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Abstract

The aim of this research is to develop interactive multimedia based Articulate Storyline 3 on the
subject of building volume, and to assess the feasibility and effectiveness of the product. The
development model used is ADDIE (Analyze, Design, Development, Implementation, Evaluation)
developed by Robert Maribe Branch. The product that has been developed is tested for validity by
media experts and material experts, after which it is tested on class VI students at SD Ulil Albab
Caruban. The validity test results of media experts showed a value of 88.09% and material experts
showed a value of 91.67%. The results of the trial on 30 students showed a score of 81.33%.
Meanwhile, the effectiveness test carried out has a significant difference because Sig. (2-tailed) has a
value of 0.000 less than 0.05 which shows that there is a difference between pre-test and post-test.
From this description it can be concluded that the interactive multimedia developed is valid and
effective for use in learning.
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1. Introduction .

The rapid development of technology in human civilization today has led to various
changes in life. At the time society 5.0 technology can be applied to various sectors, such as the
financial, government, legal, trade, health, education and so on. Various innovations continue
to emerge from various fields, including the field of education which has undergone significant
transformation. Learning technology according to the AECT (2012) definition is defined as a
field of study related to the use of tools and media, as well as methods and processes that
facilitate human learning. It includes the design and development of learning systems, the use
and management of instructional technology, and related evaluation and research.

The Ministry of Education, Culture, Research and Technology (Kemendikbud Ristek) has
released a mathematics score that in 2022 reached 366, but experienced a decline where in
2018 it reached a score of 379. Even though the PISA score has decreased, Indonesia's
mathematics literacy learning outcomes ranking has increased by 5 positions compared to
PISA 2018 due to the use of technology in learning.

Based on data released from the Central Statistics Agency through the March 2022
Susenas survey, as many as 39.97% of children aged 5 to 6 years at elementary school level
have accessed the internet. This shows that technology can now be maximized as an active
learning medium. Active learning provides an impressive learning experience for students,
meaning that students are given the freedom to be involved and understand what they are
learning and the purpose of their learning. There are various strategies that can be used to
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implement active learning, one example is the use of learning media that involves student
activity.

One example of the use of technology and learning media is the emergence of interactive
multimedia. According to Robin and Linda (in Benarto, 2011) interactive multimedia is a tool
that can create interactive and dynamic presentations, with a combination of text, audio,
animation, graphics, images and video. Interactive multimedia can be applied to various
subjects, one of which is mathematics. Various relevant studies conclude that interactive
multimedia in mathematics learning can improve problem-solving habits in students
(Sattriawan, et al. 2020; Silviyani, et al., 2020; Fariz, et al., 2022).

Thousand software for creating interactive multimedia is now widely circulated in the
global community or society. A number of software very familiar to use, but some are quite
difficult to use. There are several ways to choose software which is right in developing
interactive multimedia. Darmawan (2016) says when Articulate Storyline is an application
powered by brainware intelligent simple in interactive tutorial procedures to help users
format CDs, word processors, web and personal, with templates released online online nor
offline.

Researchers conducted observations and interviews with several students and class
teachers at SD Ulil Albab Caruban, so they could conclude that, on average, students had
difficulty understanding mathematics lessons. So they feel bored which results in students' lack
of interest in learning mathematics. Volume material is material that is difficult to understand
because there is no supporting media, only using printed books from school. School facilities
and infrastructure really support the use of interactive multimedia. There is a computer
laboratory and LCD projector in each class. However, existing facilities and infrastructure have
not been utilized effectively. In the learning process, the teacher only uses the lecture method
and then gives questions.

Based on the background that has been described, the researcher concludes that it is
necessary to develop interactive multimedia which contains several elements such as a
combination of text with images and colors. Of the many software circulating, Articulate
Storyline 3 can answer this problem. This development aims to produce interactive multimedia
based Articulate storyline 3 on the subject of building volume at SD Ulil Albab Caruban which
can help students understand the material and improve the quality of learning. Meanwhile, the
aim of this development is to find out the validity and effectiveness of the media that has been
developed and applied in learning. It is hoped that interactive multimedia can increase
students' learning motivation as well as students' active role both during classroom learning
and independent learning.

