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gist of the 
talk

• finger-pointing reading requires the fine 
coordination of three motor systems with 
different intrinsic dynamics
• voice articulation

• eye movements 

• finger movements

• multimodal tracking evidence of their 
relative pace is a reliable indicator of a 
reader's decoding efficiency and language 
skills
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what is it?

finger-pointing reading
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• finger-pointing reading is based on the learners’ 
ability to accurately pronounce a printed word in 
a text line while the index finger is pointing to it 

• it is known to support the development of word 
reading in context in young readers, through 
integration of the auditory perception of 
syllables and the visuo-spatial orientation of 
printed words built upon the visual and tactile 
exploration of their spatial dimension (Mesmer 
and Lake, 2010; Mesmer and Williams, 2015)
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the eye-finger 
connection (Lio et al. 2019)

• deblurring
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the eye-finger 
connection (II)

• evidence for a strong correlation between 
finger & eye movements in visual image 
exploration
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the eye-finger 
connection (III)

• Autism Spectrum Disorder subjects vs 
controls
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a text page as a 
visual space
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ReadLet
finger-tracking everywhere

• a reader can use a tablet as a reading book
• while reading (sliently or aloud), the reader is asked 

to underline the words she’s reading with the finger of 
her dominant hand

• finger movements and voice are captured by the tablet, 
encrypted and sent to a central server through an Internet 
connection

• data are post-processed, time-aligned with the text and 
the reader’s voice and analyzed in terms of direction, 
path, speed



finger 
reading
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the finger as a 
proxy of the eye?

finger-pointing reading
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eye tracking 
technology

• eye position

• eye movement

• millisecond precision
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eye reading
• discrete signal (saccade & 

fixations) 

• fixation duration

• scanning path

• fixation rate

• skipping rate
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finger reading

• continuous signal (sliding movement) 

• tracking time

• tracking path & direction

• speed variation

• (little skipping)

… Ziggy is an alien from a distant planet
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finger movements in Braille reading

• continual alternating phases of finger 
positive/negative acceleration punctuated 
by reversals of direction

• mean velocities and degree of 
intermittency are similar across forward 
and backward scanning movements

• rate of alternating (positive/negative) 
phases increases as the finger slows down

(Nonaka, Ito & Stoffregen, 2021)

December 6 2023, Bulgarian Academy of Sciences,  Sofia



finger 
reading
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skipping
to newline
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eye fixation > 
finger tracking
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discrete vs. continuous

eye tracking finger tracking

The first objection that gets to me …
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the finger as a proxy 
of the voice ...

finger-pointing reading
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correlation 
with voice 
rate
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… and the eye

finger-pointing reading

December 6 2023, Bulgarian Academy of Sciences,  Sofia



eye-finger correlation

aloud

r = 0.670

silent

r = 0.571

words sentences
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eye-voice span 
finger-voice span

finger-pointing reading
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eye-voice span
(EVS)
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finger-voice span
(FVS)
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density distribution for EVS and FVSDecember 6 2023, Bulgarian Academy of Sciences,  Sofia



voice, finger and eye movements
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the voice span affects tracking duration
December 6 2023, Bulgarian Academy of Sciences,  Sofia



fixation and tracking times as a function of articulation rate

eye finger
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what modulates 
the voice span?

finger-pointing reading
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buffer capacity

offset span ∼
(length + frequency + punctType) ∗ trackMode + (1| token) + (1| subject)
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automaticity

December 6 2023, Bulgarian Academy of Sciences,  Sofia



implicit prosody
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what about 
multi-word chunks?

finger-pointing reading
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chunking: a
non-recursive 
level of phrasal 
constituency

the black cat of my eldest daughter
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offset span at token position within chunk
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finger

eye



offset span for chunks of different length
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finger eye



prosodic effects
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finger eye



across boundary effects
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… and 
children?
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concluding remarks
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voice spans & 
reading proficiency

• the voice span varies across subjects 
depending on their articulation rate 
and memory buffer

• it also varies within the same reader, as it 
tends to get larger when the text contains 
larger intonational and structural units

• it is modulated differently depending on 
tracking mode: the eye is sensitive to
larger text units, the finger to smaller ones



voice spans & 
reading proficiency

• proficient readers appear to adopt 
an optimally adapative reading strategy, 
whereby they can adjust their reading 

rate and memory buffer to the complexity 
of a text



ReadLet: simple, ecological & 
powerful!

• simple, noiseless and cheap, finger tracking 
offers ways of monitoring reading at 
scale, using a simple tablet for ecological 
reading tasks

• its fine-grained, time-bound information can 
profile reading skills at both the population 
and individual level, shedding light on both 
on-line and off-line processing issues

• it can offer unprecedented 
opportunities for reliable, efficient and 
noninvasive screening of reading skills in 
developing readers



thanks!
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