SH27 BE M B5t =27

Journal of The Korea Society of Computer and Information
Vol. 31 No. 5, pp. 179-195, May 2026
https://doi.org/10.9708/jksci.2026.31.05.179

Conceptual Validity Verification of a Narrative-Based User Experience

Evaluation Framework: Expert Validation of Freytag's Pyramid and
PAD-Heatmap Integration

Sunyoung Jang*, Hokyoung Ryu**

*Ph.D. Student, Graduate School of Technology and Innovation Management, Hanyang University, Seoul, Korea
**Professor, Graduate School of Technology and Innovation Management, Hanyang University, Seoul, Korea

[Abstract]

UX evaluations of public digital services rely on single-point measurements taken after the fact,
failing to capture changes in usability at each stage of the user journey. Furthermore, they are limited
by the fact that, during retrospectives, the overall experience is distorted in memory due to the
Peak-End Rule. This study proposes a narrative-based UX evaluation framework that applies Freytag's
Pyramid, comprising Exposition, Rising Action, Climax, Falling Action and Dénouement to the public
digital service user journey. This framework integrates Pleasure-Arousal-Dominance(PAD) self-report
measurements and heatmap behavioral data through triangulation. Conceptual validity was examined
through semi-structured interviews with seven UI/UX experts and deductive qualitative content analysis
following Elo and Kyngds. Expert validation showed unanimous agreement on practical value over
existing methods and supported the conceptual validity of the Dominance dimension as a critical
indicator for capturing perceived control in mandatory public service contexts. As an exploratory study
examining the conceptual validity of the framework, this study establishes a theoretical foundation for
integrating narrative theory into UX evaluation methodology and provides concrete grounds for the
measurement design of subsequent empirical studies. However, operational variables for the framework,
such as measurement interface design, particularly the influence of popup-based PAD measurement on
dimension-specific scores, the operational definition of stage boundaries, and PAD-heatmap interpretation

criteria, require empirical refinement through subsequent experimental research.
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II. Theoretical Background

2.1 Theoretical Limitations of UX Evaluation in
Public Digital Services
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2.2 Structural Characteristics of Public Digital
Service Experience
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Table 1.

Comparison of Experience Evaluation Structures between Private and Public Digital Services

Script Formation through repeated use

Comparative Attribute Commercial Public Comparative
p Digital Services Digital Services Basis
Usage Motivation Voluntary selection Mandatory/compulsory use [8]
Alternative Availability Mu.ltlpl.e alternatives, free Monopolistic provision, no alternatives | [9]
switching
. Exit ibl Exit ilable, task leti
Exit Possibility xi p.ossm.e upon xit unavailable, task completion 191, [20]
dissatisfaction mandatory
Usage Frequency and Cognitive script accumulation | Limited script formation due to (181, [19]

infrequent and irregular use

Reference Point
Formation

Relative standards through
inter-service comparison

Confusion in reference point
formation due to absence of
comparative targets

[17]

Peak-End Rule + contrast

Primary Sources of .
y effect against reference

Loss of perceived control +
compounded Peak-End Rule +

Experience Evaluation . . ; sustained uncertainty after task [7], 9], [17], [18]
. points + expectation bias . . .
Bias . . . completion leading to ambiguous
from script violation . .
experience endpoint
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2.3 Narrative Theory for Structuring Temporal
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2.5 Structural Foundation of Narrative-Based
UX Evaluation Framework
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Narrative-Based User Experience Evaluation Framework

SERVICE FLOW

T .e oo eee oo
Task Initiation M Information Processing |2 Core Action 5 Result Verification M Task Completion
Entry & goal recognition Search & condition setting Input & submission Success/failure feedback Service exit
FREYTAG 5-STAGE PROVISIONAL MAPPING
Exposition } Rising Action ] Climax ] Falling Action ] Dénouement
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Contiruous behavioral log — entire service jeurney

@ PAD Self-Report — 3 inflection points

O Post-Survey — Retrospective evaluation

) Heatmap — Continuous collection

Fig. 1. Application Structure of the Narrative—Based UX Evaluation Framework
(Freytag stage mapping represents a provisional operationalization hypothesis)
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III. Research Method

3.1 Framework Design
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Table 2. Provisional Mapping between Common Service Structure and Freytag's Five Stages

Freytag Stage Task Characteristics Emotional Dynamics
Exposition . - -, . .
. Service entr oal recognition Initial expectation formation
(Task Initiation) y. 8 9 P
Rising Acti . . . nitive load & tension graduall
'sing c.lon . Information search, condition setting .Cog } 9 y
(Information Processing) increasing
Climax . . . L Peak of concentration, anxiety &
. Input, decision, confirmation, submission .
(Core Action) tension
Falling Action . Gradual tension relief or sustained
9 . Success/failure feedback )
(Result Verification) tension
Dénouement . . L . .
. Service exit Retrospective impression formation
(Task Completion)

x Stage-to-service-flow correspondence represents a provisional operationalization hypothesis subject to empirical

refinement in subsequent research.

