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Abstract. Media learning is a vital component in achieving student learning goals. The development of
technology, especially digital media, has made the learning process more diverse. However, media learning
is contextual according to the readiness of students, teachers, and technology. Learning institutions are in
search for appropriate media learning following the Covid19 pandemic and post-pandemic. Research has
found that media learning affects motivation. However, research on virtual media learning laboratories
concerning vocational broadcasting study in Indonesia is rare. Binus University developed a virtual
laboratory for broadcasting study in response to the media learning gap that follows technological
developments in Indonesia but requires further research. This study adopted the Anderson and Garrison
model with a quantitative correlation method to find the relationship between interactive features of
broadcasting virtual laboratories with student motivation. The research data was obtained through 88
questionnaires with purposive sampling from two vocational schools: SMKN 1 Bangil and SMKN 1 Sragen.
The results showed that the interactive feature of the virtual broadcasting laboratory positively affects
students’ motivations at both schools, with the image feature of the virtual laboratory as the most influential
in students” motivation. Students feel that pictures help them complete assignments related to the
broadcasting course.

1 Introduction

Media learning is a vital component in achieving student
learning goals. Various studies show that media learning
depends on several factors such as; student acceptance,
teacher readiness, and technology availability [1-4]. The
development of digital technology has had a significant
influence on media learning. For instance, social media
development has made students familiar with
asynchronous learning through the Whatsapp
application [1] and Youtube [5]. Students can also learn
by using virtual laboratories to conduct experiments
through computer devices [6]. Virtual laboratories are a
solution to the low achievement of student learning
outcomes due to the lack of traditional laboratory
capacity, quality, equipment, and human resources [7].
The virtual laboratory could support distance learning
since students cannot attend school during the COVID-
19 pandemic [8].

Media learning is also used to generate motivation and
stimulation [9] and create a pleasant learning
atmosphere during learning activities [10]. The
researchers found that virtual laboratories provide a
similar experience to in situ experiences [12]. Still, most

* Corresponding author:iprawira@binus.edu

importantly, virtual laboratories offer a pleasant
experience that stimulates student learning motivation
[13].

Motivation stimulates changes in individuals to achieve
the desired goals [14]. Researchers have found a
positive relationship between motivation and student
learning success [11, 15]. Student learning outcomes are
believed to be low during the COVID-19 pandemic in
Indonesia because, according to Cahyani et al. [16],
students' learning motivation decreased [16]. Scholars
have researched student learning motivation in various
contexts, such as learning physics [17] and medical [18].
Scholars' attention is also focused on motivation related
to the rapidly developing e-learning learning method
[19-20]. However, the study of motivation in the
distance learning through virtual laboratories, especially
in Indonesian vocational education, is rarely explored.

1.1 Objectives

This study aims to determine the relationship between
motivation and the use of virtual laboratories. This
research utilizes the case study method of vocational
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learning for the broadcasting department of Vocational
High School Students (SMK) in Bangil, and Sragen,
East Java, Indonesia. Based on the description above,
this study asks the following research questions.

HO; There is no impact of the virtual laboratory Binus
University on the learning motivation of Bangil and
Sragen Vocational High School students.

Ha: There is an impact of virtual laboratories Binus
University on the learning motivation of Bangil and
Sragen Vocational High School students

2 Literature Review

2.1 Digital Media Learning

Media learning is a tool that supports the teaching and
learning process so that the message conveyed becomes
more evident and learning objectives can be achieved
effectively and efficiently [21]. Media learning is
defined as one of the ways to overcome many kinds of
problems in teaching [22]. Meanwhile, Atsani [23]
divides media learning into two categories, namely
online media learning, and offline media learning.
Online media learning can be interpreted as media
equipped with controllers obtained and operated by the
user. Examples of activities in online media learning are
exchanging messages via email, commenting on
discussion forums, and using chat rooms and video
conference links. In comparison, offline media learning
is not equipped with a controller or navigation [23].

Some teachers are yet reluctant to use sophisticated
media learning for several reasons. Some teachers
assume that using media requires preparation to learn it
besides being expensive. The school does not always
provide equipment for supporting media learning use,
and teachers have negative perceptions of media
learning as entertainment only [22].

