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US Global Presence Requires Language Expertise

• Countries 
– US Military and Civilian DOD 

Personnel in 175 countries² 
– Official US Military bases in 42 

countries³ 
• Languages 

– 7000 languages in the world 
– 3000 languages in INDOPACOM 
– DOD maintains approximately 40 

languages in Strategic Language List

1. Military and Civilian Personnel by Service/Agency by State/Country (Updated as of December 2022) https://dwp.dmdc.osd.mil/
dwp/app/dod-data-reports/workforce-reports 

2. FY 2022 Base Structure Report https://www.acq.osd.mil/eie/Downloads/BSI/Base%20Structure%20Report%20FY22.xlsx 8:51

Americas 
17,300 Africa 

6,300

Europe 
100,000 Middle East 

42,000

Indo-Pacific 
107,000

Estimated number of deployed US military personnel per region

USINDOPACOM

https://dwp.dmdc.osd.mil/dwp/app/dod-data-reports/workforce-reports
https://dwp.dmdc.osd.mil/dwp/app/dod-data-reports/workforce-reports
https://www.acq.osd.mil/eie/Downloads/BSI/Base%20Structure%20Report%20FY22.xlsx
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Need for Foreign Language Learning

“A critical component [is] the ability to speak 
languages and really engage at the right level of 
cultural awareness, with not only the adversaries, 
but also third parties.”

– Christopher Maier 
Assistant Secretary of Defense for Special 
Operations and Low-Intensity Conflict¹

Sample Specializations

Cryptologic  
Linguists

Humanitarian

Counter-terrorism

Civil Affairs

Foreign Area  
Officers

Diplomats

National Problem

¹ 	Senate Armed Services Committee hearing on United States Special Operations Command and United 
States Cyber Command, March 25, 2021 8:52
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Classroom 

Students Instructors

Operations 

Each Human-Machine Team provides an opportunity to optimize overall process via machine network

Standards 

Graduate ProfessionalCertification

Specialists OperatorsResearchers

Student

SOP

Generalized Training Architecture

Specialization
Training

Deployment

8:55

Recertification

= Human Machine Team
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Defense Language Institute (DLI)

• Largest foreign language training 
center in the world 
– Administered by U.S. Army TRADOC 
– Over 3,000 military students per year 

trained in Monterey, CA 
– Over 45,000 “distance learners” 

• Tests proficiency in 70+ languages 
• Currently 14 languages taught on post

Global mission set creates demand pressure to increase national language capabilities

8:56
ℹ️
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Defense Language Transformation Roadmap 
2005 Increased Proficiency Target

Interagency Language Roundtable 
skill descriptions 1985

Defense Language 
Institute established 1963

Historical Highlights

Language &  
speaker recognition

Speech vocoders

Automated Workflow 
for Language Test 

Development

2020s1970s 1980s 1990s 2000s 2010s

Language Learning 
using Speech 
Recognition

Machine Translation 
Evaluation using 

Foreign Language 
Comprehension Tests

Foreign Language Learning

Human Language Technology

1960s

8:58

First Defense Language Institute Program 
with Lincoln Laboratory 2003

All New Defense Language Proficiency 
Tests built using Lincoln’s Domino System
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Automatic Pronunciation Feedback

• Use statistical models to provide phoneme and word-level pronunciation scores 
• Enables focused learning of phonemes based on individual pronunciation 
• Web application available to students at DLI

9:01

• Vocabulary item with 
reference pronunciations

• Learner pronunciation with 
feedback for word and for 
phonemes

 https://www.ll.mit.edu/r-d/projects/automatic-pronunciation-feedback
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Impact – Automatic Pronunciation Feedback

• Available at DLI in 15 languages for 
students and instructors 
ꟷ Initial Prototypes in 2010  
ꟷ Fully Transitioned to DLI in 2019 
ꟷ Approximately 250,000 Netprof recordings 

per year 
ꟷ Automatic, individualized feedback available 

24/7 over network 
• Accepted and adopted for new Arabic 

curriculum, more anticipated

9:03Tamas.Marius@DLIFLC.edu
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National Need for Foreign Language Proficiency Testing

Test development challenged by volume and variety of languages

Defense Language Proficiency Test¹ (DLPT) Oral Proficiency Interview (OPI)

