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Research on UX Guidelines for Maintaining User Control During

Autonomous Al Agent Multi-Step Task Execution
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Abstract

This study aims to propose U/UX guidelines to alleviate user anxiety and enhance satisfaction arising
from autonomous Al agents independently judging and executing complex multi-step tasks without explicit
user intervention. As the autonomy of Al agents is maximized, users are prone to losing a sense of control
over the system due to the advanced black box phenomenon, which can lead to decreased trust and service
abandonment. To address this, this study established the timing of interrupt authorization granting and the
level of visual feedback as independent variables. A two-way repeated measures ANOVA was conducted on
60 subjects to measure changes in user control, cognitive load, and system trust resulting from these
factors. The experimental results revealed that the highest level of control was maintained when immediate
interrupt authorization was provided at the agent's task transition points and when uncertainty exceeded a
threshold, and when structured state tracking feedback based on stepwise information deepening was
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provided. Beyond merely improving algorithmic precision, the findings of this study will provide

quantitative and practical guidelines for the HCI field by establishing three essential UI/UX design

frameworks that must be considered when designing autonomous Al agent systems.
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[Table 1] Descriptive statistics on control and reliability by interrupt timing and feedback type (N=60)

OIE{HE A|HE el ey FHH SHY He A2AR ME|E M
(A) (B) (Mean + SD) (Mean + SD)
MS (X2 29F%) 3.84 + 0.92 412 + 085
(AIAJZH SI*AI e RL (2AIZF 239 421 £ 1.04 401 + 0.9
- O =]
ST (73} AEH F=H) 4.85 + 0.76 511 + 0.64
MS (F|& 29FH) 491 + 0.68 520 + 071
MI ~
(EH| RSHE 742, RL (AAZH 23%) 5.12 + 0.88 504 + 0.82
ST (X%} MEf F5) 6.42 + 0.45 6.58 + 0.39
MS (X2 29F%) 345 + 1.11 478 + 0.88
Al ~
(gzl_ IAO-I OEP:”Xl 7Hcél) RL (uAEIAllj_l- ij—%’) 3.88 £ 0.95 445 £ 1.02
ST (X%} MEf F5) 523 + 0.61 584 + 0.53
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[Table 2] Analysis of NASA-TLX Cognitive Load and Post-hoc Verification Results Based on Independent Variables

o OIX|H Ko} AEH=
Ha aH NE AS xA =T 7t 7t THdo
=7 i 44 g (SD) Fu p (Bonferroni)
Ay - AAIZE MAL TR (€ | 562 + 081 38.42 <001 | A > A, A
IHHE AlH —
@A) A, ¢ T HEPE 7R (M) | 3.2 £ 054
As - 22 AAIK] (A) | 424 £ 073 As > A,
B, : X2 2°9Fd (MS) 4.68 + 0.65 52.14 <.001 | B, >B; > B;
L[ =HH el N =
®) B, : HAIZt 23 (RL) 594 + 0.88
B; : 7&%} MEf FH (ST) | 2.86 + 0.41
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[Table 3] Results of multiple regression analysis on system reliability
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[Table 4] Agent Multi-stage Task Step-by-Step Guideline Matrix
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