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Abstract

Personalised learning is up-to-date topic and researchers, pedagogies and learning facilities are
trying to invent it in education systems. It is possible because of a more detailed examination of
children problems with learning and reading difficulties and more active trying of integration of
disabled persons. Technologies and screens are helping tools.

Nowadays opened world people more and more prefer to use different kind of distance, online or
Internet-based learning and studying possibilities. There is a huge amount of e-materials to use for
gaining knowledge.

It is also a regular pupil and student without disability or specific limitations. Why are not we thinking
also about them? As still, not everyone is comfortable with long screen reading. It is based on human
evaluation of reading processes what are not adapted to new perception situation on-screen reading.

Analysing guidelines, scientific information, publications of research there are found the huge
problem - there is unambiguity in recommendations and no developed and available detailed
formatting recommendations and guidelines for e-materials. Mostly suggested to use the same
parameters as for printed materials but it is not the best solution for screen reading.

E-material formatting recommendations have been created and developed based on literature
research, vision science basics and user’s preference surveys. Automatic e-material formatting app
prototype is in progress of developing for easier and comfortable formatting use. The main focus of
development is to find the best solution for screen reading, reach a higher comfort level for learners
and reach big improvement of reading perception and learning improvement. It is related to the
fundamental idea of personalised learning. For now, it is developed to reach the needs of different
target groups, but the idea is to create it based on wide usage possibilities in the future as can be
adapted to different situations and conditions.

Keywords: app, e-material formatting, e-study, personalised learning, screen reading, user-centric
design

1. INTRODUCTION

Personalised Learning (PL) as a concept and practice is still young. [1] Personalized learning (PL) is
an educational approach that aims to customise learning for each student's strengths, needs, skills and
interests. [2] It gives learners choices about how to learn based on their interests, abilities, and teacher
recommendations.[3] PL provides the flexibility of when, how, and what to learn. [4]

It is known how valuable all personalised things can be for users. Users and learners are asking for
user/learner-centred design and approach for everything and education is not an exception.
Personalised education is important as based on interests, skills, and needs, and learners engage in
relevant material and instruction that challenges learners appropriately. [3] Besides, personalised
learning:

e promotes student agency
e creates lifelong learners
e increases student engagement

e increases student achievement
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is the future of learning. [5]

Personalised learning has four key attributes:

learner profiles,
personal learning paths,
competency-based progression,

flexible learning environments. [6]

Variety of research shows that there is a significant effect of student participation in online education
on final outcomes (what can be evaluated, for example, with grades). Participation is a complex
phenomenon. The conceptualisation of participation have been changed through time, but mine edges
are still related to that as participation involves action, communication with others. It is a complex
process that combines doing, talking, thinking, feeling and belonging. [7] Important part of
participation is online learners possibility to give feedback on all learning process, including content
and its presentation as it creates effective online learning experiences. [8]

There are listed some major benefits of online learning:

can study at a time that suits a learner
can vary learners study schedule each week to match changing work or family commitments
can work at a pace that suits learners

have no travel costs, no parking charges and no books to buy

The Biggest Challenges of Online Courses

Motivation
Accountability
Organisation
Confidence

Lacking technical skills
Being proactive
Loneliness

Persistence [9]

What Do Students Say They Want and Need in the Online Classroom?

Faculty Presence:
o Engagement,
o Feedback
o Assistance.
Course Content:
o Clear Expectations,
o Motivation
o Challenge. [8]
Communication

Consistency
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¢ Organisation
e Personalisation
e Connection
¢ Involvement. [10]
What Do Students Say They Struggle With Most Online?
e Instructor Presence:
o Social Interaction (i.e. feelings of isolation)
o Lack of Support.
e Course Content:
o Technical Difficulties,
o Social Interaction,
o Lack of Structure. [8]

LR N3 LR I3

In terms of “digital reading”, “e-reading”, “screen-reading”, then, in mind it is the activity of learning
from text presented through any kind of electronic format, whether produced as a native electronic
text, or scanned into a PDF from print and accessed via computer screen, dedicated e-reader, tablet or
other digital hardware. [11]

Mainly, a focus for adaptation and improvement is on persons with limitations, difficulties and
disabilities.