9:04¹ Sample Passage from DLPT-4 Familiarization Guide 
  https://www.dliflc.edu/wp-content/uploads/2014/04/DLPT-IV_Fam-guide-for-Web-based-test.pdf

DLPT = Defense Language Proficiency Test



Language Learning Technology -  
DAJ  03/17/23

Automated Test Development Workflow Architecture

Domino system automates workflow handoffs

Contracted Item Acceptance Test Item Development Psychometric Analysis and Delivery

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨ ⑩ ⑪ ⑫ ⑬ ⑭ ⑮ ⑯

Domino Framework
Generic Document  

Structure

DEV

DEV

OPS

OPS
Information HidingMulti-lingual support🁵

9:06
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Domino Architecture for AI Component Collaboration

⚙  Conversation 
Analysis

⚙  OPI 
Transcription

⚙  Machine 
Translation

⚙  Auto Speech 
Recognition

⚙  Audio 
Enhancement

⚙  Audio 
Analysis

⚙  Similarity 
Analysis

Advanced AI Components

⚙  Text Difficulty 
Rater

Esther Wolf 
Group 24

Paul Gatewood 
Group 24

John Steinberg 
Group 52

HLT  COE 
Johns Hopkins  

University

Gordon Vidaver 
Group 52

Jonas Bergström 
Group 52

Ray Budd 
Steelcut  
Software

Doug Jones 
Group 24

9:07

Step ② used to require two human reviewers for difficulty level, but now only requires one, 
 using our automatic leveler for one of the review steps. 

Contracted Item Acceptance Test Item Development Psychometric Analysis and Delivery

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨ ⑩ ⑪ ⑫ ⑬ ⑭ ⑮ ⑯

Susan.Hagan1@DLIFLC.edu
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Military Foreign Language Skill Proficiency Levels

facts

announcements, 
notices, ads

news from the 
media

technical reports, 
editorial pieces, 

opinions on 
highly abstract 
concepts

words context culturenothing

Near-native  
ability

Unable to 
function 0	 	 1	 	 2	 	 3	 	 4	 0+	 	 1+	 	 2+	 	 3+

Interagency Language Roundtable (ILR) Proficiency Scale

9:09

DLI Graduation  
Goal

Reasons why texts must be labeled by difficulty: 
• Instructors need to select docs for their students at appropriate levels 
• Self-learners need to find appropriate docs quickly 
• Test developers need to screen reading passages

Current process is manual and requires expensive, highly skilled professionals
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Automatic Text Difficulty Rating

• Build a model for text levels over features extracted 
from documents in mission-relevant topics 
(Science and Technology, Geopolitical, etc.) 

• Focus on language-independent features to 
maximize adaption to new languages

- 
- 
- 
- 
-

Estimated  
Difficulty Rating 

{ 1 … 4 }

Regression ModelFeature VectorDocument Proficiency Level

Sample Features

Average word length

Average sentence length

Relative entropy

Word vectors

K-Means Cluster ID

9:11

Automated process is fast and sufficiently accurate for operational use
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AI Text Difficulty Rater -- Performance

Mean Squared Error

0.00

0.06

0.13

0.19

0.25

MSA Levantine Yemeni Hebrew Persian Iranian Urdu Portuguese Tagalog Indonesian Thai Vietnamese Polish

Lo
w

er
 E

rr
or

 is
 B

es
t

New Languages Added in 2022 for Test Development

Gupta, E., Budd R., Gatewood P., Hagan, S., Durham, V. Jones, D. (2023 in progress) Analyzing the Trade Space in Multi-
lingual Automatic Text Difficulty Estimation.

98% of languages have ratings correct within a half-level (64% exact matches)

9:12

Languages added 2015 -- 2021

Operational Threshold 0.25
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Outline

• National Need for Foreign Language Training 

• Foreign Language Learning & Testing 

ꟷ Automatic Pronunciation Feedback 

ꟷ Automated Test Workflow Architecture 

ꟷ Personalizing Language Proficiency Roadmaps 

• Summary and Future Work

8:59
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Personalized Roadmaps for Foreign Language Proficiency
Standard  
Curriculum

Learner Model 
Framework

Core idea is to provide learner 
alternative pathways through 
the vocabulary and features 
to cover “the same” learning 
objectives
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Toward Personalized Language Roadmaps

