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Abstract— This study discusses the assessment of a virtual museum application development based on machine learning models for
Palembang culture education through the Sultan Mahmud Badaruddin Il museum cultural heritage by using the Technology
Acceptance Model approach. The application was tested to measure the user acceptance of the application and pre-test and post-test
to measure the effect size of the application as a learning media. A total of N=32 student participants were involved in testing the
Sultan Mahmud Badaruddin 11 innovative virtual museum application for museum visitors was dominated by students who came to
the museum to learn the culture and history of Palembang. Hypothesis testing results show that the perceived usefulness and perceived
ease of use variables do not affect the attitude toward the use of the innovative virtual museum application. The attitude toward the
use of the variable affects the behavioural intention to use, which directly also has a moderate effect on the actual use of the application
where the dependent variables have the value of R2 > 0.5. The developed app is recommended as alternative learning media during
a pandemic where the app testing participants express interest in using the app to enhance the Palembang culture learning experience.

Keywords—machine learning; Palembang culture education; Sultan Mahmud Badaruddin 11; learning enhancement; learning
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1 INTRODUCTION

A museum is an institution that has roles for education and
recreation. Visitors can increase their knowledge about
culture, art, and history through museum collections as well
as recreation with educational activities in physical museums.
The problem arose when the COVID-19 pandemic hit the
world. To reduce the spread of COVID-19, the Indonesian
government implemented a policy to limit physical activities,
including for learning purposes, by establishing rules for
learning from home. The Museum was also forced to close
due to the large-scale social restriction policy set by the
government for organizing activities in public spaces. As a
result, many museum visitors in the early days of the
pandemic decreased significantly. For example, the Sultan
Mahmud Badaruddin Il (SMBII) museum decreased to 90%
in 2020 compared to 2019 before the pandemic, which had an
impact on the low performance of the museum's educational
role because the number of visitors was used as an indicator
of the performance of the Museum's educational role. The
visitor is dominated by the student who can no longer carry
out museum learning activities during the pandemic, so of
course, it impacts cognitive abilities if there are no alternative
media for museum learning that is representative and
interesting, like a physical museum.

To overcome the limited access to physical museums,
alternative media are needed to implement museum roles for
education and attract visitors to use them in museum learning.
Information and Communication Technology present the
answer to these problems. Various worldwide applications
have been developed by museums, web-based, mobile, and
robotics [1]. Multimedia applications [2]-[4], Museum
Information Systems [5] Augmented and Virtual Reality [6]—
[10]digital guides [11]-[14], educational games [15]-[17]
part of the strategy management of exhibits and improve the
experience of museum visitors [18]. The results of the
implementation of the museum application show that
information technology and the internet are effective in
providing easy access to the museum, providing more
interactive and interesting collection information by making
the past stored in the museum as if it came back to life and
the atmosphere can be felt by visitors through audio and
visual technology, especially for museum learning objectives.
Many virtual museums are developed based on AR / VR
because the collections presented in 3D make the collections
look real or alive so that users seem to be in the real
environment of the Museum [19], [20].

To develop museum learning media effective in carrying
out museum education tasks, smart virtual media are needed
that are not only attractive to users but also able to improve
students' abilities in museum learning. Smart media will make
it easier for users to find information on activities, especially
learning [21], to make the quality of life better, especially for
recovery after the COVID-19 pandemic [22], [23]. Therefore,
an innovative virtual museum application based on museum
learning was developed, a branch of science from artificial
intelligence that is effectively used for analyzing user profiles
of applications or virtual museum visitors to produce
information that can be used to provide recommendations in
museum learning. Visitors no longer have to come to the
physical Museum but simply access the innovative virtual
Museum to study museum collections, the Palembang SMBI|I
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Museum case study, with added value in the form of a virtual
exhibition recommendation that quickly provides information
for visitors to explore the exhibition space to reduce the
boredom that can arise due to staring at the screen for too long
with the presentation of information that is less attractive to
visitors.

