el C|X|E 2El X 5t5| =2 X|
-+ Journal of Digital Contents Society
+ Vol. 26, No. 10, pp. 2671-2681, Oct. 2025 M) Check for updates

Ml S7AREAL CIO|LE: HAS S8 BE S IE{HO|ANA 2 24 34t
R

'golofstm M C|XIMECHshel ClXtelMZ ghAlnby

2golisty I CIXeIM2chstel CIX|Zo|Clo{C] RN S W

Designers as Choice Architects: Nudging to Enhance Task
Efficiency in Activity-Centered Interface Design
Yui-Man Suen' - Seung In Kim®"

"Doctoral Student, Department of Design Studies, Hongik University, IDAS, Seoul 04068, Korea
2Professor, Department of Design Studies, Hongik University, IDAS, Seoul 04068, Korea

—

vz PO
e

of]
T= gxtolyE A A A 2H choice architect)E Aolstx, % G5 71l UX|(nudge)E ¢1E]H o]~
AHg3lo] g5 S4 AA(Activity-Centered Design, ACD) 374014 3 &84S 3212 4= 9
Fe A" S A AREAE aLEste], Q1A Al E A AT I-F3FH e 2HE-(HCD ©]
Al(choice architecture), WA] WlAYS, AR 3 (signifier), ¥ =M (feedback), A 2k constraint) 5 F*
3t} o5 @47} vl (taskonomic) 7%} 22 74 AF&AFe] A Bdly) FHEm E_,—i
FaL 17] F-8H8 94 o2 AN ¢ ol FH3ITh AZ 710 ~aF o m ek Ak ¢
H 71 Bz AR A8 TA7], A1 GA] o] A Qx| 7t A @A Q) ALeA; s S este U &
3 R AES 4’\}7”4 g o] mpE Folar, A5 Q1A S e, o WA THe S HAstele o
A A 3} 3] =il A okS Y1A] defo 2 Fjtete] AAlshE AT N -3 X84 TR Y 3 oA A8
ol A A A o ® 75 ehe W, I AT A A TA oo Al g

v =

mlru

2

o

2 v

=S
2,

Ir

H

o
)
o
Hﬂ
-0,
tlo

p

oft

A

}:0

e T
o O, dlo o T

ﬂl [

Hm )

-|—h [U.\.,_gl
i 2

13

A
o
=

ol
oXx
o 2 o &
~
>
ri

off fo [0 oft =
o fo oo P R o

o}m

ol
N O_|_4

o

O,

J
¢

_L
_Ll.:
julie

el

A

32

R
o,
o

@ ¥ > e
it 8o
Y
lo =
HU

ox
ol
sl
mlo

[Abstract]

This study positions designers as choice architects and investigates how behavioral nudges can be strategically applied to
interface design in order to improve task efficienc in activity-centered design (ACD). Addressing users with varying levels of
diverse digital proficiencies, the research draws on theories from cognitive psychology, behavioral economics, and human-computer
interaction theory to examine key design strategies such as choice architecture, nudge mechanisms, signifiers, feedback, and
constraints. It examines how these components, when integrated into a taskonomic structure, align with users’ mental models to
support goal-oriented activity and reduce cognitive load. Through a quantitative and qualitative case analysis of self-service kiosk,
the study assesses how such design factors intuitively guide user behavior. Findings reveal that strategic nudges—such as default
settings, progress indicators, and visually salient cues—are effective in minimizing decision friction, enhancing situational
awareness, and reducing errors. In conclusion, the strategic application of signifiers, feedback, and constraints offers a powerful
design framework for seamlessly guiding user interactions in high-frequency, goal-oriented digital environments.
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| . Introduction

In the evolving landscape of human—computer

interaction, digital interfaces are increasingly
challenged to support diverse users while ensuring
cognitive ease and functional reliability.
Activity—Centered Design (ACD) offers a compelling
framework by shifting focus from individual user
identities and preferences to the structure and logic of
the activity itself. Rather than designing interfaces
based on whom the user is, ACD prioritizes what the
user needs to accomplish, allowing ‘the activity to
define the product and its structure’, and promoting
logical workflows, intuitive sequences, and system
affordances that support purposeful action[1].

