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Adaptive learning model acts as an important supplement to the traditional teaching
method that commonly uses pen, paper, card or any materials for students with
dyslexia. Students with dyslexia have poor fluency in reading, writing and spelling.
Additionally, the students also faced difficulties related to engagement behaviour such
as giving attention and engaged to the learning materials which constantly need
teacher’s intervention. The adaptive learning model or ALMo-DML is intended for
students with dyslexia in primary school to learn the Malay language. The model is
aimed to address dyslexia cognitive difficulties and engagement behaviour pertaining
active participation. Existing learning model covers a limited cognitive difficulty such
as confusion, spelling or reading and failed to incorporate adaptation with engagement
behaviour. ALMo-DML however, focus on a wider aspect of cognitive difficulties that
include phonology, spelling, reading and writing. Cognitive difficulties are identified
from the number of errors made in the phonology, spelling, reading and writing
exercise given. Additionally, the ALMo-DML incorporate the engagement behaviour
through engagement prediction from image classification using machine learning
approach particularly Support Vector Machine (SVM). A prototype of the ALMo-
DML named as Disleksia Belajar Cerdas Belajar (DBCB) is developed based on the
proposed learning model. The work includes (i) cognitive identification using number
of errors, (ii) the engagement behaviour prediction developed using frontal face image
classification and (iii) the adaptation intervention established using mastery level
adjustment, hints and feedbacks. Lastly, the ALMo-DML is evaluated using expert
validation for the correctness of the adaptation and experiment for the effect of the
adaptation. The expert validation result shows 89% agree that the ALMo-DML was
correct in term of the suitability of the adaptation towards the students with dyslexia.
Meanwhile, a quasi-experiment is conducted to the 18 students age 7 to 12 years old
in Dyslexia Association Malaysia (DAM). The DBCB is compared with MyLexic, a
computer-based application to learn the Malay language used in DAM, to see the



significant effect on the engagement to the students with dyslexia. The result shows a
longer on-task time with an average of 22 minutes when using the DBCB as compared
to the MyLexic with only 12 minutes (p value <0.05) using Mann-Whitney U test. As
a conclusion, the ALMo-DML able to support the learning of the students through
adaptation of cognitive and engagement behaviour with minimal teacher intervention.
Despite of that, a few limitations occurred in this research that includes inability to
acquire more participants during preliminary study as well as during evaluation. This
resulted inadequacy of data relates with student’s image for machine learning
prediction. Finally, limitation in scope of DBCB application that only cover basic
syllabus of Malay language. Therefore, for further work, the participants can be
acquired not only from DAM but also public school. In addition, it also suggested for
future work to cover a wider area of syllabus in Malay language especially writing
skill that currently still lack in research.
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Model pembelajaran adaptif bertindak sebagai kaedah sokongan kepada kaedah
pengajaran tradisional yang biasanya menggunakan pen, kertas dan sebagainya untuk
pelajar disleksia. Pelajar disleksia mempunyai kelemahan dalam membaca, menulis dan
mengeja. Di samping itu, pelajar juga menghadapi kesukaran untuk memberi perhatian
dan terlibat dengan bahan pembelajaran yang sentiasa memerlukan intervensi guru.
Model pembelajaran adaptif atau ALMo-DML khusus untuk pelajar disleksia di sekolah
rendah untuk mempelajari bahasa Melayu dari aspek fonologi, ejaan, bacaan dan
tulisan. Model ini bertujuan untuk menangani masalah kognitif disleksia dan tumpuan
pelajar. Masalah kognitif dikenalpasti dari jumlah kesilapan yang dibuat dalam latihan
fonologi, ejaan, bacaan dan tulisan yang diberikan. Tambahan pula, model
pembelajaran yang sedia ada tidak menekankan aspek adaptasi tumpuan pelajar
sebagaimana aspek kognitif yang telah banyak ditekankan. Manakala, masalah tumpuan
diramal dari klasifikasi imej menggunakan pendekatan pembelajaran mesin seperti
Support Vector Machine (SVM). Prototaip ALMo-DML yang dinamakan sebagai
Disleksia Belajar Cerdas Belajar (DBCB) dibangunkan berdasarkan model
pembelajaran yang dicadangkan. Pembangunan prototaip ini mengandungi (i)
pengecaman kognitif menggunakan bilangan salah, (ii) meramal tingkah laku
keterlibatan dibangunkan menggunakan klasifikasi imej muka hadapan dan (iii)
intervensi adaptasi menggunakan pelarasan tahap penguasaan, maklumbalas dan
petunjuk. Akhirnya, ALMo-DML dinilai menggunakan pengesahan pakar untuk
ketepatan pengadaptasian dan eksperimen untuk kesan terhadap penyesuaian dari aspek
kandungan, intervensi dan peraturan. Keputusan pengesahan pakar menunjukkan 89%
bersetuju bahawa ALMo-DML adalah tepat dari segi kesesuaian adaptasi terhadap
pelajar disleksia. Sementara itu, satu eksperimen kuasi telah dijalankan kepada 18
pelajar berusia 7 hingga 12 tahun di Pusat Disleksia Malaysia (DAM). DBCB
dibandingkan dengan MyLexic, satu aplikasi berasaskan komputer untuk belajar Bahasa
Melayu yang digunakan di DAM, untuk melihat kesan yang signifikan terhadap



keterlibatan pelajar disleksia. Hasil kajian menunjukkan masa tumpuan tugas yang lebih
lama apabila menggunakan DBCB berbanding dengan MyLexic (nilai p <0.05)
menggunakan ujian Mann-Whitney U. Kesimpulanya, ALMo-DML dapat menyokong
pembelajaran pelajar melalui pengadaptasian tingkah laku kognitif dan tumpuan dengan
campur tangan guru yang minima. Namun begitu, beberapa kelemahan dikenalpasti
sepanjang kajian ini dijalankan iaitu, dari aspek bilangan peserta yang terdiri daripada
pelajar disleksia semasa kajian awal dan semasa penilaian. Ini mengakibatkan bilangan
data yang terhad bagi meramal imej dengan menggunakan pembelajaran mesin Akhir
sekali, skop bagi aplikasi DBCB yang terhad yang hanya mencakupi silibus asas bagi
Bahasa Melayu. Justeru itu, bagi kajian untuk masa hadapan, bilangan pelajar dapat
diperoleh tidak sekadar melalui DAM malah menerusi kerjasama dengan sekolah
awam. Selain itu, dicadangkan juga sillibus Bahasa Melayu dikembangkan dari aspek
kemahiran menulis memandangkan kajian dari aspek ini masih kurang ditekankan.
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CHAPTER 1

INTRODUCTION

This thesis presents a research about three disciplinary domains namely dyslexia,
Malay language learning model and computer approach. These disciplinary domains
are combined with the aim to solve issues related with learning difficulties experienced
by students with dyslexia. As an introduction, this chapter discuss the motivation for
this research followed by problem statements and its objectives.

1.1 Motivation

Education is changing in line with the changes of the industry as well as technology.
In this new world of fast technology and vast amount of information, students are
expected to be trained rather than spoon-feed. Information are made accessible so that
the students can learn by themselves rather than being taught with a rigid structure.
This is because all students are treated as individuals with different background,
preferences and ability. This is where Education 4.0 takes place, and it is more flexible
with tailor-made curriculum and active class.

Aiming towards Education 4.0, Ministry of Education (MoE) of Malaysia has
launched a comprehensive education blue print for 2013 — 2025 (Ministry of
Education, 2013). One of the objectives of this blueprint is to understand the current
performance and challenges to improve access of education as well as to improve
quality and reduce achievement gaps amongst students. Therefore, the Literacy and
Numeracy Screening (LINUS) programme has been developed with aims to ensure
that all primary school students acquire basic literacy and numeracy by the end of
Standard 3 for Malay language, English language and Mathematics subject (Bahagian
Pembangunan Kurikulum, 2015). The students are expected to be able to read, write,
and understand words as well as constructing sentences for literacy skill. These skills
are important for knowledge learning and communication.

LINUS programme has shown a promising success for Malay language literacy with
an improvement from 87% literacy to 98% in its first cohort (Ministry of Education,
2013). The remaining percentage will be grouped together during the relevant class
and taught based on the students’ level and needs. Students who have learning
problems such as developmental problem, poor cognitive and lack of motivation are
the primary factors of failure in mastering the literacy skills (Sani & Idris, 2012). Thus,
it is vital to identify the students’ learning problems to minimise the achievement gaps.

Dyslexia is an example of learning difficulties which result in difficulties in the
cognitive learning such as spelling, reading, and writing (Shaywitz, 1996). Besides
having language processing difficulties, people with dyslexia reported comorbid
problems with other cognitive areas like attention, emotional and behavioural problem
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(Lyon et al., 2003). Every student with dyslexia is unique because the students differ
in terms of difficulties they experience, support needed, comorbid problems and
preferences. Relying on the teacher heavily to teach different pace of students with
dyslexia and expecting progressive results of the students are challenging (Hoien &
Lundberg, 2000). Therefore, the use of technology-based approach becomes an
alternative for support in the education area especially for students with learning
difficulties (Khakhar & Madhvanath, 2010).

The proposed approach in this study is a technology-based approach that aims to assist
students with dyslexia by adapting current student’s preferences therefore taking into
consideration the human factors (Oxman & Wong, 2014), academic pace (Kast et al.,
2011), and the engagement behaviour (Vasalou et al., 2017) towards learning in Malay
language. Thus, it is important to understand the students’ personas to create
personalisation and adaptation to cater for the students’ different needs in Human-
Computer Interaction (HCI) principle (Haag & Marsden, 2019). These elements are
believed to reflect individual needs in learning.

1.2 Problem Statements

The first problem found in the literature review is existing learning models cover a
limited dyslexia cognitive difficulty. Subramaniam (2008) identified dyslexia
cognitive difficulties as visual dyslexia and auditory dyslexia. Visual dyslexia feature
difficulty in spelling, and auditory dyslexia is presented as impairment in
distinguishing a phoneme of syllable resulting in misspelling a word. Other
researchers addressed the dyslexia’s difficulties from the symptoms that related with
reading and spelling (Jorge et al., 2020; Tijms et al., 2020). Ndombo (2013) on the
other hand, addressed three difficulties in dyslexia that include phonological
awareness, reading and writing.

Besides spelling, reading and writing, some work concentrated in addressing the
difficulties in phonic, reading and short-term memory (Ouherrou et al., 2019).
Majority of the researcher however, chose to focus on the specific difficulties
separately like spelling (Alamri & Teahan, 2019; Rello, Ballesteros, & Bigham, 2015),
reading (Asvestopoulou etal., 2019; T. Guptaetal., 2019; Sajan et al., 2019) or writing
(Isa et al., 2019; Mahmoodin et al., 2019) .

However, in this research, the focus is to tackle the difficulties in the phonology,
spelling, reading, and writing. This is because, these four difficulties are the most
frequent occurrences detected in children with dyslexia in Malaysia (Subramaniam &
Che Mat, 2013). Currently, there is no learning model that covers a wider dyslexia
difficulty especially in Malay language. The need to cover the difficulties as much as
possible has resulted from the comorbidity issues. Comorbidity is a situation where
people with dyslexia might be suffering from more than one difficulty (Lyon et al.,
2003).



The second problem, on the other hand, is the lack of adaptation on the cognitive and
behaviour aspect. Existing learning models, do not emphasize on students’
engagement behaviour as much as the cognitive skill aspect (L. W. Lee, 2019). A
typical student’s behaviour may include refusal to learn, lack of motivation and
disliking schools (Sahari & Johari, 2012). As a result, the students were perceived as
lazy, retarded, and were judged as having attitude problems that affect their academic
achievement (Oga & Haron, 2012). In conventional teaching approach, teachers
manage the student’s behaviour by observing his or her engagement or attention when
learning (R. A. Sottilare & Schwarz, 2019). However, this requires patience,
emotional intelligence and experience to manage both cognitive and engagement
behaviour aspect for every student.

It is also essential to monitor the students’ behaviour because the longer the students
are engaged to the learning, the more they will learn and the better they will perform
(Tomaés et al., 2019). Higher engagement established robust correlations between
student involvement in purposive activities, and positive outcomes of student success
that includes satisfaction and persistent (Tomas et al., 2019). Consequently, it is
important to measure the students’ engagement especially students with dyslexia due
to higher tendency in having low engagement.

Current researchers, improve the students’ engagement using interaction design (Aziz
et al., 2013), text presentation (Ismail & Jaafar, 2014) and multimedia elements (Daud
& Abas, 2013). These interventions help the students by facilitating the learning and
to retain their attention towards the learning materials. However, the techniques used
are not sufficiently adaptive to respond to students with dyslexia’s behaviour. This is
because, the behaviour can change over a short period of time. It is worse when the
students have different types of behaviours and need to be handled by limited number
of teachers. Therefore, a computer-based learning model that can adapt to the changes
of language learning skill and behaviour for each of the student is needed.

