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[Abstract]

This study examines how proactive intervention methods by conversational Al agents affect user
experience in dyadic home conversations. Al Agent interventions in social contexts create a "proactivity
dilemma" by influencing conversational dynamics and relational norms. A 3 x 2 within-subject
experiment (N=30) measured social appropriateness, agency, and pleasantness across conversation types
and intervention methods. Consent-based interventions significantly outperformed direct interventions,
particularly for agency in opinion conflicts. Mediation analysis validated the pathway: intervention
method — social appropriateness — agency —> pleasantness. Qualitatively, consent-based interventions
represented "knocking" versus direct interventions as "intrusion." This research establishes a proactive Al

Agent acceptance model for social contexts with consent-based design as default.
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3. Acceptability and User Experience
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Fig. 1. Study Model
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Table 2. Survey and Interview Items

Construct Survey Items Interv.lew
Questions
Q3.The Al agent
accurately identified
what was needed IQ1.Between
Q4.1 could the two
understand the intervention
reason for the scenarios
intervention (asking
Q5.The intervention | permission first
. felt natural to the vs. direct
Social ; . .
Appropriateness conversation flow |nt.erveth|on),
Q6.The Al agent which did you

responded

appropriately to
situational changes
Q7.The Al agent
demonstrated good
understanding of

conversational

context

perceive as
more socially

natural or

courteous?
Please explain
your reasoning.

1Q02.When
comparing the
two scenarios,
who did you feel
controlled the
conversational

Q2.1 felt I could
proceed as I wanted
in this situation

Agency

flow?
Q1.How pleasant 1Q3.What
was this situation? | specific aspects
Q8.The interaction of each

scenario felt
comfortable or
uncomfortable?

was enjoyable
Q9.The conversation
became more

Pleasantness

pleasant Please describe
Q10.My mood any elements
improved that were
bothersome or
O11.0ve.ral.l, [ felt unexpectedly
satisfied

acceptable

5. Analysis Strategy

A% B 1Y A 2 dish $30] The Aeat 2
g Aol dE5che O FAo] ot o I Ae
(Proficiency, Sentiment)o]] g4l Cronbach's a2
AFEsto] AR g SIS {17]. ZF $45%¥40f s 3
(U)X 200 WA) WEER  RUEARM

ANOVA)E: 449, ) 4o Faisiot ot #3

o A FE - ] £ ) 2
At g ane] 393e A5slscis)

A BAL QIEIE AFR S AARE § WHEA B B
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V. Result
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olElS] 7 B Ale} AlE EIHE §
58 AL % RAIAE B el
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SARO2 AN 0% By BAHAE 5
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1. Reliability Assessment

2 AFolA ARSSE O Ao WA dwdS EoT
5171 913l Cronbach's a A4 AHEsIiCt. Aeld A
A2 CASUXQ] Proficiency stAE 5723HQ3~Q7)0

2 FAson, FAY(QIX])Z CASUXS Sentiment
SHIAIE 433HQ8~Ql1)o2 EASIY tHTable 2). &%
At ARG 247 SAM A=l ©d e &£
dsto] Al2]= FA giidolA Alelsilct.

A A ARA Ao = .934)1 IAA(AR]) (o
= .962) % Nunnally[17]o] AAgE 71EX|(.70)8 F&
5] Jglst] 4t AR g Bl 53] & A 2F
90 o] U =2 U Y-S e, 2 A-ollA
AFRE 28 £t obgRlo R 1A JfES & 35} o

22 st

Table 3. Reliability Analysis of Measurement Tools

Variable Instrument aleE Cronbach’s
Items
Social
. CASUX
Appropriate (Proficiency) 5 934
ness
Pleasar.lt.ness CAsUX 4 942
(Cognitive) (Sentiment)
SAM
Agency (Dominance) ! a
Pleasantness SAM 1 “a
(Affective) (Pleasure)

Not applicable for single-item measures.

2. H1: Intervention Method Effects
7hd 1 5009 o] ARY AYRct AR A
g, 2e/g, ARG folsH w2 A4S YUERE A

olek o551t ]2 7EE] ¢ 20 WAl x 3

(e} §)2) o] WHEE PARAS MBS
24 24, 7)Y WAl RETH BE FAUA0N §
Aoz GofshAl Ueit. ARl Ao 5ol

(M =4.21, SD = 0.80)0] A17d&M = 3.86, SD = 0.84)&
o} 995k =Fo(F(1,29) = 10.83, p = .003, n’p =
272), 224 9A] F9¥(M = 7.03, SD = 1.77)0] A
(M = 547, SD = 2.21)8t} S9l6HA =QtHF(1,29) =
30.98, p < 001, ip = 517). TR AHolA= HAA
=/ (F(1,29) = 11.26, p = .002, n’p = .280)xt XA
=/ (F(1,29) = 13.38, p = .001, n’p = .316) ol
Solgo] YRRt GOl £ BAE BAUTHAA
A A d-SAM, QXA A G-CASUX Sentiment)
i} 37] FHMN R84S n'p = 5172 ofe-
SIS Uiehos), A1l A - 272) B4 2
A’ = .280), AXA WHP’p = .316) L7 2 &t
3712 B} ol Ji] wAle] Afol} ALSAL 2ol
Koz tje Zjelst e otk 2 olojéict
T ThY 1 BE FAvaolA Axlslsic

