > 10 > Minute. Record the
information for ten minutes to establish the baseline.

NOTE: Rate 10 per second means the frequency with which measures are taken.
2.2.7. Minimize the screen.

2.2.8. Continue with the calibration of other devices, and after 10 minutes save the information
in a .csv file.

2.3.  Eye tracking and webcam preparation and calibration

NOTE: Remember that there are many types of eye tracking and webcam manufactured by
different companies. Use them according to the supplier's specifications.

2.3.1. Open the software in the side laptop and in the computer.

NOTE: The eye movements are captured on the PC the participant is working on, but the data is

recorded on the side laptop. In addition, in the side laptop, the experimenter can see the

movements that the participant is making and correct the participant’s position if necessary.

2.3.2. Indicate which session will be recorded (Metatutor in this case) and the participant’s
registration data: File > Recent Experiment > Metatutor > Include Registration data of

the participant > OK.

2.3.3. Check that the two computers are connected to each other and that the eye tracking
infrared lights are on and ready to capture the movement of the eyes.

2.3.4. Adjust the webcam on the computer to the participant’s position.

2.3.5. Ask the participant to sit facing forward and be as neutral as possible, although it is
expected that their facial expressions will vary during the learning session.

NOTE: During the learning session a video of the participant’s face is recorded with the webcam
which is later analyzed using a desktop app>°.

2.3.6. Ask the participant to be still and to stare at the different points of the screen with their
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nose put in line with/slightly over the edge of the desk (at 90°).

2.3.7. Click Record > Write the registration data of the participant > Ok to start the calibration
process.

2.3.8. Ask the participant to press the space bar and follow the points on the screen with their
eyes.

2.3.9. Make sure that the participant’s eyes, when looking at the screen, are centered before
moving on to the next step, using the side laptop to check this information.

NOTE: The participant's gaze is centered when the movements of their eyes are registered on the
side laptop screen with two white circles. When the gaze leaves the registration area, the
software warns with yellow arrows (if slightly deviated), with red arrows (if deviated a lot) or
without white circles (if not registering). The path of the movement of the eyes is reflected with
a yellow light (attentional focus) and the track through the screen with a green line.

2.3.10. Ask the participants to avoid touching their face or resting their head in their hands as
much as possible.

2.3.11. Minimize the screen.
2.4.  Multimodal tracking of the learning session

2.4.1. Maximize the GSR screen and click Run experiment > Rate 10 per second > Duration > 5
> hours > Record and minimize the screen again.

2.4.2. Maximize the eye tracking and webcam screen, make sure the software is working
correctly, click Record on the computer and on the side laptop to register and record the
session and minimize the screen again.

NOTE: Once the devices have been calibrated, do not forget to start recording the evaluation

session in each of them. From this point, the entire participant interaction with the learning tool

will be recorded until the end of the session.

2.5. Questionnaires and learning session in MetaTutor

2.5.1. Open the software in the PC and complete the participant’s registration data. Complete
ID > Experimenter > Day > Questionnaires yes > Continue.

NOTE: All the logs will be registered during the session in a file-data log.

2.5.2. Explain to the participant that they must follow the instructions in the tool and that they
will only be interacting with the computer during the learning session. Explain that the



441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484

researcher will be in the next room in case anything happens.

2.5.2.1. Ask the participant for sociodemographic and academic information. Complete
Name > Gender > Age > Ethnic group > Educational level > University > Degree > GPA >
Information about biology courses taken if applicable > Continue. Before clicking
Continue, explain to the participants that they must follow all the instructions that the
tool will give them. Also, that they will only interact with the computer during the learning
session.

2.5.2.2. Ask the participant to complete some questionnaires.

NOTE: The participant has to complete five metacognitive and self-regulated learning
questionnaires: a) The Mini International Personality Item Pool*’; b) The Connotative Aspects of
Epistemological Beliefs*®; c¢) The Rosenberg Self-esteem Scale®!; d) The Emotion Regulation
Questionnaire®?; e) The Achievement Emotions Questionnaire (AEQ)>3 and one questionnaire
about general knowledge about the circulatory system.

2.5.2.3. Show the participant the interface of MetaTutor and its different parts.

2.5.2.3.1. Explainthe participant that the content area is where the learning content is displayed
throughout the session in text form.

2.5.2.3.2. Show the participant that they can navigate through a table of contents at the side of
the screen to go to different pages.

2.5.2.3.3. Show the participant that the overall learning goal is displayed at the top of the screen
during the session.

2.5.2.3.4. Show the participant that the sub-goals learners set are displayed at the top in the
middle of the screen, and they can manage sub-goals or prioritize them here.

2.5.2.3.5. Show the participant that there is a timer located at the top left corner of the screen
displays the amount of time remaining in the session.

2.5.2.3.6. Show the participant the list of self-regulating processes, which are displayed in a
palette on the right hand side of the screen, and the participant can click on them
throughout the session to deploy planning, monitoring and learning strategies.

2.5.2.3.7. Show the participant the static images relevant to content pages are displayed beside
the text to help learners coordinate information from different sources.

2.5.2.3.8. Show the participant the text entered on the keyboard and how students’ interactions
with agents are displayed and recorded in this part of the interface.
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2.5.2.3.9. Show the participant the four artificial agents who help students in their learning
throughout the session.

NOTE: These agents are Gavin the Guide, Pam the Planner, Mary the Monitor, and Sam the
Strategizer.

2.5.2.4. Ask the participant to click Start to begin the learning session whenever they are
ready.

NOTE: The participant interacts with the tool.

2.5.2.5. Once the session is finished, ask the participant to complete the knowledge
questionnaire again.

3. Logoff

3.1. At the end of the session save the recorded data from GSR, eye tracking/webcam and
Metatutor along with the registration data of the participant. Extract the data in a .csv file for
easier use.

3.2. Remove the GSR sensors from the participant's hand and clean the galvanic sensors with
alcohol again.

3.3.  Thank the participants for their collaboration and say goodbye.
4. Analysis of learning difficulties

4.1.  Analyze each participant’s learning performance based on the different reports produced
(see Results section) to obtain a multimodal profile.

NOTE: At least two members of the expert committee analyze each participant’s learning
process. Although the evaluation can be done exhaustively using new instruments and tools, no
report can replace the expert's judgment.

REPRESENTATIVE RESULTS:

This section illustrates the representative results obtained from the protocol, including an
example of conjoint results of Session 1 and an example of each source of information from
Session 2.