Digital technology can improve the learning experience
using multimedia strategies that facilitate effective learning
management, enable individualization and personalization of
learning, provide rapid information, stimulate discovery
learning and interactive learning models, provide simulation
opportunities and problems solving, and improve student
abilities [24]. The transformation of a physical museum into
a digital museum is necessary to achieve organizational goals.
Previous studies reviewed articles regarding existing models
of virtual museums and learning media in museums related to
the application of machine learning and learning outcome
indicators. The search was continued with article metadata in
the Scopus and Google Scholar databases, and 1789 articles
were selected using the criteria in PRISMA, leaving 11
articles reviewed in full text. The study was complemented
by identifying the virtual museum model that has been
developed by museums around the world. A review was
carried out on 80 existing virtual museums in Indonesia [25]
and other countries [26], [27]. Based on these literature
review results, it was found that virtual museum models have
been developed for some museums in the world for
educational purposes. Virtual museum services during the
pandemic have been modelled where the content was the
main focus of the virtual museum exploration model. Still, the
model was not specifically designed for museum educational
purposes, so museum learning outcomes are not measurable.
Educational applications for exploration purposes [28], [29],
and games involved analyzing software requirements that
have not integrated the learning outcomes of the Museum.
The current virtual museum model can be grouped based on
educational content designed based on 2D/3D objects without
formulating the learning outcomes to be achieved. In [30] also
limited to content that does not yet represent physical
museum services for education [31]. The current virtual
museum model is limited to the information content of virtual
museum services during the COVID-19 pandemic [12]. None
have been specifically designed for educational purposes.
Applications are modelled only with relevant multimedia
content to attract users' interest in exploring the old fashion
museum collections. Without evaluating learning outcomes,
the effectiveness of museum education through the use of
virtual museum applications cannot be measured.

This study discusses the effectiveness of innovative
machine learning-based virtual museum application
development for Palembang SMBII museum and culture
learning. The SMBII museum is a cultural heritage that holds
thousands of historical and cultural value collections since the
Srivijaya kingdom in the 7th century. The app testing
evaluation is carried out using a technology acceptance model
(TAM), which has been proven effective in measuring
application usability, especially for learning media. Its
continuous use by users influences the success of an
information system. Previous studies have adapted the TAM
to evaluate the success of a learning system [32] influenced
by the service quality of the system [33] and its impact on the
behavior of museum visitors [34].
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The results of this study are expected to deliver
recommendations for stakeholders in the use of innovative
virtual museum applications as a medium for improving
museum learning experiences during the pandemic, as well as
a strategy for restoring post-pandemic museum education
performance.

2 METHOD

The development of machine learning-based virtual
museum applications in this study adopted a multimedia
development life cycle methodology that, at the application
testing stage, applied the TAM model and Cohen's formula to
measure the effectiveness of the virtual museum developed
for Palembang cultural learning through SMBII collections
and museum buildings. The MDLC methodology is divided
into five stages: Concepting, Designing, Material Collecting,
Assembling, and Testing [35].

1) Concepting
At this stage, an analysis of the concept of machine learning-
based virtual museum application requirements for
Palembang cultural learning is carried out through the
collection and building of the SMBII museum. The results of
previous studies have tested the hypothesis that it is proven
that there is an effect of museum learning performance with
the use of machine learning-based intelligent virtual
museums for museum learning during the COVID-19
pandemic [36]. The results of the research are a machine
learning-based virtual museum conceptual model for cultural
learning purposes, especially during the pandemic.
2) Designing

The design based on the innovative virtual museum
conceptual model is made with a use case diagram model to
model the functionality of the innovative virtual museum app,
as illustrated in Figure 1. The use case in the diagram is
described in Table 1. The actor or application user is a user
who acts as a virtual museum visitor. Visitors can access all
app features, namely Tour Guide, Exploration, and
Education, where these features have a machine learning use
case and learning outcomes as an integral part of the use case.