The third problem is associated with high dependency on the teacher. Current
conventional method depends heavily on the teacher in delivering the pedagogy (L.
W. Lee, 2019). Thus, it is difficult to provide a diverse learning environment for
different dyslexia students across different needs and difficulties. Based on MoE
statistics in 2018, the number of primary school teachers specialised in special
education was only 8,193 teachers as compared to the enrolment of 33,174 special
needs students (Ministry of Education, 2018). It is a very demanding occupation as
the number of students keep on increasing and majority rely heavily on the teachers’
support.

Conventional teaching approach as suggested by Subramaniam et al., (2013) uses a
multi-senses explication activity such as block, flash card, sand and etc. This approach
is able to attract the students’ attention but requires a higher commitment and cost for
the implementation. In addition, the students also need different types of learning
content based on the different difficulties. Therefore, it is necessary to propose a new



learning model that can help to minimise the dependency towards the teachers by
applying an adaptive learning environment to the students with dyslexia.

Machine learning is one of the solutions for an automated teaching approach. Machine
learning is used to provide a learning environment for cognitive aspect (D. M.
Ndombo, 2013) and engagement behaviour aspect (Cetintas et al., 2010). Learning
through machine learning-based application has proved to increase the performance
by more than 61% in phonology awareness, reading and writing (D. M. Ndombo et
al., 2013).

Pertaining to the cognitive aspect, machine learning has been used in handwriting
recognition in learning English (Isa et al., 2019), speech recognition for Indonesian
language (Siregar et al., 2019), and dyslexia screening using eye tracking for Spanish
language (Rello et al., 2018). There are only two Malay language learning models that
apply machine learning in their work that includes dyslexia diagnoses (Ullah Khan,
Lee, Cheng, & Bee, 2018) and dyslexia intervention (Husni & Jamaludin, 2010). Ullah
et al. (2018) use k Nearest Neighbors (kNN) classifier to classify children who at risk
of dyslexia while Husni & Jamaludin (2010) assist students with dyslexia difficulties
in learning by teaching pronunciation using Hidden Markov Model (HMM). The use
of HMM in speech recognition assist the students in recognizing the numbers,
alphabets and simple words.

On engagement behaviour aspect, Cetintas et al. (2010), have used machine learning
to automatically detect students’ off-task behaviour using log files data while solving
math exercise and suggest an intervention using feedback message. Similar approach
used by Hussain et al. (2018) that analyse log files data such as demographic,
performance and number of click activity in predicting the engagement behaviour in
e-learning application. However, majority of the works has focused on sensor-based
engagement measurement such as motion sensor (Zaletelj & Kosir, 2017), eye tracker
(Yueetal., 2019) and camera (Alyuz et al., 2017; Nezami et al., 2018). This is because
the application of machine learning in this area is less intrusive and effective.
However, none of this work specifically focus for the engagement of the students with
dyslexia.

1.3 Research Objectives

The research objectives that are addressed in this thesis are as follows:

1. To propose a set of main components for the adaptive learning model that
addresses cognitive and engagement behaviour difficulties of students with
dyslexia to learn the Malay language in primary school. The cognitive
difficulties include phonology, spelling, reading and writing are addressed
using rule-based approach. Whereas the engagement behaviour difficulties
are addressed using face of image prediction with machine learning
approach.



2. To eliminate mistakes in cognitive and behaviour adaptation by using an
adaptive learning model that comprises of the proposed components.

3. To meet the effectiveness and the correctness of the adaptive learning model
using expert validation, quasi-experiment and usability studies.

1.4 Research Scope

This research introduces an adaptive learning model for students with dyslexia in
primary school. The age of the students ranges between 7 and 12 years old. The
adaptation of the learning on the other hand is based on the students’ difficulties in
cognitive such as phonology, spelling, reading and writing and engagement behaviour
using face detection. The cognitive is acquired from the students’ difficulty in the
Malay language processing skill. An assessment in a form of exercise instrument is
used to assess the students’ cognitive difficulties based on the syllabus from MoE.

Besides that, the engagement behaviour is acquired from a prediction using machine
learning approach. Image classification that utilise machine learning is used to predict
the students’ engagement behaviour. There are two features used to predict the
engagement using face which are looking towards screen for engaged feature and
looking away from the screen for disengage feature (Alyuz et al., 2017; Hernandez et
al., 2013; Nezami et al., 2018; Whitehill et al., 2014). Despite having a variety of
techniques for the purpose of engagement prediction such as pressure sensor, heart
rate, and skin monitor (Hernandez et al., 2013), this research however, focuses on the
student’s face. This is because, camera is one of the most affordable sensors that are
readily available in education centres without any extra equipment. In addition, the
student’s face can also be easily retrieved from the front camera in mobile phone as
well through laptops.

15 Research Contribution

This thesis has made following contributions:

The first contribution is an adaptive learning model for students with dyslexia. It is a
computer-based learning model that can adapt to the cognitive difficulties and
engagement behaviour of the students in learning the Malay language. Machine
learning approach is used to make the prediction on the engagement behaviour from
the student’s face using face detection by Viola-Jones, image classification using bag
of features model and SVM. Engaged face determined from the detected frontal face
(looking at the screen) whereas disengaged face when the frontal face is missing
(looking away from screen). While the cognitive difficulties are identified from
number of errors in the exercise given. The intervention is given by adapting to the
cognitive and the engagement behaviour results. This means, that each student will
have a different learning syllabus based on their difficulties and their engagement
state. The students may experience a new approach of learning method that uses



computer as a learning model that will adapt to the changes of difficulties and
behaviour while learning (more in Chapter 5).

The second contribution is an instrument exercise in Malay language for primary
school students with dyslexia. The instrument exercise has been developed from the
preliminary study. The limitation of the design guidelines for students with dyslexia
has prompted the creation of the instrument. The example of design guidelines
includes element of colour, font type, font size, spacing, and image. The instruments
are comprised of four types specifically phonology, spelling, reading and writing
instruments. The level of difficulty in each instrument are varied from easy to difficult
to identify the student’s difficulties. This instrument, called the Exercise Model, is
later used as one of the components in the adaptive learning model (more in section
5.3 in Chapter 5).

The third contribution is a prototype of the proposed adaptive learning model. The
prototype is called Disleksia Belajar Cerdas Belajar (DBCB) that aims to support the
learning of the students with dyslexia in Malay language. The adaptation approach in
the DBCB intervention is intended to minimise teachers’ intervention. The exercise
for spelling, reading, and writing in the learning model is automatically determined
based on the number of error and engagement state from the phonology exercise.
DBCB also incorporates multimedia element such as audio, images and text to grab
the students’ attention when interacting with the system (more in Chapter 6).

The final contribution is an empirical evaluation as well as the results of the expert
validation and experiment. This study contributes to the evaluation process and the
results based on the perspective of the dyslexia research. Through empirical evaluation
processes such as observation and experimentation, the results of the effect and the
correctness of the adaptive learning model are measured and evaluated (more in
Chapter 7).

1.6 Thesis Organization

The thesis has been structured in eight chapters as follows:

Chapter 2 Literature Review. This chapter provides an analysis of the literature
work found that are related to dyslexia and technology. Specifically, this chapter
discusses the current approach of adaptive learning and intelligent tutoring system for
people with dyslexia. Systematic Literature Review (SLR) that uses systematic
methods was applied to find the literature. Therefore, this chapter explains the
literature review based on the SLR process.

Chapter 3 Research Methodology. This chapter outlines the research methodology
employed in this study. In specific, the research was conducted using both qualitative
and quantitative methods. The qualitative methods employed in the beginning of the
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research stage involved the gathering of the requirement for students with dyslexia
from academic and engagement behaviour perspectives while quantitative methods
were used during the last stage of the research to evaluate the proposed model through
experimentation. As a conclusion, this chapter provides the details on how the research
has been conducted.

Chapter 4 Analysis and Results of Dyslexia Learning Context and Instrument.
This chapter discusses the analysis and result of preliminary studies. Preliminary
studies were conducted with two aims. The first aim is to understand the learning
context and real setting for students with dyslexia in Malaysia. As a result, a design
guideline for students with dyslexia was produced. The design guidelines were applied
in the instruments for the adaptive learning model. The second aim was to test the
instruments with expert’s validation and instrument assessment by the students. Thus,
this chapter explains the purpose, the procedure, and the result of each study in detail.

Chapter 5 Adaptive Learning Model for Students with Dyslexia (ALMo-DML).
This chapter introduces the proposed learning model as the main contribution of this
study. The ALMo-DML comprises five components namely Exercise Model,
Behaviour Processing Model, Student Model, Expert Model and Teaching Model.
Each component is explained in detail in this chapter.

Chapter 6 ALMo-DML Implementation. This chapter explains the implementation
of the ALMo-DML by developing the prototype called Disleksia Belajar Cerdas
Belajar (DBCB). The implementation is derived from the developed learning model
in Chapter 5. Generally, the implementation process is divided into four processes
namely cognitive identification, engagement behaviour prediction, adaption rules, and
adaptation intervention. Each process in the DBCB represents the components of the
ALMo-DML.

Chapter 7 Results and Discussions. This chapter discusses the evaluation of the
DBCB prototype. There are two types of evaluation conducted namely expert
validation and the quasi-experiment. The aims of the evaluation are to establish the
validation on the correctness of adaptation, the effect of the adaptation and finally the
usability of the system.

Chapter 8 Conclusion and Future Works. This chapter provides the conclusion of
this research studies. The conclusion includes revisit of research objectives, research
limitation and recommendation for the future works based on the findings from this
study.



REFERENCES

Abdelkhalak, B., & Hamid, Z. (2013). a Surf-Color Moments for Image Retrieval
Based on Bag-of-Features. European Journal of Computer Science and
Information Technology, 1(1), 11-22.

Abdul Hamid, S. S., Admodisastro, N., Kamaruddin, A., & Manshor, N. (2017).
Informing Design of an Adaptive Learning Model for student with Dyslexia: A
Preliminary Study. Proceedings of CHIuXiD 2017 - The 3rd International
Conference in HCI and UX in Indonesia Informing, 67-75.

Abdullah, M. H. L., Hisham, S.,; & Parumo, S. (2009). MyLexics: An Assistive
Courseware for Dyslexic Children to Learn Basic Malay Language. SIGACCESS
Newsletter Issue 95, 95, 3-9. https://doi.org/10.1145/1651259.1651260

Adams, W. K., & Wieman, C. E. (2011). Development and Validation of Instruments
to Measure Learning of Expert-Like Thinking. International Journal of Science
Education, 33(9), 1289-1312. https://doi.org/10.1080/09500693.2010.512369

Al-Dmour, A., & Abuhelaleh, M. (2016). Arabic handwritten word category
classification using bag of features. Journal of Theoretical and Applied
Information Technology, 89(2), 320-328.

Al-Ghurair, N., & Alnagi, G. (2019). Adaptive Arabic application for enhancing short-
term memory of Dyslexic children. Journal of Engg. Research, 7(March), 1-11.

Al-wabil, A., Zaphiris, P., & Wilson, S. (2007). Web Navigation for Individuals with
Dyslexia: An Exploratory Study. Universal Access in HCI, 4554(2005), 593—
602. https://doi.org/10.1007/978-3-540-73279-2

Alamri, M. M., & Teahan, W. J. (2019). Automatic correction of arabic dyslexic text.
Computers, 8(1), 1-19. https://doi.org/10.3390/computers8010019

Alan, C., Reimann, R., David, C., & Noessel, C. (2014). About face: The essentials of
interaction design. John Wiley & Sons, Inc.

Alsobhi, A., Khan, N., & Rahanu, H. (2015). DAEL Framework : A New Adaptive E-
learning Framework for Students with Dyslexia. International Conference On
Computational Science, ICCS 2015 — Computational Science at the Gates of
Nature. https://doi.org/10.1016/j.procs.2015.05.459

Alsobhi, A. Y., & Alyoubi, K. H. (2019). Adaptation algorithms for selecting
personalised learning experience based on learning style and dyslexia type. Data
Technologies and Applications, 53(2), 189-200. https://doi.org/10.1108/DTA-
10-2018-0092

Alsobhi, A. Y., Khan, N., & Rahanu, H. (2014). Toward Linking Dyslexia Types and

Symptoms to the Available Assistive Technologies. 2014 IEEE 14th
International Conference on Advanced Learning Technologies, 597-598.