The results about disorders are collected in Session 1 through diagnostic tests taking into account
the procedures and cut-off points specified for the diagnostic assessment of participants’
learning difficulties (SLD, ADHD, and ASD). The expert committee decides whether the participant
has learning disabilities or is at risk of having them or not (see an example of decision making in
Figure 1). If the participant exhibits learning disabilities and takes part in Session 2, data from
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alternative sources are collected.

During Session 2 the protocol collects results from five different sources: participants” GSR, face
emotions, eye-movements, questionnaires and log-data.

Firstly, we obtain a measure of the GSR as an indication of emotional arousal during learning
session (calm/excited)®. Learning disabilities are linked to anxiety in adults, and several studies
have found that students with learning disabilities from first grade to university report higher
anxiety symptoms, acting as a factor in decreased performance®’>%>°. However, there is no one-
to-one relationship between understanding and remediation; every case needs to be analyzed
individually by the expert committee taking into account each participant’s specific baseline.
Figure 2 shows two paradigmatic cases that can show us whether anxiety regulation is a key point
for intervention.

Secondly, we obtain a recording of the participant’s face throughout the session that show us the
different emotions they were feeling during the learning process to consider the theoretical
relationship with metacognition and self-regulation. There is a variety of facial-emotion-
recognition software to gather that information. In the current protocol, we use a tool>, which
includes emotion recognition, returning the confidence across a set of emotions for each face in
the video (disgust, fear, anger, happiness, contempt, neutral, sadness, and surprise). These
emotions are understood to be cross-culturally and universally communicated with specific facial
expressions®. Participants tended to experience all the detected emotions during the session,
but we can obtain a general index for each giving information about the general trend. Positive
activating emotions such as happiness, surprise and enjoyment, are thought to promote both
intrinsic and extrinsic motivation, facilitating use of flexible learning strategies, and fostering self-
regulation. Conversely, negative deactivating emotions, such as boredom and sadness, are
posited to uniformly reduce motivation and the effortful processing of information, producing
negative effects on learning outcomes. For neutral deactivating and negative activating
emotions, such as anger, fear, contempt, and disgust, the relationships are presumed to be more
complex. Specifically, anger and fear can undermine intrinsic motivation, but can induce strong
extrinsic motivation to invest effort to avoid failure, meaning that the effects on students’
learning need not be negative3 (see Figure 3). The results indicate the degree of coincidence with
one of the analyzed emotions, assigning values between 0 and 1 to each of them.

Thirdly, we use data from eye-tracking. Eye-trackers capture gaze information in terms of
fixations, and saccades (Figure 4). In the current protocol, we are interested in analyzing fixations,
particularly the proportion of fixation time and pattern of fixations. For that purpose, we defined
seven Areas of interest (AQOIs) in the MetaTutor interface for self-regulation assessment (labeled
with rectangles in Figure 5): AOI1 Timer, AOI2 Goal and Sub goals, AOI3 Agent/avatar for
scaffolding, AOI4 Table of Contents, AOI5 Text Content, AOI6 Image Content, AOI7 Learning
Strategies Palette.

In terms of assessment for concise intervention guidance, we can infer the following.
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Fixations in AOI1 denote time management and/or resource management strategies. Reduced
or massive fixations in AOI1 denote incorrect time management skills. It should be checked
promptly.

Fixations in AOI2 denote planning, setting and prioritizing goals and sub-goals. Previous studies
show that this particular AOI, along with the AOI7, is especially important for assessing learning
with MetaTutor®!. As this information is concise, short and visual, the proportion of fixations
should not be very high (Figure 6).

Fixations in AOI3 Agent show that the participant is taking advantage of the prompts and
feedback which the agents provide during the interaction in response to participants’ goals,
behaviors, self-evaluations, and progress. It is worth noting that a lack of fixations on the Agent
AOI must be considered carefully, because learners may not always need to look at an agent to
process its audio prompts and feedback®®. This AOI should be checked occasionally. Avatars do
not speak frequently, so there should be a small percentage of fixations compared to other areas,
but it would reflect that they have established an interaction with the agent (Figure 6).

Fixations in AOI4 and/or transitions between text and image/graph (AOI5 and AOI6) point to
participants’ strategy-use for coordinating informational sources (COIS), associated with
conceptual gains®. The length of fixations on texts and images indicate integration processes
contributing to accurate mental representations of the information presented®. COIS are
operationalized as a sequence of two transitions between eye fixations on text and image/graph
areas (e.g., text/graph/text). AOI4 should be checked with some frequency. As the information is
clear, short and visual, the proportion of fixations should not be very high. The highest proportion
of fixations should be in AOI5 and AOI6. The subject should spend most of their time reviewing
the content (i.e. the written texts) and spend a notable amount of time on the images and graphs
to coordinate and integrate both sources of knowledge (Figure 6).

Fixations on AOI7 indicate the use of cognitive strategies (taking notes, writing a summary,
making an inference) and metacognitive strategies (activating prior knowledge, evaluating
content relevance, assessing understanding and knowledge)®. It is reasonable for the participant
to review the available resources or learning strategies with some frequency (Figure 6).

For the subsequent analysis, it is necessary to focus on data related to students interacting with
MetaTutor, excluding the parts of the interaction during which participants watch system
tutorials. The collected data can be noisy and needs expert validation. The main source of noise
is due to participants looking away from the screen, which the eye-tracker interprets as invalid
data; in this case, it is advisable to remove the corresponding segments from gaze data. Figure 6
shows a participant with metacognitive malfunctioning and a participant with an adaptive use of
strategies at this level.

Fourthly, questionnaires are analyzed together with the rest of the information and are scored
according to the authors’ instructions. They provide data at the participant level of self-esteem
and emotional regulation. A favorable level of self-esteem or correct emotional regulation
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strategies facilitates learning processes®. To see examples of interpretation (Figure 7).

Finally, all interactions of learners with content, agents, and the learning environment are
recorded in logs for further detailed analysis following the scheme in Figure 8. The MetaTutor log
data provides us with a wide range of possibilities for determining, among other things, the
number of times that learners deployed self-regulatory learning strategies (e.g., note-taking,
summaries, monitoring progress toward goal, content evaluation, judgments of learning, feelings
of knowing, planning, prior knowledge activation, etc.), whether these strategies were self or
externally generated by the external scaffolding, and the time each participant spent viewing
material in MetaTutor that was relevant/irrelevant to their current active sub-goal®®. Pattern
Mining, Process Mining, Association Rules, and other potential approaches®”.¢® would provide a
measure of students’ use of cognitive and metacognitive monitoring and regulation throughout
the learning session.

