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Reading Augmentation Systems

“A product’s efficacy and scientific support are no prerequisites to commercial
release. But occasionally, when an idea has appeal for both fundamental and
practical reasons, science may step in to bear the burden of proot.”

— Joshua Snell, "No, Bionic
Reading does not work™ (2024)



“The paperless office”

https://youtu.be/pJoH6XuUsoY

https://youtu.be/MO0zgj2p7Ww4



https://youtu.be/pJoH6XuUsoY
https://youtu.be/M0zgj2p7Ww4

Researchers embedded at the IMF in 1995
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By ajay_suresh, CC BY 2., via Wikimedia Commons
Sellen and Harper. The Myth of the Paperless Office. 2003



Workers used documents on paper and screens
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Lorem ipsum dolor sit atmet, consectetur adipiscing elit. In non ipsum sed justo pellentesque gravida.
Phasellus ut orci vitae ipsum posuere ultrices eu nec odio. Praesent mollis cursus magna et sodales. Motbi
et mollis tellus. Praesent witae lobortis metus. Aliquam tempor tellus nibh. Maecenas tristique vehicula
purus, non tempor ante viverra at. Fusce quis nibh nibh, nec mattis mauris. Curabitur quis purus sed ante
hendrent dapibus. Sed molestie fringilla faucibus. Pellentesque lectus nune, vulputate quis interdum a,
consectetur eget tortor. Duts in interdum urha. Aenean libero velit, interdum ac scelerisque sed, fringilla et

nisi. Donec tempor tusl a elit posuere sed aliquam neque lobottis. Aliquam consectetur sagittis nibh
venenatis varius.

suspendisse tempor augue vel velit sollicitudin evismod porta nisl volutpat. Duts laoreet accumsan metus,
ac semper leo congue ut. Proin blandit venenatis laoreet. Suspendisse non libero risus, eget suscipit orei. In
gravida ornate aliquet. Donec condimentum, justo ut placerat venenatis, augue turpis condimentum arcu,
nec ullamcorper velit neque sit atmet arcu. Phasellus ac ante odio. Curabitur neque lorem, sollicitudin quis
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Sellen and Harper. The Myth of the Paperless Office. 2003



Taxonomy of work-related reading tasks

- Skimming: what is this document about? Will it be useful?
Which parts should | read?

- Identification: what type of document is this?
- Reminding: what am | supposed to be doing right now?

- Searching: where is the information that helps me answer a

question, or find a definition, or make a decision?
- Cross-referencing: where is the information referred to in this other text?

- Learning: how can | deeply understand this information?
- Listening: how does this information relate to what’s being said?

» Analysis: is this information valid?

Sellen and Harper. The Myth of the Paperless Office. 2003



Observations on the affordances of paper

+ Physicality of paper enables richer use of hands
- Page turning is an automatic skill
- Use of one hand to save a position while exploring elsewhere in the book
- Weight / thickness of paper can convey information

» Multiple papers can be laid out in space
- e.g. two documents for comparison along with a third for notes

» Paper permits rich freeform annotations
- Underlines (of different weights), asterisks, margin notes

Sellen and Harper. The Myth of the Paperless Office. 2003



Table 6.1
The Affordances of Paper and of Digital Technologies for Reading

Affordances of Paper

Quick, flexible navigation through and around documents
Reading across more than one document at once

Marking up a document while reading

Interweaving reading and writing

Affordances of Digital Technologies

Storing and accessing large amounts of information
Displaying multimedia documents

Fast full-text searching

Quick links to related materials

Dynamically modifying or updating content

Sellen and Harper. The Myth of the Paperless Office. 2003



Paper production for writing /printing has peaked

World Printing & Writing Paper Production, 1961-2024
(Source: FAOSTAT)
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]:‘i gure 3.3 Notably different from activity profile for

The activity profile for five administrative staff members.

the economists

Add a reply

Administrative assistants were largely involved in transforming paper-

based text into electronic form and in the organization and dissemination

of information. As it turns out, partly this was because paper was the

medium in which the people they supported (the knowledge workers) de-

livered the information to them in the first place. It was also the medium in

which these knowledge workers preferred that information be given back

to them, for various reasons we discuss later.