Virtual Museum App

~< Exploration
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Machine Learning Learning Outcome

Figure 1. Use case diagram of SMBII museum’s virtual tour app
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Table 1. Use Case Description

Actor
Visitor

Usecase
Tour Guide

Description

The virtual museum tour guide has the
role of providing information for
visitors to explore the virtual museum
independently
Features exploration of virtual
museum collections and buildings.
Visitors can search or search for
information related to the SMBII
museum through this feature
The museum's educational tasks are
implemented in the form of
educational features where visitors are
presented with several features to
improve and measure the cognitive
abilities of visitors
Application of machine learning
algorithms for visitor profile analysis,
the results of which are used to provide
some recommendations or predictions
in presenting information for visitors
to innovative virtual museums
Features to measure the learning
achievement of users, especially
students and students
Virtual tour feature with 360 video
technology
Multimedia content for informative
and interactive presentations
Interactive content in the form of
games containing Palembang cultural
learning content
AR Augmented reality content of museum
collection digital objects in a real
environment
Quiz A set of questions to measure the
cognitive abilities of visitors to the
virtual museum

Exploration Visitor

Education Visitor

Machine Visitor

Learning

Learning Visitor

Outcome
Virtual Tour Visitor
Multimedia Visitor

Game Visitor

Visitor

Visitor

3) Material Collecting
The use case in Table 1 will be built into an innovative virtual
museum application feature that contains multimedia content
or materials. Some of these materials must be collected and
some must be reconstructed. Multimedia content requires a
variety of tools and methods to obtain it. At the material
collecting stage, all application content material as part of the
use case in Table 1 is collected so that it is ready to be
combined at the next stage.

4) Assembling
At the assembly stage, the innovative virtual museum
application content material based on machine learning is
assembled into an application that is ready to be run and tested
on users. SMBII's innovative virtual museum application is
built based on a website that can be accessed by visitors via
the internet without space and time constraints.

5) Testing
Testing by users is carried out to measure the effectiveness
and efficiency of the machine learning-based virtual museum
application built in this study. The test is carried out in a series
of stages, as shown in Figure 2. Starting with a pre-test to
determine the user's cognitive performance before utilizing
the innovative virtual museum application. Users are asked to
answer several questions regarding the collection, culture,
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and history of Palembang. Then the user is asked to use the
application for approximately 30 minutes. After that, users
are given a post-test to measure whether there is an increase
in their cognitive abilities after using the application to learn
Palembang culture through a machine learning-based virtual
museum application. Some app features implement machine
learning algorithms to present information to users. Based on
the results of the pre-test and post-test, measurement of the
effect of the application as a learning medium and testing of
application user acceptance was carried out using the TAM
testing. App effect size measurement ensures that the virtual
museum app effectively performs the functions required to
enhance cognitive performance. Pre-test and post-test were
conducted to measure learning achievement. The results of
the TAM test were processed using the Partial Least Square
Structural Equation Model (PLS-SEM).

?

Pre-Test

Museum Learning
through The Innovative Virtual

Museum

Post-Test

!

TAM CQuestionnaire

!

PL5-SEM
[

®

Figure 2. The workflow of an innovative virtual museum app testing

The TAM model, as illustrated in Figure 3, measures various
factors that influence actual system usage, namely Perceive
of Use and Perceive of Usefulness, attitude toward using, and
behavioral Intention to use, which will be evaluated with a
case study of the innovative SMBII virtual museum. TAM
consists of five variables that are used to measure the success
of an information system: perceive usefulness and perceive
ease of use as the dependent variable, attitude toward use,
behavioral intention to use, and actual usage as the dependent
variable.

o Perceive Usefulness is a measurement used to determine
the perceptions of the individual to the technology
considering the easiness of its usage. Perceived Ease of
Use relates to the extent to which users believe that
technology is easy to use and without constraints.

e Perceive Ease of Use is a measurement for determining
individual perceptions that technology can improve
individual performance. When individual performance has
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increased, it means that there is a positive influence in
adopting technology, and individual behavior will also be
affected positively.

o Attitude Toward Use is the behavior of users influenced by
the strongest belief in online learning apps. The use of the
app will be affected by the level of acceptance of the app.