This paradigm proves especially effective iIn
public—facing systems, where users vary widely in
background, language and familiarity but share a
common, clearly defined goall[l]. In such contexts,
ACD enables a more inclusive and scalable solution by
reducing unnecessary cognitive load, promoting
error—resistant navigation, and accommodating varying
levels of digital fluency.

Central to this study is the concept of choice
architects — those who structure the decision—making
environment to guide user behavior[2]. By leveraging
key design strategies like signifiers, designers
influence how users perceive and engage with system
options, nudging them toward correct or efficient
actions. Such micro—level design decisions shape not
only usability but also task success.

This paper builds on a multidisciplinary foundation,
psychology, behavioral

drawing from cognitive

economics, and interaction design. Theoretical
frameworks such as Choice Architects, Nudge, Dual
Process Cognitive Theories, and Signifiers are
explored to understand how taskonomic interface
design affects perception, minimizes cognitive strain,
and enhances user performance in activity—centered
tasks.

To investigate these concepts in practice, this study
employs a mixed-method approach: (1) a quantitative
user survey measuring three variables — perceived
usability, decision clarity, and task efficiency, and (2) a
qualitative case analysis of interaction design patterns
in existing self-service kiosk, focusing on how design

elements, such as signifiers, feedback, and constraints
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shape user behavior and support activity—centered

interactions. Together, these methods aim to
demonstrate how ACD and nudging principles, when
thoughtfully applied, can improve activity focus
interface design and support better outcomes in public

digital systems.

Il. Literature Review
2-1 Designer as Choice Architects - The Role to Nudge

The concept of Choice Architect, originating from
behavioral economics, refers to the structuring of
environments to influence decision—making in a way
that promotes beneficial outcomes without limiting
individual freedom of choice[2], similar to the
architect of a building influences occupant behavior
through the strategic arrangement of structural
elements[3]. In the context of interface design,
designers act as choice architects by shaping the
context in which users make decisions[2], shaping
outcomes by determining how options are presented,
sequenced, or emphasized. Through the strategic use
of design elements, designers inherently influence
user action, and such structuring of choice is referred
to as Choice Architecture[2]. This aligns with the
understanding that there is no truly neutral design, as
all interfaces impose some form of structure or
constraint, whether intentional or not.

‘It is a common misconception that people only need
more data to make better decisions’[4]. Given that
users often face time pressure, limited resources, and
cognitive  capacity, they rely on heuristics,
simplifications and environmental cues to base their
decisions on[4]. Choice architecture helps guide
individuals toward simplifications in an effective way
or to steer people from using unfit simplifications[4].
Even seemingly minor design details can have
significant impacts on user behaviors[2]. While Choice
Architecture is concerned with all design elements that
shape decision—-making, including defaults, sequencing,
grouping, visibility, and layout, Nudges are the small
features or behavioral influences within Choice
Architecture that predictably influence behavior in a
positive or goal-aligned way. Nudging draws on

insights from behavioral economics, cognitive
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ergonomics and psychology to improve individuals’
decision-making[4]. Nudges are not mandates; rather,
they serve as non-coercive mechanisms for
influencing behavior. Rooted in libertarian paternalism,
nudging represents an underlying behavioral
intervention strategy to influence people’s judgment,
choice or behavior when ‘cognitive boundaries, biases,
routines and habits in individual and social
decision—making pose barriers for people to perform
rationally in their own declared self-interests’[5].
Nudges take advantage of users’ habits, routines, and
perceptual shortcuts, making them especially effective
in mass—use, public—facing systems where time and
digital fluency may vary widely.

Common examples in interface design include
default

constraints[8], progress indicators, pre—selections,

selections[6],[7], friction-based
and visual emphasis on recommended actions. These
mechanisms are instrumental in enhancing task
efficiency and improving usability for diverse user
groups.

Within the framework of ACD, nudges represent a
practical strategy for supporting goal-oriented user
behavior and effectively reducing cognitive load.
Designers, as choice architects, implement nudges not
merely to shape behavior, but to promote task success
- particularly in contexts where the user’s objective is
shared and clearly defined. The act of nudging, per se,
makes the pathway through a task more intuitive,
legible, and less prone to error.

