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Item (1): Nakagawa et al's 2011 intelligibility vs.  

SRI's 1995 "Goodness of Pronunciation" assessments:


82% agreement with the accuracy of crowdworkers' 
transcriptions, up from 75% reported by the inventor 

 — arxiv.org/abs/1709.01713


State of the art:  

Educational Testing Service's SpeechRater 5.0  
“System-Human agreement” is 58.4% (Chen et al., 2018.) 

http://arxiv.org/abs/1709.01713
https://www.researchgate.net/profile/Lei_Chen32/publication/324489546_Automated_Scoring_of_Nonnative_Speech_Using_the_SpeechRaterSM_v_50_Engine/links/5ad8a0ef0f7e9b28593b581d/Automated-Scoring-of-Nonnative-Speech-Using-the-SpeechRaterSM-v-50-Engine.pdf


Terms
Speech recognition 

Pronunciation assessment 

Fluency assessment 
(Usually requires accent and dialect adaptation) 

Intelligibility prediction (Nakagawa et al., 2011) 

Remediation 

Feedback -- natural speech or visual? 

Interactions -- web app or download delay? 

Sequencing -- good learner analytics?



Motivation 
Intelligibility assessment



Why accent adaptation?
14 accent loci in UK and Ireland, 

3-4 in the USA and Canada, 

Australia, South Africa, New Zealand, and 

English as a Foreign Language everywhere 

At least 150 feasibly discernible accents.



Market size and opportunity

• Online language learning was a $6 billion market in 2011. The global 
market for digital English language learning products reached $1.8 
billion in 2013, and exceeded $3 billion in 2018.



Market 
English language instruction



Market size and opportunity

• The year-over-year growth rate was 20% in 2018. WiseGuyReports 
projects the global digital English language learning market will 
surpass $18 billion by 2022.



Goal
The goal is to ask people to try to 
pronounce words, and some day 

phrases, in a way that speech 
recognition features predict will be 
correctly transcribed by those who 

hear the audio utterance. This 
technique can correctly adapt to 
spoken accents like vowel shifts, 

but not dialect. 

Learners provide needed transcriptions 
of student (peer) speech.



Intelligibility remediation 
Data flow diagram

SVM  
classifier 
training

SVM classifier prediction



Intelligibility remediation 
Scoring: 4 features/phoneme



Intelligibility remediation  
Scoring: 10 features/phoneme

Phoneme 
(CMUBET)

IPA 
(International 

Phonetic 
Alphabet)

Place: 
1.0-5.0

Closedne
ss: 

1.0-7.0

Roundedness
: no=-1.0, 
yes=1.0

Voiced: unvoiced 
consonant=-1.0, voiced 

consonant=+0.5, vowel=+1.0

PNLL (Proportion 
Neighbors Less 

Likely)

AA ɑ 5 1 -1 1

AE æ 1 2 0 1

AH ʌ 5 3 -1 1 These

AO ɔ 5 3 1 1 values

AW ɑʊ 4.5 3.5 -0.5 1 are

AY ɑɪ 3.5 3.5 -1 1 calculated

B b 1 1 -1 0.5 from

CH ʧ 3.5 4.0 -0.5 -1 the

D d 3 4.0 -0.5 0.5 recognition

DH ð 2.5 4.0 0 0.5 results.

EH ɛ 1 3 -1 1

ER ɜɹ 3 3 -1 1



Solution
•Natural spoken 
remediation 
feedback 
produces 
authentic skill 
improvements 
without the 
distraction of 
visual feedback. Demo on YouTube

https://www.youtube.com/watch?v=Bof5sJWZ100&t=100


(2) Diphone with most room for 
improvement: "worst" phoneme(s)

The additional four vocal tract articulation features are all set to zero,  
and the ninth, proportion of neighbors less likely, is set to 1.0 for this step.



Intelligibility remediation 
Manifest and plans

Speech collection 
Transcript collection 
Transcript integration 
Balancing 
Sufficiency 
Scoring 

Feature extraction 
SVM classifier 
Phoneme with-most-room-for-improvement isolation 

ID (email) -- adaptivity and payment processing integration: TBD 
Exemplary flag for data collection: DONE 
 -- collecting transcripts from learners: IN PROGRESS 
Multiple choice support tool done but not used yet



Web server API

JSON

<form>

enctype= 
multipart/form-data



Web pages 
API utilization in Javascript



(3) ~650 non-diphthong diphones for 
speech skill learner analytics, instead of 

phonemes or words



Adaptivity



(4) JavaScript PocketSphinx.js 
recognition on the client web browser



(5) Data collection: 
Words, speech and transcripts

700 words (for comparison the Cambridge/EC 
English Profile has 6,500 words in levels A1-C2) 

and phrases; 

30-60 recordings per word; 

4-12 transcripts per recording; and 

4 numeric features per phoneme, upgraded to 10.



Data collection 
Balancing
Current Goal Balancing

Prompts 
(word or phrase) 700 7000 Vocabulary grade 

level (eg. A1, A2, B...)

Recordings 30 per prompt 60 per prompt
Requires both good, 
completely wrong, 

and marginal

Transcripts 4 per recording 8 per recording
Beware of corruption 
from lazy and other 

defectors

Exemplary 
recordings

15 per prompt 
(40 words)

s*4 per prompt?

(2 gender x 2 age)

s needs to be large 
enough for balancing 

recordings



Schema: 

Users, 
Authenticators, 

Words, 
Utterances, 

Prompts, 
Topics, 

Choices, 
Lessons, 
Schools.



(6) Proposal TBD, e.g. third party 
restricted market sale free from ongoing 

cost center resource drains.



Questions? Email: 
jim@talknicer.com


