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To justify or not to justify?
Why bad typography may be harmful for
your readers

Boris Veytsman and Leila Akhmadeeva

1 Introduction

One of the most well-known algorithms in TEX is the
famous hyphenation algorithm, which implements
true justification. Some other computer typesetting
systems do not bother with hyphenation, just in-
creasing spacing between the words until the lines
of text have the same width. While this method is
frowned upon by typesetters, it is a valid question
whether it makes a measurable difference for read-
ers. This question is especially important for readers
with cognitive impairments, for example, post-stroke
patients.

In one of our previous works [1] we studied
the difference in reading speed and comprehension
between justified hyphenated text, and ragged right
non-hyphenated text. It showed that justified texts
were read slightly faster than ragged right, but on
delayed (see below) tests gave slightly worse results.
However, one can argue that in [1] we measured two
different factors: justification and hyphenation, and
their influence was confounding. Fortunately, TEX
allows us to separate them, and study hyphenation
and justification separately.

In this work we compared the speed of read-
ing and comprehension of two sets of unhyphenated
texts: justified (“sloppily justified”, using BTEX ter-
minology), and ragged right. We measured these
factors for post-stroke patients.

2 Experimental methods

The experimental methods were the same as in our
previous papers [1-4]. A group of n = 20 post-stroke
patients (Ufa, Russia) was given two texts, A and B.
Each text was typeset with IXTEX using ParaType
Serif fonts. Half of the participants were given text A
justified and text B ragged right, while the other
half had text B justified and text A ragged right.
The participants were asked to read the text. After
a minute they marked their current reading position.
Immediately after the reading the participants were
given a multiple choice test (10 questions with 4 vari-
ants of answers to choose from). To test long-term
memory, we repeated the test 60 minutes later.

The Babel package and \selectlanguage{nil}
was used to switch off hyphenation. The justified
texts were typeset with the setting \sloppy. The
ragged right texts were typeset with \raggedright.
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Figure 1: Histogram of difference between justified
and ragged right in reading speed results (words per

minute).
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Figure 2: Histogram of difference between justified
and ragged right in immediate comprehension results
(correct answers).

6-

count

|
-2 0

| ‘
0- I I
I’)

3 Results

The results of the experiment are shown in Figures 1,
2 and 3. While there is no noticeable difference
between justified and ragged right texts with re-
spect to reading comprehension (in either immediate
or delayed tests), there is a difference in reading
speed: sloppily justified texts are being read signifi-
cantly slower: p = 0.01. The average difference was
—32.3 words per minute.
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Figure 3: Histogram of difference between justified
and ragged right in delayed comprehension results
(correct answers).

4 Discussion

The results of this study provide an interesting com-
plement to the conclusions of [1], where the difference
in speed of reading between justified and ragged right
texts was quite small — unlike our present results.

It is unknown what causes this difference be-
tween “sloppily” justified and ragged right texts.
One can speculate that uneven spacing between the
words produced by “sloppy” justification disturbs
reading, especially for patients with cognitive chal-
lenges.

Of course our sample was quite small. However,
if the results hold, they might have important prac-
tical implication. Namely, they suggest that it is
better not to justify at all than to justify without
hyphenation. Or, to say it succinctly, \sloppy is not
your friend.

Acknowledgments

We gratefully acknowledge the TUG Bursary grant
which made possible the participation of one of the
authors in the conference. We are grateful to Darya
Popenova, Irina Muhamadieva and Albina Kireeva
for their help with the experiments.

Boris Veytsman and Leila Akhmadeeva

TUGboat, Volume 38 (2017), No. 2

References

[1] Leila Akhmadeeva, Rinat Gizatullin, and Boris
Veytsman. Are justification and hyphenation
good or bad for the reader? First results.
TUGboat, 37(2):148-151, 2016. https://tug.
org/TUGboat/tb37-2/tbl16akhmadeeva.pdf.

[2] Leila Akhmadeeva, Ilnar Tukhvatullin,
and Boris Veytsman. Do serifs help in
comprehension of printed text? An experiment
with Cyrillic readers. Vision Research, 65:21-24,
2012.

Boris Veytsman and Leila Akhmadeeva.
Towards evidence-based typography: First
results. TUGboat, 33(2):156-157, 2012.
https://tug.org/TUGboat/tb33-2/
tbl04veytsman-typo.pdf.

=)

[4] Leila Akhmadeeva and Boris Veytsman.
Typography and readability: An experiment
with post-stroke patients. TUGboat,
35(2):195-197, 2014. https://tug.org/
TUGboat/tb35-2/tbl10akhmadeeva. pdf.

¢ Boris Veytsman

Systems Biology School &
Computational Materials
Science Center, MS 6A2

George Mason University

Fairfax, VA, 22030, USA

borisv (at) 1k (dot) net

http://borisv.lk.net

¢ Leila Akhmadeeva
Bashkir State Medical University
3 Lenina Str.
Ufa, 450000, Russia
la (at) ufaneuro (dot) org
http://www.ufaneuro.org


https://tug.org/TUGboat/tb37-2/tb116akhmadeeva.pdf
https://tug.org/TUGboat/tb37-2/tb116akhmadeeva.pdf
https://tug.org/TUGboat/tb33-2/tb104veytsman-typo.pdf
https://tug.org/TUGboat/tb33-2/tb104veytsman-typo.pdf
https://tug.org/TUGboat/tb35-2/tb110akhmadeeva.pdf
https://tug.org/TUGboat/tb35-2/tb110akhmadeeva.pdf

	Introduction
	Experimental methods
	Results
	Discussion