2-2 Dual-System Decision Making

Human decision—making is often neither rational nor
consistent over time[4]. This reality is well captured
by the Planner-Doer Model, which frames individuals
as two semi—autonomous selves: a long-term,
reflective planner focused on future goals and a
short-term, impulsive doer driven by immediate
gratification[2]. This internal conflict mirrors the
cognitive structure in Dual Process Cognitive Theories
(DPTs), suggesting that the human brain functions in
two kinds of thinking: one that is fast, automatic,
emotion—driven (System 1), and another that is slower,
reflective and analytical (System2)[5].

The planner aligns with System 2, while the doer
operates through System 1, responding with minimal
cognitive effort and emotion—based judgments[9],[10].

This tension contributes to present bias, prioritizing

immediate rewards over long-term goals[11],
resulting in time-inconsistent decisions that require
interventions to support long—term interests[4].
Choice architecture emerges as a response to this
cognitive dynamic between long-term planning and
short-term impulses by reducing friction in
decision—making. Within ACD, this approach is
particularly valuable, as it prioritizes task efficiency
and shared activity structures over individual
preference. By embedding well-structured task flows
and nudging mechanisms, designers can minimize
cognitive strain and reinforcing behaviors that align
with the intended activity. This highlights the
importance of a design methodology that not only
accommodates real-world activities but also reinforces
goal-aligned behavior through strategic structuring,

precisely the function ACD is meant to fulfill.
2-3 Activity-Centered Design (ACD)

While wunderstanding specific users 1is critical,
designs intended for broad audiences, such as utensils,
sporting equipment, cameras, and automobiles, often
work effectively across diverse user groups. These
products may vary slightly across cultures but are, on
the whole, more similar than not due to their focus on
common, goal-directed activities. Their success stems
primarily from two factors: one, ‘the activity—centered
nature, and two, the communication of intention from
the builders and designers’[12].

ACD closely parallels Human Centered Design and
shares many of its fundamental principles, including a
strong emphasis on understanding users[12].
However, ACD extends further by requiring a
comprehensive understanding not only of users, but
also of the underlying technology and the motivations
driving the activities being performed[12]. Despite
technological advancements, many systems still remain
unfriendly, unintuitive, culturally biased, and
challenging to use[13]. This challenge has prompted
growing recognition — particularly as the field of
human—-computer interaction matures — of the need to
shift toward context-based and activity—centered
design strategies[14]. These approaches aim to
accommodate broader public needs by focusing on
shared tasks rather than individual differences[1].

ACD proposes that the structures and functions of a

http://www.dcs.or.kr
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product should emerge directly from the activity it
supports[1]. This means that the design emerges
directly from the goals, sequences, constraints and
context of the activity being performed, rather than
from abstract notions of user profiles. This approach
reduces cognitive load by aligning interface logic with
task flows, making task flows more intuitive. It
emphasizes that ‘design must address the entire
activity under consideration’[15].

One design implication of organizing and designing
distinction between

routes[16].  The
Taxonomic route organizes information into logically

interface structure is the

Taxonomic and Taskonomic
structured categories based on what things are[16],
such as means labeled as ‘Flights’, or ‘Hotels’ on a
travel website. It is most effective for users who are
already familiar with the system and know exactly
what they are looking for. In this case, users must first
identify the appropriate category before taking action.
In contrast, the Taskonomic route takes on an
approach to reflecting activity structure, based on the
tasks the users wish to accomplish, rather than by
types of objects or functions[17]. A Taskonomically
designed website might present goal-oriented options
such as ‘Plan a Trip’ and ‘Build Itinerary’, providing a
more intuitive experience that follows users’ natural
workflow — especially for novice or goal-directed
users.
Dougherty and Keller argue that humans
conceptualize the world based on the task at hand, not
on fixed categories. Labeled categories often reflect
broad conceptual relevance that may not align with the
specific demands of a given task[18]. Predefined
labels may lack nuanced details required for effective
action in task-based environments[18]. Successful
designs align seamlessly with the underlying activity,
offering  intuitive, action—oriented  support[12].
Interfaces shaped around real tasks, rather than rigid
classifications, enable users to produce knowledge
through interaction. This reinforces the central tenet
of ACD: tools must evolve around situated, practical
use and mirror the structure of the activity, not merely

the preferences of the user.
2-4 Signifier and Design for Expected Error

While ACD provides the foundational structure for
aligning systems with user tasks, its success also

http://dx.doi.org/10.9728/dcs.2025.26.10.2671

depends on how effectively interaction cues are
embedded within the interface. These cues play a
critical role in enhancing the discoverability of system
functions and guiding user behavior by making
possible actions more intuitive and perceptible[1].
‘Choice architects influence behavior when particular
attributes are made more or less salient’[3], signifiers
and feedback can function as nudging tools that subtly
influence user decisions without coercion.