Table 3. Expert Profiles

ID Degree / Major Expertise Career (yr) Position Interview
E1 Master's / Digital Design UI/UX 24 Director In-person
E2 Master’s / Cognitive and UI/UX 10 Lead In-person
Perceptual Psychology
E3 PhD / Industrial Engineering HCI, UI/UX 8 Senior Product Manager Remote
E4 PhD / Visual Design UX Design 20 CEO Remote
E5 PhD / Industrial Engineering UI/UX Planning 20 Director In-person
E6 Master's / Business Administration UI/UX Planning 25 CEO In-person
E7 PhD / Cognitive Science HCI, UI/UX 25 CSO Remote




186 Journal of The Korea Society of Computer and Information

AAFFORN, FuR 29 5739 1A 3 A
A WS A4 SNA BENS YT B3]

3.2 Expert Selection

zlg a9 A el A5 el BAA

T 7 (purposive sampling)2 £} Ul/UX £of AZ7} 7
Q1S Astatt AR 7152 YRIE AH|A9] UX AA,
AL, HCI ool A AT = 89 o= B/stal,
¢ 2oF MArer] o] st E ZhE AwrtE AR5k
o} 7919 Awt g2 NEA Efgdel EAN A5
=A02 oh= & A A ABPEZ AEst|of] A-
THEooi39]. AR AfolA AR B2 A =
o] opd 'JHo] mI}'S 7]EO0 R o0, M3y Aol =
H 129 AEdE 74 ATY A$ 6~1278 AtojolAf

rJ

O

AM EZ3E wgdel 9FE sh 40l Blost
Kyngas| 141= UIg2A9 Elabd 2ug o) 187} o)

do] 282 YHEA 97102 Apslgon], B AT

[e] ﬁl_.
5\_—1\— I_]_%]_QEE .80 O]/\O}q l.;.t J_ﬂi%‘ 5%%}—/,\— 9\11:’}
[40]. Table 3& %ol A2rlo] made Alst Zlo|c}

rulo
2

Table 4. Structure of Categorization Matrix

3.3 Data Collection
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3.4 Data Analysis

QIE}R HloJEl= Elo?t Kyngds[14]°]
85 (deductive qualitative content analysis) AA}o]]
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Main Category Sub-category

Definition

D1. Validity of Applying Mapping

D1-1. Validity of Five-Stage

Logical validity of mapping Freytag's Pyramid
onto the public digital service user journey

Freytag's Pyramid to Public

Digital Services Abstraction

D1-2. Validity of Common Journey

Representativeness of abstracting user
journeys across five service patterns into a
common structure

Dominance Dimension

D2-1. Appropriateness of

Whether the Dominance dimension is
appropriate for measuring user experience in
mandatory-use public service contexts

D2. Appropriateness of PAD

Model Measurement Design .
Timing

D2-2. Sufficiency of Measurement

Whether measurements at three
stage-transition points are sufficient to
capture emotional changes

Method

D2-3. Feasibility of Measurement

Whether a visual analog scale based on emoji
is practically feasible for actual users

D3. Validity of Heatmap Triangulation

D3-1. Value of PAD-Heatmap

Whether integrating subjective PAD
measurements with objective heatmap
behavioral data provides additional value over
single-metric measurement

Behavioral Data Integration

Heatmap Indicators

D3-2. Appropriateness of

Whether the selection of six heatmap indicators
(Click, Move, H2C, Path, Dwell, Scroll) is
appropriate for capturing user behavior

D4-1.

D4, Practical Applicability Existing Methods

Practical Value over

Distinctive practical value of the proposed
framework compared to existing post-task
survey and task-completion evaluations

D4-2. Implementation Barriers
and Improvement Priorities

Anticipated barriers and priority improvements
upon practical adoption (open-ended)
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Table 4-1. Examples of Abstraction Path Based on the Categorization Matrix
Component Example 1 Example 2

us to observe users' emotions

Raw Statement

little meaning."

[E1] "PAD seems appropriate in that it allows | [E3]

multidimensionally across Pleasure, Arousal,
and Dominance. In particular, measuring
Dominance in public service contexts is so
critical that without it, this study would have

"If you define the page where cognitive load
is highest and errors occur most frequently as the
climax, then the mapping would be valid."

In the public service context, the Dominance
dimension functions as a key indicator that

If the climax stage is operationally defined as the
point of highest cognitive load and error

Centrality of Dominance in public services

Meaning Unit . . . . .
9 complements the limitations of conventional | concentration, the Freytag-based journey mapping
two-dimensional emotion measurement is valid
Code Multidimensionality of PAD measurement / Proposed operational criterion for the climax stage

/ Conditional acceptance

Sub-category D2-1. Dominance dimension

D1-2. Journey abstraction

Category D2, PAD Measurement

D1, Freytag Validity

Judgment O Support

A Conditional support
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Table 5. Summary of Expert Validation Judgments by Category (E1-E7)

Category Sub-category E1 E2 E3 E4 E5 Eé E7 Overall
D1, Freytag D1-1. Stage mapping O A A A A A A A Conditional
Validity D1-2. Journey abstraction A A A O A A A A Conditional
D2 PAD D2-1. Dominance dimension O A A A A A A A Conditional
Me’asurement D2-2. Measurement timing O A A A A A A A Conditional

D2-3. Measurement Method A A A A A A A A Conditional
D3, Heatmap D3-1. Triangulation O A O O O O A O Support
Integration D3-2. Heatmap Indicators O O N/E AN A A A A Conditional
D4-1. Value vs. existin
D4, Practical Methods ’ o o o o o o o O Support
Applicability D4-2. Implementation _ _ _ _ _ _ _ _
barriers
% O Support, A Conditional support, — Not applicable(open-ended), N/E(Not evaluable)
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