Traditional media learning, such as blackboards and
books, is more familiar at lower school levels. At the
primary and secondary levels, the use of media learning
is negligible because school rules tend to be strictly
forbid students from bringing gadgets. Still, at the same
time, school infrastructure is inadequate [24]. Coupled
with the problems with using online learning media,
Atsani said that not all children have adequate facilities
such as mobile phones, limited quotas, unsupported
networks, and lots of distractions [23]. The slowness of
media learning development is also because the teaching
personnel does not understand how to use the needed
hardware and software [25]. However, at the higher
education level, stakeholders can quickly adapt to the
development of contemporary media learning.
University students are enthusiastic about using
Youtube to work on their assignments and study lecture
material [S]. Furthermore, some universities have also
developed virtual laboratories to overcome the problems
of conventional laboratories.

2.2 Media use and learning motivation

The use of media learning affects various learning
factors such as perception, motivation, study habits [19],
technical abilities, and vocational skills [2]. The
importance of motivation makes it a determinant of
learning success [15]. Syamsudin [26] mentioned
several factors that indicate motivation; duration of the
activity, frequency of activity, persistence in activity
goals, fortitude, tenacity, ability to face activities and
difficulties to achieve goals, dedication, and sacrifice to
achieve goals, level of aspirations to be achieved with
the activities carried out, level of achievement
qualifications, and direction of attitude towards the
target of the activity [26]. Meanwhile, Uno and Hamzah
simplify the motivation indicators, that are; (1) There is
a desire to succeed; (2) There is encouragement and
need in learning; (3) Diligent in facing the task; (4)
Tenacious in the face of adversity; (5) There are exciting
activities in learning [27].

Interactive learning can be held in various models by
utilizing technology. Interactive learning can use audio
or radio, video or TV, multimedia, computer media, and
the internet. An example of an interactive feature is the
Aplikasi Rumah Belajar (ARB)-Learning House
Application. The ARB is a web-based learning portal
that contains various learning services. It has learning
resources, digital classes, question banks, virtual
laboratories, digital modules, cultural maps, space
cruises, sustainable professions, and books. The
interactive feature of ARB makes learning more
interesting because it presents technology-based
learning materials [28].

Interactive features are used as one of the methods used
to overcome online learning in the post-pandemic of
Covid19. There are interactive features that teachers can
use to interact with their students, such as; template
features, text features, choice features, number features,
website features, draw features, draggable features, and
audio features. Teachers can use various interactive
elements to deliver course materials online and monitor
student activities during teaching and learning. This
interactive feature can help teachers provide feedback to
students who do not respond when asked a question
[29].

Distance education interactivity has received the
attention of researchers by adopting various strategies
such as using Ha and James model, Downes and
McMillan Model [30], or online communication model
(Computer Mediated Communication-CMC
interactivity model) [31]. Meanwhile, the Anderson and
Garrison model [32] has become an important reference
in understanding education through online media [33].
Anderson and Garrison's model traces interactivity
through three factors in education, namely [34] student
factors, course factors, and instructor factors. This study
focuses on understanding the effect of content in
learning through virtual laboratories, so we adapted the
Anderson and Garrison model.
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2.3 Virtual Laboratory

A virtual laboratory is a computer-based media that
contains simulations of activities like a conventional
laboratory. Schools create virtual laboratories to
overcome the constraints faced by traditional
laboratories and provide features beyond the previous
one. Gunawan [34] said that virtual physics laboratories
describe reactions that may not be visible in real
situations. Virtual laboratories can have interactive
multimedia features of various formats that contain text,
hypertext, sound, images, animation, video, and
graphics [35].

The virtual laboratory is developed with various features
according to user needs, such as a virtual digital
laboratory based on mobile virtual reality, a virtual
laboratory using Physics Education Technology (PhET)
simulations, and a virtual oscillation physics laboratory.
Therefore, each virtual laboratory has different benefits,
uniqueness, and advantages.