Signifiers and feedback are perceptible cues, such
as visual, textual, or tactile indicators that
communicate how users should interact with a
system[1]. They serve as a vital bridge between the
system and the user, guiding interactions, reducing
ambiguity, and enhancing task efficiency by aligning
users’ perceptions with the intended functionality.
While affordances define what actions are possible,
signifiers clarify how those affordances can be
accessed or executed. Additionally, the presence of
feedback makes possible the interactive two-way flow
of information, in the form that is readily
interpreted[10].

world’, signifiers and feedback are deliberately

Embedded as ‘knowledge in the

designed to lower cognitive load and reinforce
appropriate behavior, bridging the gap between the
designer’s intent and the user’'s mental model[19]. To
be effective, these cues must be perceivable[1], often
taking the form of signs, labels, or diagrams, indicating
the correct course of action. Thoughtful placement of
such cues not only supports navigation but also
contributes significantly to error prevention, especially
under time pressure or when users are unfamiliar with
the system. By clarifying the correct path of action,
they reduce the likelthood of errors and support
goal-directed behavior. They do not only guide
behavior but actively reinforce task success, aligning
closely with the goal of nudging users towards better
outcomes without coercion. They form part of a
continuous, silent conversation between the designer
and the user, mediated through the interface[1],[20].
What is frequently dismissed as ‘human error’ is
more accurately the result of ‘design error, a
consequence of poor communication between the
system and its users[l]. To ensure usability and
resilience, interfaces must acknowledge that errors
are inevitable, proactively prevent, minimize, and
support recovery from errors[1]. This can be achieved
through the considered use of design elements such as
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signifiers, constraints and feedback, ensuring systems
remain functional even when errors occur[1]. Practical
strategies include the use of visual and functional
cues, such as variations in shape, size, color, undo
confirmation and  warning

functions, prompts,

messages.

lll. Methodology

3-1 Quantitative Analysis

Task
Efficiency

N\

Perceived Decision
Usability Clarity
Fig. 1. Preliminary conceptual model
A preliminary conceptual model (Fig. 1) was

developed to hypothesize the relationships among
Task Efficiency, Perceived Usability, and Decision
Clarity, positing a bidirectional relationship between
the Grounded
psychology and human-computer
that
clear

In cognitive
the
reduces

latter two variables.
interaction,
model suggests intuitive  usability
load,
friction, and their combined effect enhances task
To

empirically validate these constructs in the context of

cognitive decision—-making minimizes

completion within activity—centered interfaces.
the interface examined in the qualitative case analysis,
a quantitative survey was designed, focusing on how
nudging elements (signifiers, feedback, constraints)
shape user behavior.

The survey comprised 26 questions: demographics
(Q1-2) assessed five age groups (18-24, 25-34,
35-44, 45-54, 55+) and kiosk usage frequency to
contextualize participant profiles. The evaluation
section (Q3-26) measured the three variables using a
5-point Likert scale. A table summarizing the survey
their
presented as follows (Table 1):