Goals 
• Increase speed and efficiency by 

reducing unnecessary 
redundancy 

• Reduce attrition by engaging 
students with materials of interest 

• Increase proficiency outcomes by 
increasing efficiency 

Standard  
Curriculum

9:16

Sound & 
Script

Semester 
1

Semester 
2

Semester 
3

Student

Course 
Materials

Knowledge 
Objectives {1..N}

Learner Model Framework

Student

Select Mission-Centric  
Language Materials

Learning 
Feedback 

Loop

Augment 
Learner 
Model

Evaluate 
Knowledge 
Objectives

N Known

1 Yes

2 No

… …

N No
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Traditional “Gloss” Concept

上 周 该 部队 发现 路边 炸弹
shàn

g
zhōu gāi bùduì fāxiàn lù 

biān
zhàdàn

last week the army foun
d

road 
side

bombs

A gloss indicates the meaning and pronunciation of foreign language materials 

9:17

12th Century Gloss



Language Learning Technology -  
DAJ  03/17/23

Novel “Hypergloss” Concept for Learner Model

A “hypergloss” can be manipulated in a game-like way to create personalized learning artifacts

Manipulate Hypergloss Tiles 
1. Add English “gloss” for foreign terms 
2. Insert wildcard tiles as needed 
3. Rearrange into valid English word order

9:18

上 周 该 部队 发现 路边 炸弹
shàn

g
zhōu gāi bùduì fāxiàn lù 

biān
zhàdàn

last week the army foun
d

road 
side

bombs

Reader View of 
Bilingual Documents

Capture Usage 
Patterns

Personalized 
Vocabulary List
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Reader View of 
Bilingual Documents

Capture Usage 
Patterns

Personalized 
Vocabulary List

Novel “Hypergloss” Concept for Learner Model

A “hypergloss” represents two languages at the same time

9:18
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Reader View Sliders /1 
Language Learning Exercise



Language Learning Technology -  
DAJ  03/17/23

Reader View Sliders /2 
Language Learning Exercise
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Reader View Sliders /3 
Language Learning Exercise
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Reader View Sliders /4 
Language Learning Exercise



Language Learning Technology -  
DAJ  03/17/23

Reader View Sliders /5 
Language Learning Exercise
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 Hypergloss Differential

• A Hypergloss represents two 
languages at the same time 

• Difference between English and 
Target Language sequences are 
shown in red 

• Notice that most of the passage 
is not red 

• The “Differential” provides a 
focus for learning 

• Currently manually naming the 
patterns in terms of Basic 
Course materials in Phase 1

Leverages implicit commonalities between English and Target Language to minimize learning cost

9:19
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 Hypergloss Differential Linked to Grammar Patterns

Chinese Grammar Patterns 

1 Parts of Speech 
1.1 Adverbs 
1.2 Adverbs with Adjectives 
1.3 Conjunctions 
1.4 Nouns 
1.5 Numbers 
1.6 Particles 
1.7 Verbs 
1.7.1 Auxiliary verbs 
1.7.2 Verb phrases 

2 Grammatical Structures 
2.1 Complements 
2.2 Numbers and Measure Words 
2.3 Question Forms 
2.4 Sentence Patterns 
2.4.1 Basic/Simple Sentence Patterns 
2.4.2 Comparison Patterns 
2.4.3 Complex Sentence PatternsLeverages implicit commonalities between English and Target Language to minimize learning cost

9:20
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 Leverage Manual Hypergloss Differential Data for Automation

Learning exercises provide data for automatic identification of grammatical patterns

9:21
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Three Translations and a Hypergloss
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Three Translations and a Hypergloss and Costs

Note: f and e′ are two serialized 
views of the same hypergloss 
object, whereas f, e1, e2 and e3 
are different text objects.

(Jones Hypergloss, Cost=3)
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The Five Hypergloss Cost Types 

1. Inversion of English Words (CIe)
2. Extra L2 Words (CXf)
3. Extra L1 Words (CXe)
4. L2-to-L1 Word Variability (CVe)
5. L2-to-L1 Word Variability (CVf)
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Sample Cost Calculation
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Translation versus Hypergloss

Note: f and e′ are two serialized 
views of the same hypergloss 
object, whereas f and e are 
different text objects.

