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1. Duolingo and generative AI

2. AI assisted security/ item creation / test design

3. New concordance / research

4. What does the future hold?

Today’s session



Quick AI 
overview



Duolingo’s mission is to develop 
the best education in the world 

and make it universally available.

○ AI offers the best opportunity to achieve 
this mission and meet students ‘where 
they are’

○ AI is solving ‘Blooms 2 Sigma Problem’

Why is Duolingo excited about 
AI?



Blooms 2 Sigma Problem (1984)

● The average student 
achievement with a 1-1 
tutor is better than 98% 
of students from a 
traditional class

● How can we deliver 1-1 
tutoring against the 
limitations of time, 
resources, and the 
varying needs of 
students?



Harnessing AI to overcome Blooms 2 Sigma Problem -
Testing

Technology enables us to deliver 1-1 English testing against the limitations of time, 
resources, and the varying needs of students.

In 2016, Duolingo launched the world’s first digital-first high stakes proficiency test, powered by 
the latest in Artificial Intelligence, assessment science, psychometrics. 

The test had a mandate to use technology to achieve 4 key goals:
● Accessible
● Efficient
● Economical
● Psychometric Quality 



Harnessing AI to transform 
language testing

∞ =
Use AI to build and  
sustain the largest 

item bank

Anonymised, 
randomised & AI-

assisted proctoring 
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T

+
Computer Adaptive 

Test for accuracy 
and efficiency 



1.AI-assisted 
proctoring 



Problem 1 - The inequity of high-stakes testing

● Traditional testing centre models are not 
accessible, reliable, affordable or 
equitable

● English Testing is a high-stakes activity 
that requires the best security 
frameworks to uphold the integrity of 
results.

Solution:

● Create a digital test to 
increase access, while 
using technology to 
uphold the necessary 
high-stakes security 
requirements.



Confidential

How to define a digital threat model

Threats Attacker Mitigations

Test theft Scrapers, Cheaters Large item pool, adaptive engine, 
Screenshot prevention etc.

Getting third party aid 
during test Cheaters, Cheating rings

Monitoring system softwares, 
preventing window switching, 

plagiarism etc.

Identity and account 
abuse Imposters

ID verification, multiple session 
and account matching, digital 

fingerprinting

Confidential



The certification process

Escalation 
Tier 3

Proctoring 
Tier 1

Certification
Decision

AI 
Review

Proctoring 
Tier 2

Test 
Upload

≤48 hours≤1 hour ≤20 hours ≤40 hours



AI Assistance + Human Proctoring

Expert human proctors, with the help of AI, examine each test session 
for over 150 different behaviors over multiple, independent rounds of 
review.

Using the test video, audio, screen recording, keystrokes, mouse 
movement, and other recorded variables, proctors examine:
● The test taker’s environment
● Eye movement
● Background noise
● Irregular behavior
● Other suspicious activities



Confidential

● Large item bank overcomes risk of item exposure
● No risk of compromised supply-chains or proctors 
● Easily collect test sessions for repeated review 
● ML assistance and behaviour database grows with every test taker
● The ratio of proctor to test taker changes from 1-25 > AI + 3-1 

Digital-first means unique security advantages

vs



● Live proctoring relies on a chain of trust 
consisting of dozens of humans.

● Synchronous proctoring doesn’t allow for 
multiple rounds of review

● Since proctors and test takers are in the 
same room, they cannot be anonymous.

● A single instance of cheating can mean 
that an entire batch of test takers may be 
unable to get a valid score.

The asynchronous 
advantage

englishtest.duolingo.com/security



2. Item creation with 
Human-in-the-loop AI 



Problem 2 - Traditional Test Development

Solution:

● Item creation with 
human-in-the-loop AIexpert-written

test items
1000s of pilot 

administrations
psychometric 

analyses
final pool of 
test items

Problems with this approach:
● Time-consuming
● Not very secure 
● Expensive



17

Human-In-The-Loop AI

● Goal: Use collaboration of humans and AI to perform a task
○ Maximise the strengths and benefits of both humans and AI

○ Have "expert" eyes on all content on the test

● “The Loop”:
○ Use AI systems to make predictions or generate content
○ Have humans review/edit the outputs

○ Use human labels and edits to improve the AI



GPT4

AI Test Development

Find and 
evaluate 
academic 

source 
material

Generate 
items with 

AI

Humans 
Review 
items

1 2
3



We utilize an internally developed 
dashboard called (AQuAA) that tracks 
and reports on all validity-related metrics 
of our test daily across the globe