questions and corresponding variables is

Table 1. Survey questions

No Survey Question Variable
Test
1 | What is your age group?
2 | How often do you use self-service kiosk?
Without reading the instructions, | immediately )
. Perceived
3 | recognize that | need to select a language as soon o
) Usability
as | see the icons.
How clear were the overall visual indicators in .
T ) : ) Decision
4 | guiding your actions while selecting languague .
; Clarity
option?
How effectively did the visual indicators Decisi
i . ecision
5 | communicate the systems request for selecting .
. Clarity
your prefered language options?
The icon representing my own language grab my Decisi
. ) ; ; ecision
6 | attention, and | recognized it without much .
Clarity
thought.
7 | immediately recognized the language options | Decision
when | see the text in my own language Clarity
8 The labels in my own language make it easy and | Decision
intuitive for me to make my decision. Clarity
The pre—checked boxes in the agreement are
) o Task
9 | convenient for users, and help facilitate the -
Efficiency
process
The pre—checked boxes indicate that need to | Task
10 . ) o
agree to the items in order to proceed. Efficiency
11 The red checkmarks clearly show that the terms | Task
have been agreed upon Efficiency
The instructional image placed in the center of the .
) ) . Decision
12 | screen is eye—catching and clearly directs me on .
Clarity
where and how to act.
13 It is clear to me that, | need to scan my passport to | Decision
proceed to the next step. Clarity
14 The progress bar placed at the top clearly | Task
indicates my current step in the process. Efficiency
15 The progress bar helps me to understand the | Task
sequence of the task and the remaining steps. Efficiency
The labels on the progress bar clearly| Task
16 ; ; f o
communicate the actions required at each stage. | Efficiency
1 The instructional image makes it clear that | need | Decision
7 . . .
to scan the receipts at this step. Clarity
The table at the bottom clearly displays the refund
18 amount and other details, allowing me to | Decision
understand the amout | will be receiving without | Clarity
ambiguity.
19 The 'Scan Coamplete' button is obvious and | Task
clearly indicates as the last step of the process Efficiency
20 The options are clear, and | can interpret them | Perceived
immediately without much thought or processing. | Usability
1 It is clear to me that to process further, | simply | Decision
need to click and select the desired option. Clarity
22 | The text instructions are direct and clear. Percglyed
Usability
23 The map provides me with a sens of direction and | Decision
supports my orientation in the airport. Clarity
o Overall, | found the functions in this system were | Perceived
well-integrated and ease to understand. Usability
| would imagine that most people would be able to )
. ) ; .. | Perceived
25 | use this system quickly and easily, even with Usabilit
limited digital knowledge. y
o6 The system was easy to understand, and | did not | Perceived
hesitate about what to do while using it. Usability
2675 http://www.dcs.or.kr
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The survey's reliability was assessed using
Cronbach’s alpha, revealing high internal consistency
across the constructs (overall a= 0.931 for 24 items,
n=202). Specifically, Perceived Usability yielded a=
0.941 (6 items), with corrected item-total correlations
(CITC) ranging from 0.800 to 0.840 and alpha if item
deleted < 0.941, indicating strong item coherence.
Decision Clarity showed a= 0.937 (11 items), with
CITC from 0.700 to 0.780 and alpha if item deleted <
0.937. Task Efficiency had a= 0.912 (7 items), with
CITC from 0.701 to 0.771 and alpha if item deleted
<0.912. All CITC > 0.4 and a > 0.9 confirm excellent
reliability. Validity was further supported by a
Kaiser-Meyer-Olkin (KMO) measure of sampling
adequacy of 0.941 (excellent) and Bartlett's test of
sphericity (x2 = 3301.658, df = 276, p=0.000),
indicating the data’s suitability for factor analysis.
Correlation  analysis revealed strong  positive
relationships among the variables: Perceived Usability
with Task Efficiency (r= 0.912, p < 0.01), Decision
Clarity with Task Efficiency (r=0.937, p < 0.01), and
Perceived Usability with Decision Clarity (r= 0.941, p
< 0.01), providing initial support for the bidirectional
model. These analyses, including planned regression
and mediation assessments, were conducted using

SPSS to ensure robust statistical processing.
3-2 Qualitative Case Analysis

The study analyzes interfaces widely used by
time—-constrained, diverse users with varying levels of
digital literacy, focusing on the self-tax-refund kiosk
at Incheon Airport, Seoul. The analysis examines four
key design dimensions: (1) signifiers, including how
clear buttons, labels, and colors guide user actions; (2)
feedback, timely and interactive communication that
directly affects users’ decision—-making and cognitive
state ; (3) constraints, digital limitations that serve as
error prevention mechanisms; and (4) task efficiency,
evaluating whether steps follow a logical, taskonomic
sequence that aligns with the user’'s mental model of
the activity. By observing how these elements operate,
this research assesses the choice architecture that
facilitates goal-oriented tasks through the options
presented and sequenced, and evaluates the usability
and behavioral impact of design strategies in
high—traffic, goal-directed environments.

http://dx.doi.org/10.9728/dcs.2025.26.10.2671
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3-3Integrated Key Findings