192



https://doi.org/10.1109/ICALT.2014.174

Alyuz, N., Okur, E., Genc, U., Aslan, S., Tanriover, C., & Esme, A. A. (2017). An
Unobtrusive and Multimodal Approach for Behavioral Engagement Detection of
Students. Proceedings of 1st ACM SIGCHI International Workshop on
Multimodal Interaction for Education (MIE’17), 7.

Andruseac, G. G., Adochiei, R. I., Alexandru, P., & Adochiei, F. (2015). Training
Program for Dyslexic Children Using Educational Robotics. IEEE International
Conference on E-Health and Bioengineering.

Anthimopoulos, M., Gianola, L., Scarnato, L., Diem, P., & Mougiakkou, S. (2014). A
food recognition system for diabetic patients based on an optimized bag of
features model. IEEE Journal of Biomedical and Health Informatics, 18(4),
1261-1271. https://doi.org/10.1109/JBHI.2014.2308928

Anvari, F., Tran, H. M. T., Richards, D., & Hitchens, M. (2019). Towards a method
for creating personas with knowledge and cognitive process for user centered
design of a learning application. Proceedings - 2019 IEEE/ACM 12th
International Workshop on Cooperative and Human Aspects of Software
Engineering, CHASE 2019, March, 123-130.
https://doi.org/10.1109/CHASE.2019.00037

Arroyo, l., Meheranian, H., & Woolf, B. P. (2010). Effort-based Tutoring: An
Empirical Approach to Intelligent Tutoring. International Conference on
Educational Data Mining, January 2010, 1-10.

Arroyo, I., & Mehranian, H. (2010). Effort-based Tutoring: An Empirical Approach
to Intelligent Tutoring. Proceedings of the 3rd International Conference on
Educational Data Mining.
http://www.centerforknowledgecommunication.info/newPubs/Effort-based
Tutoring - paper.pdf

Arroyo, |., Woolf, B. P., Burelson, W., Muldner, K., Rai, D., & Tai, M. (2014). A
Multimedia Adaptive Tutoring System for Mathematics that Addresses
Cognition, Metacognition and Affect. International Journal of Artificial
Intelligence in Education, 24(4), 387-426. https://doi.org/10.1007/s40593-014-
0023-y

Aslan, S., Okur, E., Alyuz, N., Esme, A. A., & Baker, R. S. (2019). Human expert
labeling process: Valence-arousal labeling for students’ affective states. In
Advances in Intelligent Systems and Computing (Vol. 804, Issue 2). Springer
International Publishing. https://doi.org/10.1007/978-3-319-98872-6 7

Asthana, P., & Hazela, B. (2019). Applications of Machine Learning in Improving
Learning Environment. In Multimedia Big Data Computing for 10T Applications:
Concept, Paradigms and Solutions (Vol. 163, Issue July 2019, pp. 417-433).
Springer Singapore. https://doi.org/10.1007/978-981-13-8759-3

Asvestopoulou, T., Manousaki, V., Psistakis, A., Smyrnakis, 1., Andreadakis, V.,

193



Aslanides, 1. M., & Papadopouli, M. (2019). DysLexML: Screening Tool for
Dyslexia Using Machine Learning. http://arxiv.org/abs/1903.06274

Athanaselis, T., & Bakamidis, S. (2014). Making assistive reading tools user friendly :
a new platform for Greek dyslexic students empowered by automatic speech
recognition. Multimedia Tools and Applications, 681-699.
https://doi.org/10.1007/s11042-012-1073-5

Avelar, L. O. De, Rezende, G. C., & Freire, A. P. (2015). WebHelpDyslexia: A
Browser Extension to Adapt Web Content for People with Dyslexia. Procedia
Computer Science, 67(Dsai), 150-159.
https://doi.org/10.1016/j.procs.2015.09.259

Azevedo, R. (2015). Defining and Measuring Engagement and Learning in Science :
Conceptual , Theoretical , Methodological , and Analytical Issues Defining and
Measuring Engagement and Learning in Science : Conceptual , Theoretical ,
Methodological , and Analytical Issues. Educational Psychologist,
1520(February). https://doi.org/10.1080/00461520.2015.1004069

Azhar, R., Tuwohingide, D., Kamudi, D., Sarimuddin, & Suciati, N. (2015). Batik
Image Classification Using SIFT Feature Extraction, Bag of Features and
Support Vector Machine. Procedia Computer Science, 72, 24-30.
https://doi.org/10.1016/j.procs.2015.12.101

Aziz, F. A., Husni, H., & Jamaludin, Z. (2013). Translating Interaction Design
Guidelines for Dyslexic Children ’ s Reading Application. Proceeding of World
Congress on Engineering, 11, 3-6.

Azwani, M., Nora’in, M. T., & Noor Shah, S. (2016). Evaluating the face and content
validity of a Teaching and Learning Guiding Principles Instrument (TLGPI): A
perspective study of Malaysian teacher educators. Geografia: Malaysian Journal
of Society & Space, 12(3), 11-21.

Backhouse, J. K. (1984). Inferential and non-inferential tests. Educational Research,
26(1), 52-55. https://doi.org/10.1080/0013188840260109

Baeza-Yates, R., & Rello, L. (2011). Estimating dyslexia in the web. Proceedings of
the International Cross-Disciplinary Conference on Web Accessibility - W4A
11, 1. https://doi.org/10.1145/1969289.1969300

Bahagian Pembangunan Kurikulum, K. P. M. (2015). Buku Pengoperasian Program
LINUS 2.0 (pp. 1-76).

Bailey, J. (2008). First steps in qualitative data analysis: Transcribing. Family
Practice, 25(2), 127-131. https://doi.org/10.1093/fampra/cmn003

Baker, R. S. J. d. (2007). Modeling and understanding students’ off-task behavior in
intelligent tutoring systems. Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems \, 1059-1068.
https://doi.org/10.1145/1240624.1240785

194



Balota, D. A., Melvin, J. Y., Hutchison, K. A., & Cortese, M. J. (2015).
Megastudies:What do millions (or so) of trials tell us about lexical processing?
In Visual Word Recognition (pp. 90-115). https://doi.org/10.1016/B978-0-12-
407794-2.00021-3

Bartolomé, N. A., Zorrilla, A. M., & Zapirain, B. G. (2012). Dyslexia diagnosis in
reading stage though the use of games at school. Proceedings of CGAMES 2012
USA - 17th International Conference on Computer Games: Al, Animation,
Mobile, Interactive Multimedia, Educational and Serious Games, 12-17.
https://doi.org/10.1109/CGames.2012.6314544

Baschera, G. M., Busetto, A. G, Klingler, S., Buhmann, J. M., & Gross, M. (2011).
Modeling engagement dynamics in spelling learning. In Lecture Notes in
Computer Science (including subseries Lecture Notes in Artificial Intelligence
and Lecture Notes in Bioinformatics): Vol. 6738 LNAI (pp. 31-38).
https://doi.org/10.1007/978-3-642-21869-9 7

Benjamin, J. J., & Mauller-birn, C. (2019). Understanding Knowledge Transfer
Activities at a Research Institution through Semi-Structured Interviews.
FACHBEREICH MATHEMATIK UND INFORMATIK SERIE B -
INFORMATIK.

Benmarrakchi, F., Kafi, J. El, & Elhore, A. (2017). Communication Technology for
Users with Specific Learning Disabilities. Procedia Computer Science, 110,
258-265. https://doi.org/10.1016/j.procs.2017.06.093

Benmarrakchi, F., Ouherrou, N., Elhammoumi, O., & El, J. (2019). An Innovative
Approach to Involve Students with Learning Disabilities in Intelligent Learning
Systems. Advances in Intelligent Systems and Computing, 914, 39-50.
https://doi.org/10.1007/978-3-030-11884-6

Berardina De Carolis, Macchiarulo, N., D’Errico, F., & Palestra, G. (2019). “Engaged
Faces”: Measuring and Monitoring Student Engagement from Face and Gaze
Behavior. 2019 IEEE/WIC/ACM International Conference on Web Intelligence
Workshops (WI 2019 Companion), 80-85.

Bernstein, S. E. (2009). Phonology, decoding, and lexical compensation in vowel
spelling errors made by children with dyslexia. Reading and Writing, 22(3), 307—
331. https://doi.org/10.1007/s11145-008-9116-z

Beserra, V., Nussbaum, M., & Oteo, M. (2017). On-Task and Off-Task Behavior in
the Classroom: A Study on Mathematics Learning With Educational Video
Games. Journal of Educational Computing Research, 56(8), 1361-1383.
https://doi.org/10.1177/0735633117744346

Bhosale, S., Kayastha, V., & Harpale, V. (2014). FEATURE EXTRACTION USING
SURF ALGORITHM FOR OBJECT RECOGNITION. International Journal of
Technical Research and Applications, 2(4), 197-199.

Bolarinwa, O. (2015). Principles and methods of validity and reliability testing of

195



questionnaires used in social and health science researches. Nigerian
Postgraduate Medical Journal, 22(4), 195. https://doi.org/10.4103/1117-
1936.173959

Bourassa, D. C., & Treiman, R. (2001). Spelling Development and Disability: The
Importance of Linguistic Factors. Language, Speech, and Hearing Services in
Schools, 32(3), 172-181. https://doi.org/10.1044/0161-1461(2001/016)

Bourassa, D., & Treiman, R. (2003). Spelling in Children With Dyslexia: Analyses
From the Treiman-Bourassa Early Spelling Test. Scientific Studies of Reading,
7(4), 309-333. https://doi.org/10.1207/S1532799XSSR0704_1

Brooke, J. (2013). SUS: A Retrospective. Journal of Usability Studies, 8(2), 29-40.

Brown, C. S. (2014). Language and Literacy Development in the Early Years:
Foundational Skills that Support Emergent Readers. The Language and Literacy
Spectrum, 24, 35-48.
https://doi.org/https://files.eric.ed.gov/fulltext/EJ1034914.pdf

Buzzi, M. C., Buzzi, M., Maugeri, M., Paolini, G., Paratore, M. T., Sbragia, A.,
Senette, C., & Trujillo, A. (2019). Which Virtual Piano Keyboard for Children
with Autism? A Pilot Study. In Lecture Notes in Computer Science (including
subseries Lecture Notes in Artificial Intelligence and Lecture Notes in
Bioinformatics): Vol. 11786 LNCS (pp. 280-291). https://doi.org/10.1007/978-
3-030-30033-3_12

Cabrero, D., Winschiers-Theophilus, H., & Abdelnour-Nocera, J. (2016).
Reconceptualising Personas Across Cultures: Archetypes , Stereotypes &
Collective Personas in Pastoral Namibia. 10th International Conference on
Culture, Technology, and Communication (CATAC).

Cano, A. R., Fernandez-Manjon, B., & Garcia-Tejedor, A. J. (2018). Using game
learning analytics for validating the design of a learning game for adults with
intellectual disabilities. British Journal of Educational Technology, 49(4), 659—
672. https://doi.org/10.1111/bjet.12632

Cano, S., Arteaga, J. M., Collazos, C. A., & Amador, V. B. (2015). Model for Analysis
of Serious Games for Literacy in Deaf Children from a User Experience
Approach. Proceedings of the XVI International Conference on Human
Computer Interaction - Interaccion 15, September, 1-9.
https://doi.org/10.1145/2829875.2829885

Caro, K., Martinez-Garcia, A. ., & Kurniawan, S. (2020). A performance comparison
between exergames designed for individuals with autism spectrum disorder and
commercially-available exergames. Multimedia Tools and Applications.
https://doi.org/10.1007/s11042-019-08577-y

Cetintas, S., Si, L., Xin, Y. P., & Hord, C. (2010). Automatic Detection of Off-Task
Behaviors in Intelligent Tutoring Systems with Machine Learning Techniques.
IEEE Transactions on Learning Technologies, 3(3), 228-236.

196



https://doi.org/10.1109/TLT.2009.44

Chanioti, E. (2017). Dyslexia in Primary School: A New Platform for ldentifying
Reading Errors and Improving Reading Skills. Research on E-Learning and ICT
in Education, September 2017. https://doi.org/10.1007/978-3-319-95059-4

Chapman, E. (2003). Alternative approaches to assessing student engagement rates.
Practical Assessment, Research & Evaluation, 8(13), 1-7.

Chase, C. C., Marks, J., Malkiewich, L. J., & Connolly, H. (2019). How teacher talk
guidance during Invention activities shapes students’ cognitive engagement and
transfer. International Journal of STEM Education, 6(1).
https://doi.org/10.1186/s40594-019-0170-7

Chatzara, K., Karagiannidis, C., & Stamatis, D. (2014). Cognitive support embedded
in self-regulated e-learning systems for students with special learning needs.
Education and Information Technology, 283-299.
https://doi.org/10.1007/s10639-014-9320-1

Chaudhari, M., sondur, S., & Vanjare, G. (2015). A review on Face Detection and
study of Viola Jones method. International Journal of Computer Trends and
Technology, 25(1), 54-61. https://doi.org/10.14445/22312803/1JCTT-V25P110

Chu, C. N., & Yeh, Y. M. (2010). Adaptive reading: A design of reading browser with
dynamic alternative text multimedia dictionaries for the text reading difficulty
readers. In Lecture Notes in Computer Science (including subseries Lecture
Notes in Artificial Intelligence and Lecture Notes in Bioinformatics): Vol. 6179
LNCS (Issue PART 1, pp. 661-664). https://doi.org/10.1007/978-3-642-14097-
6_105

Clark, K., Duckham, M., Guillemin, M., Hunter, A., McVernon, J., O’Keefe, C.,
Pitkin, C., Prawer, S., Sinnott, R., Warr, D., & Waycott, J. (2019). Advancing the
ethical use of digital data in human research: challenges and strategies to promote
ethical practice. Ethics and Information Technology, 21(1), 59-73.
https://doi.org/10.1007/s10676-018-9490-4

Conati, C., Porayska-Pomsta, K., & Mavrikis, M. (2018). Al in Education needs
interpretable machine learning: Lessons from Open Learner Modelling. 2018
ICML Workshop on Human Interpretability in Machine Learning (WHI 2018),
August. http://arxiv.org/abs/1807.00154

Connolly, T. M., Boyle, E. A., Macarthur, E., Hainey, T., & Boyle, J. M. (2012). A
systematic literature review of empirical evidence on computer games and
serious games. Computers & Education, 59(2), 661-686.
https://doi.org/10.1016/j.compedu.2012.03.004

Copeland, L., & Gedeon, T. (2015). Tutorials in eLearning; How Presentation Affects

Outcomes. IEEE Transactions on Emerging Topics in Computing, 1-1.
https://doi.org/10.1109/TETC.2015.2499257

197



Corredor, C. M., & Gesa, R. F. (2012). Framework for intervention and assistance in
university students with dyslexia. Proceedings of the 12th IEEE International
Conference on Advanced Learning Technologies, ICALT 2012, 342-343.
https://doi.org/10.1109/ICALT.2012.170

Cortiella, C. (2006). Individuals with Disabilities Education Act ( IDEA 2004 ). In
National Center for Learning Disabilities (Issue April, pp. 1-106).
https://www.ncld.org/wp-content/uploads/2014/11/IDEA-Parent-Guidel.pdf

Costa, M., Zavaleta, J., Da Cruz, S. M. S., Manhéaes, M., Cerceau, R., Carvalho, L. A.,
& Mousinho, R. (2013). A computational approach for screening dyslexia.
Proceedings of CBMS 2013 - 26th IEEE International Symposium on Computer-
Based Medical Systems, Figure 1, 565-566.
https://doi.org/10.1109/CBMS.2013.6627879

Cramer, E. S. (2012). 4 Code of Many Colours : Rationale , Validation and
Requirements for a Sound-Based Letter Colour-Code that Might Support Some
Children with Dyslexia in Spelling Certain Words by. University of Britich
Columbia.

Cresswell, J. W. (2012). Educational research: Planning, Conducting, and Evaluating
Quantitative and Qualitative Research (Fourth). Pearson.

Creswell, J. W. (2009). Research Design: Qualitative, Quantitative and Mixed
Methods Approaches. In SAGE (Third).
https://www.jstor.org/stable/1523157?0origin=crossref

Cui, J., Cui, M., Xiao, B., & Li, G. (2015). Compact and discriminative representation
of Bag-of-Features. Neurocomputing, 169, 55-67.
https://doi.org/10.1016/j.neucom.2014.09.104

Cuschieri, T., Khaled, R., Farrugia, V. E., Mart, P., & Yannakakis, G. N. (2014). The
iLearnRW Game : Support for Students with Dyslexia in Class and at Home. In
Games and Virtual Worlds for Serious Applications in IEEE, 1-2.

Czyzewski, A., Dalka, P., Kunka, B., Kupryjanow, A., Lech, M., & Odya, P. (2013).
Multimodal human-computer interfaces based on advanced video and audio
analysis. The 6th International Conference on Human System Interaction (HSI),
18-25.

Dalton, B., & Jocius, R. (2013). From Struggling Reader to Digital Reader and
Multimodal Composer. In Literacy Research, Practice and Evaluation (Vol. 3).
Emerald  Group  Publishing  Limited.  https://doi.org/10.1108/S2048-
0458(2013)0000003008

Daud, S. M., & Abas, H. (2013). “Dyslexia baca” mobile app - The learning ecosystem
for dyslexic children. Proceedings - 2013 International Conference on Advanced
Computer Science Applications and Technologies, ACSAT 2013, 412-416.
https://doi.org/10.1109/ACSAT.2013.87

198



David, J. M., & Balakrishnan, K. (2013). Performance Improvement of Fuzzy and
Neuro Fuzzy Systems: Prediction of Learning Disabilities in School-age
Children. Intelligence System and Application, November, 34-52.
https://doi.org/10.5815/ijisa.2013.12.03

Devonshire, V., Morris, P., & Fluck, M. (2013). Spelling and reading development :
The effect of teaching children multiple levels of representation in their
orthography. Learning and Instruction, 25, 85-94.
https://doi.org/10.1016/j.learninstruc.2012.11.007

Diah, N. M., Ismail, M., Ahmad, S., Dahari, M. K., Teknologi, U., Shah, M., Selangor,
A., & Nielsen, J. (2010). Usability Testing for Educational Computer Game
Using Observation Method Faculty of Computer and Mathematical Sciences.
2010 International Conference on Information Retrieval & Knowledge
Management (CAMP), 157-161.
https://doi.org/10.1109/INFRKM.2010.5466926

Dich, N., & Cohn, A. C. (2013). A review of spelling acquisition: Spelling
development as a source of evidence for the psychological reality of the
phoneme. Lingua, 133, 213-229. https://doi.org/10.1016/j.lingua.2013.04.010

Dillon, A., & Watson, C. (1996). User analysis in HCI - The historical lessons from
individual differences research. International Journal of Human Computer
Studies, 45(6), 619-637. https://doi.org/10.1006/ijhc.1996.0071

Dong, C. P. (2016). [1Image Classification Using Naive Bayes Classfier. International
Journal of Computer Science and Electronics Engineering (IJCSEE), 4(3).
http://www.isaet.org/images/extraimages/P1216004.pdf

Dulude, L. (2012). Writing Systems , Phonemic Awareness, and Bilingualism: Cross-
Linguistic Issues In Dyslexia. Indiana University Undergraduate Journal of
Cognitive Science, 7, 22—-30.

Dzalani, H., & Shamsuddin, K. (2014). A review of definitions and identifications of
specific learning disabilities in Malaysia and challenges in provision of services.
Pertanika Journal of Social Science and Humanities, 22(1), 1-18.

Eastmond, E., Silverman, B., Maloney, J., Rusk, N., & Resnick, M. (2010). The
Scratch Programming Language and Environment. ACM Transactions on
Computing Education, 10(4), 1-15. https://doi.org/10.1145/1868358.1868363

Ebel, R. L., & Frisbie, D. A. (1991). Essentials of Educational Measurement. In
Educational Researcher (Issue 9). Prentice-Hall International, INC.
https://doi.org/10.2307/1175572

Egan, J., & Tainturier, M. J. (2011). Inflectional spelling deficits in developmental
dyslexia. Cortex, 47(10), 1179-1196.
https://doi.org/10.1016/j.cortex.2011.05.013

Ehri, L. C. (2000). Learning to read and learning to Spell : Two Sides of a Coin. Topics

199



in Language Disorders, 20(3), 19-36.
https://doi.org/http://dx.doi.org/10.1097/00011363-200020030- 00005.

El Khayat, G. A., Mabrouk, T. F., & Elmaghraby, A. S. (2012). Intelligent serious
games system for children with learning disabilities. Proceedings of
CGAMES 2012 USA - 17th International Conference on Computer Games: Al,
Animation, Mobile, Interactive Multimedia, Educational and Serious Games, 30—
34. https://doi.org/10.1109/CGames.2012.6314547

ElSayed, K. N. (2012). Diagnosing Learning Disabilities in a Special Education by an
Intelligent Agent Based System. 2012 4th Computer Science and Elecronic
Engineering Conference (CEEC), UK, 7-12.

Elshourbagy, M., Hemayed, E., & Fayek, M. (2016). Enhanced bag of words using
multilevel k-means for human activity recognition. Egyptian Informatics
Journal, 17(2), 227-237. https://doi.org/10.1016/j.eij.2015.11.002

Embi, R., Embi, R., & Embi, R. (2000). Kaedah Ransangan Membaca Bersistematik :
Rajin Mengeja Pandai Membaca. Kaedah RMB.

Fawcett, A. (2001). Dyslexia: Theory and Good Practice. Whurr Publishers.

Feigh, K. M., Dorneich, C., Laboratories, H., & Valley, G. (2012). Toward a
Characterization of Adaptive Systems: A Framework for Researchers and
System Designers. Human Factors and Ergonomics Society, 54(6), 1008-1024.
https://doi.org/10.1177/0018720812443983

Feng, J., Liu, Y., & Wu, L. (2017). Bag of Visual Words Model with Deep Spatial
Features for Geographical Scene Classification. Hindawi Computational
Intelligence and Neuroscience, 2017.

Ferretti, S., Mirri, S., Prandi, C., & Salomoni, P. (2016). Automatic web content
personalization through reinforcement learning. Journal of Systems and
Software, 1-13. https://doi.org/10.1016/j.jss.2016.02.008

Florez-Aristizabal, L., Cano, S., Collazos, C. A., Benavides, F., Moreira, F., &
Fardoun, H. M. (2019). Digital transformation to support literacy teaching to deaf
Children: From storytelling to digital interactive storytelling. Telematics and
Informatics, 38(September 2018), 87-99.
https://doi.org/10.1016/j.tele.2018.09.002

Francis, D. J., Shaywitz, S. E., Shaywitz, B. A., & Stuenbing, K. K. (1996).
Developmental Lag Versus Deficit Models of Reading Disability: A longitudinal
individual growth curves analaysis. Educational Psychology, 88(1), 3-17.

Fredricks, J. A., Reschly, A. L., & Christenson, S. L. (2019). Interventions for Student
Engagement: Overview and State of the Field. In Handbook of Student
Engagement Interventions. Elsevier Inc. https://doi.org/10.1016/b978-0-12-
813413-9.00001-2

200



Fromkin, V., Rodman, R., & Hyams, N. (2003). An Introduction to Language (S.
Dalphin (ed.); Seventh). Michael Rosenberg. www.thomsonrights.com

Gerard Jounghyun, K. (2015). Human-computer interaction: Fundamentals and
Practice. CRC Press.

Geurts, L., Abeele, V. Vanden, Celis, V., Husson, J., Audenaeren, L. VVan Den, Loyez,
L., Goeleven, A., & Wouters, J. (2015). DIESEL-X: A Game-Based Tool for
Early Risk Detection of Dyslexia in Preschoolers. In Describing and Studying
Domain-Specific Serious Games (p. 259). Springer International Publishing
Switzerland 2015. https://doi.org/10.1007/978-3-319-20276-1

Ghadirli, H. M., & Rastgarpour, M. (2013). An Adaptive and Intelligent Tutor by
Expert Systems for Mobile Devices. International Journal of Managing Public
Sector Information and COmmunication Technologies (IJMPICT), 3(1), 8.
http://arxiv.org/abs/1304.4619

Ghassemi, E., & Kapoula, Z. (2012). An auto-adaptive fuzzy based inspiration of
cerebellar cortex for dyslexic ocular motor control. 2012 ICME International
Conference on Complex Medical Engineering, CME 2012 Proceedings, 165—
168. https://doi.org/10.1109/ICCME.2012.6275658

Gomez, C. (2004). Dyslexia in Malaysia. International Book of Dyslexia: A Guide to
Practice and Resources, 158-163.