FIGURE AND TABLE LEGENDS:

Figure 1. Example of making decision points of Session 1. This case shows a participant that has
had learning problems since childhood, mostly in reading processes. The expert can see that
these reading disabilities are more significant in lexical and syntactic processes (b). In addition, it
is observed that the participant does not have any motor, sensory or mental disability. It is
observed that the participant has a normal intellectual ability and is not at risk in relation to
autism spectrum disorder or ADHD (a) omissions, commissions and reaction time, in visual and
auditory channels, are less than 60, so are in the normal range). In this case, reading problems
are detected and exclusion criteria are not observed, so it is considered that the participant has
SLD due to reading disabilities.

Figure 2. Results of a stable activation level and unstable activation level during learning
session. This image represents the results of two participants. Participant A with stable activation
levels and participant B with unstable activation levels during the learning session since the
participant B line is more irregular and with many peaks.

Figure 3. Image of emotion recognition. a) Example of neutral emotion; b) Example of sadness
emotion; and c) Example of sadness emotion trend. In the yellow circle it is possible to see the
emotion trend.

Figure 4. Example showing transition data between text and graph (AOI5 and AOI6) during a
MetaTutor learning session. Circles and lines represent areas of fixation and transitions between
areas.

Figure 5. Areas of interest (AOIs) of the MetaTutor interface for the self-regulation assessment:
AOI1 to AOI7. AOI1 Timer, AOI2 Goal and Sub-goals, AOI3 Agent, AOI4 Table of Contents, AOI5
Text Content, AOI 6 Image Content, AOI7 Learning Strategies Palette.

Figure 6. Proportion of fixations in the MetaTutor interface AOIs expressed as a percentage. a)
Example of a participant deploying self-regulation malfunctioning; b) Example of a participant
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deploying self-regulatory behaviors. Proportion of fixations in each area (values between 0 and
1). a) Real data from a participant that spends more than 80% of the time reading the written
text (AOI5) he underuses the resources designed to help him understand that content (AOI6); he
hardly reviews the content scheme to check what he has already learned and what is left to learn
(AOI4); neglects learning objectives and sub-goals (AOI2) and he rarely reviews the palette of
learning strategies (AOI7). In addition, he does not monitor the time assigned to the task (AOI1)
and ignores the avatars that try to help him (AOI3); b) Real data from a participant that spends
half the time (50% approximately) reading the written text (AOI5) and frequently reviews the
graph designed to help him to understand the content (AOI6). Although he spends most of his
time on content, he reviews the content scheme frequently to check what he has learned and
what he has left to learn (AOI4); he pays attention to learning objectives and sub-objectives
(AOI2) to ensure that he is reaching them and he goes to the learning strategies palette (AOI7)
when needed. In addition, he monitors the time without worrying too much about it (AOI1) and
establishes some interaction with agents (AOI3).

Figure 7. Example of interpretation of the questionnaires results. In graphic left) Rosenberg self-
esteem scale®!, higher scores indicate higher self-esteem (minimum = 10; maximum = 40). In
graphic right), Emotion Regulation Questionnaire®?, cognitive Reappraisal (minimum = 7;
maximum = 42); Expressive Suppression (minimum = 4; maximum = 28). Higher scores indicate
higher use of reappraisal or suppression strategies. Cognitive reappraisal is a form of change at
the cognitive level that helps one to interpret a situation that provokes emotions in another way,
thereby changing their emotional impact (using reappraisal strategies help one to think about
negative situations and about some alternative construal to resolve them). Expressive
suppression is a form of response modulation that involves inhibiting ongoing emotion-
expressive behavior (recurrent users of suppression strategies should have less understanding of
their moods, view them less favorably, and manage them less successfully).

Figure 8. Log data processing. This image represents the management of log data. The system
collects the raw interaction data between the student and MetaTutor, then performs data
preprocessing to subsequently apply Learning Analytics and/or Data Mining technics for
discovering, analyzing or visualizing the complete learning process.

DISCUSSION:

The current protocol proposes a multimodal evaluation focused on metacognitive, self-
regulation, and emotional processes, which make up the basis of the difficulties in adults with
LDs.

Session 1 is essential because it is intended to be a diagnostic assessment of the participant’s
learning disabilities. Note that this session here is carried out by therapists with experience in
diagnosing developmental and learning difficulties in the research and clinical context. We use
these tools in Spain, so researchers from other countries should select tests adapted to their
population. The significance of the method with respect to existing methods is that many of the
scales for ADHD, SLDs and ASD were designed for use in children, with neuropsychological testing
and neuroimaging being the better, but less realistic, alternative to this paucity of instruments?.
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Additionally, all the aforementioned disabilities are usually evaluated through their specific
symptoms in isolation, without taking into account well-known commonalities found in LDs, such
as metacognitive, self-regulatory, and emotional malfunctioning. In any case, most of the
knowledge about metacognition, self-regulation and emotions is based on self-reported data at
early or adult ages. However, self-reports of any kind are vulnerable to various types of biases®
and several times no correlations between physiological and self-reported data have been found
in LD samples’®,

For this reason, Session 2 of the protocol is critical. It focuses on the core processes of learning
(metacognitive, self-regulation, and emotional behavior), the significance of the method
compared to alternative methods is that it is a multimodal assessment of the participant’s
learning process providing multichannel trace data. The tool that makes the integration of all
those sources of information possible is MetaTutor*3, a metacognitive tool based on advanced
learning technology and one of the best representatives and most well-known lines of research
of the so-called third wave of self-regulation measurement33,

Regarding galvanic skin responses, the majority of psychophysiological studies of LD subjects
have focused on one of three related topics: arousal, orienting, and attention. In this protocol,
arousal provides a unique framework for understanding emotion and cognition that cannot be
provided by static measures like self-reports’t. With facial expressions, previous research has
indicated that academic emotions are significantly related to students' motivation, learning
strategies, cognitive resources, self-regulation, and academic achievement’2. When it comes to
eye movements, we know the value of gaze data in predicting student learning during interaction
with MetaTutor®! and multiple researchers have suggested that the duration of fixations indicate
deeper cognitive processing during learning’3. The questionnaires provide complementary
information about participants’ performance during the learning session in MetaTutor, their
perceptions of themselves as learners and their behavior when they learn. Finally, the log data is
an additional source of information about participants’ self-regulatory processes. After the
collection of raw data and data preprocessing, emerging Learning Analytics and Educational Data
Mining techniques let us discover, analyze and visualize, or to put it another way, dive into the
learning process’47>76,

This mixed methodology provides evidence of the deployment of target processes before, during,
and after learning that can be triangulated to enhance our understanding of how adults with LDs
learn and where problems lie.

This proposal is a protocol, which means a procedure and system of instruments, so it is advisable
to remember that the proposed measures do not have the same value in isolation as they do
when they form part of the whole, and therein lies the interest in this proposal. The objective is
to converge those data streams, to understand how adults with LDs monitor and control their
cognitive, metacognitive, and affective processes during learning.

Although this protocol is an effective toolbox for screening and diagnosis by the practicing
psychologist, it is not without limitations. Diagnosis of adult LDs is particularly difficult. Education
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and experience allow many adults to compensate for their deficits and these adults subsequently
show individual characteristics on testing?*. As the results indicate, it is difficult to provide
accurate cut-off points from some of the data sources (e.g., GSR, log data, etc.) as a general rule
in the target population.

Another challenge, rather than limitation, is about the complexity in dealing with the resulting
complex, noisy, messy data, which needs the involvement of experts from different domains such
as psychologists, physiologists, computer and educational scientists, etc. As recently noted by
Azevedo and Gasevi¢’”” we need to integrate a complex mosaic of theoretical models and
frameworks from the psychological, educational, instructional, and computational sciences. In
addition to this, instrumentation errors, internal and external validity, ecological validity versus
experimental rigor, converging data channels, and inferences about process data are only some
of the methodological issues that result from collecting multimodal multichannel data that
researchers must address’”"’8,

Nonetheless, the future direction of this methodology surpasses the goal of assessment,
currently the possibility is open to use real-time multimodal multichannel data to design
preventive interventions based on Adaptive Hypermedia Learning Environments’® or provide
learners with real-time, intelligent, adaptive scaffolding (modeling cognitive strategies,
regulating metacognition via an artificial agent, prompting emotion regulation, introducing
visualization tools to discover hidden processes, etc.)””:20,

Finally, LDs should be tracked over their lifetimes; the longitudinal course of SLDs, ADHD and ASD
and their long-term sequelae are only beginning to be explored?!. We hope that widespread use
of this theoretically-driven, empirically-based guideline will help to identify the population of
adults with LDs and spur deeper understanding of these disorders in order to design effective
prevention and intervention actions.
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[tem 1: The Author elects to have the Materials be made available (as described at

http://www.jove.com/publish) via:

|E5tandard Access

ltem 2: Please select one of the following items:

D Open Access

N7
The Author is NOT a United States government employee.

DThe Author is a United States government employee and the Materials were prepared in the
course of his or her duties as a United States government employee.

L__|The Author is a United States government employee but the Materials were NOT prepared in the
course of his or her duties as a United States government employee.

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 Auther, 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

of the Article, and in which the Author may or may not
appear.

2. Background. The Authar, 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 helow, 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 worid, (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.
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4. Retention of Rights in Article. Notwithstanding
the exclusive license granted to loVE 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 ltem 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 & 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 ltem 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 JOVE 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
authaor(s) listed at the top of this Agreement are the only
authars 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, guality, 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 US51,200 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 hy 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.
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Rebuttal Letter Click here to access/download;Rebuttal Letter;june 11th_Letter =
to Editor _Answers to Review.docx

Dear Editor,

We are resubmitting a new version of “Multimodal protocol for assessing metacognition and self-regulation
in adults with Learning Difficulties ” (Ref: JoVE60331) in response to suggestions made by the Editor
Vineeta Bajaj, Ph.D., the reviewers and the production team. We appreciate the suggestions for improving
our work. We have tried to accomplish every comment raised by your editorial team both in the text
manuscript and in the video. We also wanted to thank you for your patient with the deadlines, we

experimented some difficulties during the process derived from the COVID crisis.
Finally, we would like to thank you for the opportunity to submit our revised work.
Sincerely,

Estrella Fernandez

Editorial and production comments:

Changes to be made by the Author(s):

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling
or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted
revision may be present in the published version. Please use professional copyediting services.

Thank you for the advice, the paper has been proofread by a professional native translator.

2. Please provide at least 6 keywords or phrases.

We added one more so we are providing 6 keywords.

3. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line
spacings: single. Please include a single line space between each step, substep and note in the protocol
section. Please use Calibri 12 points

Manuscript is formatted based on the journal template and these directions.

4. Please define all abbreviations during the first-time use.

Abbreviations were reviewed and defined.

5. Please reword lines 96-99, 151-153, 392-394, 396-404, 442-446 as it matches with previously published
literature.

Those sentences were reworded.

6. Please make APA 2013 as a citation and use in-text citation for citing this as well. Please check out the
correct way of citing the DSM 5.

Corrected, thank you.

7. Please revise the Introduction to clearly include all of the following:

a) A clear statement of the overall goal of this method: Done. Provide a Multimodal protocol for assessing

metacognition and self-regulation in adults with Learning Difficulties


https://www.editorialmanager.com/jove/download.aspx?id=1218515&guid=fad29316-b998-43d4-a0ad-43b7dcc535a9&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1218515&guid=fad29316-b998-43d4-a0ad-43b7dcc535a9&scheme=1

b) The rationale behind the development and/or use of this technique: Done. Unlike in previous
educational levels and earlier ages, there are hardly any evidence-based instruments or evaluation
protocols for adults with LDs

c) The advantages over alternative techniques with applicable references to previous studies: Done. Most
of the information collected about LDs during adulthood is done through interviews, and occasionally are
self-report questionnaires. Self-report methodology and interviews, although valuable, are not enough to
accurately assess metacognitive, self-regulation, and emotional skills processes, in fact, among others,
because their process nature.

d) A description of the context of the technique in the wider body of literature: Done. In line with the
current literature, we propose a move toward integrative and multichannel measurement. The assessment
is carried out through an analysis of the on-line learning process using several methods, techniques, and
sensors and off-line methods. This mixed methodology provides evidence of the deployment of target
processes before, during, and after learning that can be triangulated to enhance our understanding of how
students learn and where the problem lies, if there is one?

e) Information to help readers to determine whether the method is appropriate for their application:
Done, appropriate for any adult with Learning Difficulties unless for people with intellectual disabilities
because their diagnosis invalidates the diagnosis of learning disorder. In addition, due to the singularities of
the equipment used and the format of showing the learning content, it is still not possible to evaluate
people with motor disabilities (upper limbs, neck and / or face), hearing or visual impairment. Nor would it
be suitable for participants with severe psychiatric disorders.

8. JoVE policy states that the video narrative is objective and not biased towards a particular product
featured in the video. The goal of this policy is to focus on the science rather than to present a technique
as an advertisement for a specific item. To this end please ensure that MetaTutor open access? If not, then
please use generic term as we cannot have commercial terms in the manuscript and do not show the name

in the video.

We agree and understand the JoVE policy. In this case, MetaTutor is a tool available to researchers and
practitioners under request.

9. Please remove all commercial terms from the manuscript and the video. e.g., SMI RED500 eye-tracker,
Face reader, Microsoft Emotions Affectiva, API, etc. All comercial terms were removed from the text. They
are kept in the references section so that the reader can review the application forms and values.

10. In the protocol section, please include participant recruitment, how many participants were recruited,
any age, sex specific bias.

Sorry but we are confused about this suggestion, the manuscript describe an assessment protocol; due to
is not an empirical study, there is no sample.

11. Please include citations for all the tests performed to assess the participants: Added:



-Reference 35 on line 162

-References 31/40 on lines 158

-Reference 37 on line 147

-Reference 41 on line 165
12. Is there a break period between session 1 and session 2? Yes. A note was added on line 271 explaining
that there is a break period (NOTE: Session 2 must be done between 1 and 7 days after session 1) to
explain it.
13. The Protocol should contain only action items that direct the reader to do something. Please move the
discussion about the protocol to the Discussion.Done, the protocol contains only action items.
14. Please ensure that all text in the protocol section is written in the imperative tense as if telling
someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in
the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,”
“should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative
tense may be added as a “Note.” However, notes should be concise and used sparingly. Done, these
directions were sent to the professional translator regarding the protocol section. Additionally, notes were
removed from lines 209, 218, 231, 235, 345-362.
15. For all the protocol steps please ensure you answer the “how” question, i.e., how is the step
performed? 13,14,15: Done.
16. Line 338-350: We cannot have large paragraph of text in the protocol section. Please make substeps to
show the action of move to the discussion. Sub-steps were made for these actions (359-384).
17. Please ensure that there is a 10-page limit for the protocol section, including all the headings and
spacings. Done, currently there is 4 pages and a half.
18. Please ensure that the result section is contains result with respect to your experiment, you performed
an experiment, how did it help you to conclude what you wanted to and how is it in line with the title. e.g.,
how do these results show the technique, suggestions about how to analyze the outcome, etc. The
paragraph text should refer to all of the figures. Data from both successful and sub-optimal experiments
can be included. Done. Text was reviewed and the reference to figure 5 has been included.
19. Please include details on how many participants were analyzed with this software and what was the
observations. Any pre and post software usage observation which will help to establish the effectiveness of
the technique?
Sorry but we are also confused about this suggestion, the manuscript describe an assessment protocol;
due to is not an empirical study, there is no participants. There is a broad of the empirical results about the
use of this software but not as a part of a comprehensive protocol like ours.
20. All the figures/tables should be referred in the manuscript text in the order of their numbering. Please

discuss all figures in the Representative Results. However, for figures showing the experimental set-up,



please reference them in the Protocol. Done. Text was reviewed, and figures referred and discussed. The
reference to figure 5 has been included.

21. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit
permission can be expressed in the form of a letter from the editor or a link to the editorial policy that
allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account.
The Figure must be cited appropriately in the Figure Legnd, i.e. “This figure has been modified from
[citation].” In the case of video, permission was obtained for the figures or images that require it and the
links of the copyrights have been collected (see file copyrights). The rest of figures are of own elaboration
for this paper and this has been specified on the paper (line 499).

22. Please ensure that the references appear as the following: [Lastname, F.l., LastName, F.I., LastName,
F.l. Article Title. Source. Volume (Issue), FirstPage — LastPage, (YEAR).] For more than 6 authors, list only
the first author then et al. All papers have been adapted to this format.

23. Please ensure that the table of the essential supplies, reagents, and equipment is complete. The table
should include the name, company, and catalog number of all relevant materials in separate columns in an
xls/xlIsx file.

An xls file is included with this information.

Video:

1.12:57 — 13:00: There is a title card claiming copyright. Please remember that JoVE cannot publish any
copyrighted product. JoVE policy states that the video narrative is objective and not biased towards a
product featured in the video. The goal of this policy is to focus on the science rather than to present a
technique as an advertisement for a specific item.

For sure, no product is featured, the current copyright is the one from the Audiovisual Services from the
University of Oviedo. We asked to remove it but it has to appear due to they recorded and edit the video.
We hope this is not a big issue.

2. For the first half of the video, video does not match the narration. Please revise. Reviewed and done by
the Audiovisual Services.

3. 0:14: From the name title box -please remove PhD and Associate professor. It should only contain the
name of the person and the name of the university, place. Done.

4. Please ensure that the narration in the video is a word for word from the written protocol text. As we
explained you in our mail communication on June 22" 2020, the narration on the video is not a 100% a
word for word of the written protocol, otherwise the video would surpass the 15 allowed minutes. In any
case, the text heard in the video is underlined in yellow at the manuscript. The non-coincidences are
highlighted in grey, as you can observe, they are minimal. At this regard, minimal fitting has been done for
the narration just adding a few linking word or deleting some other in the audio version to make the video

audio a little bit closer to oral and natural language. In addition, the audio script has been reviewed by a



professional native translator before recording.

Therefore, to address this suggestion would imply to re-record video and audio, and be subject to in
person activity with the audiovisual and research team which is not possible at this time Spain and is not
going be possible in a near future.

5. Please ensure that the subsection in the protocol is same as that in the written protocol.Subsections in
the protocol are same as that in the written protocol but in a summarized way

6. Narration doesn’t need to say the subsection as it is already being shown as a text in the video.Done.

7. In case of structured interview, include the video of the talent actually interviewing the participant as an
e.g. Include just one non-sensitive question which she asks and the participant then actually answers it. We
omitted this because a non-sensitive item would be What is your name? o How old are you? and we think
it would be strange to listen this in the video. Additionally, readers can view the entire interview in
Supplemental File A.

8. 2:45: How do you check this from the answers? Show this or include this if possible. Thank you, it is
done. We show the structured interview in the video where is asked that info. In the current protocol we
do not assess mental illness, we assume that an adult would report a mental illness if they suffer from it as
it would happen with blindness or deafness for instance.

10. 3:05 — Check the intellectual ability using Wais-IV test following manufacturer’s protocol. In brief...
please show how this test is done with one example describing the action being performed. Presently what
is shown doesn’t matches with what is actually being done. Maybe ask the talent to provide an instruction
and then show what the participant is doing. This is an interesting suggestion however we think that this is
not advisable. Psychological test items, especially performance test items, such as intelligence items,
should not be accessible to the general population with the purpose of do not alter potential future
evaluations. Actually, we avoided to show some elements in the video for that reason.

11. 3:37 — Check for ADHD. Done

12. Nesplora Aquarium test: Please include how this test is being performed and what is being done. Done,
thank you, very usefull.

13. 4:41: Please include how do you analyze the results. Do you check for scores obtained? How do you
decide whether a participant has significant learning difficulties? Basically show the computer screen
where the analysis is being performed. The analysis is not carried through the computer, there is nothing
at the computer apart from the reports that we also have printed and we are discussing as expressed in
the manuscript.

14. For the participant preparation please show what is being said, for e.g. when saying remove the
eyeglasses show that the talent is actually removing the glasses; similarly when clean the fingers show that
the talent is actually cleaning the finger at this point. Done.

15. Neulog is commercial. Please do not show the commercial terms in the video. Also please include what



is being recorded by the software? Is Metatutor commercial? If so, please fade this as well in the video.
Neulog is pixelated and it is included what is being recorded by the software. As previously mentioned,
MetaTutor is not commercial.

16. For the eye calibration, please focus on the screen to show what is being done. Done.

17. Again, for the analysis of the participants learning performance, please show how this is done. As said
at the manuscript, questionnaires are scored according to the authors’ instructions. Examples of
interpretation are provided at Figure 7.

18. Please include how many participants were scored with this software and what were the results. As
aforementioned, the manuscript describes an assessment protocol, it is not an empirical study so there is
no participants.

19. For the result figures, please do not show the figure legend as the details are already being in the
narration Done.

20. Please change the discussion title card to “conclusion. Done.

21. Please include a title card in the end as well. Done.

Production Comments:

e The university logo watermark that appears in the upper left of the video should be removed. Done.

e For the chapter titles in the Protocol section, We recommend removing "Il. PROTOCOL". | also
recommend removing the numbering. Doing this will help ensure that each chapter will be displayed in the
chapter navigation menu that appears to the right of the video on our website. Done.

¢ 3:28 - The pattern in the notebook was blurred in all of the other shots but not in this shot. If that was
intentional, ignore this note, but the authors may wish to blur this instance as well. Done.

e 4:11 - "Dissorder" should be "Disorder". Done.

® 6:43 - The is an additional university logo that appears here. It should be removed. Done, thank you very

much it was a mistake.

Reviewers' comments:

Reviewer #1:

Manuscript Summary:

This is an interesting article which attempts to develop a multimodal protocol for assessing metacognition
and self-regulation in adults with Learning Difficulties (LDs). | find the motivation for the study worthwhile,
however | feel that there are some issues that prompt me to recommend that the authors spend some

time revising their submission. Here | suggest three minor recommendations.



Major Concerns:

(p. 4 lines 243-245). The authors state: "NOTE: Two members of the expert committee (the evaluator and
another member of the research team) analyze each participant's learning profile and decide if they is a
student with SLD, ADHD or ASD or not. No test can substitute for the judgment of the expert". | have
several important questions: What was the concordance index? How did it calculate? In cases of
disagreement, what was the future direction? The concordance index is Cohen's kappa coefficient and in

case of disagreement a 3rd psychologist from the research group is included in the judgment.

(p. 8 lines 362-363). The authors state: "Analyze each participant's learning performance based on the
different reports produced (see Results section) to obtain a multimodal profile". | have two important
guestions: How has been participant's learning performance analyzed? What was the statistical analysis?
Sorry but this is not an empirical study so there are no participants, the manuscript do not go beyond
describing an assessment protocol.

Minor Concerns:

Given that LDs have a central placement within the article, a formal discussion about the comorbidity with
Attention-Deficit / Hyperactivity Disorder (ADHD) is required. In particular, a discussion of how attention
deficits are distinct from LD and specifically what are the common comorbid difficult of these two
disorders. | see this latter point as particularly important given that about 20% to 25% of children with
ADHD meet criteria for a learning disorder (LD), but LD seems to be independent of ADHD. In this
manuscript, this question is poorly argued, there is only a short sentence (page 1 lines 62-63). | would
encourage the Authors to deepen this issue, as treated in literature, for instance, in the following

references, and to add to the paper a complete and critical discussion.

References

Martino, G., Capri, T., Castriciano, C., & Fabio, R.A. (2017). Automatic deficits can lead executive deficits in
ADHD. Mediterranean Journal of Clinical Psychology, 5 (3), 1-32. DOI: 10.6092/2282-1619/2017.5.1669

Fabio, R.A., Capri, T., Mohammadhasani, N., Gangemi, A., Gagliano, A., & Martino, G. (2018). Frequency
bands in seeing and remembering: comparing ADHD and typically developing children. Neuropsychological

Trends, 24, 97-116. DOI: 10.7358/neur-2018-024-fabi

Done. Two paragraphs have been added in the introduction that include the author's references and

suggestions. Lines 61-64; Lines 78-83. However, we would like to remind that the work is centered in LDs



and ADHD commonalities (metacognitive and self-regulatory deficits) not in their differences. Of course,
ADHD and LD are different, but as stated in the previous literature cited at this work, both disorders have
some commonalities that are the ones assessed through the proposed protocol. In any case, two
paragraphs of additional reflection about the approaching to neurodiversity from a broad conception of

learning difficulties were added at the introductory section.

Reviewer #2:

Manuscript Summary:

"Multimodal protocol for assessing metacognition and self-regulation in adults with Learning Difficulties" is
an interesting study. The several aims are to use the online and offline assessment methods for detecting
different types of difficulties into the instrumental basic skills such as writing, reading and maths in adult

persons.

Minor Concerns:

After to analysis the manuscript | have some doubts:

1. In the title the authors said "assessing metacognition and self-regulation in adults with Learning
Difficulties" but in the abstract included emotional dysregulation. Also, they included the same the deficits
in the metacognition and self-regulation as a cause of the Learning Difficulties. This argument is not clear.
What measures metacognitive, self-regulatory difficulties and emotional dysregulation or difficulties in
basic instrumental matters (reading, writing and arithmetic)? Thank you for the comment, you are right,
we have deleted emotional dysregulation from the abstract due to we (and our theoretical model) are
assuming that emotional dysregulation is under the self-regulation process umbrella, so it does not make
sense to specifically mention emotions apart from the metacognition and self-regulation.

2. The authors talk about different types of affectations, Attention-Deficit/hyperactivity Disorder (ADHD)
that can be attended with learning difficulties as they are and also specific reading and writing difficulties
(dyslexia, dyspraxia and dyscalculia). However, although these processes may converge, they are not
similar and have different neurological origins, it would be advisable to reflect this in the introduction.
Thank you for the comment, of course there are many neurological and cognitive differences among ADHD
and LD, actually they are two different diagnosis categories. However, the present work is precisely
centered in LDs and ADHD commonalities (metacognitive and self-regulatory deficits) not in their
differences. For instance, anxiety or impulsivity are also underlying many different disorders with different
origins and manifestations but we are not interested in differences but in commonalities. In any case, two
paragraphs of additional reflection about the approaching to neurodiversity from a broad conception of
learning difficulties were added at the introductory section.

