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GENERAL

RSVP (Rapid Serial Visual Presentation) is a commonly used method to measure reading speed
which is a reliable assay of legibility and has been used in reading research for decades (Potter,
1984). The open-source, online-testing web app, , developed by Prof. Denis Pelli of
NYU allows RSVP testing of online participants. In consultation with Dr. Nadine Chahine and
Prof. Najib Majaj, Prof. Denis Pelli of New York University used EasyEyes to test 49 observers
recruited online through , with the inclusion criteria of being native and fluent
speakers of English. Of the 49 participants, we have complete data for 43. Observers read
random five-letter words with an x-height of 1.2 or 1.4 mm at a viewing distance of 30 or 60
cm. We expected that 1.4 mm would be more legible than 1.2 mm at both 30 cm and 60 cm
viewing distance.

CONCLUSION

Everyone tested easily read random five-letter words at both 1.2 and 1.4 mm x-height at 30 and
60 cm. Setting text at 1.4mm x-height provided a tiny improvement over 1.2 mm at 60 cm, and
none at 30 cm. Increasing x-height from 1.2 to 1.4 mm provided a more than trivial increase in
speed to only 1 of 49 observers and only at 60 cm distance. These results were contrary to our
expectations and invite further research into the optimal text settings for labels. From these
statistically-significant findings, it suggests that there is little appreciable benefit (with regard to
legibility) to using fonts with an x-height of 1.4 mm instead of 1.2 mm.

RESULTS

Reading speed is high in all four conditions (1.2 mm and 1.4 mm x-height, and 30 and 60 cm
viewing distance) (Table 1). There is a small significant increase in reading speed, from 687
word/min at 1.2 mm to 828 word/min at 1.4 mm at 60 cm (Table 1 and Figure 1). At 30 cm
there is no significant effect (Table 1 and Figure 1). The standard error of measurement is
consistently about 0.04 (Figure 1), across the four conditions. At 60 cm, there is a significant
effect of type size, with the 1.4 mm x-height type being read faster (than 1.2 mm) by a factor of
10710.08=1.2. At 30 cm there is no significant difference in speed between the two sizes. For
each type size there is no significant effect of viewing distance.



Summary statistics across all participants

condition word/min m se across participants sd across participants sd across repetitions N parameter
1 RSVP Calibri 1.2 mm @ 60 cm 687 -1.059 0.043 0.301 0.155 49 threshold
2 RSVP Calibri 1.2 mm @ 30 cm 731 -1.086 0.041 0.273 0.078 45 threshold
3 RSVP Calibri 1.4 mm @ 60 cm 828 -1.14 0.034 0.241 0.099 49 threshold
4 RSVP Calibri 1.4 mm @ 30 cm 784 -1.116 0.041 0.278 0.185 45 threshold

Table 1. Summary statistics across all participants.
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Figure 1. Average reading rate across all observers versus font x-height (mm). There is no effect of size at 30 cm
distance (red). There is a significant but negligible result at 60 cm.



It is possible, of course, that a size change that hardly affect most people might still provide an
important benefit to a sub population. To examine that we did a scatter diagram, one point per
participant, of reading speed at 1.4 mm vs. reading speed at 1.2 mm. At 30 cm, all participants
had indistinguishable reading speeds at 1.4 mm vs 1.2 mm (Figure 2). At 60 cm, one person
doubled reading speed from roughly 150 to roughly 300 word/min (Figure 3). However, bear in
mind that 150 word/min, while slow, would still be plenty to read a paint label in a reasonable

amount of time.
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Figure 2. This is a scatter plot, one point per participant, for 30 cm viewing distance, of reading speed with 1.4 vs
1.2 mm. All observers are close to the unity diagonal line, showing that there is no improvement when size

changes from 1.2 mm to 1.4 mm
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Figure 3. This is a scatter plot, one point per participant, for 60 cm viewing distance, of reading speed with 1.4 vs
1.2 mm. Only one participant showed a large improvement with size (see point in lower left corner). This graph
suggests that raising the minimum text size will benefit only 1/50 consumers at 60 cm.