¢ Behavioral Intention to Use is defined as the behavior of
the user's interest in utilizing technology or in this study an
innovative virtual museum application for museum
learning, especially during the pandemic.

e Actual Usage is defined as a measure of how often users
use technology or in this study an innovative virtual
museum application for SMBII museum learning.

Perceive Usefulness Perceive Ease of Use
H1 \ //H:
N yd
Attitude Toward use

H3

Behavioral Intention
to Use

Actual Usage

Figure 3. Technology acceptance model (Davis, 1989)

The research model based on TAM model illustrated in
Figure 3 consists of operational variable definitions described
in Table 2. Furthermore, it will be tested whether there are
associations among variables in the research model. Some
hypotheses were formulated based on the TAM model, H1,
H2, H3, and H4 as follows:

e H1: Perceived Usefulness affects attitude toward use
SMBII's innovative virtual museum

e H2: Perceive Ease of Use influences attitude toward the
Use of SMBII's innovative virtual museum

e H3: Attitude Toward Use influences behavioral to use
SMBII's innovative virtual museum

« H4: Behavioral Intention to Use affects the actual usage of
SMBII's innovative virtual museum

Table 2. TAM Variables Definition

i Definition
Variable -
Indicator Code
Perceive SMBII Innovative Virtual Museum Application Ul
Ease of use s easy to use

The SMBII Innovative Virtual
application is not complicated to use
To use the SMBII Innovative Virtual Museum (UK}
application, no special skills are required

The SMBII Innovative Virtual Museum u4
application can be used anytime

Museum U2
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The SMBII Innovative Virtual Museum us
application can be used anywhere
The SMBII Innovative Virtual Museum

Perceive L . I F1
application can increase motivation to learn
Usefulness

Palembang's history and culture

The SMBII Innovative Virtual Museum
application was able to improve my
understanding of Palembang's history and
culture

The SMBII Innovative Virtual Museum
application can make it easier for me to learn
the history and collection of Palembang cultural
objects

The SMBII Innovative Virtual Museum
application makes me think creatively about
learning about museums and Palembang culture

F2

F3

F4

Attitude
Toward
Using

| have a positive reaction to SMBII's innovative Al

virtual museum application

| feel happy to learn about Palembang culture
and museums through this innovative virtual
museum application

A2

Behavioral B1
Intention to

Use

| am trying to use the SMBII Innovative Virtual
Museum application to improve my knowledge
related to Palembang culture and history

| plan to use the SMBII Innovative Virtual
Museum application in the future

| hope that the use of the SMBII Innovative
Virtual Museum application will continue in the
future

I intend to continue using the SMBII Innovative
Virtual Museum app

| hope that the use of the SMBII Innovative
Virtual Museum application will continue in the
future

B2

B3

B4

BS

Actual C1

| use the SMBII Innovative Virtual Museum
Usage

application at school as well as at home and
elsewhere

When there are Palembang history and culture
subjects, | take the time to use the SMBII
Innovative Virtual Museum application
Overall, | am satisfied with learning by using
the SMBII Innovative Virtual Museum
application

Overall, | am satisfied with learning by using
the SMBII Innovative Virtual Museum
application

C2

C3

C4

PLS-SEM is applied for processing carried out with the
following steps as a model measurement:

e Step-1: calculate the value of outer loading as an
indicator of reliability. The loading factor is to
determine the loading value of each construct indicator
where the construct indicator loading factor should be
the largest for the corresponding construct. If it meets
the threshold criteria, then all construct variables are
declared reliable or have good consistency,

e Step-2: Calculate the value of Cronbach's Alpha and
Consistency Reliability as internal indicators of
consistency reliability,

e Step-3: Calculate the Average Variance Extracted
(AVE) value for the convergent validity and Fornell-
Larcker indicators,

e Step-4: Analysis of indicators for each contract that

s i (]
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meets the threshold value for each measurement result,
where the value of the threshold outer loading factor >
0.7, AVE > 0.5, Cronbach's Alpha > 0.6,

e Step-5: Analysis of discriminant validity with the
correlation matrix of the Fornell-Larcker method. The
matrix shows the square root value of AVE, which
shows the correlation between constructs in rows and
columns. The value in the top row of each column must
be the largest or in other words, the value on the
diagonal of the matrix is greater than the value in the
corresponding column so that it is said to have sufficient
discriminant validity,

e Step-6: To determine the level of fitness of the model,
the variance inflation factor (VIF) value indicator is
used which measures the collinearity of the constructs
where the threshold value is < 5.0. [32]. If the indicator
is of good value, then it is appropriate to proceed to the
structural model assessment stage by performing the
bootstrapping method for hypothesis testing.

6) Distributing

Distribution includes socializing the use of innovative virtual
museum applications through the exhibition as well as
training for physical museum visitors and students who will
use the museum as a media for culture learning. The website-
based virtual museum application can be directly accessed by
application users without requiring installation on their
devices.

3 RESULTS AND DISCUSSION

This research developed an innovative virtual museum
application based on machine learning for culture learning
purposes, especially during the COVID-19 pandemic when
physical museums limit access to student visits. Website
technology-based apps can be accessed without limitations on
distance, space, and time by museum visitors who freely
utilize virtual museums with the advantage of applying
machine learning models to provide information that is
expected to meet user requirements or interests and
interactively as a learning media.

3.1 SMBII
Interface

A machine learning-based virtual museum app has been
developed with content featuring tour guides, education, and
exploration. This feature contains a machine learning model
used to analyze user profiles. One of its features is exhibition
tour recommendations that apply machine learning models
for museum visitor profile analysis to present exhibition
recommendations that may meet their interests. The display
of the virtual guide feature is illustrated as shown in Figure 4.
Virtual museum visitors are presented with the option to
choose a multimedia guide where guidance will be presented
in various media formats to guide visitors to explore the
virtual museum independently or take advantage of the tour
recommendation feature that applies machine learning
models in recommending the SMBII museum exhibition. The
museum learning process is continued with the presentation
of information related to exhibition rooms and museum

Innovative Virtual Museum Application
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collections which are presented through the virtual tour
feature and some other features to improve the user's
cognitive performance. The next feature presents exploratory
content for the collection and building of the SMBII museum
cultural heritage (Figure 5). Visitors can learn about
Palembang's history, art, and culture through the information
presented in the form of a collection list that makes it easier
for users to browse and learn about Palembang culture.

Museumn Sultan Mahmud Badaruddin |

FEMAHTL MUSFL Y MR

Figure 4. SMBII virtual guide screenshot

The next app feature is education. In this feature, users are
presented with game and AR content that specifically aims to
measure the user's cognitive performance related to
Palembang culture (Figure 6). Educational games are
presented to provide an interactive learning experience to
effectively reduce boredom in virtual culture learning while
being able to increase user knowledge. In addition to
interactive games, visitors can do virtual exploration by
choosing the virtual tour feature which presents 360-degree
video technology that allows visitors to explore all spaces of
the museum exhibition, as if they were in a physical museum.
Navigation can be done by the user in 360 degrees by
following the direction of the hotspot on the application with
an interface as illustrated in Figure 7.

Figure 5.  SMBII innovative virtual museum exploration screenshot
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Figure 6. SMBII innovative virtual museum education screenshot

Figure 7. SMBII innovative virtual museum virtual tour 360 screenshot

To measure the cognitive abilities of virtual museum
visitors, the quiz feature is designed with an interface as
shown in Figures 8 and Figure 9. Users are asked to enter
profile data (Figure 8). Then the machine learning model will
analyze the data to get the category of questions that match
the user profile on the level-1 quiz. For example, as the results
of the analysis of user profiles are illustrated in Figure 8, the
user will be asked about the Palembang Sultanate exhibition
collection. The list of level-1 quiz questions is presented with
an interface design as shown in Figure 9. Users are asked to
choose an answer that is considered correct. From the
response to the wrong answer, the application will provide
learning the correct answer to the question. Users can learn to
correct mistakes in answering questions which is expected to
improve their knowledge or cognitive performance. At the
end of the quiz, the total score that the user has obtained at
each level will be displayed. The quiz is divided into 2 levels,
where level-1 users will be asked questions in the form of
images from the SMBII museum collection and level-2 users
will be given narrative questions related to the culture and
history of Palembang.

The next feature includes machine learning model is the
virtual tour recommendation (Figure 10). Visitors who don't
know the purpose of exploring the SMBII museum can take
advantage of this feature to speed up the search that,
hopefully, will reduce boredom in virtual exploration because
of the many exhibition rooms presented, namely seven
SMBII museum exhibitions. Users are asked to enter their
profile data, then the machine learning model will analyze the
data and the output is given in the form of exhibition

See for details: https://creativecommons.org/licenses/by-nc-nd/4.0/
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recommendations according to their profile. For example, the
machine learning results recommend the Palembang sultanate
exhibition be explored by visitors. If users follow these
recommendations, they will be directed to the Palembang
sultanate exhibition, where users can then enjoy 360-degree
virtual tour technology for personal navigation exploration.

Figure 9. SMBII innovative virtual museum level-1 quiz feature

screenshot

= REHNMEHDOCIIUR

Figure 10. SMBII innovative virtual museum recommendation feature

3.2

321

screenshot

Evaluation of SMBII Innovative Virtual Museum
Application

Data Collecting: The questionnaire instrument was
used in collecting data for testing hypotheses H1 to
H4 and measuring the user's cognitive performance.
There are two types of questionnaires based on the
purpose of the questionnaire. The first questionnaire
contains some questions related to the SMBII
museum. This questionnaire is a pre-test and post-
test of learning by utilizing machine learning-based
virtual museum applications or SMBII's innovative
virtual museums. Furthermore, the second
questionnaire is designed to measure variables in the
research model that adopts TAM. The research
variables that will be measured through the research
instrument consist of variables with indicators

defined in Table 3. The TAM questionnaire is
divided into two parts, namely the section to obtain
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demographic information of respondents and the
section to obtain data on respondents' perceptions
about the use of the SMBII innovative virtual
museum application. Respondents were asked to
give an assessment based on their perception with a
Likert scale where the answers Strongly Agree =5,
Agree = 4, Neutral = 3, Disagree = 2, and Strongly
Disagree = 1. Questionnaires were given to
respondents as participants who were asked to use
the application for less than 30 minutes for SMBII
museum learning. Respondents took samples of
students as the category of visitors who dominated
the total of visitors to the SMBII museum who came
for museum learning purposes. The demographics of
respondents or participants N=32 who are
participants in testing machine learning-based
virtual museum applications consist of some
characteristics, namely age, education, and regional
origin, with the percentages presented in Table 3.
Research respondents are students who are the
dominant category of visitors to the physical
museum. SMBII museum where more than 60% of
museum visitors in 2019 were students.

Table 3. Demography of Participant

Factors Criteria Frequency
Gender Male 22
Female 10
Age <21 8
21-30 24
Origin Palembang 21
South Sumatra 9
Sumatra 1
Others 1

On average, students make visits to the SMBII
museum with the motivation to learn as part of the
assignments given by their teachers. However,
during the pandemic, these activities can no longer
be carried out in museums due to the closure of the
museum and the policy of studying at home. Students
were chosen as the sample because their educational
background dominates the visitors to the SMBII
museum who visit the museum for learning purposes.

Data Processing: Data processing was carried out
on the results of the pre-test and post-test to measure
the effect size of machine learning-based virtual
museum applications as SMBII culture learning
media, especially during the pandemic. For TAM
measurement, processing of the data that has been
collected through questionnaires is carried out using
the Partial Least Square Structured Equation Model
(PLS-SEM) method. Questionnaires containing
questions about the SMBII museum and collections
were given to each participant N=32 and were
divided into two levels of questions. Level-1
questions contain text-based questions about the
collection and history of the SMBII museum related
to Palembang culture, while level-2 contains image-
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based questions. For level-2, respondents were
asked to name the pictures of the museum n
collections displayed. Testing with a list of questions
containing 35 questions about Palembang culture
related to the SMBII museum. Then the scores were
normalized to 0 to 100, and the results of the pre-test
and post-test are presented in Table 4, where M =
mean and SD = Standard Deviation.

Table 4. Pre-Test and Post-Test Experimental Results

Test M SD F
Pre-test 32.41 14.51
Post-test 57.95 21.42 Figure 11. The path diagram of research model test results

3.2.3  Measurement Model Test: The hypothesis testing
procedure begins with the process of testing the
reliability and validity data of the proposed model. U F A B C

Table 6. Fornell-Larcher Discriminant Validity Measurement Results

The reliability test aims to determine the consistency U 0.745

of the instrument used, while the validity test aims F 0.836 0.904

to determine whether a variable measured through 'é 8:;‘2’;‘ 0(5.7;67 8:35? 0838

the questionnaire instrument has a strong correlation c 0.618 0.691 0.487 0.615 0818
with other variables. Table 5 & Table 6 describe the

results of validity and reliability measurement of the Structural Model Test: The structural testing
SMBII innovative virtual museum application TAM procedure of the model shows that there is a
with some indicators showing that the data obtained relationship between the indicators on the construct
are valid and reliable. Figure 11 illustrates the path variables in the TAM model of the SMBII
diagram of the results of data processing with PLS- innovative virtual museum application. The path
SEM. After knowing the valid and reliable data, the that forms the structural model in Figure 12 shows a
process of testing the HI, H2, H3, and H4 hypotheses direct relationship between the variables in the
can be carried out. The next step is to conduct research model. Hypotheses H1 to H4 are evaluated
bootstrapping for hypothesis testing. based on the value of R2 which indicates the strong

or weak relationship between the dependent
variables in the model, namely attitude toward using
(A), the behavioral intention to use (B), and actual
CR  AVE usage (C). From Table 7, it is known that the R?

Table 5. Validity and Reliability Measurement Results

Constructs  Item Outer Cronbach’s

loading Alpha . . .
—— U1 070 0.80 086 086 yaIL_Je of each dependent varlable_ is > 0.5 which
Ease ofuse U2 0.81 indicates a moderate relationship between the
us 0.84 dependent variables. Furthermore, based on the
U4 0.76 value of 2 in Table 8, it is known that the Attitude
us 0.59 . - .

. Toward Using variable has a strong influence on the
Perceive F1 0.93 0.93 095  0.95 . . . . .
Usefulness  E2 092 behavioral intention to use variable. The behavioral

F3 0.95 intention to use variable has a strong effect if it is

F4 081 removed from the actual usage variable where the

Attitude Al 0.91 0.84 093 093 value of f2 > 0.35. Perceive Usefulness has a
Ezmgrd A2 095 medium effect and perceived ease of use has a small
effect on the attitude toward using variable. The

Behavioral Bl 0.83 0.89 092 092 bootstrapping process for testing produced some
'J::"“O” to Eg g'gg path coefficients shown in Table 9. The test is
B4 090 carried out with a significant value of confidence

