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Abstract. The popularity of traditional musical instruments in the eyes of children today has
declined. That is due to the development of technology, gadgets, and the internet, which makes
them spend more time on it. For this reason, an application that uses Augmented Reality is built to
introduce traditional music instruments to them. With the use of technology, interest and motivation
expect to get to know and learn conventional musical instruments to grow back. This study aims to
measure the extent of the impact that applications have on children as users. Test measurement
method uses several variables, namely motivation as a dependent variable. Ease of use, engaging,
enjoyment, and usefulness are as independent variables. This study also looks for correlation
relationships between the variables used. The results of this study in the form of a hypothesis
variable ease of use and engaging have a significant influence on user motivation. Also, variable
enjoyment and usefulness do not have a substantial effect on motivation.

Introduction

Traditional musical instruments are a legacy that must preserve. Regeneration to children must also be
done to keep the culture of traditional musical instruments from being lost. But this is contrary to the
facts in the field. In this technological age, children spend more time with gadgets and the internet.
With this condition, knowledge and interest in learning traditional musical instruments are reducing.
Therefore, the application of Augmented Reality (AR) to the introduction of conventional music
instruments is expected to increase the interest of children towards traditional music instruments.

The AR system must be based on User Interface (UI) and User Experience (UX). UX is used to
analyze the level of system interaction with users [1]. After the system is built, the next step is to
measure the impact of the system. (UX) consists of several variables, one of which is user motivation.
The aims is to measure children motivation in using and learning the system.

The system was built based on Android and featured traditional Bangka music instruments. There
are many traditional musical instruments in the Bangka area, such as rebab, gong, gambangan,
rebanatamborin, caklemong, dambus, and Suling Bangka. The system that was build took four of
them, namely dambus, gong, fiddle, and rebanatamborin. The system is built on markers and uses the
Vuforia and Unity tools. Fig. 1 shows a system built with paper media as its marker.
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Figure 1. Traditional musical instrument AR. a) Dambus; b) Rebab; ¢) Gong; d) Rebanatamborin

There has been a lot of research with a theme that focuses on the impact and results of AR on
objects. User satisfaction is measured to determine the effect of using Augmented Reality (AR) on the
application of speech recognition vocabulary. From the measurement results based on the System
Usability Scale (SUS) Score with 80.3 results which means above the average, it stated that the
teacher and students are satisfied with the overall application usage [2]. The development of usability
testing methods in AR applications. Obtained results in the form of developing measurements using
the inquiry method by interviewing ten respondents with additional questions. A positive correlation
obtained between the interview results and observations on time completion and the number of errors
during the performance [3]. In 2016 research was conducted that looked for the advantages and
challenges of implementing AR in education based on literature review. The benefits obtained are
helping to improve the achievement of student learning. The challenges are usability problems and
some technical problems [4]. Next is the use of AR to enhance and engage students in mathematics
learning. A survey of learning outcomes is carried out before and after the application of AR. The
result is that students can receive knowledge using AR applications and increase their interest in
learning [5]. AR is also applied to edutainment applications in the form of mobile games to improve
children's enjoyment. Enjoyment assessment is done using user acceptance level evaluation based on
gameplay, functionality, and system performance. As many as 67% of respondents strongly agree that
the application enjoys played, 53% agree that the system runs stable when played, and 67% agree that
the display of information and instructions is clearly stated [6]. The effect of the interrelated
Technology Acceptance Model (TAM) on card-based AR applications is to be based on the Perceived
Usefulness variable, Perceived Easy to Use, Behavioral Intention Use, and Actual System Use. There
is a hypothesis that significant interest in the use of this system is very high [7]. A new model is
proposed to find out the level of acceptance of the use of interactive AR technology. This study
combines TAM and the experiential value concept that affects sustainable relationship behavior in the
use of Augmented Reality Interactive Technology (ARIT). Results in the form of indications that
usefulness, ease of use, service excellence, aesthetics, and playfulness are key factors that help the
development of sustainable relationship behavior users to use ARIT [8]. AR is also used to increase
the involvement of STEM students with authentic curriculum. The results of the study concluded that
the level of satisfaction increases, student engagement increases, and a greater awareness of the value
of transferable skills [9]. Further research measures the effects of usability problems on learning
experiences that enjoy it. The results of the study are four factors that have a strong influence on the
issue, namely quality of the screen, ease of reading the information on the screen, the comfort of
chemical elements selection, and fatigue [10]. AR is applied to the learning process to increase the
value of student attractiveness. This study presents four AR applications to enhance communication
and collaboration skills. Besides that, to facilitate learning biology and geography. The results of the
study were in the form of four applications to improve student learning activity, especially those with
autistic deficiencies [11]. Furthermore, research conducted that applies AR as an educational strategy
to enhance the learning process and student motivation. The results of the measurements concluded
that there were striking differences in the performance scores and learning motivation of students



using the application [12]. Penelitian terkait User Experience yakni pada tahun 2019 yang melakukan
experiment pada e-commerce airline dengan hasil lima factor yang mempengaruhi aplikasi online
airline, yakni physical, trust, willingness to learn, context of use and adjustment [13]. Ada lagi
penelitian yang menunjukkan adanya perbedaan nilai UX untuk banyak kategori produk. Selain itu,
dampak budaya jauh lebih rendah daripada dampak perbedaan individu orang dengan budaya yang
sama [14].