Persons with a disability:
e Persons with dyslexia and other reading difficulties;
e Persons with intellectual disabilities;
e Persons with neuropsychiatric disabilities;
e Pre-lingually deaf persons;
e Deafblind persons;
e Persons with aphasia;
e Persons with dementia;
Readers with limited language or reading proficiency:
e Persons with limited reading skills caused by other factors;
¢ Non-native language speakers,
e people with limited education,
e and even native speaking children.

So, current research is focused on regular user without limitations.
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Fig. 1. Personalised learning design elements

There is a need to work on developing a more effective approach that combines digital with
personalised learning. It can be reached by using the power of technology and educational design in
order to create innovative learning environments that foster personalised learning for everyone. [12]
As it gives improvement to flexible content, gives more adaptive and highly customised content.

The benefits of online learner participation are almost taken for granted. [7] But the actually wide
range of users are meeting with different problems and are not completely satisfied. Reasons can be
found a different but significant part of it is based on screen reading discomfort. Same dissatisfied
users can be found also in blended learning and all type of modern learning approaches with
technology use.

Mostly, personalised learning is concentrating on appropriate learning and teaching approaches, but it
is a need to look on content visualisation. As the easy-to-read concept pertains not only to language
and content but also includes illustrations, design and layout. [13]

Researchers admit current knowledge about the suitability and impact of reading formats, especially
electronic, for different purposes including learning, comprehension and usability is far from
complete. [11]

Current research represents focus on content visualisation such as typographic aspects like font, font
size, spacing and colours. They are regulated by formatting parameters. It creates a more individual
learning environment that is more comfortable for educational material perception from the screen.

Typography

Line length Font type Font size Line space

Space between

letters Colours

[ Text colour J { Background colour J

Fig. 2. Content visualisation typographic aspects
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In nearest future technologies are based on automatization process and expansion of it. So, education
material automatic formatting based on the personalization approach is topical.

2. MATERIALS AND METHODS

2.1. Materials

Theoretical literature. The prototype of the developed app.

2.2. Methods

Literature research. Parameter and age-group range analysis. Recommendation development.

3. RESULTS

Parameter unambiguity in current recommendations and suggestions for e-materials have been found.
It is based on an analysis of more than 100 different sources. A wider overview can be found in
previous publication Mackare, Jansone 2017 [49]. Followed four parameters are chosen for
modification use. These are important parameters for content presentation as well as have more
possible variations to be used in formatting. Also, this is crucial to affect perception, readability and
comprehension. See table 1.

Age group developing for recommendation creation. The first step is literature research for finding out
age-group range possibilities, suggestions and regulated parameters in different orientations, for
example, education and healthcare. It is represented in table 2.

from to DRInTS*
Font type Sans Serif | Serif | 23in 35
Font size 8.0 28.0 | 20in17
Line spacing 0.9 2.5 13in9
Text colour black white | 8in 15
Background colour | white black | 6in 11

Table 1. Representation of suggested parameters variety.

*Different parameter recommendations in total sources

Possible age group | Name or explanation of age group

(years old)

0-9 Children [14]

0-12 Child [15]

0-14 Children [14, 16]

0-18 Children [17]

Uptol Infancy, listening [18]

1-3 Toddlers [18, 19]

1-8 play age [20]

3 Early Preschool: make symbols that resemble writing, recognize the first letter in their name, imitate
the action of reading a book aloud [18]
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Late Preschool: recognize the letters in their names, write their names, develop awareness of
syllables, understand that print is read from left to right, top to bottom [18]

3-4 Language and cognitive developmental milestones of children [21]
3-5 It is a time when toddlers become pre-schoolers [22, 23]

3-6 early childhood [24]

5-11 Primary school age [20]

5-12 Grade-schooler [19]

6-8 Middle Childhood [25]

6-9 elementary school [22]

6-12 School age [23]

7-8 read longer books independently, read aloud with proper emphasis and expression [18]
7-9 Childhood [26]

7-12 Stage of cognitive development: Concrete operational stage [23]
9-11 Middle Childhood [25]

9-12 Pre-teen [20]

9-13 Pre-adolescence [20], explore and understand different kinds of texts, analyse texts for meaning [18]
9-17 Puberty (girls) [20]

10-14 Young Adolescents [22]

10-17 Adolescents [27]

10-19 Puberty (boys) [20], adolescence [28]

10-24 young people [14, 28, 29]

11-14 early adolescence [28, 30]

11-19 Secondary school age [20]

12+ Stage of cognitive development: Formal operational stage [23]
12-14 Young teens [25]

12-15 Onset of adolescence [31]

12-16 Teen [32]

12-18 Teen [19], adolescence [33]

13-16 early adolescence [34]

13-18 Teen [23], Adolescence [15, 20]

13-19 Teenagers [35]

14-21 youth (employment statistics) [35]

15-17 Teenagers [25], middle adolescence [28, 30]

15-18 High School Years, middle adolescence [22]

15-24 Youth [16, 28, 35, 36], adolescents and youth [14]

15-29 Youth [37]

15-35 youth population [38]

16-25 youth/Young adults [39]

17-22 the Early Adult Transition [40]

17-45 Early Adulthood [40]

18-21 Young adults [19], late adolescence [28, 30]
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18-24 Late Adolescence/Young Adulthood [41]

18-25 Emerging Adulthood [33, 42] young adulthood [33] young adults [27]
18-30 a Provisional Adulthood [40]

18-32 young adults [35]

18-35 young adults [43, 44]

19-25 Young adulthood [26, 45]

19-59 Adult [15]

20-24 young adults [46]

20-40 Early (young) Adulthood [42]

20-64 Adult [28], the traditional working ages [14]

25-34 Statistical classification of age group [36]

25-59 Adults [14]

25-64 Adults [16, 47]

35-44 Statistical classification of age group [36]

36-55 middle-aged adults [43], Adults [44]

40-45 the Midlife Transition [40]

40-60 Middle Adulthood [42]

45-54 Statistical classification of age group [36]

55+ senior adults, older adults [43]

55-64 Statistical classification of age group [36]

56+ Senior [44]

60+ Senior Adult [15], older persons [14]

65+ Elderly [17], Late (old) Adulthood [42], senior [16]
65-74 Statistical classification of age group [36]

66-80 old age [26]

75+ Statistical classification of age group [36]

80+ oldest-old [14]

Table 2. Variety of age-group ranges in the literature

Decision made by taking into account all existing age-group range and supported information of range
name as well as developing human stages (psychological, linguistical, visual, cognitional, etc.).
Primary chosen nine groups for basic recommendation development:

3-5 years old — main reason as pre-school age children when learning reading

6-11 years old - main reason as primary school-age children, a critical time of myopia
development by near-work load, reading

12-15 years old - main reason as school-age children before intensive study time in colleges,
universities, well-developed reading abilities

16-25 years old - main reason as begins intensive study time in colleges, universities, could be
additional near workload at work

26-35 years old - main reason as people are adult, mostly in the active working-age with fully
developed vision and with minimal possible health changes
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36-39 years old - main reason as people are in pre-presbyopia age where are possible natural
age-related changes in accommodation system, can get tired faster after reading

40-55 years old - main reason as people are in presbyopia age where are natural age-related
changes in accommodation system, need of near glasses

55+ years old - main reason as there could be natural age-related changes in eye structure that
affect perception, need of near glasses

