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AI systems are often perceived as black boxes

✓Our objective was to investigate whether interface design interventions can make
AI systems more transparent in real-world use.

Understanding is essential for calibrated trust

✓As AI adoption increases, users need a realistic understanding of system
capabilities and limitations to develop calibrated trust.

Explainability supports user interaction with AI

✓Explainability aims to make AI systems and their outputs more understandable. 
We apply this concept using UCD principles for user interaction.

Evaluating explainability through usability

✓We examined the effects of interface-level explainability on user understanding
and evaluated these effects using an established usability metric.

Motivation
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Objectives

4

Designing for Trust in AI: A Quantitative Study of Explainability

at the Interface Level

H1: UCD-based explainability → ↑ user 
understanding

RQ1: To what extent does user-
centered design for explainability 

shape users understanding of 
intelligent systems?

H2: Explainability features → ↑ usability

RQ2: How do explainability-
oriented UI features, informed by 

design principles, affect users 
perceptions of system usability?
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− Remote online survey (Google Forms)

−Questionnaire with 12 items 

−Within-subject design 

− Participants (N = 52)

−Quantitative analysis using standardized scales:

• Usability: Usability Metric for User Experience-Lite (UMUX-

Lite) 

• Explainability: Explanation Satisfaction Score (ESS) 

(explainability)

Methodology

Study Design
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• Introduction

• Demographic
information

Opening 
Section

• Subsections 
with static 
mockups

• Dual evaluation

Main Section
• General 

feedback

Final Section

Methodology

Procedure
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Methodology

Procedure

− Explainability Features Evaluated:

• (M1) Role Qualifiers = clarify intended system behavior

• (M2a/b) Stepwise Reasoning = provide rationale through progressive disclosure

• (M3a/b) Evidence Cards = display supporting sources and evidence

Trust in AI | Jeremy Bregulla, Marius Schönberger, Sibylle Kunz | IARIA Conference 05.-09.07.2026 

Mockup 2a Mockup 2b



05.07.2026 8

Methodology

Procedure
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Role-Defined AI Agents

• Mail Assitant

• Trip Planner

• IT Expert
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Methodology

Procedure

Construct Item Scale

Usability (UMUX-Lite) The system is useful for accomplishing my tasks. 1–7

The system is unnecessarily complex. 1–7

Explainability Satisfaction Scale 
(ESS)

The explanation is satisfying. 1–5

The explanation helps me achieve my goals. 1–5

The explanation seems complete. 1–5

The explanation helps me understand how the 
system works.

1–5

UMUX-Lite Scale: 1 = Strongly Disagree, 7 = Strongly Agree, ESS Scale: 1 = Strongly Disagree, 5 = Strongly Agree
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Results

Pretesting & Evaluation

−Normality testing

• Shapiro-Wilk test (SW)

• Kolmogorow-Smirnow test (KS)

• Visual Inspection of distribution

−Descriptive statistics (Mean, Median, 

Standard deviation )

−Usability evaluation (SUS adjusted)

Variable SW KS Result

UMUX-Lite p < .001 p = .238 Acceptable

ESS p = .074 p = .453 Normal

Mockup SUS-aligned Score Grade

Role Qualifier 70.61 C

Layered Explanations 66.75 C

Evidence Cards 73.84 B−
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−One-tailed t-test for Explainability: testing for 

significant improvement of ESS scores

−Users rated explainability above the neutral 

midpoint (3), indicating a positive effect.

➢Interpretation: UCD explainability features 

increase user understanding

Results

Hypothesis #1

Mean = 3.29
t(51) = 2.889

p-value < .001
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− Bivariate Analysis through linear regression 

equation with transformed UMUX-Lite (y) and 

ESS Score (x)

− Statistically significant positive relationship

➢Interpretation: Better explanations = better 

perceived usability

Hypothesis #2

Results

Pearson‘s r  = 0.456
R² = 0.208
β = 6.13

p-value < .001
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Expand 

explainability 

principles to the UI 

level.

UTILIZE INTERFACE-

LEVEL EXPLAINABILITY

Connect 

explainability needs 

to clear, in-flow UI 

elements.

ALIGN EXPLAINABILITY

WITH USER GOALS
The effectiveness of 

explainability 

features depends on 

application context.

DESIGN PATTERNS ARE

CONTEXT SENSITIVE

Improving 

explanations may 

enhance how users 

experience AI 

systems.

EXPLAINABILITY  AS

A USABILITY FACTOR
With interactive 

prototypes, 

triangulation and 

larger, more diverse 

samples.

EXTEND RESEARCH

PRACTICE

Key Takeaways

Trust in AI | Jeremy Bregulla, Marius Schönberger, Sibylle Kunz | IARIA Conference 05.-09.07.2026 



TRUST IN AI:
JEREMY BREGULLA, MARIUS SCHÖNBERGER, SIBYLLE KUNZ

WHY EXPLAINABILITY MATTERS
05.-09.07.2026 Nice, France

Attribution: Arno Smit from Unsplash 

https://unsplash.com/de/@_entreprenerd?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/de/@_entreprenerd?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/de/fotos/luftaufnahme-eines-gebaudes-in-der-nahe-der-kuste-bei-tag-lndaG6uN1yw?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

	Slide 1: Trust in AI:
	Slide 2: Agenda
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14: Trust in AI:

