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Abstrak

Pendidikan perlu dimodernisasi agar sejalan dengan perkembangan teknologi, misalnya multimedia interaktif yang dapat
diakses melalui perangkat digital seperti komputer/laptop. Beberapa faktor yang menjadi kendala dalam pembelajaran
adalah keterbatasan waktu pembelajaran di dalam kelas, materi yang sulit abstrak materi, keterbatasan alat dan media
serta motivasi belajar yang rendah. Media pembelajaran perlu dipilih secara tepat sesuai dengan tujuan dan bahan
pembelajaran agar dapat digunakan secara efektif dan efisien untuk mencapai tujuan pembelajaran. Tujuan dari penelitian
ini adalah menghasilkan suatu produk berupa Multimedia Interaktif pada materi daya dukung pondasi dangkal di Program
Studi Pendidikan Teknik Bangunan. Metode penelitian ini adalah metode research and development (R&D) dengan model
ADDIE yang terdiri dari tahapan analysis, design, develop, implement, dan evaluation. Multimedia interaktif yang
dikembangkan mendapat 80,7% dengan kategori tepat oleh ahli materi dan 79,4% dengan kategori tepat oleh ahli media.
Berdasarkan hasil uji coba terbatas terjadi peningkatan nilai rata-rata pre test sebesar 54,5 dan post test sebesar 79,75.
Hasil validasi ahli materi dan ahli media serta uji coba terbatas menunjukkan bahwa multimedia interaktif yang
dikembangkan dinyatakan layak dan siap diimplementasikan pada materi daya dukung pondasi dangkal..

Kata kunci: Media Pembelajaran Interaktif, Media Pembelajaran, Pembelajaran Pandemi, Daya Dukung Yayasan
Dangkal, Teknik Sipil

Abstract

Education needs to be modernized so that it is in line with technological developments, for example, interactive multimedia
that can be accessed through digital devices such as computers/laptops. Some of the factors that are problematic in learning
are limited learning time in the classroom, difficult materials abstract material, limitations on tools and media as well as low
learning motivation. Learning media need to be chosen appropriately in accordance with the objectives and learning
materials so that they can be used effectively and efficiently to achieve learning objectives. The purpose of this research is to
produce a product in the form of Interactive Multimedia on the material shallow foundation support capacity in the Building
Engineering Education Study Program. The method of this research is research and development (R&D) method with the
ADDIE model consisting of the stages of analysis, design, development, implementation, and evaluation. The interactive
multimedia that was developed got 80.7% with the proper category by material experts and 79.4% with the proper category
by media experts. Based on the results of the limited trial, there was an increase in the average value of the pre-test by 54.5
and the post-test by 79.75. The results of validation by material experts and media experts as well as limited trials show that
interactive multimedia that has been developed is declared feasible and ready to be implemented in the material shallow
foundation support capacity.
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1. INTRODUCTION

Foundation Engineering course is a mandatory and important course for an engineer
because the foundation is a construction on the basic part of the building structure and serves
to carry the load from the upper structure to the foundation ground (Akinosho et al., 2020).
The carrying capacity of the land to the foundation is one of the important factors in the
planning of the foundation (Gong, 2020). Therefore students must be able to understand,
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analyze, and apply the type of foundation and parameters needed to design the foundation
(Liu, 2020; Polter & Scherer, 2017). Some of the factors that are problematic in learning are
limited learning time in the classroom, difficult materials abstract material, limitations on
tools and media as well as low learning motivation (Arthur et al., 2020). Therefore educators
must choose the right learning media in accordance with the purpose and learning materials
so that the media used serves effectively and efficiently in achieving learning objectives (Lee,
2016; McKenzie, 2009).