B5 0.70 level o = 0.01 that the t-stat value must be > 2.58 to

Actual - 085 084 089 0.89 indicate a significant effect of a variable. It shows
Usage Co 087 ' ' ' that H3 and H4 are supported but H1 and H2 are
c3 0.72 rejected. Moderate relationships between the

C4 082 behavioral intention to use and actual usage, and

between attitude toward using and behavioral
intention to use are supported by hypothesis testing
results. Meanwhile, the weak association between

This article is distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.
See for details: https://creativecommons.org/licenses/by-nc-nd/4.0/
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perceive usefulness and perceive ease of use with
attitude toward using is not supported by the
hypothesis testing result.

Figure 12. The Structural model bootstrapping results

Table 7. R? Value Results

Constructs R?
Attitude Toward Using (A) 0.579
Behavioral Intention to Use (B) 0.522
Actual Usage (C) 0.643

Table 8. 2 Value Results

Constructs f2
Behavioral Intention to Use (B) - A 1.09
Actual Usage (C) - B 1.80
Attitude Toward Using (A) - U 0.05
Attitude Toward Using (A) - F 0.20

Table 9. Hypotheses Testing Results

H Path B t-stats  p-values  Support VIF
H1 F->A 2.042 1.837 0.067 Rejected 3.316
H2 U->A  0.949 0.861 0.390 Rejected 3.316
H3 A->B 5.068 5.410 0.000 Accepted  1.000
H4 B->C 1311 12.319 0.000 Accepted 1.000

3.3  Limitation and Recommendation

This study has a limit on the number of participants in the
TAM test, 32, due to the pandemic situation and demographic
variations of participants who are not yet representative of
museum visitors where SMBII museum visitors and regional
backgrounds, ages, and education are more diverse with
visitors dominated by students. This fact is the basis for
limiting application testing to participants with a dominant
age of 20-30 and student status. It is also recommended that
testing can be carried out outside the laboratory with a larger
number of participants so that other factors that might affect
the user acceptance can be measured.

With a strong relationship proven by the support of
hypotheses H3 and H4 based on TAM assessment results, it
is recommended to use the innovative virtual museum
applications for learning enhancement, especially in
pandemic situations because students are interested in using
these applications to enhance culture education anywhere
without having to visit the museum at the same time has a
strong effect on improving student’s cognitive performance.
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4 CONCLUSION

This study discusses an innovative virtual museum
application based on a machine learning model development
for Palembang culture learning through the collection and
building of the SMBII museum cultural heritage. The
Multimedia Development Life Cycle methodology is used for
developing the SMBII innovative virtual museum application
which begins with analyzing the innovative virtual museum
conceptual model to produce a virtual museum model concept
design that will be constructed with a web-based
programming language into an application that can be widely
accessed by the user via the Internet. To ensure the acceptance
effectiveness of the machine learning-based virtual museum
application that has been developed, application testing is
carried out based on Technology Acceptance Model (TAM)
approach. A total of N=32 participants were involved in
testing the SMBII innovative virtual museum application.

The testing of hypotheses based on the TAM model
resulted in support for the H3 and H4 hypotheses while H1
and H2 were rejected. These results indicate that the variable
perceive usefulness and perceived ease of use do not affect
the attitude toward using the innovative virtual museum
application, while the variable attitude has an effect on
behavioral intention to use which directly also has a moderate
effect on the actual usage of the application. Each dependent
variable has a value of R? > 0.5.

The innovative virtual museum application is
recommended as a culture learning media during a pandemic
where participants express interest in using the application
wherever and whenever necessary to learn Palembang
culture, especially in a pandemic situation with limited access
to physical museums. Furthermore, machine learning-based
virtual museum applications are expected to enhance cultural
learning for museum visitors not only during the pandemic
but also became a post-pandemic recovery strategy. For
future research, the machine learning model performance for
user profile analysis need to be improved as will optimize the
innovative virtual museum effectiveness in culture education.
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