2. Method .

This research is types of research and development that can be mentioned Research and
Development (R&D). According to Setyosari (2016:284) research and development is an
industry-based (results) research model, because it has the aim of producing a product or
procedure through planned testing and evaluation to achieve certain criteria of effectiveness,
quality and standards.
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The development model used in this research is The procedural model developed by
Robert Maribe Branch (2009), namely the ADDIE model, has five stages, namely Analysis
(Analyze), Design (Design), Development (Development), Implementation (Implementation),
and Evaluation (Evaluation). The ADDIE model is a model that can adapt well to many
situations and can be used today. Meanwhile, the ADDIE model provides a systematic
framework so that the development of instructional interventions also includes evaluation and
revision of each stage (Angko, 2017).

Figure 1. Stages of the ADDIE Model
Analysis (Analyze)

Level of analysis or analysis is an important initial stage in product development to
determine the direction of further development. Aims to determine the needs and goals of
product development, student characteristics, and existing resources. At this stage, interviews
were carried out with the class teacher and class VI students at SD Ulil Albab Caruban. The
interview was conducted offline at Jalan Haji Agus Salim No.1, Krajan, Mejayan District, Madiun
Regency, East Java Province. Information was obtained regarding students' problems with
difficulty understanding the material because there was no supporting media, only using
printed books from school. Apart from that, at this stage, identification of the learning
environment is carried out to find suitable products to be developed, such as supporting
infrastructure and resources. Product development planning is carried out based on analysis
of the information that has been obtained so that the need for interactive multimedia
development can be determined.

Design (Design)

According to Branch, the design stage begins with a work plan regarding a description
of what will be made, how it will be made, and how it will be used to achieve learning objectives.
Interactive multimedia is made as interesting as possible by using supporting tools, materials
and facilities. Interactive multimedia design based Articulate Storyline 3 which contains the
subject matter of building volumes which will be packaged according to learning objectives and
student needs.

Development (Development)

The development stage is the stage of making a product that has been designed in the
design stage. At this stage there is also a process of creating manuals or guidelines for teachers
and students. Meanwhile, in this stage, product revisions are carried out by media and material
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experts if there are deficiencies in the product during the development process, followed by
testing the function and suitability of the product by educators, namely mathematics subject
teachers at SD Ulil Albab Caruban so that they can identify whether the media is suitable for
implementation in the classroom. . Then, based on the validation results from experts, small
group implementation is then carried out.

Implementation (Implementation)

The implementation stage is the stage that includes delivering the product to teachers
and students. After receiving further validation, it can be implemented in a large group, namely
all class VI students at SD Ulil Albab Caruban. To find out the practicality and effectiveness of
the product, students are asked to work on questions pretest or post-test as well as commenting
on the media has been implemented by filling out a student response validation questionnaire
sheet.

Evaluation (Evaluation)

The evaluation or evaluation stage is the final stage in the ADDIE development model.
This stage is carried out in order to measure and assess the quality of the product being
developed. The selection of assessment criteria is carried out to find out the results of
validation questionnaires by experts and the results of questionnaires from students, to revise
or improve the product according to the evaluation results or if there may be things that have
not been fulfilled in the interactive multimedia product. Apart from that, at this stage students’
learning outcomes can be known pre-test as well as post-test as a reference if the product being
developed has differences in learning outcomes.

3. Results and Discussion .

3.1 Result

The product resulting from this development and research is in the form of interactive
multimedia with the name "ROOM MATH". In this media, the topic of volume of space for class
VI elementary school is discussed. This interactive multimedia includes menu pages, developer
information, usage instructions, learning objectives pages, material pages, games and
evaluations.
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Figure 2. Product Display Design
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Validation tests by material experts and media experts are carried out after the product
has been developed by providing pre-designed questionnaires to both material experts and
media experts. Media expert validation is carried out with the aim of assessing the feasibility
and quality of the learning media that has been developed. Meanwhile, material expert
validation is carried out with the aim of measuring the quality of the content and objectives of
the product that has been developed, as well as to assess the suitability of the material to basic
competencies and the correctness of the concept. The results of the validation tests are used to
determine the level of validity of products developed with the following qualifications:

Table 1. Validity Level Qualifications

Percentage (%) Validity Level Equivalent
81-100 Very valid Very worthy
61-80 Valid Worth it
41-60 Fairly valid Decent enough
21-40 Not valid Not Worth It
<20 Very invalid Very inadequate
¥ Ahli Materi Ahli Media