The development of technology has influenced various aspects including education
aspects and has a big influence on learning so education modernization is needed with the use
of technology in the learning process (Fernandez et al., 2017). The utilization of technology
can develop creativity and make learning activities effective and efficient as well as form
learners to learn independently (Bayyurt et al., 2014; Beverborg et al., 2015; Coetzer et al.,
2020; Ivanovic et al., 2018). The availability of learning that can be accessed through digital
devices is still limited, therefore educators are required to innovate by connecting technology
to learning (Encheva et al., 2019). One form of technological development innovation in
education is to create learning media that can be accessed through digital devices such as
computers/laptops so that the development of learning media can add to the traditional
teaching paradigm as well as concrete evidence of technological development by utilizing
digital devices (Bayyurt & Karatas, 2011).

In fact, learning media is a means of delivering messages (McKenzie, 2009). Learning
media makes learning take place appropriately and effectively, making abstract and complex
concepts simple, concrete, and easy to understand (Hite et al., 2019; Pefia-Ayala & Cardenas-
Robledo, 2019). The criteria for choosing learning media is conformity with learning
objectives, availability of technology conformity with materials, the use of relatively cheap
costs, and conformity with the interests, needs, and conditions of students (Lee, 2016;
Suyitno et al., 2020; Zaneldin et al., 2019). Based on these criteria, one of the suitable media
used is interactive multimedia. Interactive multimedia has characteristics that distinguish it
from other media that have more than one type of media and can be used independently
(Arthur et al., 2021; Rajendra & Sudana, 2017; Reyna et al., 2017).

Therefore, it is recommended that the use of learning media used in the form of
multimedia or a combination of several media to make learners interested because the eyes
and ears work together and are able to improve the learning outcomes of learners,
understanding, and absorption of learners (Arthur et al., 2021; Nurtanto et al., 2020;
Suraweera et al., 2018). In addition, the use of multimedia can increase the interest and
learning experience of students (Vagg et al., 2020). Multimedia should be interactive to
increase the motivation of students. Interactive multimedia allows students to interact with
technology because it is equipped with control tools that can be used as desired users so that
it can be done independently (Emami et al., 2020; Tiarasari et al., 2018). Interactive
Multimedia is a medium of message delivery that allows interaction between humans and
technology (Rajendra & Sudana, 2017; Reyna et al., 2017). The use of interactive learning
media that can be accessed anywhere and anytime is expected to increase interest, and
motivation, and become a solution to several problem factors in the learning mentioned
earlier (Davis et al., 2018; Khalid, 2011; Law et al., 2019; Roll, 2021). In addition, this
interactive multimedia can be used for learning during the Corona Virus Disease (Covid-19)
pandemic as it happens today because interactive multimedia supports independent learning.

Some previous researchers who conduct research on interactive multimedia by
utilizing technological developments state that interactive multimedia is able to attract
interest and make it easier for students to understand the material (Meyer et al., 2019). It can
be used as a source of independent learning, and is practical for use in learning (Hobbs et al.,
2013; Hobbs & Friesem, 2019). Based on some of the research results, it can be said that
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interactive multimedia can be used effectively and efficiently to achieve learning objectives.
Based on this consideration, this research tried to develop learning media in the form of
shallow foundation interactive multimedia for support capacity materials on S1 PTB UNJ.

2. METHODS

This research is included Research and Development (RnD), with the approach of
addie development model. The instrument used in this study is a non-test instrument in the
form of a questionnaire, in which respondents are given a set of questions or statements to
answer. Then the data measurement will be done using The Likert Scale with a range of very
less good, less good, enough, good, and very good. Addie model R&D design is shown in
Figure 1.

Figure 1. ADDIE model R&D design

Here is an explanation of the ADDIE development model used in this study: (1)
Analysis, at this stage, is conducted analysis in the form of literature studies and needs
analysis. (2) Design, conducting initial product planning, developed media specificity as well
as appropriate testing methods. (3) Develop, develop products or produce finished products
which is the realization of the product design that has been made and due diligence by
material experts and media experts. (4) Implement, the product that has been developed is
applied by conducting limited trials with students. (5) Evaluate, which is the last stage
performed by assessing the products that have been developed and making revisions or
improvements based on input from material experts and media experts. In this study, there
are two instruments, namely media expert instruments and material expert instruments. The
instrument is used to determine the level of feasibility and effectiveness of interactive
multimedia products developed. Here's a grid of instruments for material experts and media
as shown in Table 1.