It therefore seemed to us that key to understanding the ubiquity of paper

in this organization was understanding how and why the knowledge

workers were using it. The facts and figures coming from the diary data
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1. Typography



Notable per-person
variation in reading
speed based on font

Materials: 300-500 word
paragraphs of light reading

Times Noto Sans

Procedure: read +

comprehension questions,
measure WPM

Wallace et al. “Towards Individuated Reading Experiences: Different
Fonts Increase Reading Speed for Different Individuals” 2022
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“Bionic reading” doesn’'t seem to make a difference

Bionic Reading is a new method Table 1: Summary speed statistics per font (WPM)

facilitating the reading process Bionic Non-Bionic
by guiding the eyes through

: oo e : Mean 325.3 327.9
text with artificial fixation points.
As a result, the reader is only Median 294.0 289.6
focusing on the highlighted Standard Deviation 134.6 148.5

initial letters and lets the brain
Daniel Doyon. “Does Bionic Reading actually work? We timed over 2,000 readers and the results might

center complete the word. surprise you” 2022

In a digital world dominated >

I

by shallow forms of reading,

—
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Bionic Reading aims to
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encourage a more in-depth

Reading time (s)

d
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reading and understanding of

10

written content. .
Bionic Normal

Joshua Snell. “No, Bionic Reading does not work” 2024



“Beeline reading” doesn't seem to make a difference

Suffering from screen fatigue? We’re here to help! BeelLine Reader
makes reading on-screen easier, faster, and more enjoyable. We use a
simple cognitive trick — an eye-guiding color gradient — to pull your
eyes through long blocks of text. This helps you read more effectively
and maintain your focus better.

Our innovative technology has won social impact awards from The
United Nations and Stanford University, and our tools have been
adopted by top colleges and universities. Check out our apps below
and see how much BeeLine can helpyou! @ Kl W

2nd graders read faster w/ Beeline for texts with “long lines and little inter-line
spacing’, but slower for texts “optimized for their reading level”

3rd graders read all texts slower w/ Beeline and rated it as less enjoyable and
harder to use

Koornneef and Kraal. “Does BeeLine Reader’s gradient-coloured font improve the readability of digital texts for beginning readers?” 2022



Dyslexia fonts do not seem to make a difference

Dyslexia: learning disability that affects reading or writing

The quick red fox jumped

OpenDyslexic
over the lazy brown dog. i

The quick red tfox jumped
over the lazy brown dog.

Neither font shows improvement for dyslexic or non-dyslexic children compared
to Arial and Times New Roman

Dyslexie

Kuster et al. “Dyslexie font does not benefit reading in children with or without dyslexia” 2017
Wery and Diliberto. “The effect of a specialized dyslexia font, OpenDyslexic, on reading rate and accuracy” 2016






E-books provide structural formats for documents

On the Limits of Social-Democratic Societies

At this stage, note simply that in most parts of the world, whether it be social-
democratic Europe, the United States, India, or China, inequality has increased
since 1980, with a strong rise in the top decile’s share of total income and a sig-
nificant drop in the share of the bottom so percent (Fig. 11.1)."° Within this
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492 - THE GREAT TRANSFORMATION OF THE TWENTIETH CENTURY
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FIG. 11.1. Divergence of top and bottom incomes, 1980—2018

Interpretation: The top decile share increased in all parts of the world. It ranged from 27
to 34 percent in 1980 and from 34 to §6 percent in 2018. The share of the bottom
so percent decreased: it was between 20 and 27 percent and is now between 12 and
21 percent. The divergence of top and bottom incomes is general, but its amplitude varies
with the country: it is greater in India and the United States than in China and Europe
(EU). Sources and series: piketty.pse.ens.fr/ideology.