A virtual laboratory is usually designed to resemble the
conventional one. Virtual laboratory features generally
use virtual reality (VR) box, and control of the virtual
laboratory's movement is managed by a Bluetooth
remote or VR controller [36]. However, basically, users
can access the laboratory without using the VR feature.
There are various benefits of using a virtual laboratory;
for example, in the PhET Virtual Laboratory, the user
can conduct experiments [37] or the user can explore the
laboratory independently as in the physics oscillation
laboratory. Users of the virtual oscillatory physics
laboratory can investigate unobserved and undiscovered
phenomena. Students can do more experiments at the
atomic level [38].

3 Methods

This study applies a quantitative research method with
data obtained through surveys of students and teachers
of Vocational High School-SMKN 1 Bangil and SMKN
1 Sragen, East Java, Indonesia. The sample was
determined through the purposive sampling method for
students and teachers who had attended a virtual
laboratory lecture. The research instrument was a
questionnaire related to the use of interactive features in
the virtual laboratory and student learning motivation.
Questions are presented in the form of answers on a
Likert scale of 1 (highly disagree) to 5 (highly agree).
Meanwhile, the data analysis used statistical analysis
software SPSS 26.

4 Data Collection

This research collected data from questionnaires of 88
respondents participating in the virtual laboratory
lecture. The questions use a Likert scale on virtual
laboratory interactivity as variable X. Variable X in this
study has dimensions based on elements found in
multimedia objects, including text, hypertext, sound,
images, animation, video, and graphics [35]. Based on

the results of the index value of variable X, it showed
that variable X (interactive feature) increases motivation
because the overall appearance of the visual media is
attractive, and students can easily access the interactive
feature. The average total index value obtained for the
variable X is 72.24%. In the index table of respondents’
answers to variable X, the third statement obtains the
highest answer index value, namely "Interactivity
features that I often find in learning are in the form of
pictures," with the percentage of the index value of
74,6%. While the lowest index value was obtained by
the second statement, namely "The interactivity feature
that I often find in learning is in the form of sound." get
an index value presentation of 64.4%.

The variable Y (Learning Motivation of Broadcasting
Vocational High School Students) has five dimensions
taken from (1) Existence desire and desire to succeed,
(2) There is encouragement and need in learning; (3)
Diligent in facing the task; (4) Tenacious in the face of
adversity; (5) There are interesting activities in learning.

In the index table of respondents' answers to variable Y,
the first and eight statement obtains the highest answer
index value, namely "The Text feature in the BINUS TV
virtual laboratory makes me want to be a broadcaster or
work in the television world," and “The Voice feature in
the BINUS TV virtual laboratory provides an interesting
learning experience” with the percentage of the index
value of 68%. While statements obtained the lowest
index value, "The Subtitles feature in the BINUS TV
virtual laboratory helps me with my broadcasting task,"
with an index value of 64,4%.

Based on the results of the index value of the Y variable,
it can be concluded that the Y variable (student learning
motivation) is influenced by the learning media (visual,
text or audio visual) used in learning, this media attracts
the attention of students in increasing motivation and
increasing the number of vocational students'
participation. in teaching and learning activities. The
average total index value obtained for the Y variable is
67.41%.

This validity test uses the SPSS 26 program to manage
data from the questionnaire. We use a significance level
of 5% or 0.05, a confidence level of 95% of the total
sample studied. To test the validity of the data, use the
table r product moment df = N-2 with a significance
level of 5% (included in the r table). The r table for this
study is 0.1765.

The Simple Linear Regression Analysis

Simple linear regression analysis was used in testing the
effect of variable X (Media Interactivity Features) on
variable Y (Student Learning Motivation) and analyzing
changes that occurred based on known variables.
According to Kriyantono (2014) regression analysis is
used if the correlation between two variables has a
causal relationship (causation) or a functional
relationship [36].