Table 1. Validation Instrument Grid By Material Experts

No. Aspects indicator sum
grain
1  Learning Materials Conformity of materials with learning objectives 5

Material clarity

Material sequence clutter
Suitability of problem examples
Accuracy of the concept presented

s E
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No. Aspects indicator sum
grain
2 Language & 1. Clarity of the language used 2
Communication 2. Communicative use of language
3 Learning 1. Suitability of the image to the content of the 4
Presentation material
2. Suitability of video or animation with material
content
3. Ahbility to respond to commands
4. Ability to provide feedback on learning outcomes
4 Aspects of 1. Conformity of media with the content of the 4
Learning Media material
2. Type selection compatibility
3. Suitability of font size selection
4. Clarity of media usage instructions
Total Number of Instrument Items 15

Table 1, is a table of validation instruments by material experts consisting of 4
aspects, namely learning materials, language and communication, presentation of learning,
and aspects of learning media with a total of 15 questions.

Table 2. Validation Instrument Grid By Media Experts

Number

No. Aspects indicator of ltems

1 Media View Interactive multimedia design 8
Typeface compatibility

Font size compatibility

Color selection compatibility

Image quality

Audio quality

Video/animation quality

Interesting learning media

Clarity of media usage instructions 8
Accuracy of the use of symbols for navigation

Menu/link control capabilities

Page navigation capabilities

Feedback or feedback capabilities

Ability to be used anywhere at any time

Required memory capacity

8. Media smoothness

2 Programming

NogoghkrwhMERONOTRWDNE

Total Number of Instrument ltems 16

Table 2 is a table of validation instruments by media experts consisting of 2 aspects,
namely media display and programming with a total of 16 questions. Data collection
techniques for assessment by 2 media experts, and 2 material experts in this study used
questionnaire data collection techniques with the Likert Scale as a measurement scale that has
a range of very poor, less good, enough, good, and very good. Likert scale is shown in table
3.
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Table 3. Likert Scale

Valuation Scale Value
Very Poor 1
Less Good 2
enough 3
good 4
Excellent 5

(Source : Sugiyono, 2015)

This study uses quantitative descriptive analysis techniques and qualitative
descriptive. Data validation test results by material experts and media experts will be
processed by quantitative data analysis techniques that result in the percentage of product
feasibility. While qualitative data analysis techniques are used to process data in the form of
advice or input from media experts and material experts. After the experts gave the
assessment, the researchers calculated the validation of the contents using a formula from the
Aikens’s formula. Aiken'V validity values with indexes less than or equal to 0.4 are said to be
less valid, indexes 0.4-0.8 are said to be valid, and indexes over 0.8 are very valid (Miller et
al., 2009).

3. RESULTS AND DISCUSSION

Result

Interactive multimedia development is validated by 2 material experts who are experts
in the field of Foundation Engineering and 2 media experts who are experts in the field of
learning media. The limited trial was conducted by 20 respondents of students of building
engineering education program of UNJ class of 2016 and 2017. The dissemination of
questionnaires for validation by media experts, material experts, as well as limited trials is
conducted through Google Form. The analysis stage is carried out by collecting various
information from literature studies which are then strengthened by the analysis of needs by
disseminating guestionnaires to students who have taken shallow foundation support capacity
materials in the Course of Foundation Engineering I. Literature studies and analysis of such
needs are conducted to find out information related to classroom learning, media used,
effectiveness of the use of media used, and learning media needed to be developed.