5-Point Scale Variables 9-Point Scale Variables

Social Pleasantness Agency  Pleasantness
55

(Cognitive)

. Mean Scores by Intervention Method
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Table 4. Reliability Analysis of Measurement Tools

Dependent

Variable Source df F p np2
Method | 1,29 | 1083 | °% | 272
social Situation | 2,58 | 801 | <O | 214
Appropriateness **

Method > 1, 5e | 257 | 085 | .081

Situation
Method | 1,29 | 3098 1| 517
Agency Situation 2,58 | 0.78 | 463 | .026
Method > 1, 55 | 303 | 056 | .095

Situation
Method 1,29 | 11.26 002 .280

*%

Pleasantness

Situation 2,58 | 215 | 126 | .069

(Affective)

Method > 15 5 | 113 | 329 | .038
Situation

001
Method | 1,29 | 1338 316

*%

Pleasantness

Situation 2,58 | 1.14 | 326 | .038

(Cognitive)

Method X 2 58

Situation 154 | 223 | .050

df = degrees of freedom. np2 = partial eta squared.
*: p < .05 = p < 01

3. H2: Interaction Effects

M 2= PR ThaKS2: 117 Aol Folat Al
A 7F Aot 7V 37 UERE Slolat oSt
JYU B Aal ASAR Fule =
3.03, p = .056, n’p = .095)1} AR RMAMY(F(2,58) =
2.57, p = .085, n’p = .081)0l|A [o|efof At e
gt gelgigion), AFY WadE SARCR o5t

A oot

r:*g; Awm 01011 uje} 2708 H2 Ko

P e e
A 2 Uergeh FE49) 249 S04 A = 2.208(5
ol M = 7.57 vs A& M = 5.37)0.2 7}& 2 xjo|=

021_]__]_‘ SZOﬂ}\i‘t—. A = 1 107(1% /\H:H?ﬂgi X]—Q. 7‘(}0]
£ uock Ale)A KA Al S3OIA A = 0.522 7bg
= Axp} W

o3t B WS SAKOE YN A2 =5
sp7lols FEata ok A BAoA wug mEZ

Y, B LA, AR A e PSS o2
B3 Aot Aiat AHOIN ofPA Y 2 YRS

HolFL A2 U8H, YEAE aug 57
UBoIE AR AFGEAE Gerh Tep Hok 2 o

ol FAMCR AAHA] eko, o

oIoro
A 71} wAle] Rolrt B2k 4 gl

oA A0l Bag YA tsoz

o

g
==
L

=

I

[ eh)
l‘lO :F:

HJob
b |
re J
-

er

=
>
g
L

25

= Agency
3 Social Appropriateness 2.20

Mean Difference (A)
(Consent - Direct)

0.13

S2 s3
(Personal) (Conflict)

s1
(Decision Making)

Fig. 4. Mean Differences (A) by Method and Context

-

A
-~"a.05

,_— -
T e SO .

Social Appropriateness
\

3.00

1 52 s3 1 52 53
(Decision Making) (Personal) (Conflict)  (Decision Making) (Personal) (Conflict)

Consent & Direct]

Fig. 5. Interaction Effects by Conversation Context

4. H3: Sequential Mediation
714 32 7)) walo] AlelE RS AR FEA o

1202

skS 0)z| 1, AER 02 FHA(QIK]) 02 o]ojx]= »a}
A U7l 22 ol5stict o2 A3k sl A3 &

S9(Linear Mixed Model)& A-8L35}o] Hayes(2013)9]
PROCESS Model 6 1152 Z72 BA519H18].

24 27}, BE J27} $ANOR Jostnt Y ¥
Alof|A] ARs]A Ao 20| Z2(a = 0.351, SE = 0.101,
t=3.49, p < 001), A})A Ao ZrAozo] Ae
(d=1.760, SE = 0.144, t = 12.20, p < .001), ZE=/JofA

IR (Q1X]) 0. 20] HA=Z(b: = 0.198, SE = 0.035, t =
569, p < .001) R= FAdoz 9olstgirt vl 7je)

SpAlolA AR 0z 0] A ATk Golatx] eolrt
(c¢'" = -0.022, SE = 0.097, t = -0.23, p = .821).

o= 7Y Aol Ao v]A]= FFo] AeA A-
Aest= 24 oi7l(full mediation) &
ol 7H%‘Ol H44S £l ol %

. oA
0 Zu A8 A

OH}H Q
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Fig. 6. Sequential Mediation Model with Path Coefficients

Table 5. Sequential Mediation Analysis Results

Outcome .