The interface begins with a clear signifier — “Please

select the language you want’ - displayed in 4
frequently used languages, determined through
data—-driven prioritization of common traveler

demographics (Fig. 2). This is reinforced through
multilingual text and visual redundancy, with large,
high—-contrast country flags prominently positioned at
the top, serving as strong signifiers that visually guide
users toward quick, intuitive decision—-making. The 12
default language options are consistently labeled in
multiple languages, nudging diverse users to identify
their preferred language with minimum cognitive load.
Quantitative analysis supports this, with Decision
Clarity (a= 0.937), reflecting the effectiveness of
signifiers in reducing cognitive load. The interface also
embeds light constraints by requiring language
selection before allowing progression, ensuring proper
localization for subsequent steps.

b\c Easy lax Refund 1‘6 1 5

-!]gaseﬁlect the language you want:
EEREREARIES.
& =

s ViE pE-
B) @ N (B

Bahasa
Melayu

Bahasa o ol l

{ Indonesia PycckunimAsbik )
1 =

Francais Espafiol st=0f

“to show different language options
Fig. 2. Step 1 - Language selection

The next step requires passport scanning and
personal data consent (Fig. 3). The interface provides
an explicit text signifier directing users to scan their
passport and uses a visual diagram of the physical



Designers as Choice Architects: Nudging to Enhance Task Efficiency in Activity-Centered Interface Design

scanner layout as an effective signifier to guide
correct user action. It also structures the required
legal consent items as a checklist with immediate
visual feedback in the form of checkmarks. This step
is presented as a ‘simple default’ with pre-checked
boxes (Fig. 3), along with the red color scheme,
reinforcing situational awareness and task focus.
Regression analysis confirms Task Efficiency (a=
0.912) is positively influenced by Perceived Usability
(B=0.236, p < 0.001, Re= 0.201), supporting the role of
defaults and feedback in streamlining the processes.
The interface logic aligns with task flows, guiding
interactions and making the process more intuitive.
The choice architecture also imposes constraints that
prevent progress until the passport is scanned and all
consent items are acknowledged, ensuring correct
flow of the activity.

2026:06.00

O éEasy Iax Refund 16 15

077 203

; -
O] %8
Retund method Compiete

Scan the passport if you agree

Agree to Collection and Use of |
Personal Information ichdetan)
Agree to Collection and Use of (- y
Y| Unique Identification Information iewidetal
Agree to Entrusted Handling
Personal Information Rexizet]
Agree to Provision of Personal . 7
Information to Third Party ewigetal
Agree to Privacy Policy |

<] [

LA

“Multiple languages shown in interface.
Fig. 3. Step 2 - Passport scanning

In the third step, users are prompted to scan their
purchase receipts for tax refund eligibility (Fig. 4).
The signifiers are action—oriented, guiding users with
both text and imagery. The choice architecture is
structured around the activity of submitting proof of
purchase and is visually supported by a signifier, an
on-screen image nudges users to scan the correct
receipt placement and reduces ambiguity. This aligns
with a strong correlation between Decision Clarity and

Perceived Usability (r= 0.941, p < 0.01), validating the
clarity of visual cues. Each successfully scanned
receipt is displayed in a table format, providing
real-time feedback on transaction details including
receipt count, purchase serial number, refund amounts,
and customs clearance status. The format, along with
the logical signifiers and feedback, mirrors the design
of a printed receipt, enhancing user comprehension
through cognitive alignment. The ‘Scan Complete’
button functions as a ‘forced choice’ and is functionally
gated, serving as both a constraint to prevent errors
and a default to ensure process compliance.

2022109:02

QOO €Easy rax Refund 16 16

o
Scan passport Terms of
i Use Agreement

® ~
Refund method Complete

0 Read each refund slip as shown on the page.

SUEN YUI MAN 550+ * ‘

\
| |

1/1

Manual : s
i Scanning compiete 0

"Multiple languages shown in interface.
Fig. 4. Step 3 - Purchase receipts scanning

The main goal of the final step is to nudge users to
select their preferred refund method (Fig. 5). The
progress bar (Fig. 6) clearly indicates the last stage,
labeled as the ‘Refund Method to help users stay
aware of their position in the task sequence. This is
supported by regression results showing Decision
Clarity significantly predicts Task Efficiency (3=
0.257, p <0.01), highlighting the progress bar’s role in
task flow. This process is guided by large, clear visual
signifiers, including a currency icon and a recognizable
payment platform logo. The choices are presented in a
simple layout with minimal cognitive load, allowing

http://www.dcs.or.kr
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users to quickly interpret the options. A confirmation
pop-up prompt (Fig. 7) appears when users select
cash as their refund method, providing clear
multilingual instructions and a visual map as a spatial
signifier to support orientation. The signifier also
functions as feedback, confirming task completion and

directing the next required action.