Gonzélez, C., Mora, A., & Toledo, P. (2014). Gamification in intelligent tutoring
systems. Proceedings of the Second International Conference on Technological
Ecosystemsfor Enhancing Multiculturality. TEEM, January 2015, 221-225.
https://doi.org/10.1145/2669711.2669903

Gooch, D., Vasalou, A., Benton, L., & Khaled, R. (2016). Using Gamification to
Motivate Students with Dyslexia. Proceedings of the 2016 CHI Conference on
Human Factors in Computing Systems - CHI ’16, August, 969-980.
https://doi.org/10.1145/2858036.2858231

Good, A., & Omisade, O. (2019). Linking Activity Theory with User Centred Design:
A Human Computer Interaction Framework for the Design and Evaluation of
mHealth Interventions. Studies in Health Technology and Informatics, 263, 49—
63. https://doi.org/10.3233/SHT1190110

Gupta, R. (2019). Adaptive testing tool for students with dyslexia. 2019 China-Qatar
International Workshop on Artificial Intelligence and Applications to Intelligent
Manufacturing, AlAIM 2019, 11-16.
https://doi.org/10.1109/A1AIM.2019.8632775

Gupta, T., Sisodia, M., Fazulbhoy, S., Raju, M., & Agrawal, S. (2019). Improving
Accessibility for Dyslexic Impairments using Augmented Reality. 2019
International Conference on Computer Communication and Informatics, ICCCI
2019, 1-4. https://doi.org/10.1109/ICCCI.2019.8822152

201



Haag, M., & Marsden, N. (2019). Exploring personas as a method to foster empathy
in student IT design teams. International Journal of Technology and Design
Education, 29(3), 565-582. https://doi.org/10.1007/s10798-018-9452-5

Haddad, C. (2015). Teaching Children with Disabilities in Inclusive Settings. In
UNESCO. United Nations Educational, Scientific and Cultural Organization 7,
place de Fontenoy, 75352 Paris 07 SP, France.

Hanna, L., Risden, K., & Alexander, K. (1997). Guidelines for usability testing with
children. Interactions, 4(5), 9-14. https://doi.org/10.1145/264044.264045

Harrati, N., Bouchrika, 1., Tari, A., & Ladjailia, A. (2016). Automated classification
of facial expressions using bag of visual words and texture-based features. 16th
International Conference on Sciences and Techniques of Automatic Control and
Computer Engineering, STA 2015, July 2016, 363-367.
https://doi.org/10.1109/STA.2015.7505100

Hernandez, J., Liu, Z., Hulten, G., & Debarr, D. (2013). Measuring the Engagement
Level of TV Viewers. Automatic Face and Gesture Recognition (FG), 2013 10th
IEEE International Conference and Workshops.

Hiba, C., Hamid, Z., & Omar, A. (2016). Bag of Features Model Using the New
Approaches: A Comprehensive Study. International Journal of Advanced
Computer Science & Applications, 1(7), 226-234.

Hilpert, J. C., & Husman, J. (2016). A Systems Approach to a Self-Report Measure of
Interactive Student Engagement. April.

Hoien, T., & Lundberg, I. (2000). Dyslexia: From Theory to Intervention. Springer
Science+Business Media Dordrecht. https://doi.org/10.1007/978-94-017-1329-0

Holmes, N. (2018). Engaging with assessment: Increasing student engagement
through continuous assessment. In arXiv preprint arXiv:1808.02324 (Vol. 19,
Issue 1, pp. 23-34). https://doi.org/10.1177/1469787417723230

Holz, H., Ninaus, M., Meurers, D., & Kirsch, A. (2018). Validity and Player
Experience of a Mobile Game for German Dyslexic Children. Proceedings of the
2018 Annual Symposium on Computer-Human Interaction in Play Companion
Extended Abstracts - CHI PLAY ’18 Extended Abstracts, 469-478.
https://doi.org/10.1145/3270316.3271523

Hou, J., Kang, J., & Qi, N. (2010). On Vocabulary Size in Bag-of-Visual-Words
Representation JianHoul,Jianxin. In Lecture Notes in Computer Sciences (pp.
414-424).

Hung, J., & Yang, D. (2015). The Validation of an Instrument for Evaluating the
Effectiveness of Professional Development Program on Teaching Online.
Journal  of  Educational — Technology ..., 8(January), 17-38.
https://doi.org/10.18785/jetde.0801.02

202



Huptych, M., Hlosta, M., Zdrahal, Z., & Jakub, K. (2018). Investigating Influence of
Demographic Factors on Study Recommenders. In Lecture Notes in Artificial
Intelligence (p. 150).

Husni, H., & Jamaludin, Z. (2010). Improving ASR performance using context-
dependent phoneme models. Journal of Systems and Information Technology,
12(1), 55-69. https://doi.org/10.1108/13287261011032652

Husni, H., Jamaludin, Z., & Aziz, F. A. (2013). DYSLEXIC CHILDREN’S
READING APPLICATION: DESIGN FOR AFFECTION. Journal of ICT,
12(2013), 1-19.

Hussain, A., Hussein, 1., Mahmud, M., & Mkpojiogu, E. O. C. (2019). Understanding
the characteristics of UX Malaysia UXD Community of practice (COP): A
participants observation. International Journal of Advanced Science and
Technology, 81(10), 30-39.

Hussain, M., Zhu, W., Zhang, W., & Abidi, S. M. R. (2018). Student Engagement
Predictions in an e-Learning System and Their Impact on Student Course
Assessment Scores. Computational Intelligence and Neuroscience, 2018.
https://doi.org/10.1155/2018/6347186

Isa, I. S., Nurazwin, W., Rahimi, S., Ramlan, S. A., Noraini, S., Isa, I. S., Syazwani,
W. N., Ramlan, S. A., & Noraini, S. (2019). Automated Detection of Dyslexia
Symptom Based on Handwriting Automated Detection of Dyslexia Symptom
Based on Handwriting Image for Primary School Children Image for Primary
School  Children.  Procedia  Computer  Science, 163, 440-449.
https://doi.org/10.1016/j.procs.2019.12.127

Ismail, R., & Jaafar, A. (2014). Important features in text presentation for children
with dyslexia. Journal of Theoretical and Applied Information Technology,
63(3), 694-700.

Itenge-Wheeler, H., Winschiers-Theophilus, H., Soro, A., & Brereton, M. (2018).
Child designers creating Personas to diversify design perspectives and concepts
for their own technology enhanced library. IDC 2018 - Proceedings of the 2018
ACM Conference on Interaction Design and Children, June, 381-388.
https://doi.org/10.1145/3202185.3202760

Jere-Folotiya, J., Chansa-Kabali, T., Munachaka, J. C., Sampa, F., Yalukanda, C.,
Westerholm, J., Richardson, U., Serpell, R., & Lyytinen, H. (2014). The effect of
using a mobile literacy game to improve literacy levels of grade one students in
Zambian schools. Educational Technology Research and Development, 62(4),
417-436. https://doi.org/10.1007/s11423-014-9342-9

Jordan, S. (2012). Student engagement with assessment and feedback: Some lessons
from short-answer free-text e-assessment questions. Computers and Education,
58(2), 818-834. https://doi.org/10.1016/j.compedu.2011.10.007

Jorge, B., Victoria, M. L., L. Franklin, S., Jordan-H., E., Cristina, R., Sandra, C.,

203



Angel, S., Raul, A., & Pilar, U.-U. (2020). Interactive System to Improve the
Skills of Children with Dyslexia: A Preliminary Study. In Developments and
Advances in Defense and Security (Vol. 152, pp. 119-132). Springer Singapore.
https://doi.org/10.1007/978-981-13-9155-2

Kalkreuth, W., Holz, M., Levandowski, J., Kern, M., Casagrande, J., Weniger, P., &
Krooss, B. (2013). Comparison of machine learning methods for intelligent
tutoring systems. International Conference on Intelligent Tutoring Systems,
31(4), 525-534. https://doi.org/10.1260/0144-5987.31.4.485

Karaci, A. (2018). Intelligent tutoring system model based on fuzzy logic and
constraint-based student model. Neural Computing and Applications, 31(8),
3619-3628. https://doi.org/10.1007/s00521-017-3311-2

Karimi, A., & Lim, Y. P. (2010). Children, engagement and enjoyment in digital
narrative. ASCILITE 2010 - The Australasian Society for Computers in Learning
in Tertiary Education, 2001, 475-483.
http://www.scopus.com/inward/record.url?eid=2-s2.0-
84870734315&partnerID=40&md5=5ffbf45449733fbfldce396462fc3b75

Kaser, T., Baschera, G. M., Busetto, A. G., Klingler, S., Solenthaler, B., Buhmann, J.
M., & Gross, M. (2013). Towards a Framework for Modelling Engagement
Dynamics in Multiple Learning Domains. International Journal of Artificial
Intelligence in Education, 22(1-2), 59-83. https://doi.org/10.3233JAI1-130026

Kast, M., Baschera, G.-M., Gross, M., Jancke, L., & Meyer, M. (2011). Computer-
based learning of spelling skills in children with and without dyslexia. Annals of
Dyslexia, 61(2), 177-200. https://doi.org/10.1007/s11881-011-0052-2

Khakhar, J., & Madhvanath, S. (2010). JollyMate: Assistive Technology for Young
Children with Dyslexia. 2010 12th International Conference on Frontiers in
Handwriting Recognition, 576-580. https://doi.org/10.1109/ICFHR.2010.95

Kitchenham, B., & Ebse, C. (2007). Guidelines for performing Systematic Literature
Reviews in Software Engineering Executive summary.

Knight, C. (2018). What is dyslexia? An exploration of the relationship between
teachers’ understandings of dyslexia and their training experiences. Dyslexia,
24(3), 207-219. https://doi.org/10.1002/dys.1593

Koolagudi, S. G., & Rao, K. S. (2012). Emotion recognition from speech: A review.
International ~ Journal  of  Speech  Technology, 15(2), 99-117.
https://doi.org/10.1007/s10772-011-9125-1

Kosikowski, L., Czyzewski, A., & Senderski, A. (2015). Visual and auditory attention
stimulator for assisting pedagogical therapy. Proceedings - 2015 8th
International Conference on Human System Interaction, HSI 2015, 340-346.
https://doi.org/10.1109/HS1.2015.7170690

Kothari, C. . (2004). Research Methodology : Methods and Techniques. New Age

204



International (P) Limited.

Kotsiantis, S. B. (2012). Use of machine learning techniques for educational proposes:

A decision support system for forecasting students’ grades. Artificial Intelligence
Review, 37(4), 331-344. https://doi.org/10.1007/s10462-011-9234-x

Krig, S. (2014). Interest Point Detector and Feature Descriptor Survey. In Computer
Vision Metrics (Issue 1, pp. 217-282). https://doi.org/10.1007/978-1-4302-5930-
5

Krig, S. (2016). Computer Vision Metrics. https://doi.org/10.1007/978-3-319-33762-
3

Lakretz, Y., & Rosen-zvi, M. (2015). Probabilistic Graphical Models of Dyslexia.
Proceedings of the 21th ACM SIGKDD International Conference on Knowledge
Discovery and Data Mining, 1919-1928.
https://doi.org/10.1145/2783258.2788604

Larsson, A., Bonet, I., Razuri, J. G., Larsson, A., Rahmani, R., Sundgren, D., Bonet,
l., & Moran, A. (2015). Recognition of emotions by the emotional feedback
through behavioral human poses. 1JCSI International Journal of Computer
Science Issues, 12(1), 7-17.

Layes, S., Lalonde, R., & Rebai, M. (2019). Effects of an Adaptive Phonological
Training Program on Reading and Phonological Processing Skills in Arabic-
Speaking Children With Dyslexia. Reading and Writing Quarterly, 35(2), 103—
117. https://doi.org/10.1080/10573569.2018.1515049

Lazar, J., Feng, J. H., & Hochheiser, H. (2017). Research Methods in Human-
Computer Interaction. Morgan Kaufmann.
https://doi.org/10.1006/jmcc.1997.0375

Le Lant, C., & Lawson, M. J. (2019). A new student engagement observational
instrument for use with students with intellectual disability. Journal of Research
in Special Educational Needs, 19(4), 304-314. https://doi.org/10.1111/1471-
3802.12449

Learning Disability Association of America. (2019). Types of Learning Disabilities.
Ldaamerica. http://Idaamerica.org/types-of-learning-disabilities/

Lee, L. W. (2008). Development and validation of a reading-related assessment
battery in Malay for the purpose of dyslexia assessment. Annals of Dyslexia,
58(1), 37-57. https://doi.org/10.1007/s11881-007-0011-0

Lee, L. W. (2019). Design and development of a Malay word recognition intervention
program for children with dyslexia. Australian Journal of Learning Difficulties,
24(2), 163-179. https://doi.org/10.1080/19404158.2019.1661261

Lee, L.W., & Low, H. M. (2014). The development and application of an online malay
language corpus-based lexical database. Kajian Malaysia, 32, 151-166.