Variable Predictor Path B SE t p

Social
App. | Method () | a |0351 0.01] 3.49 | <"

(M1)
Agency Social App. <.001
(M2) (M1) d 1.76010.144 11220 | ~
<.001
Pleasantness | Agency (M2) b2 0.198 10.035| 5.69 .
) Method (X) ¢ |-0022|0.097|-0.23| .821

N: 30(Observations = 180),
B: unstandardized coefficient, SE = standard error
*: p < .05 = p < 01

5. Qualitative Findings
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Table 6. Themes from Qualitative Analysis

A=At

Description & Key

Representative

U2 Findings Quote
- Asking/requesting "Because it
interpreted as "knocking" asked first,
and "courtesy,” enhancing | 'Shall I pull this
A. social appropriateness up for you?'... it
Consent & - Right to refuse and felt polite and
Autonomy choice availability courteous in
functioned as control how it
cues, supporting agency intervened."
and positive experience (P02, S1)
- Pre-emptive "Completely
action/notification unpleasant...
experienced as intrusion | even the back
B. .
. and conversational flow button felt
Intrusion &

Interruption

disruption
- Diminished sense of

unpleasant, and
I'd probably just

6. Summary of Results

B o70] A2k 9 AA BA Anll t}Sa} 7ho] ok
Elck

A, 2993 MY AHY YR ARIA ARA,
F2/d, ARG 2E AFAolA SLSIATHHL A]A]). 539
FoolA i 2 &3t 37](n’p = .517)5 LFERICH,
2 $ASE 0T 3 g3} 37|82 wo 79 8rA1o] &}
o7} AFEA} g /}:_175:_179‘3; 7}2st gk njAS 8
ABHACE. A B o] Sojgo] "o} HFR"
At e Aoz ARESIc

A, 7§ chatict ol Ak AatolA Y WAl 71
Aozt o 37 Ueptont, AsAre its A 9o
doll sk FOIATHE(2,58) =
= .081~.005). 21} A7)% 57 2502, EAF GO

2 ujorst} ARA ojoj EXJELS AR A A

Ji’l

N

01]}\1 47:][:]13] /\]’§J’4 K]K‘]‘o‘ 7HOI:}% "@E;‘}sgno]q ,.iﬂ
st uhke quisiolon], ol

g T‘}_\—O}"Oi OH}\-]QO1 71’ %E{
R0 APIH)E BEss AR UALUZOz of

she 4 ook

EIATHH3 #A]). ©

[
7t ohfeh, 233 - B e

of ALgAL A 271

Table 7. Summary of Hypothesis Testing Results

Hypothesis Description Result

Main Effect of Method
The consent-based method
will yield higher scores in

social appropriateness,
agency, and pleasantness

than the direct method.

H1 Supported

control and agency led to exit entirely.”
decreased pleasantness (P12, S1)
- ntin "
. . Conti u.ous . If the
listening/recording raised | . )
: information gets
surveillance and data
passed to
leakage concerns, )
. . . insurance
C. triggering anxiety and .
. S L companies...
Surveillance & rejection :
. this was the
Privacy - Consent-based methods .
. " most sensitive
partially mitigated threat
: and unpleasant
perceptions when refusal . S
rights and controllabilit intervention.
9 rotiabiity (P07, S2)
were explicit
- Time and cognitive load
reduction constituted
advantages, yet "Just having it
consent-based methods | record directly
were occasionally seems better... if
D. experienced as it asks
Efficiency vs. "response/procedural permission, 1
Burden burden” have to engage
- Provided in conversation
complementary rationale | one more time.”
for context-dependent (P16, S2)
direct intervention
preferences
- In opinion conflict
scenarios (S3), direct "Direct
intervention perceived as intervention...
"imposing correct feels like being
E. answers/being scolded,” scolded by a
Face Threat & . !
} threatening face and teacher, a
Authority . . .
provoking resistance coercive
- Explains amplified feeling.”
differential in S3 (P22, S3)
interaction patterns
- Al perceived as
secretary/assistant
facilitated acceptance; Al
perceived as "It remains
F monitor/judge triggered strictly in an
Al Role !-:ramin rejection instrumental
9| - Such framing operated tool role."
as cognitive lens (P15, S3)

influencing
appropriateness and
agency judgments

Interaction Effect
The difference between
H2 methods will be largest in
the personal conversation

context (S2: Health).

Not
Supported

Not applicable for single-item measures.

Sequential Mediation
The effect of the
intervention method on
H3 cognitive pleasantness will
be sequentially mediated by
social appropriateness and

Supported

agency.
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VI. Discussion and Conclusion
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1. Synthesis of Findings
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2. Theoretical Contributions
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