88,09%

0 Figure 3. Validation Test Results

The results of the validation test by material experts are shown in the diagram in Figure
3, showing the results of the validation percentage of material experts, the result was 91.67%
based on the results of the validation data in the table above with a total of 15 statements. A total
of 10 statement items received Very Suitable answers with a score per item of 4.00. A total of 5
statements received answers in accordance with a score per item of 3.00. Based on the results
of material expert validation, conclusions can be drawn if the interactive multimedia being
developed is called Very Valid And Very Worth It to be applied to learning.
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Table 2. Details of Material Validation Results

Aspect Score/Max Score Percentage (%) Criteria
Content Quality 29/32 90,65 Very Worth It
Quality of learning 15/16 93,75 Very Worth It
Language quality 11/12 91,67 Very Worth It
Total 55/60 91,67% Very Worth It

The media expert validation test results shown in the diagram in Figure 3 show that the
media expert validation percentage results were 88.09% based on the validation data results in
the table above with a total of 21 statements. A total of 11 statement items received Very Suitable
answers with a score per item of 4.00. A total of 10 statements received answers in accordance
with a score per item of 3.00. Based on the validation results from media experts, it can be
concluded that the interactive multimedia developed is said to be very feasible and very valid to
be applied to learning.

Table 3. Details of Media Validation Results

Aspect Score/Max Score Percentage (%) Criteria
Display Design 37/40 92,50 Very Worth It
Audio 10/12 83,33 Very Worth It
Video 10/12 83,33 Very Worth It
Animation 6/8 75,00 Worth it
User Convenience 11/12 91,67 Very Worth It
Total 74/84 88,09% Very Worth It

After validation and feasibility testing were carried out by material expert validators
and media experts, media trials were carried out on users, namely students. The trial was carried
out by 30 class VI students at SD Ulil Albab Cauban.

Table 4. Details of Student Response Results

Aspect Score/Max Score Percentage (%) Criteria
Presentation of Material 489/600 81,50 Very Worth It
Media Display 487/600 81,17 Very Worth It

Total 976/1.200 81,33% Very Worth It
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From the results of the percentage of field trials, the results obtained were 81.33%, so
it can be concluded that based on the score criteria that have been determined that the
RUANGMATH interactive multimedia that has been developed is said to be very valid and very
feasible. to be applied in learning.

Learning outcome data was obtained from pre-test and post-test to 30 class VI students
at SD Ulil Albab Caruban. Each test provides different information and can help to increase
learning effectiveness. A summary of the learning outcomes of class VI students at SD Ulil Albab
Caruban is presented in Table 5.

Table 5. Statistical Data on Student Learning Outcomes

PRESTEST POSTTEST
N Valid 30 30
Missing 0 0
Mean 63.50 87.67
Median 62.50 87.50
Mode 60 85
Std. Deviation 10.517 7.038

From the results of statistical tests with a total of N of 30, an average of 30 was obtained
pre-test 63,50. The pretest test data has a median of 62.50 and a mode of 60 with a standard
deviation of 10.517. On test post-test obtained an average of 87.67 from a total of N of 30. Test
data post-test has a median of 87.50 and a mode of 85 with a standard deviation of 7.038. In this
test it can be seen that the average pre-test and post-test there is a total increase of 27.56%. This
proves when the product is developed Effective to be used in learning. The results of statistical
analysis for student learning outcomes data are expressed in stages.

Data Normality test is carried out to find out whether the data obtained is normally
distributed or not. In parametric statistics, normally distributed data is the main absolute
requirement for carrying out subsequent tests. The normality test used applies the Shapiro-Wilk
normality test.

Table 6. Tests Of Normality

Kolmogorov-Smirnova Shapiro-Wilk
Statistic df Say. Statistic df Say.
PRESTEST 130 30 .200" 956 30 .239
POSTTEST 152 30 .073 937 30 .078

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

1096



Proceedings Series of Educational Studies

Based on the results of the normality test on the data pre-test The data obtained was
normally distributed because the Sig. 0.239 is greater than 0.05. On data post-test Also obtained
were normally distributed data due to the Sig value. 0.078 is greater than 0.05.

Hypothesis testing is carried out through paired sample T-Test analysis using software
SPSS 25. analysis results are described in Table 7.

Table 7. Paired Samples Correlation

N Correlation Say.