stabilization." In a context of increasing fiscal and social competition, which
European social-democratic governments themselves did much to create and
which has created many problems for African, Asian, and Latin American
countries seeking to develop viable social models, it is not out of the question
that the inegalitarian trend of the post-1980 period may grow stronger in the
future. In addition, most of the countries of the Old Continent have had to
contend with growing nationalist and anti-immigrant sentiment since 2000.
Clearly, European social democracy cannot afford to rest on its laurels.
Furthermore, the egalitarian character of the period 195s0-1980 should not
be exaggerated. For example, if we compare the case of France (which is fairly
representative of Western Europe) and the United States, we find that the share
of national income going to the bottom so percent has always been significantly
smaller than the share going to the top 10 percent (Fig. 11.2). At the turn of the
twentieth century, the top decile claimed s0—ss5 percent of total income, and
the bottom five deciles had gotten about one-quarter of that (around 13 percent
of total income). Since the first group is by definition one-fifth the size of the
second, this means that the average income of the top decile was twenty times

1. See Figs. 10.1-10.2.
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lems for African, Asian, and Latin American countries seeking to develop viable social models, it is not out of the
question that the inegalitarian trend of the post-1980 period may grow stronger in the future. In addition, most of
the countries of the Old Continent have had to contend with growing nationalist and anti-immigrant sentiment
since 2000. Clearly, European social democracy cannot afford to rest on its laurels.
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ri6. 11.1. Divergence of top and bottom incomes, 1980-2018

Interpretation: The top decile share increased in all parts of the world. It ranged from 27 to 34 percent in 1980 and from 34 to 56
percent in 2018. The share of the bottom 50 percent decreased: it was between 20 and 27 percent and is now between 12 and 21
percent. The divergence of top and bottom incomes is general, but its amplitude varies with the country: it is greater in India and
the United States than in China and Europe (EU). Sources and series: piketty.pse.ens.fr/ideology.

Furthermore, the egalitarian character of the period 1950-1980 should not be exaggerated. For example, if we
compare the case of France (which is fairly representative of Western Europe) and the United States, we find that the
share of national income going to the bottom 50 percent has always been significantly smaller than the share going
to the top 10 percent (Fig. 11.2). At the turn of the twentieth century, the top decile claimed 50-55 percent of total
income, and the bottom five deciles had gotten about one-quarter of that (around 13 percent of total income). Since
the first group is by definition one-fifth the size of the second, this means that the average income of the top decile
was twenty times that of the bottom 50 percent. In the 2010s, this ratio was nearly eight: the average income of the
top decile in 2015 was 113,000 euros per adult, compared with 15,000 euros for the bottom 50 percent. Clearly, then,
social-democratic society may be less unequal than the ownership society of the Belle Epoque or than other social
models around the world, but it remains a highly hierarchical society in economic and monetary terms. As for the
United States, we find that the ratio is close to twenty: nearly 250,000 euros for the top decile compared with barely
13,000 euros for the bottom half. Later we will see that taxes and transfers only slightly improve this situation for the

O 201

Capital and Ideology

bottom half of the US population today (and that the gap between the United States and Europe is due to the gap
prior to taxes and transfers).
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FiG. 11.1. Divergence of top and bottom incomes, 1980-2018

Interpretation: The top decile share increased in all parts of the
world. It ranged from 27 to 34 percent in 1980 and from 34 to 56
percent in 2018. The share of the bottom 50 percent decreased: it
was between 20 and 27 percent and is now between 12 and 21 per-
cent. The divergence of top and bottom incomes is general, but
its amplitude varies with the country: it is greater in India and the
United States than in China and Europe (EU). Sources and series:
piketty.pse.ens.fr/ideology.

Furthermore, the egalitarian character of the period
1950-1980 should not be exaggerated. For example, if we
compare the case of France (which is fairly representative
of Western Europe) and the United States, we find that the
share of national income going to the bottom 50 percent
has always been significantly smaller than the share going
to the top 10 percent (Fig. 11.2). At the turn of the twentieth
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Dating to ¢. 3300 BC from Uruk on the lower Euphrates
between Babylon and the Persian Gulf, the earliest of all clay
Fablets is only one step up from the bulle system,.still compris— of Suchand BitheiiEaatitun ol 0
ing a system of numerals and (perhaps standardized, stylized) R ot demandedpfihin e
pictograms identifying commodities (illus. 11). In one system of
accounting (there were several), numerals were made by press-
ing the round end of a reed stylus vertically into the clay (full |
hole = 10), at an angle left to right (hole with cavity = g), or a | 12 Tn Sumerian accouni R T
number of other possibilities to signify multiples of these. The marks on soft clay were used to count humans,
smallest accounting unit was made by impressing the edge of restock, vestels, o oH L

tablets - co-existed for many centuries. The

message of both was always: ‘so and so many

YD) YD) e

fish, and dairy and textile products.
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Though this is still not complete writing,
3,600 as it fails to use marks that relate con-
ventionally to articulate speech, it is never-
theless the successful conveyance of com-
plex ideas through graphic art (illus. 13).
It displays more sophisticated ac.counting

Y I 10 6o 6oo

12 In Sumerian accounting, these standardized marks on soft clay were used to
count humans, livestock, vessels, stone and wooden implements, fish, and dairy

and textile products.
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3. Interaction



Context on-demand for terms, references, cites
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Adenosine triphosphate (ATP) is a nucleic @

acid that provides energy to drive and support
many processes in living cells, such as
muscle contraction, nerve impulse
propagation, condensate dissolution, and
chemical synthesis. Found in all known forms
of life, ATP is often referred to as the

e Mitochondria (song). For

which is used throuahout the cell as a source of

https://fen.wikipedia.org/wiki/Adenosine_triphosphate
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“Mitochondrion.” Wikibedia 2023
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Since we simply changed order of the terms in the vector product,
we could have simply used the result from Equation (4.9), and rule

Equation 4

(u+v)

9:
(2,4)
X(u—v) = (u+v)xu—(u+v)xv
@uxu+vxu—uxv—vxv
S N——
=0 =0
(:)—2u><v.

v/

Strém et al. “lmmersive Linear Algebra.” 2020

unary SCOores frame

embeddings

'

)TUS:()le

bilinear transformation
Oy Mmyr I M I T AT T Y MaOTra 11 a

token
N (

Head et al. “Augmenting Scientific Papers with Just-in-Time, Position-Sensitive Definitions

SYSLICIIL [ £0|. d TCCUIICIIL NICUIrdl NClwOIK (IXININ) Udl]

..........

text tra
Deep Speech: Scaling up end-to-end speech (4)
Let a . 1
(1) recognition 2
{(ZU 5 4 AwniY. Hannun  Carl Case +8 authors A. Ng s L
time-sli( arxiv.org - 17 December 2014 — 07
normali: TLDR ?eep Speech, a state-of—th.e-art speech tem,
recognition system developed using end-to-end deep
bin 1n tl learning, outperforms previously published results on he R
final tra; the widely studied Switchboard Hub5'00, achieving nce
b
16.0% error on the full test set. Expand
chosen 1 P

Lo et al. “The Semantic Reader Project: Augmenting Scholarly

Documents through Al-Powered Interactive Reading Interfaces” 2023

of Terms and Symbols” 2021

N

Study: participants
~25% faster at
answering simple
comprehension
questions



Keeping text and figures in sync

\ Preview
Define a product to sell

Always keep sensitive information about your product inventory, such &) checkout.html @& success.html & cancel.html Download 4,

as price and availability, on your server to prevent customer

require 'stripe'

manipulation from the client. Define product information when you C ,
require sinatra

create the Checkout Session using predefined price IDs or on the fly
with price_data m . # This test secret API key is a placeholder. Don't include personal details in requests with thi

# To see your test secret API key embedded in code samples, sign in to your Stripe account.

# You can also find your test secret API key at https://dashboard.stripe.com/test/apikeys.
Stripe.api_key = 'sk_test_51SxEnrLaiuIBIIhfeCHdoHZFZJq70qsVhSrrmgsdNLW6d71i8Agqgl1V963aBj5DCXrNDojhqgau

[ One-time ] Recurring

:static, true
Name

rport, 4242

YOUR_DOMAIN = 'http://localhost:4242’

Price :
post '/create-checkout-session' do

$ usb ¢ content_type ‘'application/json'’

session = Stripe::Checkout::Session.create({
+ Create test product More options line_items: [{

# Provide the exact Price ID (for example, price_1234) of the product you want to sell
price: '{{PRICE_ID}}',
Server quantity: 1,

Xl
mode: ‘'payment’,
Choose a mode success_url: YOUR_DOMAIN + '/success.html',
})
To handle different transaction types, adjust the mode parameter. For redirect session.url, 303
one-time payments, use payment . To initiate recurring payments with end
subscriptions, switch the mode to subscription . And for setting

up future payments, set the mode to setup.

