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Research Questions

• Can we detect reading and comprehension problems in real-time 

by measuring eye position for all children in a class…?

• …so that 

• a summary of the progress of the class can be displayed to the 

teacher

• automatic help can be provided as problems arise

• a record of an individual child's reading progress over a number 

of lessons can be logged and stored



Low-cost gaze aware reading aid

eye tracker detects which 
words are being read



Approach to testing during reading classes

• 6 children at a time used the system for one lesson 

• testing carried out over 4 consecutive lessons in each class

• the teacher identified the text that the class would read during 

each lesson, which was pre-loaded into the database

• during the lesson, the children with the gaze enabled system read 

the same text as those reading from books



Estimating reading difficulty from gaze data

• There are several metrics that correlate to the difficulty of reading 

a word

• The most commonly used is cumulative fixation duration, i.e. 

the sum of the durations of all fixations on a word, including 

regressions (or revisits) to a word



Calibrating the eye trackers in class

• Clearly the teacher doesn't have time to supervise and check the 

calibration of the eye tracker used by each child

• A game has been developed that encourages the child to calibrate 

the device quickly and carefully themselves.
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Supporting assumed reading difficulties

• Each child was asked to read two lines of instructions before the 

class reading began

• The speed of reading these was used to modify the time used to 

decide when automatic assistance was shown

• Assistance could take several forms. We have used syllabification

läntisessä         is changed to        län-ti-ses-sä



Visualisation of reading for teachers

• a number of ways of visualising how different children read were 

used

• gaze plot

• reading durations

• gaze replay

• word replay

• student reading time summary



Example of a fairly fast reader (2nd grade)





Example of a slower reader (2nd grade)





Word replay tool

• the teacher can select any 

group of children and watch 

the replay of the way in which 

each read the text

• here 6 children have been 

selected, shown in columns



Verifying effectiveness of assistance

• after each session, the children who took part were asked to look 

through the text they had just read (on paper) and underline the 

words they thought were difficult to read

• they were asked if they noticed the syllabification and whether or 

not it was helpful (as well as other questions)



Summary of collected data
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Number
students

Mean
Fixation 
duration 

Mean
Number
syllabifications

Was intervention
TIMELY?

Was intervention
HELPFUL?

2nd Graders 18 723 (ms) 10.9 (13 students)

0       ( 5 students)

6 - yes

6 - no

1  - yes
8  - somewhat
3 - no

3rd Graders 22 580 (ms) 5.1 (20 students)

0       (2 students)

11 - yes
2 -sometimes
6 - no

8 - yes
4 - somewhat
5 - no
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