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[Abstract]

This study empirically investigates the usability-evaluation capabilities of artificial intelligence (AI) and its role in relation to
human evaluators. Two experiments were conducted using four Al models. First, a user experience (UX) prototype containing
usability flaws was developed and evaluated by Al to analyze issue-detection performance. Second, Al and human experts
independently evaluated a commercial application, and their results were compared. Additionally, differences in Al performance
under image and video-based input conditions were analyzed. The results show that Al was moderately effective when static Ul
elements were involved but exhibited limitations in interaction flows associated with screen transitions and context-dependent
issues. These findings suggest its role as a complementary tool and highlight the necessity to enhance its ability to integrate

diverse usability factors.
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Construction of
Low-Quality Usability Elements
(Nielsen’s Heuristics / iOS HIG / Cultural Usability)

)

Development of an Onboarding Prototype
Incorporating Low-Quality Usability Elements

i)

Validation of Implemented Usability Defects
(Cognitive Walkthrough)

1

Al-Based Usability Evaluation
(4 Models / Image & Video Inputs)

1

Detection Performance Analysis

= 7(1 ZXAIRA
Fig. 1. Evaluation procedure for detecting low-quality usability
elements
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Table 1. Low-quality usability UX elements

Criteria ID Element
(H1) Next button enabled without required
selection
Jakob Nlelsgn s Mismatch between using radio
10 Usability (H2) . ) .
L buttons in a multiple—selection context
Heuristics
(H3) Lack of feedback where icon state
changes do not reflect activation
Visual inconsistency due to
(P1) | non—uniform icon line thickness and
details
Platfg;r:tetr)r?&gn Button placement in a two—button
) (P2) | dialog that conflicts with cognitive
(i0S HIG)
flow
(P3) Use of emotional or abstract labels
that hinder direct meaning delivery
(1) Western—style input order for name
fields (First name-Last name)
Cultural Usability (C2) Left-right screen transition direction
(Korea) inconsistency
(C3) Mixing honorific and non—honorific
language
(H2) (H3)
O o BIHI0jA AAIE
@ o gonzoig?
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#ol, Extct 2|

“Written in Korean to evaluate cultural usability in the Korean
context.
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Fig. 2. A mobile app onboarding prototype incorporating
low-quality usability UX elements (excerpt)
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Table 2. Input media types across Al models

Image Video
O
O
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O —

ChatGPT

Gemini

Claude

UX Pilot
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Evaluation Criteria Definition
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Human Expert Evaluation Al-Based Usability Evaluation
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[ ]
l

Comparative Analysis

O3 3. ZEMEZT R Al ARZA EIHH|W 24 g
Fig. 3. Experimental procedure for Al-human expert
comparative usability evaluation
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H1 H2 | H3 | P1 p2 | P3 | C1 C2 | C3
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Table 4. Distribution of detection outcomes across Als (image
input)
O X A
(Detected) (Missed) (Misjudgment)

ChatGPT 33.3% 44 4% 22.2%
Gemini 55.6% 44.4% 0%

Claude 22.2% 66.7% 11.1%
UX Pilot 11.1% 88.9% 0%
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Table 5. Low-quality UX detection across LLMs (video input)
H1 H2 | H3 | P1 P2 | P3| C1 | C2 | C3

ChatGPT | X | X | X | X | X | O | X | X | X

Gemini | O | X | X | x| x| x| O
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Table 6. Distribution of detection outcomes across Als (video
input)
O (Detected) X (Missed)
ChatGPT 11.1% 88.9%
Gemini 22.2% 77.8%
Claude 22.2% 77.8%
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Table 7. Evaluation results by human experts and Al (image input)

Screenshot—based usability evaluation

(E1)

The “CLOSE” button is placed in the top action area rather than the center of the screen, making it difficult to locate intuitively. (Gemini,
Claude, UX Pilot)

The app launches in landscape orientation by default.

“Register for Test” and “SOUND TEST” have different functions and risk levels but are placed side by side, increasing mis—tap risk.

The problem—type selection appears like a list title and is not recognized as a button.

Users expect the test to start after pressing “START”, but problem—type selection interrupts the flow.

The “Register for Test” function leads users out of the app, breaking the task flow.

Selected options cannot be deselected, conflicting with common select—cancel interaction models.

Although “Direction 1 of 3” is displayed, there is no visual progress indicator.

Voice guidance similar to actual TOEIC speaking tests increases immersion (positive element).

Guidance relies on text and tables, reducing readability and comprehension under pressure.

Preparation and response times share the same Ul, making the states hard to distinguish.

Instruction text in the automatically opened popup at the end of a response is too long, and the popup closes too quickly to be fully
understood.

The purpose of the Direction screen is unclear, despite expectations that “START” would begin the test.

The absence of sound cues makes it difficult to recognize when speaking has ended.

The flow is inefficient because users cannot directly navigate between Response Check screens for different questions.

The playback bar is positioned at the top of the screen, reducing accessibility.

It is difficult to identify which question the current response screen corresponds to.