3. I do not fully understand the distribution of the manuscript on page 2 on line 112 as the protocol begins



to be deciphered. Although on page 4 in line 187 there is a heading called Protocol with capital letters. It
would be better to make the description in this section as the norms of the journal indicate. Although we
agree with the reviewer and initially put it this way, it is not possible to include the previous explanation in
the "PROTOCOL" section because the editors of the journal require that this section "PROTOCOL" only
include actions in the form of orders: do this; and only brief explanatory notes are supported (as few as
possible).
4. In the epigraph of the protocol in line 187, the authors indicate that the participants have a diagnosis of
learning difficulties and also of and that these diagnoses have been made in clinical contexts by therapists.
Specifically, in Spain, these worthy diagnoses are made by the mental health units of hospitals (from age
six onwards) and by educational guidance teams for ages 6 to 21. Thank you, in effect, in Spain, many of
the diagnoses at these ages are made by public or educational health services, but diagnoses of
developmental and learning disorders are also frequently made by private services (clinical therapists and
specialized psychologists in education). In our case, the specialists who do this work have only worked in
the private sphere. It has been added “in our case” to clarify this (lines 140 and 571).
5. Into the step 1.2.1, the authors indicate that users are given tests and questionnaires, and instructions
are given to users. Following question 4, where is this to be done, who is going to do it, what
guestionnaires and tests are passed and how are the instructions applied since users are supposed to
submit "Specific Learning Disabilities", but have been they previously diagnosed? Perhaps they should be
specified in this step in order to define the recruitment of participants. Section 1.2.1 reflects exactly the
initial information that is given to each participant. In lines 212-213 it was explained that the instructions
are not explained because each questionnaire has its own manual, and the psychologists are familiar with
this type of test. There is no point in copying and pasting the application manuals. The tests that are
applied are those detailed later between points 1.4 and 1.8. and they have already been mentioned
between lines 141-166.

Who is carrying out the evaluation and where have they been included on line 141.
6. In the step 1.3.1 and 1.4 it is indicated that users with a diagnosis of intellectual disabilities will be
excluded, but in step 1.4.1 it is said that to diagnose intellectual skills the WAIS-IV will be applied. This is
because if they say that they have an intellectual disability in the interview, no further test is applied to
them. It is understood that no adult who voluntarily participates in an investigation without receiving any
compensation would say that has a disability if he does not. Likewise, when they say that they do not have
an intellectual disability, it is necessary to evaluate them because, sometimes, the previous diagnoses are
confusing or the subjects were not well evaluated.
Depending on what was stated in step 1.5.1 that the participants must have a Ql equal to or greater than

70, i.e. limited and normal intellectual capacity would be included. Is this interpretation correct? If so, it



must be clearly stated in the inclusion criteria. We change the expression of the information following the
recommendations of the reviewer (line 241 and 242). Now it says:

1.5.2. Continue the assessment if the person has normal or limited intellectual ability.

NOTE: The limit of of the |IQ accepted in n the present study has been set as a score of over 70.
7. Another question is whether the participants have reading and writing difficulties, and what help will be
provided to them to carry out the tests and questionnaires. This is an interesting point of view but
participants wit LDs are not provided with additional help due to this is an assessment for LDs and we want
to truly assess to plan the intervention.
8. Into the point 1.7.1 states that PROLEC SE-R is to be used, it would be good to include the characteristics
of this and the characteristics of the population for which it has been planned. We have included this
explanation in the introduction, line 152. We have not done so in point 1.7.1. to respect the rules of the
journal (in the protocol only orders).
9. In the step 1.8, autistic people are included, were they then in the inclusion criteria? if so, it should be
specified before and also the degree of affectation to be admitted. By including the test in step 1.8.1, does

it mean that Autism Disorders will be diagnosed through the protocol?

As stated in the manuscript, Session 1 is intended to be a diagnostic o confirmation assessment of the
participant’s learning disabilities, among others ASD (high functioning = degree of affectation to be
admitted) to determine what type of specific problems the participants have.

10. Which test will be used to evaluate the Attention-Deficit/hyperactivity Disorder (ADHD)? As mentioned
in the manuscript, we screen symptoms of ADHD through the World Health Organization Adult ADHD Self-
Report Scale (ASRS) and refine the evaluation of this disorder, with a continuous performance test for the
evaluation of attentional processes and working memory in adults, the Nesplora Aquarium.

11. In the step 1.9, the authors indicate that a committee, based on the results of the various tests, will
determine whether or not users have learning difficulties. What indicators will be used, quantitative or
gualitative? What scales or headings will be applied and what criteria will conclude whether or not a user
has learning difficulties. Qualitative information from the structured interview and quantitative
information from the instruments reports is used (cut-off points): Biographical interview along with the
presence of symptoms related to SLDs referred to in the DSM-5; WAIS-1V; PROLEC SE-Revised Test; World
Health Organization Adult ADHD Self-Report Scale (ASRS), Nesplora Aquarium and AQ-Adult from Baron-
Cohen, Wheelwright, Skinner, Martin and Clubley.

12. In the step 2.5.2.2 the authors point out that the participants have to complete some questionnaires
about metacognitive and self-regulated learning. Why haven't you completed them before the MetaTutor
test so that you can compare the skills used before and after the intervention? Thank you for the

suggestion, it would be a great idea if it would be an intervention but it is an assessment protocol.



13. In the step the authors point out the treatment of the logs what kind of techniques have been
applied?: Educational data Mining, particularly Pattern Mining.

14. After this intervention protocol how would the results found be related to intervention programs to
improve reading, writing and calculating strategies? Thank you, this is the most important goal of this
work, to contribute to design effective prevention and intervention actions. We aim to know in which
specific sphere or spheres of metacognition and self-regulation is the problem. The protocol encompasses
cognitive and metacognitive strategies, motivation, emotions, planning, monitoring and assessing
processes evaluation, etc. Knowing which ones are the areas most impaired and most preserved, we can

strategically direct the intervention based on that and plan prevention for future leaners.



