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“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 proof.”

— Joshua Snell, “No, Bionic 
Reading does not work” (2024)



“The paperless office”

https://youtu.be/pJoH6XuUsoY 

https://youtu.be/M0zgj2p7Ww4

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


Researchers embedded at the IMF in 1995

By ajay_suresh, CC BY 2.0, via Wikimedia Commons

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



Workers used documents on paper and screens

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



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

- Identification: what type of document is this? 
- Reminding: what am I 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 I deeply understand this information? 
- Listening: how does this information relate to what’s being said? 

• Analysis: is this information valid?

Taxonomy of work-related reading tasks

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



• 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

Observations on the affordances of paper

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



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



Paper production for writing/printing has peaked



The standard 
for document 
reading in 2026
PDF file format for 
paged, fixed-width 
display

Reading system 
supports highlighting, 
comments, table of 
contents



1. Typography



Notable per-person 
variation in reading 
speed based on font

Wallace et al. “Towards Individuated Reading Experiences: Different 
Fonts Increase Reading Speed for Different Individuals” 2022

Materials: 300-500 word 
paragraphs of light reading

Procedure: read + 
comprehension questions, 
measure WPM

Times Noto Sans



“Bionic reading” doesn’t seem to make a difference

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

Daniel Doyon. “Does Bionic Reading actually work? We timed over 2,000 readers and the results might 
surprise you” 2022



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

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

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



Dyslexia fonts do not seem to make a difference

The quick red fox jumped 
over the lazy brown dog.
The quick red fox jumped 
over the lazy brown dog.

OpenDyslexic

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

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

Dyslexia: learning disability that affects reading or writing



2. Layout



E-books provide structural formats for documents

PDF - PostScript
<section> 
	 <h2>On the Limits of Social- 
    Democratic Societies</h2> 
	 <p>At this stage, note simply  
    that in most parts of the  
    world, whether it be social- 
    democratic Europe, ...</p> 
	 ... 
</section>

/Times-Italic findfont 24 scalefont setfont 
306 680 moveto 
(On the Limits of Social-Democratic  
  Societies) show 
/Times-Roman findfont 18 scalefont setfont 
72 620 moveto 
(At this stage, note simply that in most  
  parts of the world, whether it be  
  social-) show

EPUB - XHTML



E-books enable dynamic layout
Fixed layout PDF Fluid layout EPUB, via Apple Books



Layout quality depends on the reading system
Fixed layout on laptop Fluid layout on Kindle



3. Interaction



Context on-demand for terms, references, cites

“Mitochondrion.” Wikipedia 2023 Head et al. “Augmenting Scientific Papers with Just-in-Time, Position-Sensitive Definitions 
of Terms and Symbols” 2021

Lo et al. “The Semantic Reader Project: Augmenting Scholarly 
Documents through AI-Powered Interactive Reading Interfaces” 2023

Ström et al. “Immersive Linear Algebra.” 2020

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



Keeping text and figures in sync

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



“Explorable explanations” leverage interaction 
and simulation to explain concepts via https://explorabl.es



https://ciechanow.ski/mechanical-watch/



https://worrydream.com/TenBrighterIdeas/



Interactive articles require significant technical 
and pedagogic skill, plus time

“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



Recent languages try to reduce the authoring work

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

``` js { hide=true } 
confidence_level = 50; 
--- 
alpha_level = 1 - confidence_level  
  / 100; 
``` 

Dots indicate sample means, while 
error bars are 
[:option-text:]{ 
  options=[50,68,80,90,95,99,99.9] 
  suffix="%" span=5 
  bind=confidence_level 
} 
confidence intervals ...

Living Papers
To place figures in the margin you can 
use the **Quarto** chunk option 
`column: margin`. For example: 

```{r} 
#| label: fig-main 
#| fig-cap: "A figure in the main 
column." 
ggplot(diamonds, aes(cut, price)) +  
  geom_boxplot() 
``` 

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

Quarto

https://quarto.org/



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 
I was going for here. What I 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

Notability

Noteful

• Highlighting 

• Underlining 

• Freehand drawing 

• Text notes 
- Attached to highlight 
- In a sticky note



• Extract text onto 
canvas 

• Link text to multiple 
parts of a document 

• Collapse to compare 
disparate pages

LiquidText provides a canvas for infinite margins

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



Making space for notes on text

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

• 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 used 

• Adopted by Kindle Scribe



5. Hardware



E-paper tablets became popular in the last decade

Kindle Scribe

reMarkable

Kobo Elipsa

Daylight



E-ink provides a low-power display technology

By HorsePunchKid, CC BY-SA 3.0, via Wikimedia Commons

Microencapsulated 
electrophoretic 
display

FREEscanRIP, CC BY 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