205



Lee, S., Lee, W., Kim, H. C., Jung, S. Y., & Lim, H. (2010). A personalized CALL
system considering users cognitive abilities. Lecture Notes in Computer Science
(Including Subseries Lecture Notes in Artificial Intelligence and Lecture Notes
in Bioinformatics), 6019 LNCS(PART 4), 376-384. https://doi.org/10.1007/978-
3-642-12189-0-33

Li, A. Q. (2013). PoliSpell: An adaptive spellchecker and predictor for people with
dyslexia. 21th International Conference, UMAP 2013, Rome, Italy, June 10-14,
2013 Proceedings, 7899 LNCS, 302-309. https://doi.org/10.1007/978-3-642-
38844-6_27

Li, K., Wang, F., & Zhang, L. (2016). A new algorithm for image recognition and
classification based on improved Bag of Features algorithm. Optik - International
Journal for Light and Electron Optics, 127(11), 4736-4740.
https://doi.org/10.1016/j.ijle0.2015.08.219

Li, W., Dong, P., Xiao, B., & Zhou, L. (2016). Object recognition based on the Region
of Interest and optimal Bag of Words model. Neurocomputing, 172, 271-280.
https://doi.org/10.1016/j.neucom.2015.01.083

Lian, Y. (2011). An Online Adaptive Tutoring System for Design- Centric Courses.
IEEE International Symposium of Circuits and Systems (ISCAS), 1191-1194.

Litsas, C., Mastropavlou, M., & Symvonis, A. (2014). Text classification for children
with dyslexia employing user modelling techniques. IISA 2014, The 5th
International Conference on Information, Intelligence, Systems and
Applications, 1-6. https://doi.org/10.1109/11SA.2014.6878765

Liu, C.-C., Chen, W.-C., Lin, H.-M., & Huang, Y.-Y. (2017). A remix-oriented
approach to promoting student engagement in a long-term participatory learning
program. Computers & Education, 110(300), 1-15.
https://doi.org/10.1016/j.compedu.2017.03.002

Liu, W. X,, Hou, J., & Karimi, H. R. (2014). Research on vocabulary sizes and
codebook universality.  Abstract and Applied Analysis, 2014.
https://doi.org/10.1155/2014/697245

Lloyd, N. M., Heffernan, N. T., & Ruiz, C. (2007). Predicting student engagement in
intelligent tutoring systems using teacher expert knowledge. Proceedings of the
12th International Conference on Artificial Intelligence in Education, Workshop
of Educational Data Mining, 40-49.

Lowe, D. G. (1999). Object recognition from local scale-invariant features.
Proceedings of the Seventh IEEE International Conference on Computer Vision,
1150-1157 vol.2. https://doi.org/10.1109/ICCV.1999.790410

Lukes, D., & Litsas, C. (2015). Building a phonics engine for automated text guidance.

2015 6th International Conference on Information, Intelligence, Systems and
Applications (11SA), 1-6. https://doi.org/10.1109/11SA.2015.7388010

206



Lyon, G. R., Shaywitz, S. E., & Shaywitz, B. A. (2003). Defining Dyslexia ,
Comorbidity , Teachers > Knowledge of Language and Reading. In Annals of
Dyslexia (Vol. 53, Issue 1, pp. 1-14). https://doi.org/10.1007/s11881-003-0001-
9

Macas, M., Lhotska, L., & Novak, D. (2013). Hidden Markov models for analysis of
eye movements of dyslexic children. 2013 18th International Conference on
Digital Signal Processing (DSP), 1-5.
https://doi.org/10.1109/ICDSP.2013.6622783

Madeira, J., Silva, C., Marcelino, L., & Ferreira, P. (2015). Assistive Mobile
Applications for Dyslexia. Procedia Computer Science, 64, 417-424.
https://doi.org/10.1016/j.procs.2015.08.535

Mahmoodin, Z., Lee, K. Y., Mansor, W., & Zainuddin, A. Z. A. (2019). Support vector
machine with theta-beta band power features generated from writing of dyslexic
children. International Journal of Integrated Engineering, 11(3), 42-50.
https://doi.org/10.30880/ijie.2019.11.03.005

Manghirmalani, P., Panthaky, Z., & Jain, K. (2011). Learning disability diagnosis and
classification - A soft computing approach. World Congress on Information and
Communication Technologies, 479-484.
https://doi.org/10.1109/WICT.2011.6141292

Mansourian, L., Abdullah, M. T., Abdullah, L. N., & Azman, A. (2015). Evaluating
classification strategies in bag of SIFT feature method for animal recognition.
Research Journal of Applied Sciences, Engineering and Technology, 10(11),
1266-1272.

Mark, P., & Helen, R. (2006). Systematic Reviews in the Social Sciences: a practical
guide. Blackwell Publishing.

Marques, O. (2011). Practical Image and Video Processing Using MATLAB.
https://doi.org/10.1002/9781118093467

Matlock-Hetzel, S. (1997). Basic Concepts in Item and Test Analysis. Educational
Research Association, January 1997, 1-7.

Mayya, V., Pai, R. M., & M, M. P. M. (2016). Automatic Facial Expression
Recognition Using DCNN. Procedia - Procedia Computer Science,
93(September), 453-461. https://doi.org/10.1016/j.procs.2016.07.233

McCauley, C. O., Bond, R. B., Ryan, A., Mulvenna, M. D., Laird, L., Gibson, A.,
Bunting, B., Ferry, F., & Curran, K. (2019). Evaluating User Engagement with a
Reminiscence App Using Cross-Comparative Analysis of User Event Logs and
Qualitative Data. Cyberpsychology, Behavior and Social Networking, 22(8),
543-551. https://doi.org/10.1089/cyber.2019.0076

Mcmurray, S. (2013). An evaluation of the use of Lexia Reading software with
children in Year 3, Northern Ireland (6- to 7-year olds). Journal of Research in

207



Special Educational Needs, 13(1), 15-25. https://doi.org/10.1111/j.1471-
3802.2012.01238.x

McTigue, E. M., Solheim, O. J., Zimmer, W. K., & Uppstad, P. H. (2019). Critically
Reviewing GraphoGame Across the World: Recommendations and Cautions for
Research and Implementation of Computer-Assisted Instruction for Word-
Reading Acquisition. Reading Research Quarterly, 55(1), 45-73.
https://doi.org/10.1002/rrq.256

Mejia, C., Gomez, S., Mancera, L., & Taveneau, S. (2017). Inclusive Learner Model
for Adaptive Recommendations in Virtual Education. Proceedings - IEEE 17th
International Conference on Advanced Learning Technologies, ICALT 2017, 79—
80. https://doi.org/10.1109/ICALT.2017.101

Méndez, A. Y. A., Orddiiez, C. A. C., Saltiveri, A. G., & Huitr, J. A. S. (2014).
Evaluating interactive systems from an emotional perspective. Revista Cientifica
Guillermo de Ockham, 12(1), 43-49.
http://www.redalyc.org/articulo.0a?id=105332478005

Michail, K. (2010). Dyslexia: The Experiences of University Students with Dyslexia
(Issue April).

Mills, C., Bosch, N., Graesser, A., & Mello, S. D. (2014). To Quit or Not to Quit:
Predicting Future Behavioral Disengagement from Reading Patterns.
Proceedings of the 12th International Conference on Intelligent Tutoring
Systems, 19-28. https://doi.org/10.1007/978-3-319-07221-0 3

Ministry of Education. (2011a). Instrumen Senarai Semak Disleksia. 1-10.
Ministry of Education. (2011b). Instrumen Senarai Semak Disleksia (pp. 1-10).

Ministry of Education. (2018). Quick Facts 2018 (pp. 1-48). Educational Data Sector
Educational Planning and Research Division.
https://www.mdanderson.org/documents/about-md-anderson/about-us/facts-
and-history/quick-facts.pdf

Ministry of Education, M. (2013). Malaysia Education Blueprint 2013 - 2025. In
Education (Vol. 27, Issue 1, pp. 1-268).
https://doi.org/10.1016/j.tate.2010.08.007

Ministry of Education, M. (2015). MANUAL LITERASI MEMBACA SARINGAN 1
(Vol. 1, pp. 1-14).

Ministry of Education, M. (2016a). Garis panduan pentadbiran saringan linus
pendidikan khas (pp. 1-116). Special Education Section.

Ministry of Education, M. (2016b). MANUAL MEMBACA SARINGAN 2 TAHUN 2
(Vol. 2, pp. 1-9).

Ministry of Education, M. (2016c). MANUAL MEMBACA SARINGAN 2 TAHUN 3

208



(Vol. 2, pp. 1-10).
Ministry of Education Malaysia. (2011). Instrumen Senarai Semak Disleksia.

Mistry, D., & Banerjee, A. (2017). Comparison of Feature Detection and Matching
Approaches: SIFT and SURF. GRD Journals- Global Research and
Development Journal for Engineering, 2(March), 7-13.

Mitchell, T. M. (2006). The Discipline of Machine Learning. In Machine Learning
Department (Vol. 17, Issue July, pp. 1-7). School of Computer Science Carnegie
Mellon University Pittsburgh. https://doi.org/10.1080/026404199365326

Mohd Khir, N. H. B., & Ismail, M. (2019). Review on gamification in children
computer interaction (CCIl) for persona modelling. Bulletin of Electrical
Engineering and Informatics, 8(4), 1411-1417.
https://doi.org/10.11591/eei.v8i4.1622

Morris, D., & Fiebrink, R. (2012). Using machine learning to support pedagogy in the
arts. Personal and Ubiquitous Computing, 1631-1635.
https://doi.org/10.1007/s00779-012-0526-1

Morris, M. R., Fourney, A., Ali, A., & Vonessen, L. (2018). Understanding the Needs
of Searchers with Dyslexia. Proceedings of the SIGCHI Conference on Human
Factors in  Computing  Systems - CHI’'1S,  April, 1-12.
https://doi.org/10.1145/3173574.3173609

Nasirahmadi, A., & Miraei Ashtiani, S. H. (2017). Bag-of-Feature model for sweet
and bitter almond classification. Biosystems Engineering, 156, 51-60.
https://doi.org/10.1016/j.biosystemseng.2017.01.008

Ndombo, D. M. (2013). An intelligent integrative assistive system for dyslexic
learners.  Journal  of  Assistive  Technologies, 7(3), 172-187.
https://doi.org/10.1108/JAT-11-2012-0036

Ndombo, D. M., Ojo, S., Osunmakinde, I. O., & Phasha, N. (2013). Evidence of
Dyslexia in Special Schools in South Africa and a Proposal of Assistive
Technology. IST-Africa 2013 Conference Proceedings, 1-13.

Ndombo, M. D. (2013). Integrative Assistive System for Dyslexic Learners Using
Hidden Markov (Issue November). Tshwane University of Technology.

Nezami, O. M., Dras, M., Hamey, L., Richards, D., Wan, S., & Paris, C. (2018).
Automatic Recognition of Student Engagement using Deep Learning and Facial
Expression (Vol. 2). http://arxiv.org/abs/1808.02324

O’Hara, S., & Draper, B. A. (2011). Introduction to the Bag of Features Paradigm for
Image Classification and Retrieval. In arXiv preprint arXiv:1101.3354 (Issue
July, pp. 1-25). http://arxiv.org/abs/1101.3354

Ocumpaugh, J., Baker, R. S., & Rodrigo, M. M. T. (2012). Baker Rodrigo Ocumpaugh

209



Monitoring Protocol (BROMP ) 2.0 Technical and Training Manual.

Oga, C., & Haron, F. (2012). Life Experiences of Individuals Living with Dyslexia in
Malaysia: A Phenomenological Study. Procedia - Social and Behavioral
Sciences, 46, 1129-1133. https://doi.org/10.1016/j.sbspro.2012.05.261

Osman, A., Yahaya, W. A. J. W., & Ahmad, A. C. (2015). Educational Multimedia
App for Dyslexia Literacy Intervention: A Preliminary Evaluation. Procedia -
Social and Behavioral Sciences, 176, 405-411.
https://doi.org/10.1016/j.sbspro.2015.01.489

Ouherrou, N., Elhammoumi, O., Benmarrakchi, F., & EI Kafi, J. (2019). Evaluation
of an Educational Game for Children with Dyslexia: FunLexia-A Case Study.
International Journal of Information Science & Technology, 3(6), 386-390.
https://doi.org/10.1109/CIST.2018.8596393

Ovwigho, B. O. (2013). Empirical Demonstration of Techniques for Computing the
Discrimination Power of a Dichotomous Item Response Test. IOSR Journal of
Research & Method in Education (IOSRJRME), 3(2), 12-17.
https://doi.org/10.9790/7388-0321217

Oxman, S., & Wong, W. (2014). Adaptive Learning Systems. In DV X / DeVry
Education Group and Integrated Education Solutions (Issue February).

Palacios, A., Sanchez, L., Couso, I., & Destercke, S. (2016). An extension of the
FURIA classification algorithm to low quality data through fuzzy rankings and
its application to the early diagnosis of dyslexia. Neurocomputing,
176(November), 60—71. https://doi.org/10.1016/j.neucom.2014.11.088

Paul, T., Shammi, U. A., Ahmed, M. U., Kobashi, S., Rahman, R., & Ahad, M. A.
(2018). A Study on Face Detection Using Viola-Jones Algorithm for Various
Backgrounds, Angles and Distance. Biomedical Soft Compu Uting and Human
Sciences, 23(September), 27-36.

