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Responsivity(Chiou & Lee, 2021)
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more fully support human system needs and expectations 
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A machine ability to go beyond task functional utility to 
more fully support human system needs and expectations 
(e.g., planning, adapting)

Functionality Anticipatory Collaboration Contextualization Aligning Communication

2 items 4 items 3 items 4 items 6 items

Ensures access to 

necessary 

resources, timely 

communication of 

limitations, and 

engaging 

interaction styles.

Anticipates human 

needs and 
preferences, detects 

missed signals, and 

leverages 
interaction history 

for better 

responses.

Clearly allocates 

tasks, 

demonstrates 

appropriate 

proactivity, and 

aligns with learned 

human 

preferences.

Understands and 

adapts to the 

environment and 

context, actively 

monitors changes, 

and interprets new 

signals effectively.

Focuses on shared 

goals over individual 

goals, recognizes 

goal distinctions, 

and complements 

shared objectives 

with appropriate 

actions.

Transmits and 

receives information 

efficiently, 

adaptively, including 

information about 

limitations, in a 

timely and predictive 

manner.

4 items
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(Perceptually)

Measuring 
Responsivity

Method of Assessing Technology through Responsivity across Interaction eXperiences

MATRIX
Sub-criteria Description Benefit 

Intensity
Frequency Responsivity 

Rating

Fulfill 
Capability

The machine has all the resources it needs to 
fulfill its capabilities.

Critical Often 3 - Good

Support 
Capacities

The machine provides necessary aid to 
support differences in human physical or 
cognitive abilities.

Nice to 
have

Sometimes 3 - Good

Anticipate 
Misses

The machine anticipates when a human 
counterpart will miss task-relevant 
information in the future.

Useful Rarely 1 - Low

Detect Misses The machine detects when a human 
counterpart has missed task-relevant 
information.

Not 
relevant

Never 4 - Excellent

Accommodate 
Tendencies

The machine adapts to a human 
counterpart’s general tendencies and 
behaviors learned over time.

Important Always 4 - Excellent

… … … … …

Our survey study showed that responsivity 
scores were significantly higher when a machine 

performed a task it was suited for than when it 
performed a task it was not.
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(Empirically)
Measuring 
Responsivity

Research Questions

Methods

● How is responsivity related to performance?
● How is responsivity related to trust 

perceptions?
● How can responsivity be predicted through 

interaction behavior?

● 110 general population participants
● Two conditions

○ High responsivity
○ Low responsivity

● Task: A simulated I&A report - Review hundreds of news 
documents to identify a terrorist threat and its details

● Participants to use an LLM to help review and summarize 
these documents
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MASTOPIA Interface
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MASTOPIA Conditions

←High responsivity

Low responsivity →

Q: “Who is the terrorist?”
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MATRIX for MASTOPIA 

Fulfill 
Capability

The machine has all the 
resources it needs to fulfill its 
capabilities.

Modified definition to 
better contextualize the 

question for the particular 
machine and task
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You receive an unverified 

email that looks like it was 

sent by the company’s IT 

team. It reads:

Initial Findings

Responsivity scores are higher in the high 
responsivity condition, with smaller deviation

Contextualizing the questions improves 
interpretability

Evidence of copy-pasting responses
Pilot Data 
Results
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Conclusion
● Responsivity offers a more contextually-informed 

metric of the trust and joint human-AI performance
● MASTOPIA offers a platform to empirically test the 

effects of responsivity
● Ongoing work: ARLIS x INSURE seedling using 

MASTOPIA to further understand responsivity, and its 
relationship with behavioral metrics

Responsivity is a promising tool for test and evaluation engineers to quickly assess an 
AI system’s ability to support human work systems in specific task contexts

Email: jrlee21@asu.edu or erin.chiou@asu.edu
https://labs.engineering.asu.edu/adapt/

Part of this effort is supported by the U.S. Government under the Tradewinds Project Agreement. The U.S. Government is authorized to reproduce and distribute reprints for Governmental purposes notwithstanding any 
copyright notation thereon. The views and conclusions contained herein are the authors’ and should not be interpreted as representing the official policies or endorsements, either expressed or implied, of the U.S. Government.
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