The purpose of making this system is to increase the interest and motivation of children in
re-knowing and learning traditional musical instruments in the Bangka area. For this reason,
measurement and testing needed as much as the impact that results from using this application. Sizes
use several variables, namely motivation, ease of use, engaging, enjoyment, and usefulness. The
results of the test are in the form of a hypothetical correlation relationship between the variables
above.

Method

Participants

The respondents selected from several elementary school students aged between 7-9 years in the City
of Pangkalpinang. And then, they would answer the questionnaire given. Nineteen respondents
consisted of 10 (52.63%) men and 9 (47.37%) women. The method of selecting respondents is
random. The author goes directly to the public playground filled with children and asks them directly
to request their willingness to use the system. Then, 15-minute trial time given to each child to
answers. So they can better understand the use of the system. After the use of the system,
questionnaire questions immediately submitted to them.

Measurements

The application built aims to reintroduce traditional music instruments in Bangka to children. For this
goal to achieve, it takes several variables to use as a measure of the extent to which the application can
provide a change in children's interest in knowing traditional Bangka music instruments. Motivation
is the dependent variable in this study because the essential thing in this study is how to explore
children's motivation in knowing conventional musical instruments. Therefore, in the use of this
application, the motivation aspect is an important point that must fulfill. That is by the results of
previous research, which states that AR applications can increase student motivation in science
learning [15]. Besides, there is ease of use, engaging, enjoyable, and usefulness variables used as
independent variables. Ease of use is also an advantage in usability challenges in making AR [4].
Appealing and Enhancement is the goal of mathematics learning research using AR [5]. The results of
the study showed that AR succeeded in enhancing student mathematics learning. Enjoyment is a
variable that wants to improve the implementation of mobile edutainment games. Enjoyment
assessment measured from the results of gameplay evaluation, functionality, and performance level
with the results, 67% agrees that the system enjoys being played [6]. Usefulness is an essential
variable in the questionnaire results of testing of markerless AR research for demonstration and
position of Goddess Nawa Sanga with a value of 88.4% agree [16].

Instrument

The research instrument used a questionnaire method consisting of 18 questions and divided into five
categories, namely motivation, ease of use, engaging, enjoyment, and usefulness. Questionnaire
questions adjusted to previous studies from the Science Motivation Questionnaire II (SMQII) [17].
Likert with a scale of 5 becomes an assessment point on a questionnaire with values (1) being
"Strongly Disagree" and (5) is "Strongly Agree".



Results

To do data analysis using descriptive statistical stages, correlation, and regression. Cronbach Alpha
values obtained from calculations in Microsoft Excel 2013, shown in Table 1. All Cronbach alpha

values have exceeded 0.7, which means they have met the interrelated and reliable requirements [18].
Table 1. Cronbach Alpha Values

Measurement Number of Items Cronbach Alpha a
Ease of Use 4 0.754
Engaging 3 0.710
Enjoyment 3 0.834
Motivation 5 0.757
Usefulness 3 0.714

Descriptive Statistics

Questionnaire items correspond to the measurement variables, mean, and standard deviations show in
Table 2. The mean for Ease of Use variables is 4.14, for Engaging variables of 4.30, 4.05 for
Enjoyment variables, 3.79 for motivation, and 4.02 for Usefulness.

Table 2. Descriptive Statistic

Item Mean S.td..
Deviation
Ease of Use 4.14
Q1. The system is easy to use 4.42 0.507
Q2. Operation of the system is clear and understandable 4.05 0.780
Q3. The step to use this app is easy to learn 3.95 0.779
Q4. Help menu is helping me to learn how to use this app 4.16 0.688
Engaging 4.30
Q5. This app increase my interest to learn traditional musical instrument 4.42 0.692
Q6. This app increases my involvement in art lesson 4 0.882
Q7. This app increases my involvement to studying traditional musical instrument 4.47 0.612
Enjoyment 4.05
Q8. It was nice to learn by interacting with traditional musical instrument 4.16 0.602
Q9. I enjoyed using this system 4.05 0.621
Q10. Learning with such a system is entertainment 3.95 0.705
Motivation 3.79
Q11. Learning traditional musical instrument is more fun with the use of this app 3.68 0.671
Q12. Increases my motivation to recognize traditional musical instrument. 4.05 0.705
Q13. Increases my motivation to learn how to play traditional musical instrument 3.63 0.683
Q14. Increases my motivation to participate in preserving traditional musical instrument 3.58 0.692
Q15. Increases my motivation to share traditional musical instrument 4 0.816
Usefulness 4.02
Q16. The use of this app helped me the 3D visualization of traditional musical instrument | 3.84 0.602
Ql7. Using the system helped me to understanding the shape of traditional musical 4.32 0.582
instrument
Q18. 3D visualization of traditional musical instrument help to increase my comprehension| 3.90 0.659
Correlation

To measure the correlation value, then the Pearson Correlation Coefficient (r) method used. With the
use of statistical evaluations with this method, the relationship between dependent variables
(motivation) and independent variables (ease of use, engaging, enjoyment, and usefulness) can
measure and know. The correlation value measured between +1 and -1 [16]. Table 3 displays the



results of correlation calculations using the Pearson Correlation Coefficient (r) method between all
variables. The results of the calculation show that motivation has a positive and significant value
towards ease of use, engaging, enjoyment, and usefulness. Sequential values are .025, .187, .366, and
.074. All values of the variables are significant at level 0.1 (1-tailed).