Pedler, J. (2007). Computer Correction of Real-word Spelling Errors in Dyslexic Text
[London University]. In London University. https://doi.org/10.1016/0306-
4573(83)90022-5

Pérez, D. S., Bromberg, F., & Diaz, C. A. (2017). Image classification for detection
of winter grapevine buds in natural conditions using scale-invariant features
transform, bag of features and support vector machines. Computers and
Electronics in Agriculture, 135, 81-95.
https://doi.org/10.1016/j.compag.2017.01.020

Petersen, K., Vakkalanka, S., & Kuzniarz, L. (2015). Guidelines for conducting
systematic mapping studies in software engineering: An update.
INFORMATION AND SOFTWARE TECHNOLOGY, 64, 1-18.
https://doi.org/10.1016/j.infsof.2015.03.007

Pinto, P., Tome, A., & Santos, V. (2013). Visual detection of vehicles using a bag-of-

210



features approach. Proceedings of the 2013 13th International Conference on
Autonomous Robot Systems, ROBOTICA 2013.
https://doi.org/10.1109/Robotica.2013.6623539

Polit, F. D., & Beck, C. T. (2006). The Content Validity Index: Are You Sure You
Know What’s Being Reported? Critique and Recommendations. Research in
Nursing & Health, 29, 489-497. https://doi.org/10.1002/nur

Pulli, B. K., & Baksheev, A. (2012). Real-Time Computer Vision with OpenCV.
Communications of the ACM, 55(6), 61-69.

Purkayastha, S., Nehete, N., & Purkayastha, J. (2012). Dyscover- An Orton
Gillingham Approach Inpsired Multi-sensory learning application for Dyslexic
children. Information and Communication Technologies (WICT), 2012 World
Congress on Information and Communication Technologies, 685-690.

Rahbari, N., Sénéchal, M., & Arab-Moghaddam, N. (2007). The role of orthographic
and phonological processing skills in the reading and spelling of monolingual
Persian children. Reading and Writing, 20(5), 511-533.
https://doi.org/10.1007/s11145-006-9042-x

Rajendran, R., Member, S., & lyer, S. (2013). A Theory-Driven Approach to Predict
Frustration in an ITS. 6(4), 378-388.

Ramus, F., & Ahissar, M. (2012). Developmental dyslexia: The difficulties of
interpreting poor performance, and the importance of normal performance.
Cognitive Neuropsychology, 29(1-2), 104-122.
https://doi.org/10.1080/02643294.2012.677420

Rashid, T., & Asghar, H. M. (2016). Technology use, self-directed learning, student
engagement and academic performance: Examining the interrelations.
Computers in Human Behavior, 63(October), 604-612.
https://doi.org/10.1016/j.chb.2016.05.084

Read, J. C., & MacFarlane, S. (2006). Using the fun toolkit and other survey methods
to gather opinions in child computer interaction. Proceeding of the 2006
Conference on Interaction Design and Children IDC 06, 81.
https://doi.org/10.1145/1139073.1139096

Reid, G. (2011). Dyslexia (Third). Continuum International Publishing Group.

Rello, L. (2014). Design of Word Exercises for Children with Dyslexia. Procedia
Computer Science, 27(Dsai 2013), 74-83.
https://doi.org/10.1016/j.procs.2014.02.010

Rello, L., Abdullah, A., & Bigham, J. P. (2015). Dytective: Toward a Game to Detect
Dyslexia. ASSETS 2015: The 17th International ACM SIGACCESS Conference
of Computers and Accessibility., Figure 1, 2.
https://doi.org/10.1145/2700648.2811351

211



Rello, L., & Baeza-Yates, R. (2014). Evaluation of DysWebxia. Proceedings of the
11th  Web  for All  Conference on - W44 14,  1-10.
https://doi.org/10.1145/2596695.2596697

Rello, L., & Baeza-Yates, R. (2016). The effect of font type on screen readability by
people with dyslexia. ACM Transactions on Accessible Computing, 8(4), 15:1-
15:33. https://doi.org/10.1145/2897736

Rello, L., & Baeza-Yates, R. (2013). Good fonts for dyslexia. ASSETS 2013:
Proceedings of the 15th International ACM SIGACCESS Conference on
Computers and Accessibility, 1-8. https://doi.org/10.1145/2513383.2513447

Rello, L., Baeza-Yates, R., Ali, A., Bigham, J. P., & Serra, M. (2019). Predicting risk
of dyslexia with an online gamified test (pp. 1-16). arXiv preprint
arXiv:1906.03168. http://arxiv.org/abs/1906.03168

Rello, L., & Ballesteros, M. (2015). Detecting Readers with Dyslexia Using Machine
Learning with Eye Tracking Measures. W44 ’15: Proceedings of the 12th Web
for All Conference, 1-11.

Rello, L., Ballesteros, M., Ali, A., Serra, M., Sanchez, D. A., & Bigham, J. P. (2015).
Dytective: Diagnosing Risk of Dyslexia with a Game. W4A4 ’16: Proceedings of
the 13th Web for All Conference, 4503. https://doi.org/10.1145/1235

Rello, L., Ballesteros, M., & Bigham, J. P. (2015). A Spellchecker for Dyslexia.
ASSETS 2015: The 17th International ACM SIGACCESS Conference of
Computers and Accessibility., 39-47. https://doi.org/10.1145/2700648.2809850

Rello, L., Bayarri, C., Otal, Y., & Pielot, M. (2014). A computer-based method to
improve the spelling of children with dyslexia. Proceedings of the 16th
International ACM SIGACCESS Conference on Computers & Accessibility -
ASSETS ’14, 153-160. https://doi.org/10.1145/2661334.2661373

Rello, L., Kanvinde, G., & Baeza-Yates, R. (2012). Layout guidelines for web text
and a web service to improve accessibility for dyslexics. Proceedings of the
International Cross-Disciplinary Conference on Web Accessibility - W44 12, 1.
https://doi.org/10.1145/2207016.2207048

Rello, L., Romero, E., Rauschenberger, M., Ali, A., Williams, K., Bigham, J. P., &
White, N. C. (2018). Screening Dyslexia for English Using HCI Measures and
Machine Learning. Proceedings of the 2018 International Conference on Digital
Health, 80-84. https://doi.org/10.1145/3194658.3194675

Rello, L., Saggion, H., Baeza-yates, R., & Graells, E. (2012). Graphical Schemes May
Improve Readability but Not Understandability for People with Dyslexia. Pitr,
25-32.

Rello, L., Subirats, S., & Bigham, J. P. (2016). An Online Chess Game Designed for
People with Dyslexia. 13th  Web for All Conference, 1-8.
https://doi.org/10.1145/2745555.2746655

212



Richard, A., & Gall, J. (2017). A bag-of-words equivalent recurrent neural network
for action recognition. Computer Vision and Image Understanding, 156, 79-91.
https://doi.org/10.1016/j.cviu.2016.10.014

Rief, F. S., & Stern, M. J. (2010). The Dyslexia Checklist: A Practical Reference for
Parents and Teachers. Jossey-Bass.

Rodrigo, M. M. T., Baker, R. S. J. D., & Rossi, L. (2013). Student off-task behavior
in computer- based learning in the Philippines: Comparison to prior research in
the USA. In Teachers College Record (Vol. 115, Issue 10).

Roitsch, J., & Watson, S. (2019). An Overview of Dyslexia: Definition,
Characteristics, Assessment, Identification, and Intervention. Science Journal of
Education, 7(4), 81. https://doi.org/10.11648/j.sjedu.20190704.11

Rose, S. J., & June, F. (2009). Identifying and Teaching Children and Young People
with Dyslexia and Literacy Difficulties Identifying and Teaching Children and
Young People with Dyslexia and Literacy Difficulties (Issue June).

Roth, K. C., & Bilal, D. (2019). User-Centered Survey Design: Considering Group
Membership Effects on Survey Responses Kelly. In A. Marcus & W. Wang
(Eds.), Design, User Experience, and Usability Design Philosophy and Theory
(Issue July, pp. 478-491). Lecture Notes in Computer Science.

Ruiperez-Valiente, J. A., Gaydos, M., Rosenheck, L., Kim, Y. J., & Klopfer, E. (2020).
Patterns of Engagement in an Educational Massive Multiplayer Online Game: A
Multidimensional View. IEEE Transactions on Learning Technologies, X(X), 1-
14. https://doi.org/10.1109/TLT.2020.2968234

Ruiz, N., Jalal, M., Ablavsky, V., Allessio, D., Magee, J., Whitehill, J., Arroyo, I.,
Woolf, B., Sclaroff, S., & Betke, M. (2020). Leveraging Affect Transfer Learning
for  Behavior Prediction in an Intelligent Tutoring  System.
http://arxiv.org/abs/2002.05242

Ryan, M. (1994). SOCIAL AND EMOTIONAL PROBLEMS RELATED TO
DYSLEXIA (Vol. 2008, Issue 2). International Dyslexia Association.

Sabri, S. (2013). Item Analysis of Student Comprehensive Test for Research in
Teaching Beginner String Ensemble Using Model Based Teaching Among Music
Students in Public Universities. International Journal of Education and
Research, 1(12), 1-14.

Sahari, S. H., & Johari, A. (2012). Improvising Reading Classes and Classroom
Environment for Children with Reading Difficulties and Dyslexia Symptoms.
Asia Pacific International Conference on Environment-Behaviour Studies,
38(December 2010), 100-107. https://doi.org/10.1016/j.sbspro.2012.03.329

Saine, N. L., Lerkkanen, M. K., Ahonen, T., Tolvanen, A., & Lyytinen, H. (2011).
Computer-Assisted Remedial Reading Intervention for School Beginners at Risk
for Reading Disability. Child Development, 82(3), 1013-1028.

213



https://doi.org/10.1111/j.1467-8624.2011.01580.x

Sajan, G. V., Shahna, E., & Subash, N. (2019). Dyslex_Re: The Real-Time Assistance
for Dyslexic People. Global Journal of Computer Science and Technology, 19(2).

Salgado, L., Roberto, P., & Gasparini, 1. (2015). Cultural issues in HCI: challenges
and opportunities. 17th International Conference, HCI International 2015At: Los
Angeles, CA, USA,Volume: 9169, 67(6), 333-343. https://doi.org/10.1007/978-
3-319-20901-2

Samara, A., Galway, L., Bond, R., & Wang, H. (2019). Affective state detection via
facial expression analysis within a human—computer interaction context. Journal
of Ambient Intelligence and Humanized Computing, 10(6), 2175-2184.
https://doi.org/10.1007/s12652-017-0636-8

Sampath, H., Sivaswamy, J., & Indurkhya, B. (2010). Assistive systems for children
with dyslexia and autism. ACM SIGACCESS Conference on Computers and
Accessibility, 96, 32—36. https://doi.org/10.1145/1731849.1731855

Sani, N., & Idris, A. R. (2012). Implementation Of Linus Programme Based On The
Model Of Van Meter And Van Horn. The Malaysian Online Journal of
Educational Science, 1(2), 25-36. https://doi.org/1529-8604

Santana, de V. F., de Oliveira, R., Almeida, L. D. A., & Baranauskas, M. C. C. (2012).
Web accessibility and people with dyslexia. Proceedings of the International
Cross-Disciplinary Conference on Web Accessibility - w44 12, 1.
https://doi.org/10.1145/2207016.2207047

Saputra, M. R. U. (2015). LexiPal: Design, Implementation and Evaluation of
Gamification on Learning Application for Dyslexia. International Journal of
Computer Applications, 131(7), 37-43. https://doi.org/10.5120/ijca2015907416

Saputra, M. R. U., & Nugroho, K. A. (2015a). “ Learn -to- read ~ Application for
Remediation of Dyslexic Children Based on Multisensory Approach. February
2016. https://doi.org/10.1109/1CICI-BME.2015.7401366

Saputra, M. R. U., & Nugroho, K. A. (2015b). Learn-to-read application for
remediation of dyslexic children based on multisensory approach. Proceedings -
2015 4th International Conference on Instrumentation, Communications,
Information Technology and Biomedical Engineering, ICICI-BME 2015,
November, 220-225. https://doi.org/10.1109/ICICI-BME.2015.7401366

Sarpudin, S. N. S., & Zambri, S. (2014). Web Readability for Students with Dyslexia :
Malaysian Case Study. 3rd International Conference on User Science and
Engineering (i-USEr), 192-197.