Translation	 	 	 Hypergloss

Jones Hypergloss (e′) 
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Sample Grammar Annotation
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Cost Calculation over Borges The Aleph
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Distribution of i_delta
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Zipf Curve for Inversion Pattern Frequencies
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Utility of Deeper L2 Understanding
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Deep Reading Example (头目)

13:26
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Deep Reading Example (头目)

 Does “头目” mean “leader” ?

13:27
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Deep Reading Example (头目)

 Does “头目” mean “leader” ?

13:28

Wiktionary
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Deep Reading Example (头目)

 Does “头目” mean “leader” ?

13:28
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USC Guarani Corpus

Guarani, spoken in Paraguay, is a highly agglutinative or 
polysynthetic language. It is relatively straightforward to create 
hypergloss text from glossed text and the stories in the online 
USC Guarani Corpus are a delight to work with at https://
guaranicorpus.usc.edu/ (Maria Luisa Zubizarreta, PI)  
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USC Guarani Corpus

Guarani, spoken in Paraguay, is a highly agglutinative or 
polysynthetic language. It is relatively straightforward to create 
hypergloss text from glossed text and the stories in the online 
USC Guarani Corpus are a delight to work with at https://
guaranicorpus.usc.edu/ (Maria Luisa Zubizarreta, PI)  

The gloss has been rotated 90° to read vertically in the 
hypergloss shown in Figure 2. The hypergloss has been sorted 
along the English word order column ie′. Sorting it on the 
Guarani column jf yields the original Guarani order. Recall 
that morpheme boundaries are indicated with a raised dot ‘·'.

Jones Hypergloss Candidate
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Guarani Hypergloss Candidate

USC Gloss (e) Guarani Original (f) Jones Hypergloss (e′) 

A young man was going on/across a field. Then he was 
looking at his side and his sight went [saw] towards a big 
snake. The snake's eyes were protruding and the young 
man did not know what was happening. Then he got 
closer and he saw that a large rock was squeezing the 
snake [he realized] and he could not get out from under 
it. When the snake saw the young man, he screamed at 
him: "Please take me out of this place," he said, very 
agitated. And [since] the snake was so big, the young 
man was afraid of it. "I will not be able to take you out, 
because you put me in danger," the guy said to him 
[snake].

Upéi omaña ohóvo ijyképe ha hesa oho sapy’a peteĩ 
mbói guasúre. Hesa sẽmba hína la mbói, ha la 
karia’y ndoikuaái mba’épa ojehu chupe. Upéi ojave 
ha ohecha nimbo peteĩ ita guasu ojopy ra'e la 
mbóipe ha ndoikatuvéi osẽ iguýgui. Ohechávo la 
mbói la karia’ype, osapukái voi ichupe: 
cheronohẽmínako aimehá gui! —— he’i, ijuku’a 
pepe. Ha tuicha iterei la mbói, okyhyje chugui la 
karia’y. Ndaikatu mo’ãi aipe’a ndéve, pórke nde 
cheapeligra —— he’i chupe la típo.

A young man was walking across a field. Then as he looked to 
his side, suddenly his eyes were drawn to a big snake. The 
snake's eyes were bulging, and the young man did not know 
what was happening to him. Then he got closer and he saw a 
big rock: it squeezed the snake and it could not get out from 
under it. And when the snake saw the young man, he 
screamed at him: get me out please I am here! —— he said, 
agitated and shaking. And the snake was so big, the young 
man was afraid of it. I will not be able to free you now, 
because you may harm me —— the guy said to him.

Note: f and e′ are two serialized 
views of the same hypergloss 
object, whereas f and e are 
different text objects.
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Three Translations and a Hypergloss 
(An Epistemological Claim, not an Ontological Claim)
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Glimpse of Learner Model  
(and Hint of an LLM Exit Strategy)



Doug Jones 
MIT 14 May 2025 
For MITHIC, Part 0

A Mirror for Any Language
Toward Universal Accessibility for Our Shared Cultural Heritage
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The Way of Lao Tzu (Chinese)
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Death and the Dervish (Selimović)
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Half Day (Mahfouz, Arabic)
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Language and the Nation State
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Thanks to Our Hosts at MIT Global Languages