We also tested whether the reading speed difference (between 1.4 and 1.2 mm x-height) was
dependent on age and saw no such effect (Figure 4).
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Figure 4. No obvious age-dependence of the reading speed benefit with size (1.4 vs 1.2 mm x-height).

METHODS

All testing was done on the public-domain web app EasyEyes.app created by Prof. Pelli for
online vision testing.

Participants. 49 observers were recruited online through , with the inclusion criteria
of being native and fluent speakers of English. Prolific requires that participants be at least 18
years old, and their participants are mostly in UK, USA, and Western Europe. Demographic
guestions asked age (range 20 to 69 years, one person did not state their age) and whether the
participant needed glasses/contacts and was using them during testing. Each participant gave
informed consent by clicking Yes in response to the project’s consent form, which was
approved by the New York University Institutional Review Board. Of the 49 participants, we
have complete data for 43. Six encountered a fatal error in the software and thus produced
incomplete data sets. That is why the value of N reported on the graphs varies a bit.

Equipment. As part of the initial compatibility check, EasyEyes required a desktop computer
(not tablet or mobile) with at least 6 CPU cores running either the Chrome or Edge browser.

Size and distance. The EasyEyes platform, with help from the participant, measures screen size
and viewing distance using the “virtual chinrest” methods of Li et al. (2020). Viewing distance is
subsequently monitored continuously using Google FaceMesh processing of the webcam. Each
condition had a specified viewing distance of 30 or 60 cm and this was enforced by “nudging”. If
the observer was more than 20% short or long of the specified distance then the whole screen
was occluded by an instruction to move closer or farther as needed.

Lines and words. All text and lines were black on a white background. All test words were
displayed in the regular style of the Microsoft Calibri font. The x-height was measured in the
participant’s browser.



Conditions. Each participant was tested in four conditions, twice. Repeat testing allowed us to
assess each participant’s SD of test-retest. The four conditions were the combinations of x-
height 1.2 or 1.4 mm and viewing distance 30 or 60 cm. Each block tested two conditions
randomly interleaved. The 30 cm block interleaved 1.2 and 1.4 mm conditions. Same for the 60
cm block. There were four blocks: 30, 60, 30, 60 cm, with two conditions per block for a total of
8 conditions. The observer did 35 trials in each condition.

Before each trial the observer was asked to fixate the center of a “cross” consisting of a long
vertical line and a long horizontal line that would intersect in the middle of the screen except
that the lines are suppressed within 1.5 cm of the screen center. Suppressing the fixation lines
at screen center prevented any forward masking of the subsequent words. The observer began
each trial by pressing the space bar, which immediately provoked the display of three words,
one after another, each centered on the screen center.

One trial. Each trial consisted of three random 5-letter words, each flashed for a duration t, one
after the other, all centered on the screen center. The three words were randomly selected,
without replacement from a 380-word corpus consisting of all five-letter words in the Kucera
and Francis (1979) corpus with word frequency in the range 50 to 391, so as to exclude very
common and rare words. The duration t varies from trial to trial, guided by Quest. After the
three words were shown, the observer saw three columns of words, and was asked to click on
one word per column, indicating what words had been presented: the first column for the first
word and so on. Each column included the word shown and 6 foils selected, without
replacement, from the same five-letter word corpus.

Quest. Each word choice was scored right or wrong. Each response was given to Quest along
with the duration of the word presentation. Quest implemented a Bayesian procedure to
efficiently estimate the duration that would yield 70% correct. For each condition it
accumulated the right/wrong responses at each duration. Assuming a Weibull psychometric
function and a Gaussian prior probability on log duration it computed the probability density
function of the threshold duration at which proportion correct is 70%. Each trial used a duration
for each word recommended by Quest, which provided the optimal quantile of the posterior
probability density. This optimum maximizes expected information gain of each trial in reducing
the entropy of the posterior probability density function. The 35 trials each had three words so
each final threshold estimate is based on 105 right/wrong word identifications. The final
threshold estimate is the mean of the posterior probability density function. The final threshold
estimate is recorded as a log duration. Our plots convert the word duration to words per
minute.
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