Sasupilli, M., Bokil, P., & Wagle, P. (2019). Designing a Learning Aid for Dyslexic
Children. In P. Mattila, B. Eisenbart, A. Kocsis, C. Ranscombe, & T. Tuulos
(Eds.), Research into Design for a Connected World (Vol. 135, pp. 151-162).
Springer Singapore. https://doi.org/10.1007/978-981-13-5977-4

214



Schneider, N., Dorr, M., Pomarjanschi, L., & Barth, E. (2011). A gaze-contingent
reading tutor program for children with developmental dyslexia. Proceedings of
the ACM SIGGRAPH Symposium on Applied Perception in Graphics and
Visualization - APGV 11, January 2011, 117.
https://doi.org/10.1145/2077451.2077480

Sharma, S., Ghorpade, S., Sahni, A., & Saluja, N. (2014). Survey of Intelligent
Tutoring Systems : International Journal of Engineering Research & Technology
(1JERT), 3(11), 37-42.

Shaywitz, S. E. (1996). Dyslexia. Scientific American, 275(5), 98-104.
https://doi.org/10.1038/scientificamerican1196-98

Shaywitz, S. E., & Shaywitz, B. a. (2005). Dyslexia (specific reading disability).
Biological Psychiatry, 57(11), 1301-1309.
https://doi.org/10.1016/j.biopsych.2005.01.043

Siregar, B., Tarigan, A. J., Nasution, S., Andayani, U., & Fahmi, F. (2019). Speech
Recognition with Hidden Markov Model and Multisensory Methods in Learning
Applications Intended to Help Dyslexic Children. The 3rd International
Conference on Computing and Applied Informatics 2018, 1235(1).
https://doi.org/10.1088/1742-6596/1235/1/012051

Skiada, R., Soroniati, E., Gardeli, A., & Zissis, D. (2013). EasyLexia: A Mobile
Application for Children with Learning Difficulties. Procedia Computer Science,
27(Dsai 2013), 218-228. https://doi.org/10.1016/j.procs.2014.02.025

Skjott Linneberg, M., & Korsgaard, S. (2019). Coding qualitative data: a synthesis
guiding the novice. Qualitative Research Journal, 19(3), 259-270.
https://doi.org/10.1108/QRJ-12-2018-0012

Snowling, M. J. (2012). Changing concepts of dyslexia: Nature, treatment and
comorbidity. Journal of Child Psychology and Psychiatry and Allied Disciplines,
53(9), 2-4. https://doi.org/10.1111/j.1469-7610.2009.02197.x

Solheim, O. J., Frijters, J. C., Lundetree, K., & Uppstad, P. H. (2018). Effectiveness of
an early reading intervention in a semi-transparent orthography: A group
randomised controlled trial. Learning and Instruction, 58(March), 65-79.
https://doi.org/10.1016/j.learninstruc.2018.05.004

Soriano-Ferrer, M., & Morte-Soriano, M. R. (2017). Developmental Dyslexia in
Spain.  Learning  Disabilities - An International  Perspective.
https://doi.org/10.5772/intechopen.69009

Sottilare, R. A., & Schwarz, J. (2019). Adaptive Instructional Systems. In Lecture
Notes in Computer Science: Vol. 11597 LNCS. https://doi.org/10.1007/978-3-
030-22341-0_48

Sottilare, R., & Goldberg, B. (2012). Designing adaptive computer-based tutoring
systems to accelerate learning and facilitate retention. Cognitive Technology,

215



17(1), 19-34.
https://gifttutoring.org/attachments/download/892/Article_4_Sottilare_Goldber
g_17 1.pdf

Sprenger-Charolles, L., Siegel, L. S., Jiménez, J. E., & Ziegler, J. C. (2011).
Prevalence and Reliability of Phonological, Surface, and Mixed Profiles in
Dyslexia: A Review of Studies Conducted in Languages Varying in Orthographic
Depth. Scientific Studies of Reading, 15(6), 498-521.
https://doi.org/10.1080/10888438.2010.524463

Srivastava, B., & Haider, M. T. U. (2017). Personalized assessment model for
alphabets learning with learning objects in e-learning environment for dyslexia.
Journal of King Saud University - Computer and Information Sciences.
https://doi.org/10.1016/j.jksuci.2017.11.005

Stein, J. (2018). What is developmental dyslexia? Brain Sciences, 8(2).
https://doi.org/10.3390/brainsci8020026

Subramaniam, V., & Che Mat, N. H. (2013). The Mastery of the 3m among Dyslexia
Children based on theRevised Dyslexia List Instrument Screening Test. GLobal
Journal of Human Social Science Linguistics and Education, 13(14).

Subramaniam, V., Mallan, V. K., & Che Mat, N. H. (2013). Multi-senses explication
activities module for dyslexic children in Malaysia. Asian Social Science, 9(7),
241-267. https://doi.org/10.5539/ass.vOn7p241

Surakarin, W., & Chongstitvatana, P. (2015). Predicting types of clothing using SURF
and LDP based on Bag of Features. ECTI-CON 2015 - 2015 12th International
Conference on Electrical Engineering/Electronics, Computer,
Telecommunications and Information Technology.
https://doi.org/10.1109/ECTICon.2015.7207101

Suruchi, S., & Rana, S. S. (2014). Test Item Analysis and Relationship Between
Difficulty Level and Discrimination Index of Test Items in an Achievement Test
in Biology. Paripex - Indian Journal Of Research, 3(6), 56-58.
https://doi.org/10.15373/22501991/june2014/18

Taileb, M., Al-saggaf, R., & Al-ghamdi, A. (2013). YUSR : Speech Recognition
Software for Dyslexics. International Conference of Design, User Experience,
and Usability, 296-303.

Thielsch, M. T., Scharfen, J., Masoudi, E., & Reuter, M. (2019). Visual aesthetics and
performance: A first meta-analysis. ACM International Conference Proceeding
Series, 199-210. https://doi.org/10.1145/3340764.3340794

Thomas, C., & Jayagopi, D. B. (2017). Predicting student engagement in classrooms
using facial behavioral cues. MIE 2017 - Proceedings of the 1st ACM SIGCHI
International Workshop on Multimodal Interaction for Education, 2017-Novem,
33-40. https://doi.org/10.1145/3139513.3139514

216



Tijms, J., Pavlidou, E. V., & Hoette, H. A. I. (2020). Improvements in reading and
spelling skills after a phonological and morphological knowledge intervention in
Greek children with spelling difficulties: a pilot study. European Journal of
Special Needs Education, 00(00), 1-11.
https://doi.org/10.1080/08856257.2019.1709702

Tomas, J. M., Gutiérrez, M., Georgieva, S., & Hernandez, M. (2019). The effects of
self-efficacy, hope, and engagement on the academic achievement of secondary
education in the Dominican Republic. Psychology in the Schools, 57(2), 191—
203. https://doi.org/10.1002/pits.22321

Tommy, C. A., Minoi, J. L., & Sian, C. S. (2019). Assessing Fun and Engagement in
Mobile Applications for Children with Speech Delay. Applied Mechanics and
Materials, 892, 79-87. https://doi.org/10.4028/www.scientific.net/amm.892.79

Tonnessen, F. E., & Upptad, P. H. (2015). Can We Read Letter? Reflection on
Fundamental Issues in Reading and Dyslexia Research. Sense Publishers.

Tops, W., Callens, M., Bijn, E., & Brysbaert, M. (2014). Spelling in Adolescents With
Dyslexia: Errors and Modes of Assessment. Journal of Learning Disabilities,
47(4), 295-306. https://doi.org/10.1177/0022219412468159

Ullah Khan, R., Lee, J., Cheng, A., & Bee, O. Y. (2018). Machine Learning and
Dyslexia: Diagnostic and Classification System (DCS) for Kids with Learning
Disabilities. International Journal of Engineering & Technology, 7(3), 97-100.
www.sciencepubco.com/index.php/IJET

Van Der Leij, A. (2013). Dyslexia and early intervention: What did we learn from the
dutch dyslexia programme? Dyslexia, 19(4), 241-255.
https://doi.org/10.1002/dys.1466

Vasalou, A., Khaled, R., Holmes, W., & Gooch, D. (2017). Digital games-based
learning for children with dyslexia: A social constructivist perspective on
engagement and learning during group game-play. Computers and Education,
114, 175-192. https://doi.org/10.1016/j.compedu.2017.06.009

Villesseche, J., Le Bohec, O., Quaireau, C., Nogues, J., Besnard, A. L., Oriez, S., De
La Haye, F., Noel, Y., & Lavandier, K. (2019). Enhancing reading skills through
adaptive e-learning. Interactive Technology and Smart Education, 16(1), 2-17.
https://doi.org/10.1108/ITSE-07-2018-0047

Ward, A., & Crowley, R. (2011). Story Assembly in the R2aft Dyslexia Fluency Tutor.
Proceedings of the 6th Workshop on Innovative Use of NLP for Building
Educational Applications, June, 130-135.
http://dl.acm.org/citation.cfm?id=2043148

Wery, J. J., & Diliberto, J. A. (2016). The effect of a specialized dyslexia font,
OpenDyslexic, on reading rate and accuracy. Annals of Dyslexia, 1-14.
https://doi.org/10.1007/s11881-016-0127-1

217



White, H., & Sabarwal, S. (2014). Quasi-experimental design and methods. In
Methodological Briefs: Impact Evaluation 8, UNICEF Ofice of Research,
Florence (Issue 8). https://www.unicef-irc.org/publications/pdf/brief_8 quasi-
experimental design_eng.pdf

Whitehill, J., Serpell, Z., Yi-Ching Lin, Y.-C., Foster, A., & Movellan, J. R. (2014).
The Faces of Engagement: Automatic Recognition of Student Engagementfrom
Facial Expressions. IEEE Transactions on Affective Computing, 5(1), 86-98.
https://doi.org/10.1109/TAFFC.2014.2316163

Wong, A., Walker, E., & Glenberg, A. (2017). Building Adaptation and Error
Feedback in an Intelligent Tutoring System for Reading Comprehension of
English Language Learners (Issue May). ARIZONA STATE UNIVERSITY.

Woolf, B. P. (2009). Building Intelligent Interactive Tutors: Student-centered
strategies for revolutionizing e-learning. In Education (Vol. 11).
https://doi.org/10.1007/BF02680460

Wozney, L., Huguet, A., Franklin, M., Perri, K., Leuschen, K., Toombs, E., &
Lingley-pottie, P. (2015). Usability , learnability and performance evaluation of

Intelligent Research and Intervention Software : A delivery platform for eHealth
interventions. 70. https://doi.org/10.1177/1460458215586803

Wu, S., Reynolds, L., Li, X., & Guzman, F. (2019). Design and Evaluation of a Social
Media Writing Support Tool for People with Dyslexia. Proceedings of the 2019
CHI Conference on Human Factors in Computing Systems, 1-14.
https://doi.org/10.1145/3290605.3300746

Wu, T., Chen, G., & Lo, H. (2014). The Application of Computer-Based Chinese
Handwriting Assessment System to Children with Dysgraphia. International
Conference on Computers Helping People with Special Needs (ICCHP), 532—
539.

Xiao, Y., & Watson, M. (2017). Guidance on Conducting a Systematic Literature
Review. Journal of Planning Education and Research, 39(1), 93-112.
https://doi.org/10.1177/0739456X17723971

Xu, Z., Wijekumar, K., Ramirez, G., Hu, X., & Irey, R. (2019). The effectiveness of
intelligent tutoring systems on K-12 students’ reading comprehension: A meta-
analysis. British Journal of Educational Technology, 50(6), 3119-3137.
https://doi.org/10.1111/bjet. 12758

Yang, E. (2016). Mitigating User Frustration through Adaptive Feedback based on
Human-Automation Etiquette Strategies. lowa State University.

Yue, J., Tian, F., Chao, K. M., Shah, N., Li, L., Chen, Y., & Zheng, Q. (2019).
Recognizing multidimensional engagement of E-Learners based on multi-
channel data in E-learning environment. IEEE Access, 7, 149554-149567.
https://doi.org/10.1109/ACCESS.2019.2947091

218



Zaletelj, J., & Kosir, A. (2017). Predicting students’ attention in the classroom from
Kinect facial and body features. Eurasip Journal on Image and Video Processing,
2017(1). https://doi.org/10.1186/s13640-017-0228-8

Zaman, B., Vanden Abeele, V., & De Grooff, D. (2013). Measuring product liking in
preschool children: An evaluation of the Smileyometer and This or That methods.
International Journal of Child-Computer Interaction, 1(2), 61-70.
https://doi.org/10.1016/j.ijcci.2012.12.001

Zowghi, D., & Technology, 1. (2002). The Three Cs of Requirements : Consistency ,
Completeness , and Correctness. In International Workshop on Requirements
Engineering: Foundations for Software Quality, Essen, Germany: Essener
Informatik Beitiage (pp. 155-164). (Issue September).

219



	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