Supplemental File (Figures, Permissions, etc.) Click here to access/download;Supplemental File (Figures,
Permissions, etc.);Supplemental documents A.pdf
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STRUCTURED INTERVIEW - LEARNING DISABILITIES

Therapist: Assessment date: No Subject:

ENTREVISTA LEARNING DISABILITIES ADULTOS

NAME AN IaSTNAME: .....occeiriieiieiiiierses s s s s s st esnsssas s srestsstssassnsssessnassasnsasasssasssssns sns sresss sastssssnsssasssessnessssasssssassseasnnanasnssssnssnssnssnssnssnssns
Date of birth: ... e GENIE: .oeeeveeeeerreeeresr e sesesaessseessasesesssesssanessesennes

EQUCALIONAI IQVEI: ...ttt cr e see st estesaeses e sessnesssessessssasssnesss sesnessessns sessnessesenses snearsessnensessrsassass sneseneessessrsansansssesssansseessessnns
SOCIOECONOMICAI IEVEL: ...t er e e s aeesessse e s e s sesser e seesss ssnessessne sesaas st sessessneassessnenssssesansntesrsasssesssssssesssenssessnaesssessessnnns

Worker: YES/NO Field of WOrK:......cccccoveevenrevenneereneereeneeeens Years working:........cceeeveeeenne

Parents with previous or current disorders:

Emotional YES/NO Social YES/NO Behaviour YES/NO Learning YES/NO Other.....veeerieeceenne

Brothers or sisters with previous or current disorders:

Emotional YES/NO Social YES/NO Behaviour YES/NO Learning YES/NO Other......ccceveverveennee

Problems at/during birth YES/NO WRat KiNd?: .......ccccecveeererrnnenennnessnssnssnsssessssssssessssssessssssessssesssssassasssassesassesassssssssserassssesessssesesns ss
Previous psychological evaluation? YES/NO

Previous diagnosis YES/NO WHhat KiNd?: ........cccveenivennienenenennneenesensenssssssessssesessssessssssessssesessesens Age of diagnosis .........cceevreuens
Previous special educational needs? YES/NO WHat KiNU?: ......cccccviiniivnninnniennnereseseessenessssssssesssssssssese sassesessesssassessssssessessnsssesssssse
Previous official educational support? YES/NO What Kind?: ...ttt sttt sns s s ses sssensssnens s
Repeat any academic year? YES/NO AV TT T ¢ 1= N
Previous developmental disorder? YES/NO Cognitive: YES/NO Motor: YES/NO Sensory: YES/NO

Previous or current chronic illness or medical issue: YES/NO WHhiCh ON@?: ........ccuevivinineineerenseneseessssesssssssesssssesssssssesssssssessessssasssssens

Are you taking any drug or under Pharmacotherapy? YES/NO Which 0N@?: ..........uiiviievineneneninninie e s sessssessssesessessssssessnssssaes
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SPECIFIC LEARNING DISORDERS ACCORDING TO DSM-5

A. Tell me which of the following symptoms or dificulties you have/ had at least during the last 6 months despite the

provision of extra help or targeted instruction:

1. Impairment in reading YES
Word reading accuracy Mild Moderate Severe
Reading rate or fluency Mild Moderate Severe NO
Reading comprehension Mild Moderate Severe
2. Impairment in written expression YES
Spelling accuracy Mild Moderate Severe
Grammar and punctuation accuracy Mild Moderate Severe
Clarity or organization of written expression Mild Moderate Severe NO
3. Impairment in mathematics YES
Number sense Mild Moderate Severe
Memorization of arithmetic facts Mild Moderate Severe
Accurate or fluent calculation Mild Moderate Severe NO
Accurate math reasoning Mild Moderate Severe

* At least “yes” in one item = Continue

B. Your academic achievement is/was significantly lower than most students of the same age OR you achieve/achieved good
results due to unusually high levels of effort and ongoing support YES/NO

C. The difficulties arise in the early years of schooling YES/NO

D. Tell me if you have/had:

What age?........

YES

NO

Auditory impairment

Visual acuity problems

Mental disorders

To face psychosocial adversity

You recieve/ recieved an inadequate academic instruction

Intellectual disability

*In all items “No”—> Continue

In some item “Yes”—> Ask for more information about it (e.g. its implications, treatments, etc.)
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---------- Forwarded message ---------

De: José Barreiros <jose.barreiros@gazeintelligence.com>

Date: mié., 10 jul. 2019 14:16

Subject: Thank you for contacting GAZE INTELLIGENCE (GI)
To: suareznatalia@uniovi.es <suareznatalia@uniovi.es>

Dear Natalia,

Thank you for contacting GAZE INTELLIGENCE (GI)

Gl is a company specialized in the distribution and development of solutions for human
behavior studies and multimodal research (Eye tracking, EEG, Screens for ERPs and
vision research, MRI compatible equipment...)

SMI is not existing anymore. Please feel free to use images from experiment center 3.7.
It will not be a problem at all

I look forward to hearing from you
Best regards

José Barreiros

GAZE INTELLIGENCE
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10 rue de Penthiéevre
75008 Paris

Tel : +336 783091 29

Website : www.gazeintelligence.com

Email : jose.barreiros@gazeintelligence.com

Message:

My name is Natalia Suarez, a professor from the University of Oviedo that is using an
SMI RED500 eye-tracker for research purpose. At this time, we are trying to publish
some research results from data partially collected with one of your sensor. Of course,
sensor and software are properly cited in the paper but we would like to include a
couple of images from the SMI experiment center 3.7. Although we have acquired the
software at the time, |1 would like to ask you for permission due to copyright issues.
Please, let know if you need further information. Faithfully, Natalia Starez Fernandez.

NEULOG = GSR software

---------- Forwarded message ---------

De: Info NeuLog <Info@neulog.com>

Date: lun., 15 jul. 2019 a las 8:34

Subject: Re: Neulog Software Copyright

To: NATALIA SUAREZ FERNANDEZ <suareznatalia@uniovi.es>

Hello again

You have our permission to use the images but please send us the final copy of the
paper so we can approve it.

Best regards

Einat

Product support team

On Wed, Jul 10, 2019 at 4:50 AM NATALIA SUAREZ FERNANDEZ
<suareznatalia@uniovi.es> wrote:

My name is Natalia Suarez, a professor from the University of Oviedo that is using your
sensor for research purpose. At this time, we are trying to publish some research results
from data partially collected with one of your sensor. Of course, sensor and software are
properly cited in the paper but we would like to include a couple of images from the
NeuLog Application for Windows ver. 7.96.111. Although the software is available
free, 1 would like to ask you for permission due to copyright issues.

Please, let know if you need further information.

Faithfully,

Natalia Suérez Fernandez

Departamento de Psicologia

Area de Psicologia Evolutiva y de la Educacion
Universidad de Oviedo
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