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The Challenge for DLLs

« To achieve the English language proficiency needed for academic
success, social and emotional competencies, dual language learners
(DLL) whose first language (L1) is not English need many
opportunities to speak and read English (L2).

« They often remain silent in class while they develop the language
skills.

* This so-called "silent period" may last several months or more than
a year, and is often a time of great discomfort for the student as
well as the teacher.



Current Solutions
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What is MISSING

What is missing is a learning tool that offers DLLs the opportunities to practice

accurate reading and speaking even when a native speaker is not available to
assist.




The ILEAP Solution

« Human-Al Teaming based solution

« Addressing the availability of expert by using Al

« Automatically intelligibility assessment and immediate feedback at
various levels: phoneme, word, phrase and sentences

» Interactive and personalized learning on improving pronunciation.

« Addressing the engagement issue by interactive visual based coaching
» Age-friendly user interaction and experience

« Addressing the cost and distribution issue by using mobile app based solution
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ILEAP In Action

AN BAO®m*+ @ < AV 10:36 0Om*@ <
iLEAP iLEAP ILEAP
‘ slurped slurped o l)
left left B
o homes of their own. He He

chicka_chicka_boom '/
bock2 _boom @
SPEAK LEAVE
BACK BACK
m m < O a

Recommendation Practicing & Coaching Correction &
Assessment Retention



Intelligibility Analysis — Levenshtein’s Algorithm
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Levenshtein’s Algorithm is applied at both Word and Phoneme levels.



Correcting Identified Pronunciation Errors

CMU pronunciation library
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Once upon a time, there
lived three little pigs. One
day the pigs left home. It
was time for them to build
homes of their own




Frequency

ILEAP — Analytics and Recommendation

Y S

Mispronounced words

3 [ e

difficult  peach bite surf

—a— Mispronounced words

NAME:alan LEVEL:1 NAME:alan WORD:left LEVEL:1
12 A 6
11 A
10 . 51 .
o Mispronounced words Retention
8 1 a4
6 531
5 £
4 27
3
2 A H
1
0
0 T T T T T T T

R bRt duggikyketot weekl  geek2  yeek3  yeekd ek yeek®
N A\ 2 (Sessions)



Conclusion

ILEAP proves that Al, AR and Mobile computing can be

leveraged to build an adaptable and cost — effective tool for DLLs

Can provide independent and personalized tutoring with focus on
pronunciation

Tracking learner’s experience which helps in improved retention



Future Work

« Improved individual learning pattern profiling for accurate
reading material recommendations

« User experience and user interaction adaptable to different age
groups.



References

Krasnova E., Bulgakova E. (2014) The Use of Speech Technology in Computer Assisted Language Learning
Systems. In: Ronzhin A., Potapova R., Delic V. (eds) Speech and Computer. SPECOM 2014. Lecture Notes in
Computer Science, vol 8773. Springer, Cham, Switzerland.

Neri, A., Cucchiarini, C. and Strik, H. (2003) Automatic speech recognition for second language learning: How
and why it actually works. Speech Communication.

Heil, C. R., Wu, J. S., Lee, J. J., & Schmidt, T. (2016). A Review of Mobile Language Learning Applications:
Trends, Challenges, and Opportunities. The EuroCALL Review, 24(2), 32-50.

CMU-Sphinx project: http://www.speech.cs.cmu.edu/, https://cmusphinx.github.io/wiki/tutorial
Google Cloud Speech. Available at: https://cloud.google.com/speech/.

Liu, W. M., Jellyman, K. A., Mason, J. S. D., & Evans, N. W. D. (2006). Assessment of Objective Quality
Measures for Speech Intelligibility Estimation. In 2006 IEEE ICASSP.
https://doi.org/10.1109/ICASSP.2006.1660248

W. Cohen, W, Ravikumar, P. and E. Fienberg, S. (2003). A Comparison of String Metrics for Matching Names
and Records. Proc of the KDD Workshop on Data Cleaning and Object Consolidation.



Thank you!