Coefficient of Determination Test Analysis
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The analysis of the coefficient of determination was
carried out to measure how the contribution of the X
variable "The Effect of Media Interactivity Features" to
the Y variable "Student Learning Motivation". Analysis
of the Coefficient of Determination Test was carried out
with the help of the SPSS 26 program and the following
are the results:

The t test

According to Sugiyono (2013), the t-test is used to
independently test the significant relationship between
the X variable and the Y variable [37]. The formula for
the t-test is as follows:

Based on the significance value:

a. If the significance is <0.05, it can be concluded that
there is an influence between the X variables on Y.

b. Ifthe significance is > 0.05, it can be concluded that
there is no influence between the X variables on Y.

A hypothesis can be interpreted as a temporary
conclusion to a problem that is still not certain to be
proven true. According to Sugiyono (2013), the
hypothesis can be stated as a theoretical answer to the
research problem formulation, which does not yet have
an empirical answer [37]. The hypothesis is also a
proposition that will be tested for its validity [38].

The hypothetical formulas are:

Ho: There is no effect of the Interactive features of
learning media on students' learning motivation.

Ha: There is an effect of the Interactive features of
learning media on students' learning motivation.

If the significance value of t < 0.05, then Ho is rejected
and Ha is accepted.

If the significance value of t > 0.05, then Ho is accepted
and Ha is rejected.

It can be seen that the statistical value of tcount is 3,369
which is greater than ttable, which is 1,662, so it can be
concluded that Ho is rejected and Ha is accepted. The
significance value of the table above has a value 0f 0.001
which is more than 0.05. If the significance value is
0.001 <0.05, then Ho is rejected, which means that there
is an effect of the Interactive Features of learning media
on learning motivation.

5 Results and Discussion

This study aims to find the correlation of virtual
laboratorium interactive features to the student
motivation in learning broadcasting topic. We analysed
the interactive features of Binus Broadcasting virtual
laboratory and student learning motivation as variable X
and Y. The research uses a purposive sampling method,
which selects a portion of the total population as
research samples. The population is students from
SMKN 1 Bangil dan SMKN 1 Sragen, East Java,
Indonesia. There were 88 respondents answering to the
questioners after given a lecture on broadcasting virtual
laboratory. The lecture is a part of Pengabdian Kepada
Masyarakat-PKM (social responsibility) of Binus
University lecturer.

The variable X (Virtual laboratory Interactive Features)
has four dimensions taken from interactive features
elements which include text, sound, images, video and
graphics, while variable Y (Learning Motivation of
Broadcasting Vocational High School Students) has five
dimensions taken from (1) Existence desire and desire
to succeed; (2) There is encouragement and need in
learning; (3) Diligent in facing the task; (4) Tenacious
in the face of adversity; (5) There are interesting
activities in learning.

5.1 Numerical Results

The wvalidity test conducted on 88 respondents
concluded that r count > r table on all statements as
many as 21 statements, five statements each for the X
variable and 16 questions for the Y variable. The r table
value was obtained from the r table product moment df
= N-2 with the significance level of 5% is 0.1765. This
study uses Cronbach's Alpha in, which to get a reliable
or consistent result value must be greater than 0.60. The
two variables X and Y show a greater Cronbach's Alpha
value, for the X variable, it is 0.872 and the Y variable
is 0.978. Therefore, the X variable (Media Interactivity
Features) and Y (Student Learning Motivation in Virtual
Laboratory) are stated as reliable data. Therefore, the X
variable (Media Interactivity Features) and Y (Student
Learning Motivation in the Virtual Laboratory) are
valid.

The results of the normality test of the data using the
Kolmogorov-Smirnov obtained Monte Carlo. Sig (2-
tailed) is 0.121, which means it is greater than 0.05. So
based on the statement and the value of the significance
of the data, the data is concluded to be normally
distributed. The correlation test results show that the
Pearson Correlation value is 0.341, which is greater than
the significance value > 0.05. If the value is included in
the coefficient interval category.

It can be concluded that the correlation between variable
X (Media Interactivity Features) and variable Y (student
learning motivation in the Virtual Laboratory) has a low
relationship. Correlational analysis shows the variable X
has a low relationship to the variable Y with the value
of 0.341. The simple linear regression analysis in this
study is Y = 17.587 + 3.468X which means a constant
value of 17.587 as a constant value and a value of
3.468X as an increase/ decrease in variable Y which
follows the direction of increase/decrease in variable X.
Simple linear regression analysis in this study shows
that variable X and variable Y have a unidirectional and
positive relationship. Meanwhile, the analysis of the
coefficient of determination indicates that the X variable
"Virtual laboratory interactive features" has an effect of
11.7% on the Y variable "Students' Learning Motivation
in Virtual Laboratory" and the remaining 88.3% is
influenced by other factors which is not examined in this
study.

The results of the simple linear regression analysis test
can be concluded that the constant is 17,587. If the X
value is 0, then Y has a value of 17,587. The X
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regression coefficient of 3.468 states that for every 1%
addition to the value of the X variable (Media
Interactivity Features), the value of the Y variable
(student learning motivation in the Virtual Laboratory)
increases by 3,468. The regression coefficient is
positive, so it can be stated that the X variable to the Y
variable is positive. The results of the t-test can be
concluded that n can be seen that the statistical value of
tcount is 3,369, which is greater than t table, which is
1,662, so it can be concluded that Ho is rejected, and Ha
is accepted, which means that there is an influence of
Media Interactivity Features in the learning motivation
of SMK students in the Virtual Laboratory.

The results of the validity test of the X variable (Media
interactivity feature) in the table above show that the r
table value in the validity test of this study is 0.1765
using the table r product moment df = N-2 with a
significance level of 5%. It can be concluded that the
statement of variable X, namely the interactivity feature,
is valid. The validity test results of the variable Y
(student learning motivation) show that the r table value
in the validity test of this study is 0.1765, also valid. The
results of the reliability test of the X variable (media
interactivity feature) show that the Cronbach's Alpha
value obtained is 0.872. Meanwhile, the Cronbach's
alpha for variable Y is 0.978 to make them > 0.60
reliable and valid.
Table 1. Reliability test result

Variable Cronbach’s Alpha N item
X 872 5
Y 978 16

The results of the Monte Carlo normality test a value of
0.112, and if it is adjusted to the provisions of the
Kolmogorov-Smirnov test, a significance value of 0.112
> (.05, it can be concluded that the data is normally
distributed.

Table 2. The Correlations Test Results

Interactive | Learning
features motivation

Interactive | Pearson Correlation 1 341
features Sig. (2-tailed) 2001

N 88 88
Learning Pearson Correlation 3417 1
motivation Sig. (2-tailed) 2001

N 88 88

#¥_Correlation 1s significant at the 0.01 level (2-tailed).

The results of the correlation test in the table above show
that the Pearson Correlation value is 0.001, which is
smaller than the significance value <0.05, which means
it is correlated. After calculating to the above formula,
the Pearson Correlation result is 0.341. Using SPSS 26,
the correlation between variable X (interactive feature)
and variable Y (student learning motivation) has a low
relationship.

Table 3. The Regression Coefficient Valuea

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 ‘(Cmslznt) 17.587 21.702 810 420
| Interactivity feature| 3.468 1.029 341 3.369 | 001
a. Dependent Variable: Learning motivation

Based on table 3, it is known that the constant value is
17.587 and the regression coefficient value of the X
variable is 3.468. The results need to be calculated
through the following formula:

Y =a+bX
Y =17,587 + 3,468X

Legend:

Y = Variable Y "Student Learning Motivation"
a = constant of 17.587

b = regression coefficient value of 3.468

X = variable X “Media Interactivity Features”

Table 4. Coefficient Determination Test
Model Summary ®
R Adjusted R | Std. Error of
Model| R Square Square the Estimate
1 3412 117 106 18.12279
a. Predictors: (Constant), Interactivity features
b. Dependent Variable: Learning motivation

Based on table 4, the R square in this study is 0.117 or
11.7%. So it can be concluded that Variable X
"Influence of Media Interactivity Features" has an
influence of 11.7% in influencing variable Y "Students'
Learning Motivation" and the remaining 88.3% is
influenced by other things not examined in this study.