Server

CQiinnlv crirrace 1IRI

https://docs.stripe.com/checkout/quickstart




“Explorable explanations” leverage interaction
and simulation to explai
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Ten Brighter Ideas

1 Conservation is key and simply achieved. Start by
e turning off lights

e unplugging electrical equipment when not in use

2 |f every U.S. household installed just one compact
fluorescent light bulb, it would displace the electricity

provided by one nuclear reactor. 1=1!

Twenty compact fluorescents in every household would
displace the need for at least 25% of all U.S. reactors.

3 Updating heating, lighting, cooling and other electrical

appliances with energy-efficient models can

e save more energy than all operating U.S. reactors

produce annually

e reduce home electricity use by at least 20%.

4 Energy efficiency is the cheapest and fastest way to

reduce carbon emissions.

It is least seven times more cost-effective at displacing

carbon than nuclear power.

Premise

fluorescent.

Result

This would save 11.6 TWh per year.

Context

= —,

Am This is the output of 1.5 nuclear reactors.

% A This is the output of 9.5 coal plants.

' This is 11% of US residential lighting energy.

/h\ This is 0.91% of US residential electricity consumption.

Nuclear Power

I II |

10
III I m_
34567 8 9101112

o

Cost

$479 million total per year

Waste

https://worrydream.com/TenBrighterldeas/



Interactive articles require significant technical
and pedagogic skill, plus time

A modern medium for
presenting research

The web is a powerful medium to share new ways of

thinking. Over the last few years we’ve seen many

communication not imaginative examples of such work. But traditional

possible in static academic publishing remains focused on the PDF, which
< mediums. H ver . . .

L prevents this sort of communication.

this diagra e ho

a neur al turing mac hine
< shifts its attention over

its old m es

to create new values.

“We don't believe that having a venue is the primary bottleneck to authors
producing more Distill-style articles. Instead, we believe the primary
bottleneck is the amount of effort it takes to produce these articles and
the unusual combination of scientific and design expertise required.”

Distill Editorial Team. “Distill Hiatus” 2021



Quarto

To place figures 1n the margin you can
use the *xxQuartoxx chunk option
"column: margin . For example:

o {r}

#| label: fig—mailn

#| fig-cap: "A figure 1n the mailn

column.™"

ggplot(diamonds, aes(cut, price)) +
geom_boxplot()

In @fig-main, N= {r} nrow(diamonds)

https://quarto.org/

Recent languages try to reduce the authoring work

Living Papers

" js { hide=true }

confidence level = 50:

alpha_level = 1 - confidence_level
/ 100:

Dots 1ndicate sample means, while

error bars are

[ :option—-text: 1{
options=[50,68,80,90,95,99,99.9]
suffix="%" span=5
bind=confidence level

h

confidence i1ntervals ...

https://idl.uw.edu/living-papers-paper/



Are explorables for pedagogy or persuasion?

“the term "explorable explanation” [...| has now been applied so broadly
that it seems to mean "any article with interactive pictures” |...]

However, [most explorables| are pedagogical, and that's not really what
| was going for here. What | meant by "explorable explanation” was
more like, "a written argument whose assertions are backed by
explorable computational models, whose facts, assumptions, and

calculations are all visible and editable".

The author's role here is not just to teach, but to convince. The reader's
role is not to believe, but to critically evaluate, rebut, and come to a
broad understanding. The reader rebuts by modifying the models.”

Bret Victor. “Explorable Explanations” (Postscript). 2024



4. Note-taking



Most note apps offer the same standard features

/ Goodnotes - Highlighting

Eﬂ OneNote » Underlining

* Freehand drawing

@ Notability * Text notes

- Attached to highlight
m Noteful - In a sticky note




LiquidText provides a canvas for infinite margins

+ Extract text onto
canvas

+ Link text to multiple
parts of a document

» Collapse to compare
disparate pages

Y e

Figure L lacommanded flowchart for Stem €27 Cartlages Keyererauce Hhersay

- J

6 Q. Is it indicated to spray excess ICM matrix gel into the joint?

7 A. Yes, according to the procedure instructions from Telenova. Patient ls a candidate, but must be manitored

8 CT: Refers 1o other comments/excerpts

9 Q. Ok, what next?

10 A. After about 10 minutes, we noticed a very small bone spur on Ms.

11 McCaffrey’s femur. Doctor wang used a small rotary tool to shave it

12 off, then Dr. Feld flushed out the debris with saline.