Only the guestion number is shown, requiring extra interaction to identify the question.

The replay button always restarts from the beginning, conflicting with users’ mental models.

Users can enter the Response Check screen without completing the test, resulting in an inefficient flow.

A separate stop button is provided instead of toggling play/stop, causing confusion.

Inconsistent terminology is used: other screens use “CLOSE”, while this screen uses "FINISH".

Numbered buttons suggest a fixed order of operation, reducing user autonomy.

(E3)

There is a lack of language consistency between buttons and instructional text. (UX Pilot)

It is difficult to tell whether scrolling is possible or how many test items remain. (ChatGPT, Claude)

The placement of the NEXT button in the upper—right corner weakens its role as a CTA and disrupts visual flow. (ChatGPT)

Despite being a popup, the absence of background dimming makes the buttons on the underlying screen appear active.
(ChatGPT)

The abbreviation “Que.” has very low intuitiveness. (ChatGPT, UX Pilot)

It is difficult to determine whether the STOP button pauses everything or only an individual item. (ChatGPT, Claude)

O |>|O] O |>|x]|X%

Outdated button styling, low text contrast, and skeuomorphic design weaken the distinction between active and inactive states.
(ChatGPT)

H8. Q7T ETIRLAIL] ALY HIL H1} = 2 (0|0]X])
Table 8. Distribution of evaluation results by human experts and Al (image input)

Human Experts Comments (n = 25)

Al (Models: ChatGPT, Gemini, Claude, UX Pilot)

(E1) Expert-Al Agreement

1

(E2) Issues Missed by Al

22

O (valid Issue)

(E3) Additional Issues Identified by Al

X (Overstated Issue)

A (Weakly Supported Issue)
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Table 9. Evaluation results by human experts and Al (video input)
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Video—based usability evaluation

(E1) | The “CLOSE” button is placed in the top action area rather than the center of the screen, making it difficult to locate intuitively. (Gemini)

The app launches in landscape orientation by default.

The "Register for Test" button appears as a primary action, disrupting task prioritization.

“Register for Test” and “SOUND TEST” have different functions and risk levels but are placed side by side, increasing mis—tap risk.

The problem—type selection appears like a list title and is not recognized as a button.

Users expect the test to start after pressing “START”, but problem—type selection interrupts the flow.

The "Register for Test" function leads users out of the app, breaking the task flow.

Selected options cannot be deselected, conflicting with common select—cancel interaction models.

Voice guidance similar to actual TOEIC speaking tests increases immersion (positive element).

understood.

Instruction text in the automatically opened popup at the end of a response is too long, and the popup closes too quickly to be fully

The purpose of the Direction screen is unclear, despite expectations that “START” would begin the test.

The absence of sound cues makes it difficult to recognize when speaking has ended.

The playback bar is positioned at the top of the screen, reducing accessibility.

It is difficult to identify which question the current response screen corresponds to.

The replay button always restarts from the beginning, conflicting with users’ mental models.

Users can enter the Response Check screen without completing the test, resulting in an inefficient flow.

A separate stop button is provided instead of toggling play/stop, causing confusion.

Inconsistent terminology is used: other screens use "CLOSE", while this screen uses "FINISH".

Text size and layout are not optimized for the mobile environment (Gemini).

It is difficult to tell whether scrolling is possible or how many test items remain (ChatGPT).

The BACK button is displayed in gray, but its active/inactive state is unclear (Claude).

Although the numbers are only identifiers, they may be mistaken for key inputs, so the notation should be revised.

states (Gemini).

Outdated button styling, low text contrast, and skeuomorphic design weaken the distinction between active and inactive

properly, increasing user uncertainty (Gemini).

O
X
X
The “CLOSE” button lacks a confirmation dialog, increasing the risk of accidental termination (Claude). O
A
O
The absence of a waveform or volume meter makes it difficult to visually confirm whether voice recording is functioning O
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Table 10. Distribution of evaluation results by human experts and Al (Video Input)

Human Experts Comments (n = 25)

Al (Models: ChatGPT, Gemini, Claude)

(E1) Expert-Al Agreement

(E2) Issues Missed by Al 17
O (valid Issue) 4
(E3) Additional Issues Identified by Al X (Overstated Issue) 2
A (Weakly Supported Issue) 1
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Table 11. Interaction flow evaluation results by human experts and Al
Interaction flow usability evaluation Image Video
(F1) | Users expect the test to start after pressing “START”, but problem—type selection interrupts the flow. X X
(F2) | The “Register for Test” function leads users out of the app, breaking the task flow. X X
(F3) Instruction te>§t in the automatically opened popup at the end of a response is too long, and the popup « «
closes too quickly to be fully understood.
(F4) | The purpose of the Direction screen is unclear, despite expectations that “START” would begin the test. X X
(F5) g_he flow is inefficient because users cannot directly navigate between Response Check screens for « O
ifferent questions.
(F6) | Users can enter the Response Check screen without completing the test, resulting in an inefficient flow. X X
- The “CLOSE” button lacks a confirmation dialog, increasing the risk of accidental termination. X O
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