Based on tCount and tTable

a. If the statistical value tcount > ttable, it can be
concluded that there is an influence between the X
variableson Y.

b. If the statistical value of tcount < ttable, it can be
concluded that there is no influence between variable X
and variable Y.

Table 5. The t Test Result

Coefficients *

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 |(Constant) 17.587 | 21.702 810 | 420
Interactive 3468 1.029 341 3369 | 001
features

a. Dependent Vanable: Learmng motivations

From the information above, it can be explained that:

1. The constant value of 17.587 means that if the
variable X "Effect of Media Interactivity Features" is 0,
then the consistency value of the Y variable is positive
with a value of 17.587.

2. The regression coefficient value of variable X is
3,468 which indicates that the coefficient is positive so
that if there is an addition of 1% to the value of variable
X, the value of variable Y will increase by 3,468.

So it can be concluded that Y = 17,587 + 3,468X is the
X variable "The Effect of Interactivity Features" has a
positive and significant influence on the Y variable
"Students' Learning Motivation" then the Y variable
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always follows the X wvariable, if the X variable
increases then the Y variable also experiences increase
while if the variable X decreased then the variable Y
also decreased.

The results of the table above explain that the results of
the t-test (tcount) are 3.369. To get the value of t table,
using the formula df = N-2 which the result is 86 with a
significance level of 0.05 or 5% resulting in a value of
1.662.

In decision making, the statistical value of tcount is
3,369 which is greater than ttable, which is 1,662, so it
can be concluded that Ho is rejected, and Ha is accepted,
which means that there is an influence of Media
Interactivity Features in students' learning motivation.

5.2 Proposed Improvements

Variable X "Influence of Media Interactivity Features"
has an influence of 11.7% in influencing variable Y
"Students' Learning Motivation" and the remaining
88.3% is influenced by other things not examined in this
study.

Be a reference material for further research. Can be a
reference to find out an efficient interactive feature for
increasing strategy of student learning motivation. This
research is expected to be further investigated by using
different methods, namely qualitative.

5.3 Validation

The results of the decision-making hypothesis test can
be seen that the statistical value of tcount is 3,369 which
is greater than ttable, which is 1,662, so it can be
concluded that Ho is rejected, and Ha is accepted. The
significance value of the table above has a value 0£0.001
which is more than 0.05.

If the significance value is 0.001 < 0.05, then Ho is
rejected, which means that there is an influence of media
interactive features on the learning motivation of SMK
students in the Virtual Laboratory.

The statistic for tcount of 3.369 is greater than ttable of
1.662, which means that there is an effect of using media
interactive features on the learning motivation of SMK
students in the Virtual Laboratory.

This research is based on the Interactivity theory model
from Garrison and Anderson [32] where this theory
explains that the emergence of virtual educational
institutions that occur is driven by efforts to meet the
needs of the community in obtaining the desired
learning opportunities. In this study, the use of media
was measured by the Interactivity Feature of the Media
(X) and the resulting effect was the learning motivation
of the Broadcasting Vocational High School students
(Y). So that the relationship between this research and
the theory of Interactivity is how the three factors
contained in the components are equally important

where teachers, students, and content influence each
other, all these need to be considered in virtual
laboratory learning.

6 Conclusion

This study was conducted as part of Binus University's
broadcasting virtual laboratory development project for
vocational education. Specifically, this study aims to
find a correlation between the interactive features of the
Binus University broadcasting laboratory and students'
learning motivation. Data obtained from 88
questionnaires at SMKN1 Bangil, and SMKNI1 Sragen,
East Java, Indonesia, show that the interactive features
of the Binus virtual laboratory have a positive effect on
students' learning motivation. The image features in the
Binus virtual laboratory are the most influential factors
in student motivation. Students feel that the picture
feature helps them complete assignments related to the
broadcasting course. Anderson and Garrison's model is
used to understand learning factors such as media,
students, and instructors. However, this study focuses on
finding the impact of virtual laboratory features or
learning media on students' learning motivation due to
the limitations of the researcher. Further research is
suggested to explore student and instructor factors to
understand learning through virtual laboratories
comprehensively.
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