13 Patiant Symptoms after procadurs

14 The surgeon verbally ordered 60 CCs of vitiduride for the patient,

15 just a few seconds after she started to report weakness and her

16 condition declined. Within two hours of r.:v;xn:;_ﬁelx‘r_\n of eingery. ‘par. ent had
significant inflammation In left hip near the site of surgery

17 Patiant complained of mild pain, and visible sweliing

18 Q. How precise was your timing? R I L I - =

19 A. It was very precise. We were waiting with the suction, we started R 1 RN RS S

20 exactly at 15-minutes, and were done within, say, 5 - 8 seconds.

21

22 Q. Go on.

23 A. When we finished that, we used the specialty “thin film syringe”

24 an gpplied the stem cell culture to the articular cartilage of the Confilc: Fiow mary Ces aF vitiduride wer

;2 hip joint. administered: 30, 40, or 607?

27 When we were done, Dr. Wang inspected the resulting stem cell film " Surgeon is inconsistent and disagrees with

28 using a fiber-optic scope. nurse.

=3 CT s ta . urce

32

33 At that point, the patient reported weakness and her condition started

34 to decline, and so then we gave her 38 ( f vitiduride

35

36 Q. would you say the surgery was successful?

37 A. No, all parts of the surgery went smoothly. At all times we

3% ggfcllowsd_tha pnoceduper zod bact nracticac,decceibad bu Teloogua and

i B Gl e e L CR e GRGEESEG s Rt TGEl T e A mR e e

12 advantage to make vitro models to study toxins and pathogenesis.

13

14 And as I explained earlier, after the patient’s condition started to

15 decline, we administered the vitiduride, believe 44 :

16

17  Furthermore, induced pluripotent stem cells provide several

18 therapeutic advantages. Like ESCs, they are pluripotent. They thus

19 have great differentiation potential; theoretically, they could

20 produce any cell within the human body (if reprogramming to

21 pluripotency was "complete").[70] Moreover, unlike ESCs, they

22 potentially could allow doctors to create a pluripotent stem cell line

23

for each individual patient.[76] Frozen blood samples can be used as a

Tashman and Edwards. “LiquidText: a flexible, multitouch environment to support active reading” 2011



Making space for notes on text

TOUCH-BASED

Text annotations can serve a variety of functions for botl

the Margins to the Center: The Future of Annotation," sc

text annotations commonly serve in the modern era, incl
nnotations that support reading for both personal and pi
vhich involves sharing of annotations; (3)"provid[ing] fi
:lude personal, professional, and education-related fee
cholarly annotations, footnotes, and call-outs often func
tasks, Catherine Marshall points out that the ways that re

Readers may annotate to help interpret a text, to call atte

PEN-BASED

Text annotations can serve a variety of functions for bo

the Margins to the Center: The Future of Annotation," s
text annotations commonly serve in the modern era, inc
nnotations that support reading for both personal and |
1 involves sharing of annotations; (3)"provid[ing]
ersonal, professional, and education-related fe
scholarly annotations, footnotes, and call-outs often fun
tasks, Catherine Marshall points out that the ways that 1

Readers may annotate to help interpret a text, to call att

| side of paragraph

[ext annotations can serve a variety of functions for both private and public readir
Center: The Future of Annotation," scholars Joanna Wolfe and Christine Neuwirth

modern era, including: (1)"facilitat[ing] reading and later writing tasks," which ing