65+ years old - main reason as there are, most likely, natural age-related changes in eye
structure that affect perception, need of near glasses, can be a risk to low vision

Users’ behaviour, preference and need research have been conducted by using several e-surveys. (See
more detailed in previous publication Mackare, Jansone 2018 [48]) The current methodology has been
developed by using a method that is represented in Fig. 3 the first part. Future improvements will be
improved by using the second part of the scheme and Al approach.

single user preferences
currently vL
methodology group recommendation
v ‘
single user recommendation <«

l learning process

single user feedback imptrjg{vg:'naenn(is of

& recommendations
group feedback

v

group preference ———

Fig. 3. Scheme of developing formatting recommendation process and their personalisation process

Demo recommendations were made for three age groups. [48] Newly created basic recommendations
are wider, more effective for e-material improvement and personalised learning approach. General
formatting recommendations for e-material body text parameters are presented in Tabel 3.

The app prototype currently has tree level of e-material formatting:

1.

Basic level — general formatting recommendations, appropriate for screen use in general,
developed for different age-groups.

1% level of personalisation — simple-middle personalisation, developed and based on the three-
guestion approach

2" level of personalisation — middle personalisation, developed and based on a wide range of
question approach, contains a wide range of possibilities

In future, it is believed to develop 3" level of personalisation. It will be a high level of personalisation
reached by Al deep learning approach. See fig.4.
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Age group Font Font size | Space between lines | Text and background colours
3-5¢ Verdana* | 14pt* 2* Black on white*
Arial* 16pt* 2*
6-129 Verdana 12pt 2 Black on white
Arial 14pt 15 Grey on white
12-15¢g Georgia 16pt 1,15 Black on white
TNR 14pt 15 Grey on white
16-25¢ Verdana 12pt 1,15 Black on white
Avrial 12pt 1,15 Grey on white
26-35¢ Verdana 12pt 15 Black on white
Arial 14pt 1,15 Grey on white
36-39¢ Verdana 14pt 15 Black on white
Arial 14pt 1,5 Grey on white
40-55¢ Verdana 14pt 15 Black on white
Arial 14pt 15
55+g Verdana 14pt 15 Black on white
Arial 16pt 15
65+g* Verdana* 16pt* 1,5* Black on white*
Arial* 18pt* 2%

*prediction based on all other data

Table 3. General formatting recommendations for e-material body text parameters

=/ Questioner by using Tree scheme/ forest

Question

> i |

v

answer 1

answer 2

App
decision
making

Formatted

>———— > document

Fig. 4. Scheme of 1* level formatting: from process start to the formatted document including
questions and tree forest scheme in the app for decision making.

Techniques for mapping questions or a list of symptoms is used as the focus in Al. App link elements
of the query to a possible solution. It is used “if-when” model.

Also, the 2" level of personalisation use list of symptoms to determine:

o dryeye,
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e vision problems,
e nearwork / reading tiredness
¢ reading disabilities

It gives the possibility of better personalisation and app can give extra advice to users as tips for
additional personal comfort improvement and health care.

4. CONCLUSIONS

Active and wide research of persons with specific limitation and disabilities allow understanding
better people needs and relationships of different parameters. It opens possibilities for improvements
to education materials for everybody.

Basic e-material formatting for screen use improve perception and decrease discomfort related to
screen reading in general. Can be used for everybody and are not limited to education reasons.

Advanced, more personalised formatting improves the individual perception that consequentially
improve legibility, readability of text. It improves comprehension of text and memorability of content
that is followed by the increase of educational achievements. Appropriate formatting decrease near
workload and discomfort related to vision fatigue, accommodative overload. It can be followed by
vision and eye health improvement and decrease of related ocular problem development.

Currently, the app prototype and formatting recommendations are developed for regular learners who
are without specific limitations and disabilities. However, the complete idea is to make an app for
wide usage possibilities in the future as can be adapted to different situations and conditions, and meet
wider learners and e-material users’ range.
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