Pair 1 PRIEST TEST & POSTAL TEST 30 .743 .000

Based on the output results, in the table above it appears that there is a correlation
between variables pre-test as well as post-test where the correlation coefficient value has a
strong positive relationship of 0.743 with a significance value of 0.000. Because the sig value <
probability 0.05, it can be concluded that there is a relationship between variables pre-test and
post-test.

Table 8. Paired Samples Test

Paired Differences

95% Confidence
Interval of the
Std. Difference Sig.
Std. Error (2-
Mean  Deviation Mean Lower Upper t df tailed)
Pair  PRIEST - 7.081 1.293 - - - 29 .000
1 TEST - 24.167 26.811 21.522  18.693

MAIL TEST

In the Paired Sample T-Test data test pre-test as well as post-test has a Correlation value
of 0.743 and a Correlation Significance of 0.000. The data of learning outcomes that were tested
have significant differences because Sig. (2-tailed) has a value of 0.000 less than 0.05. So it can
be concluded that there is a difference between pre-test as well as post-test, effective interactive
multimedia to be applied to learning.

3.2 Discussion

The development of interactive multimedia has an important role as a medium that
makes learning easier for students by collaborating with all types of media, so that students
can interact with simulations and evaluations in the media. The interactive multimedia ROOM
MATH raises the subject of the volume of space according to the results of observations and
interviews with teachers and students at SD Ulil Albab Caruban. The results of observations
and interviews show that the average student has difficulty learning mathematics, especially
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in the volume of space material. Teachers are used to using lecture methods and textbooks that
have minimal pictures and colors. However, students expect media that has lots of pictures and
colors to increase their interest in learning. The facilities and infrastructure at the school
already support learning with interactive multimedia so that development can continue to the
next stage.

The next stage is designing the product to be developed, namely interactive multimedia.
In this stage, the material presented in the media is consulted with mathematics subject
teachers. Next is the product development stage by compiling storyboard and continues to the
media production stage using software Articulate Storyline 3 according to the material that has
been designed.

Furthermore, the media that has been developed is validated by material experts and
media experts in order to measure the suitability of the media that has been developed. The
results of the validation test from material experts show a positive response with a percentage
of 91.67% and it can be said that the media is very valid without any revisions, provided that
the media is good, however, for further development, the explanation in the video is better to
provide animation in accordance with the existing explanation so that more understandable.
The material aspect is appropriate and for further development you can add videos about
formulas or examples of story questions and calculations. Meanwhile, the validation test from
media experts also received a positive response with a percentage of 88.09% and it was said
that the media was very valid but there were revisions, namely to provide question numbers
in the evaluation section and give marks on the game page. Based on the validation results, the
interactive multimedia developed is said to be valid and suitable for use in the field.

After validation by experts, the next stage is field trials. In the field trial stage carried out
by 30 students at SD Ulil Albab Caruban. Before the media is tested, students are asked to work
on questions pre-test a total of 20 multiple choice questions to measure students' initial
knowledge. Next, the media is tested on students by being given guidance first and then
students can operate it independently. The next stage is giving questions post-test a total of 20
multiple choice questions to measure students’ understanding after using the media. From the
results pre-test and post-test there was an increase in learning outcomes with an average
pretest score of 63.50 and an average post-test score of 87.67. Based on statistical tests, namely
paired sample T-Test, the learning outcome data has significant differences due to Sig. (2-
tailed) has a value of 0.000 less than 0.05. So it can be stated that the media is very effective to
apply in learning.

Meanwhile, the interactive multimedia RUANG MATH also received a positive response
from students. According to the results of the questionnaire and student responses after using
the media, the percentage was 81.33%. Students also noted that the material presented was
easy to understand and the media was easy to use, but students suggested adding a back button
to the evaluation page because answers were usually not filled in or missed. From the
description that has been explained, it can be concluded that the interactive multimedia
developed is very valid and effective so that it can be used in learning, including at school or
outside school, namely independently by students.
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4. Conclusion .

RUANG MATH interactive multimedia according to research results shows that
interactive multimedia is based Articulate Storyline 3 considered very valid and effective which
is one of the student learning media. Proven by validation results by material experts and
media experts. Meanwhile, interactive multimedia also received a positive response from
students after testing. Student learning outcomes before and after using media also show a
significant increase. Based on these results, it can be concluded that the interactive multimedia
ROOM MATH is very valid and effective in learning.
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