20720008

C O €asy rax Refund 16 16
= \\7 — =
) L(
T . / Use ment ¥ o

Cash

Cash in Korean won (KRW) after the outbound immigration procedures.

Alipay

e |

“display of payme;n{ c_)ptions
Fig. 5. Step 4 - Refund method selection

Scan refund slif Refund method Complete

KiosK
£32 AL, 284 HI0|EMA EZ5HA7]
HRRILICH
After immigration,
please go to gate28 get a refund.

LREE , & 28 SEHORE.

“multilingual instructions
Fig. 7. Pop-up prompt
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The case study above exemplifies how effective
choice architecture, when integrated with clear
signifiers, appropriate nudges, constraints and timely
feedback can reinforce behaviors that aligns with
intended activities. To empirically validate the
preliminary  conceptual model, the following
hypotheses were tested through theoretical analysis

(Table 2).

Table 2. Hypothesis results

Hypothesis & Content Result
Ho D.eC'.S.'Oﬂ Clanty & quk Efficiency exhibit a Supported
significant relationship
HA Dlec[sllon Clarlty .& Percglved Qsablllty exhibit a Supported
significant positive relationship
Ho Rergglved Usap|ll|ty & Tgsk Ef.fICIeI"ICy exhibit a Supported
significant positive relationship
Perceived Usability mediates the relationship
H3 between Decision Clarity and Task Efficiency Supported

The results confirm all hypotheses (p <0.01),
aligning with the strong correlations (r =0.912-0.941)
and regression findings (R°= 0.201). This supports the
bidirectional relationship, with mediation enhancing the
model’s explanatory power for task completion in the
kiosk interface. First, reducing choice overload as a
nudge strategy is supported by high reliability (overall
a= 0.931) and correlations (r= 0.912-0.941, p <0.01),
indicating the minimalist interface enhances Task
Efficiency by minimizing cognitive strain, as each
additional choice demands additional time, and more
options place a greater cognitive burden due to the
additional need to evaluate options, potentially
out-weighting the benefits of greater choice[3]. By
structuring the choices with just enough and
contextually relevant options, the interface minimizes
decision friction while maintaining clarity of action,
guiding users toward achieving task-oriented goals.
Second, through default options and constraints, choice
architects can exert influence over the resulting
choices[3], validated by regression (Re= 0.201), exert
influence over choices. Defaults act as decision aids,
especially when they align with what most users prefer
when making an active choice[3]. This can be seen in
design elements, such as the ‘simple default’ of
pre—checked boxes in consent items, ‘forced choice’ to
prevent incomplete submissions and restricting
progression to the next step until an active choice is

made. The ‘simple default’ strategy simplifies the
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process, enhances user flow and reduces hesitation,
while the ‘forced choice’ mechanism ensures that
users engage with necessary, critical steps,
reinforcing procedural correctness. Together, the
default options streamline the process for most users
and provide guardrails to prevent errors, aligning with
the ACD goal of structuring design around activities
and minimizing unnecessary cognitive effort. Third,
visual signifiers act as cognitive shortcuts, quantified
by Decision Clarity’s strong impact (B= 0.360, p<
0.001), reducing dependency on prior experience or
language fluency, allow low-effort decision—-making
through System 1. The strategic use of visual salience
nudges users toward faster selection, reducing friction
under time constraints. The progress bar, as a critical
signifier and feedback mechanism, directly supports
situation awareness. It visually reflects the taskonomic
structure of the activity, enabling users to navigate the
interface with greater ease. This brings to the fourth
strategy — using taskonomic structure to align with the
underlying activities. The interface follows a logical
activity—based structure, employing a taskonomic
approach that guides users through relevant steps,
consistent with regression significance (p <0.001). The
design aligns with task flow, presenting only the
options and information relevant to completing the
activity. Lastly, feedback mechanisms, supported by
mediation (effect size = 28.6%), reinforce perceived
control and task progress. Feedback such as
checkmarks and confirmation pop-ups communicate
task completion and support users mental model by
closing the loop between user action and system
responses.

