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The problem 

• Traditional large-scale assessments (LSAs)
typically provide scores but don’t explain
how or why students arrived at their
performance levels.

• Teachers need more than just scores to
effectively address gaps in students’ learning,
especially for low-performing students.

• Performance data alone often falls short in
capturing how a student engages with a test,
such as how they navigate tasks, use digital
tools or manage their time.

• Fine-grained process/log data tracks each
step a student takes while interacting with
a digital assessment platform. This level of
detail paints a holistic picture of how students
at different proficiency levels engage with
assessments and solve tasks. However, the
large volume and complexity of data from
LSAs make it challenging for human experts to
manage and analyze effectively.

The solution 

ETS scientists developed a human-centered AI (HAI) 
framework that combines the data from student 
responses with previously-untapped process data.  

1. The new HAI framework combines integrated
data with traditional performance data, such as
student responses, with sequential process data:

How students 
navigated 
through the 
tasks on the 
assessment 

How long 
they spent 
on tasks 

The order 
they 
approached 
various tasks 

2. The HAI generates “engagement profiles” that
help to provide deeper insights into students’
test-taking strategies, time management and
cognitive processes.

3. These profiles help reveal why students
performed at their current level, offering a richer
context for understanding performance beyond a
performance score.

HUMAN-CENTERED AI ARCHITECTURE 
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The HAI framework helps shed 
light on students’ knowledge 
gaps, motivation, time 
management, affective states 
and other factors that may 
affect learning.  

The research findings are described in The 
Journal of Measurement and Evaluation in 
Education and Psychology.* 

The application of HAI is 
intended to assist and amplify 
(rather than displace) human 
expertise in understanding 
students’ knowledge, skills, and 
abilities (KSAs), beyond a sole 
focus on students’ core academic 
performance measured by large-
scale assessments” 

Why is this research unique? 

The new human-centered framework offers a 
level of detail from large-scale assessments that 
was previously only achievable at a small scale.  

These insights have the potential to transform 
how we, as a society, support each student’s 
learning journey. 

NEXT STEPS 

• Piloting the new HAI framework with 
teachers to develop a practical tool for 
real-world classrooms. 

• Using the framework to bridge between 
large-scale assessments (like NAEP, PISA or 
PISA for Schools) and classroom settings to 
support teaching and learning globally. 

Students’ engagement profiles 
with the visualizations, 
combined with other 
complementary information 
about the students, ... would 
help educators to prepare 
meaningful conversations 
with students who have 
different profiles for further 
interventions.” 

*Guo, H., Johnson, M., Saldivia, L., Worthington, M., et al. (2024). Human-Centered AI for Discovering Student Engagement Profiles on 
Large-Scale Educational Assessments. Journal of Measurement and Evaluation in Education and Psychology, 15 (Special Issue), 282-301. 
https://doi.org/10.21031/epod.1532846 

https://doi.org/10.21031/epod.1532846
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