M

purposes; (2)"¢; sights of other readers," which involves sh

comn which can include personal, professional, and

impoi. 1 scholarly annotations, footnotes, and call-outs ofte

Text annotations can serve a variety of functions for both private and public reading a:
Center: The Future of Annotation," scholars Joanna Wolfe and Christine Neuwirth ide
modern era, including: (1)"facilitat[ing] reading and later writing tasks," which includ

purposes; (2)"eavesdrop[ping] on the insight a1s,” which involves sharin

communication with collaborators," which can include persor 1al, and edu

important passages," for which scholarly annotations, footnotes, .« often fu

between

lines

Text annotations can serve a variety of functions for both private and public reading a
Center: The Future of Annotation," scholars Joanna Wolfe and Christine Neuwirth ide
modern era, including: (1)"facilitat[ing] reading and later writing tasks," which includ
purposes; (2)"eavesdrop[ping] on the insights ¢
feedback to writers or promote communication
education-related feedback: and (4)"call[ing] at
annotations, footnotes, and call-outs often func

reading tasks, Catherine Marshall points out th:

ling. Readers may annotate to help interpret a text, to c:

men ocus attention on the text as they read, to work out a prob

Text annotations can serve a variety of functions for both private and public reading a

Center: The Future of Annotation," scholars Joanna Wolfe and Christine Neuwirth ide

modern era, including: (1)"facilitat[ing] reading and later writing tasks," which includ

purposes; (2)"eavesdrop[ping] on the insights ¢
feedback to writers or promote communication
education-related feedback; and (4)"call[ing] at
nnotations, footnotes, and call-outs often func
\ng tasks, Catherine Marshall points out th:
motivation, and context of readin

«uers may annotate to help interpret a text, to c:

memory and recall, to help focus attention on the text as they read, to work out a prob

wrapped in paragraph

+ Key ideas: where
annotations are added,
when does the user indicate
which space to use

+ Study: all annotation
locations useful, with
between lines and wrapped
in paragraph most use

» Adopted by Kindle Scribe

Romat et al. “Spacelnk: Making Space for In-Context Annotations” 2019



5. Hardware




E-paper tablets became popular in the last decade

CHAPTER I 1 OF 2

Al Rakuten Kobo, our promise todnake reading ‘tu_ba:@

requires big Ideas and deep thinking. ‘,,

?fa/eé% /gra [ngrormindg It's that kind of thinking that led to muwllh

x ‘) vole-taking »uppﬂlyu' ack in the spring of 2021,

-~ V'L" El‘f"‘h 2€

/thm ONVS'S""T For its updated second edition, we thought some

; moere-—about how to honour our promise in a new bue
LoSle > chle }
dwﬁ asseTs NECessAry way.

We believe decper thinking invites big ideas and inspiration,
and  notetaking  enhances meaning  and  improves
understanding. We also believe we can make an eReader

that's better tmﬁ he E.l;m»'( ) (= A | .?M ‘1’;’ e

Jaicobk Nv@ 2 0 T ———
< uo.dursuip e can
rounds [-3, sEp Y-

- CRatE n wiita (BrPe
on frn- arouad Hima

e /10w 2075

Tawrsded.
Firal dthvew

That's our Inspiration behind Kobo Elipsa 2E, a4 moee

eco~consclous eReader made with recycled and ocean-bound

plastic, and part of our ongoing commitment 1o making better

cReaders in a more sustalnable way.

EXRoRE

~—0
7

Designed to help you capture your thoughes and expand on -

your ideas, it offers an upgraded handwriting experience and
Inchudes the mmnglrxﬂ(ro:h_nrgtah't- Kobo Stylus 2.5

i

EXELUTE e
////—'— ) 'Q;FUV &

>~ [ invorve | &£

ereddive 2200 r\dan Yeom
coneept movertL connevt

2y 7 We hope these big deas Insplre you to realize your own, —
LA or Seadls 7 &— In persor: emole’ ) g ;

THE PROMISE - 1 OF 2

Next steps

reMarkable

Kindle Scribe

Kobo Elipsa

reMarkable Daylight



E-ink provides a low-power display technology

Microencapsulated
electrophoretic
display

, | § o 3 i et j “
FREEscanRIP, CC BY 3.0, via Wikimedia Commons By HorsePunchKid, CC BY-SA 3.0, via Wikimedia Commons



Beyond the screen with: VR? AR? Projectors?

Liu et al. “DocVision: a Seamless, Cross-Device Immersive Active Reading Framework for Digital Academic Literature” 2025



