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Abstract

Context and Purpose: Traditional tools like hard copy maps face limitations in supporting
economic development and preserving national identity, failing to effectively encourage
younger generations to visit historical monuments. This study examines the integration of
digital virtualization especially 360-digital virtualization with hard copy maps to encourage
tourists to visit historical sites. The main objectives are to identify factors influencing travel
encouragement and extract decision rules from a random forest model.
Design/methodology/approach: The research is descriptive-analytical with a quantitative
approach, based on a survey of 200 respondents from diverse age groups. Descriptive and
advanced statistics were analyzed in Python using the stimulus-organism-response framework.
Extracted data were evaluated with a supervised random forest machine learning model in
Python's scikit-learn library. Findings: Based on the S-O-R framework and Shapiro-Wilk test,
data were non-normal, leading to the Kruskal-Wallis non-parametric test, which confirmed
significant generational differences. The random forest algorithm achieved 74% model
accuracy, with extracted rules showing that individuals aged <40 with high VT and AR
stimulus are more likely to be encouraged. Feature importance ranked hard copy map stimulus
mean highest (0.11), highlighting the value of combining it with new tools. Age followed
(0.096), underscoring generational impacts. Conclusion: This study offers an innovative
approach to sustainable historical tourism in Iran. A practical recommendation is designing a
website linking hard copy maps to VT and AR via QR codes for interactive experiences.
Originality/value: The research's novelty lies in integrating three tools with random forest
for practical rule extraction—the first in Iranian tourism—and its originality in applying the
S-0-R framework to predict age-based encouragement.
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1. Introduction

Iran boasts a rich historical heritage with over 19
UNESCO World Heritage sites, making
historical tourism a key driver for leisure, cultural
identity, and sustainable development. These
monuments support social cohesion, job creation,
and economic growth in marginal areas.
However, post-COVID-19 visitation to sites like
Persepolis and Nagsh-e Jahan Square has
stagnated or declined. Tourism contributes only
4.7% to GDP, far below potential. Traditional
hard copy maps lack interactivity and visual
appeal, particularly for younger visitors.
Technologies like 360-degree virtual tours (VT)
and augmented reality (AR) provide immersive
alternatives. Generational gaps in adoption
necessitate hybrid approaches. This study fills the
gap in comparative analysis of hard copy maps,
VT, and AR in Iranian heritage tourism, using
random forest to derive decision rules and
integration strategies.

2. Research Methodology

A descriptive-analytical quantitative design was
adopted. The sample included 200 respondents
from four generations in Tehran and Tabriz,
recruited through convenience and snowball
sampling. The questionnaire, grounded in the
stimulus-organism-response (S-O-R) framework,
evaluated stimulus (e.g., realism, interactivity)
and organism (educational value, attractiveness)
for each tool on a 5-point Likert scale, alongside
demographics and encouragement measures.
Validity was established by experts; reliability
(Cronbach's alpha).

Features were engineered, including means,
interactions, ratios, and binary indicators (e.g.,
AR_high). Random  forest classification
predicted encouragement, optimized via grid
search. Performance metrics included accuracy,
F1-score, feature importance, and decision tree
rules.

3. Research Findings

Descriptive results revealed AR leading in
stimulus (mean 3.53, SD 0.58) and organism
(3.47, SD 0.75), outperforming VT and hard copy
maps. Generational patterns showed Baby
Boomers preferring hard copy maps (stimulus
4.18), while Gen 2/Y favored VT/AR.

The random forest model yielded 74% accuracy
and 0.73 weighted F1-score. Top features were
Hard copy_Stimulus_mean (0.11), Age_log
(0.097), Age (0.096), and VT-AR interactions.
Confusion matrix highlighted stronger prediction
for encouragement. Decision tree rules identified
paths: low experience with young age and high
AR stimulus favored encouragement; older age
with  low VT organism led to non-
encouragement. These support S-O-R, with AR
driving engagement in younger cohorts.

4. Conclusion

Hybrid integration of VT and AR with hard copy
maps holds strong promise for revitalizing
historical tourism, especially among youth.
Random forest insights underscore age and AR
stimulus as key predictors within S-O-R.
Recommendation: QR-based platform linking
hard copy maps to VT/AR for personalized
experiences. This research advances sustainable
heritage tourism strategies in Iran.
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