AI Test Development

4 5
6



Human-in-the-loop Item Generation
Find and 
evaluate 
source 

material

Generate 
items with 

AI

Humans 
Review 
items

Pilot items
Humans 
Analyze 

pilot data

Add new 
items to 
the test

● Result:
○ Allows us to more efficiently scale our test creation processes
○ Keep development costs low for a cheaper test 

(Duolingo English Test costs 80% less than other high stakes tests) 
○ Build a larger item bank to keep the test secure



3. Computer 
Adaptive Testing 



Solution:

● Computer Adaptive 
Testing

Problem 3 - A Three Hour Test 

Problems this raises:
● Testing concentration rather than 

language 
● Frustrating student experience
● Digital accessibility paradox

+3 hours to take a test



Computer adaptive test design

Adaptive engine draws 
items as test is being 

taken

15,000+ items

Number of unique test items
(No two tests are the same)



DET Administration: Four 
stages

160

80



The primary advantage of computer adaptive testing is that it can 
estimate test-taker ability more precisely with fewer test items and 
thus create opportunities for a test which is:

● More Efficient
● More Accurate
● More Accessible
● More Robust
● More Enjoyable

Computer Adaptive Testing Benefits



New 
Concordance, 
Items & Research 



2022 update to test concordance

● In 2022, Duolingo updated its IELTS Academic & TOEFL concordance tables.

● Data set for concordance was extensive (More than 5000 IELTS scores)

● The correlation coefficients show strong, positive relationships of DET scores with 
TOEFL iBT scores and with IELTS scores.

● Concordance will be published in 2023 in the Journal: Language Testing



Updated concordance: common entry 
points

More info on concordance can be found at englishtest.duolingo.com/scores

IELTS 
Academic

2019 DET 
Concordance

2022 DET 
Concordance

7 115–120 130–135

6.5 105–110 120–125

6 95-100 105-115

5.5 85-90 95-100

5 75-80 80-90



● Increased the amount of scored 
reading, academic content, and 
score reliability

● Cutting-edge item generation 
techniques, uniquely linked tasks 
and passages, and innovative 
response formats

● Includes 5 different tasks all 
stemming from the same 
passage of text.

New items:
Interactive reading



Helps assess skills related to:
● Conversing in academic settings
● Starting and participating in a conversation 
● Summarising the conversation based on 

their understanding of audio input

Test takers interact with the conversation in 
several ways:
● Listen to a conversation turn and select the 

best response from several options 
(immediate feedback is presented)

● Summarise the conversation in writing 

New items:
Interactive listening



Item Updates: Scored 
speaking and writing sample

● Increased scored speaking and writing 
content while maintaining test 
accessibility

● Expanded academic content on the test
● Increase test score reliability

Rubrics for scored speaking
and writing: 



Latest research
Isbell et al. (2023):

Examines relationship between test-takers’ 
performance on the DET and university stakeholders’ 
evaluations of test-takers’ speech (comprehensibility 
and academic acceptability). 

Test-takers’ comprehensibility and acceptability of 
speech showed a strong relationship with their official 
DET scores and subscores (r⩾ .74–.89).

Research Page:

englishtest.duolingo.com/research



Technical manual
● Introduction to the test

● Item type & construct coverage

● Test development and scoring

● Test administration & security

● Test taker demographics and 
performance statistics

● Accessibility, fairness & bias

● Quality assurance

● Concordance go.duolingo.com/dettechnicalmanual



English Test

● Better mimic interactional competence in 
authentic academic settings

● New items based on stakeholder survey 
responses (E.g Can use references 
appropriately to support ideas, analyze, and 
refine arguments.)

● Test focus on specific industries, skillsets 
and language needs

● Champion responsible AI standards

The Future - Duolingo



Learn More

Australia Open House Events 

Join Duolingo’s Head of security and Assessment research leads for a series 
of Afternoon PD events in:

1. Melbourne (October 02)
2. Sydney (October 04)
3. Brisbane October 06)
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Use AI to build and  
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Digital-first innovation

AI-POWERED DET



Thanks! Questions?

2016 2017 2018 2019 2020 Today

4,900+

2407

492
23650

893

Number of Accepting Institutions
Source: englishtest.duolingo.com/institutions

Email 
Enquiry

Browse 
Research

http://englishtest.duolingo.com/institutions