Table 3. Pearson Correlation Coefficient Analysis*

Variable Motivation Ease of Use Engaging Enjoyment Usefulness
Motivation 1
Ease of Use .025 1
Engaging 187 121 1
Enjoyment .366 254 .333 1
Usefulness .074 117 .019 .206 1

*) Note: Correlation is significant at the level of 0.1 level (1-tailed)

Regression

Table 4 displays the results of the regression analysis on the relationship between each variable and to
test the hypothesis. The value of R2 is 0.162, which describes the change in the motivation of
respondents regarding the introduction of traditional music instruments. Predictors component in this
stage of analysis is independent variables, namely ease of use, engaging, enjoyment, and usefulness.
An additional test was also conducted to measure the relationship between each variable to validate
the hypothesis. Based on the previous explanation, it known that the acceptable significant t-value
must be more than 1,645, and the p-value must be lower than 0.05 [20]. Also calculated is the F ratio
according to the ANOVA calculation to determine whether the overall regression model produced is
fit to meet the data. Motivation as an independent variable predicts the value for the dependent
variable F, which is (2.47) = 47,569, and the resulting regression model is fit according to the data

Table 4. Regression Analysis

Variable Beta Standard Error t-Value Sig (p-Value)*
Ease of Use 0.002 0.081 2.246 0.019

Engaging 0.072 0.100 2.944 0.002
Enjoyment 0.121 0.087 1.659 0.053
Usefulness 0.000 0.084 1.560 0.063

* Significance level; p < 0.05
Dependent Variable: Motivation
N=19;

R Square = 0.162

Adjusted R? = 0.095
F=(2.47)=47.569

Discussion

The results of this study also test hypotheses to determine the relationship between Motivation, Ease
of use, Engaging, Enjoyment, and Usefulness variables based on regression analysis in Table 4. The
results of hypothesis testing presented in Table 5.

Table 5. Hypotheses Testing

Hypotheses Statement Value Explanation
H; Ease of Use variable has a significant effect on motivation 2.246 H; accepted

Ho rejected

H, Engaging variables have a significant effect on motivation 2.944 H; accepted

Ho rejected




Hypotheses Statement Value Explanation

Hs [Enjoyment variables have no significant effect on 1.659 Hs rejected
imotivation Hy accepted
Ha Variable Usefulness has no significant effect on Motivation| 1.560 Ha rejected

Hy accepted

Hypothesis 1 states that there is a significant influence between the Ease variable of use and
motivation in the system. This is based on the results of the regression analysis in Table 4 with Beta
values = 0.002, t = 2.246 and p = 0.019. Hypothesis 2 states that there is a significant influence
between Engaging and Motivation. Table 4 shows the Beta value = 0.072, t = 2.944 and p = 0.002.
Hypothesis 3 states that there is no significant influence between the Enjoyment variable and
motivation. Based on Table 4, it can be seen that the Enjoyment variable has a Beta value =0.121, t =
1.659 and p = 0.053. The last is the statement of Hypothesis 4, which states that there is no significant
influence between the variable Usefulness and Motivation. This is in accordance with Table 4 which
states that the Usefulness variable has a Beta value = 0.000, t = 1.560 and p = 0.063. Besides, the
overall variables correlate positively with Motivation variables, as shown in Table 3. Enjoyment and
Usefulness variables that do not have a significant effect should increase so that users can be more
motivated in using the system.

Conclusion

Motivation is the biggest challenge in arousing the interest of children to get to know traditional
music instruments, especially the Bangka region. With the AR application, it is expected to increase
the importance of children to get to know classical music instruments. For this reason, a measurement
tool is needed to determine the extent to which the system can increase children's motivation. The
variables used are Ease of Use, Engaging, Enjoyment, and Usefulness. From the results of testing the
hypothesis, the results show that the Ease of Use and Engaging variables have a significant influence
on motivation. Conversely, variable Enjoyment and Usefulness do not have a substantial effect on
motivation. Of the two variables that have a considerable impact, it can conclude that AR could be
used to attract the interest and motivation of users to get to know music instruments.

These results are following the results of previous studies stating that using AR can help recognize
traditional music instruments [18]. AR can also be used to increase motivation in learning something
[22]-[12]-[12]. AR can increase engagement [5]-[10]-[9] and also ease of use [7]-[23]-[8] of
motivation.
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