3-4 Discussion

To further interpret the findings, Norman’s concepts
of the Gulf of Execution and the Gulf of Evaluation
provide an insightful lens for understanding how
interface design either supports or hinders task
performance.

The Gulf of Execution refers to the gap between a
user’'s goal and the means to execute it through the
system. This occurs when the interface fails to
should be
performed, leaving users to figure out how the system

communicate how required actions
operates while trying to achieve their goals. Unclear

instructions, ambiguous labels, or illogical task flows

create friction that forces users to pause or backtrack.
This gulf can be narrowed by designing interfaces that
clearly and efficiently communicate required actions
through nudging mechanisms such as visible signifiers,
constraints and taskonomic sequencing, structuring
options and interactions in a way that reflects the
activity itself, and makes actions discoverable and
logically aligned with the user’s goal.

The Gulf of Evaluation, on the other hand, refers to
the gap between the system’s response and the user’s
ability to interpret that response. ‘It reflects the
amount of effort that the person must make to
interpret the physical state of the device and to
determine how well the expectations and intentions
met’[1].
feedback[1], such as confirmation messages or status

have been Immediate, meaningful
indicators, not only narrows this gulf but also serves
as a nudge, reinforcing correct behavior, enabling
users to evaluate outcomes and reduce anxiety.
Designers, when acting as choice architects within
an ACD environment, shift the emphasis from
individual user preferences to the inherent, logical
structure of activities themselves, This role involves
shaping decision—making environments that
predictably and positively influence user behavior and
understanding of the system. Key competences
requires for designers in this capacity include the
followings. 1) Understanding user needs: ACD has a
strong emphasis on understanding the common and
goal-directed activities of users, designers must,
therefore, analyze the ultimate motivations driving the
activities of users. 2) Behavioral guidance through
subtle

mechanisms such as

interventions: implementing nudging

defaults, visual salience,
progression indicators, to guide users without
coercion. These nudges should be transparent rather
than manipulative, while accommodating diverse
proficiencies. 3) Error prevention and resilience
design: effectively utilize design elements like
signifiers for evaluation (perceptible cues for actions),
feedback for evaluation (real-time responses to user
inputs), and constraints for error prevention
(limitations to prevent misuse) to foster task efficiency
by making activities discoverable and recoverable.
Some critics argue on favor of education over
nudging, believing that people’s decision-making
abilities should be strengthened rather than shaped

through choice architecture. However, many nudges

http://www.dcs.or.kr
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are Inherently educational, such as disclosures,
warnings, and reminders are intended to inform
users[2]. Design elements in choice architecture offer
well-curated options and well-considered defaults that
can be chosen and rejected freely by users. It is worth
noting that while extensive research has examined
how the number of options affects decision—making,
balancing competing objectives makes it difficult to
establish a universal guideline for the optimal number
of choices to present. A practical recommendation,
however, is to present 4 or 5 well-balanced,
non—-dominating options to encourage thoughtful
evaluation without being influenced by too few
choices[3].

IV. Conclusion

Choice architecture and nudging are indispensable
aspects of user interface design, as any presentation
of options inevitably influences decision—making.
Designers, serving as choice architects, play a vital
role by intentionally structuring interactions to guide
users toward intuitive and beneficial outcomes. When
interface flows align with the logical progression of
tasks, wusers navigate effortlessly, experiencing
minimal confusion and redundancy.

Through the strategic application of signifiers,
constraints, and feedback, designers can subtly
influence user behavior without compromising
autonomy. These elements—when clearly defined,
appropriately limited, and contextually placed—
collectively nudge users toward rational, goal-directed
actions that improve task efficiency and enhance the
overall experience. Crucially, as highlighted in existing
literature, presenting choices neutrally is largely
impossible. As Thaler et al. assert, “It is impossible for
a choice architect to avoid influencing people’s
behavior”[3]. This reinforces the idea that every
design decision carries weight.

Norman further emphasizes that “design is
concerned with how things work, how they are
controlled, and the nature of interactions between
people and the technology’[1]. Designers must
therefore shape ‘knowledge in the world’ by deploying
cues that minimize cognitive load and support fast,

intuitive decisions through System 1 thinking. This

http://dx.doi.org/10.9728/dcs.2025.26.10.2671

study reaffirms the designer’s ethical and practical
responsibility in using choice architecture thoughtfully
to empower users and facilitate seamless outcomes.
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