After conducting the analysis stage, the design (planning) stage or initial planning of
the product is carried out. At this stage, it is determined the design of the learning media be
developed. Determined the media elements used as well as the interactive level applied so as
to produce an initial draft of interactive multimedia and produce design specifications such as
(1) determine the specifications of the media to be created ie themes, navigation functions,
types of text used, animations, videos, and interactions or feedback used. (2) create a learning
structure that is the purpose of learning, material content, sample questions, and evaluation of
learning. The interactive learning media to be developed is designed using Microsoft
PowerPoint, which is equipped with the iSpring Suite plug-in so that educators can edit
learning media if there are errors in a particular subject or add a discussion. At the stage of
developing (developing) product design that has been produced realized in real form and
produce development products in the form of interactive multimedia then validated by
material experts and media experts. The learning media developed will be published in the
form of web (HTMLJ5) which can be accessed through a computer/laptop with search engines
such as Opera Internet Browser, Google Chrome, and Internet Explorer. The implementation
stage (implementation) carried out in implementing the design is a limited trial activity for
students of the Building Engineering Education Study Program Class of 2016 and 2017 as
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many as 20 students. The evaluation stage contains activities to make product improvements
based on assessments and suggestions and inputs that have been given by material experts
and media experts based on the development stage. Product feasibility is done through
product assessment or validation by several competent experts in their fields, namely material
experts, and media experts. The validation results by media experts are shown in Table 4.

Table 4. Media Expert Validation Results

No. Indicator Percent  Vscore  category
1 Interactive Multimedia Design 80% 0,75 proper
2  Typeface compatibility 80% 0,75 proper
3 Font size compatibility 80% 0,75 proper
4 Color selection compatibility 70% 0,63 proper
5 Image quality 80% 0,75 proper
6 Audio quality 80% 0,75 proper
7  Video/animation quality 80% 0,75 proper
8 Interesting learning media 80% 0,75 proper
9 Clarity of media usage instructions 80% 0,75 proper
10 Accuracy of the use of symbols for navigation 80% 0,75 proper
11 Menu/link control capabilities 80% 0,75 proper
12 Page navigation capabilities 80% 0,75 proper
13 Feedback or feedback capabilities 90% 0,8 Very Decent
14 Ability to use anywhere and anytime 80% 0,75 proper
15 Required memory capacity 70% 0,63 proper
16 Media smoothness 80% 0,75 proper
Average 79,4% 0,74 proper

Based on table 4, validation results media experts showed an average score belonging
to the category "Eligible" with 79.4% and based on the formula Aikens’s obtained an average
of 0.74 and greater than 0.5. This shows that there is a consistency in the assessment given by
experts. Therefore, this interactive multimedia deserves to be used as a learning medium in
shallow foundation support capacity materials. The validation results by media experts are
shown in table 5.

Table 5. Material Expert Validation Results

No. indicator Percent  Vscore category
1  Conformity of materials with learning objectives 90% 0,88  Very Decent
2  Material clarity 80% 0,75 proper
3 Material sequence clutter 80% 0,75 proper
4 Suitability of problem examples 80% 0,63 proper
5  Accuracy of the concept presented 80% 0,75 proper
6  Clarity of the language used 80% 0,75 proper
7 Communicative use of language 70% 0,63 proper
8 Swtaplllty of the image to the content of the 90% 088  Very Decent

material
9 (\:nge%/?mmatlon compatibility with material 90% 088  Very Decent

10  Ability to respond to commands 80% 0,75 proper

11  Ability to provide feedback on learning outcomes 80% 0,75 proper

12 Conformity of media with the content of the  80% 0,75 proper
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No. indicator Percent  Vscore category
material
13  Type selection compatibility 70% 0,63 proper
14 Suitability of font size selection 70% 0,63 proper
15 Clarity of media usage instructions 90% 0,88  Very Decent
Average 80,7% 0,75 proper

In table 5, validation results material experts showed an average score belonging to
the category "Eligible™ with 80.7%, and based on the formula Aikens’s obtained an average
of 0.75 and greater than 0.5. This shows that there is a consistency in the assessment given by
experts. Therefore, this interactive multimedia deserves to be used as a learning medium in
shallow foundation support capacity materials. Product revisions are done based on
suggestions and inputs from material experts and media experts at the validation stage.
Suggestions and input from media experts and material experts, namely change the font type
used, increase the font size, color the icon, the back sound is adjusted so that it is not too
large, on pages that are too full should be separated, increase the size of images and videos,
fix typography on the product and use easy-to-understand language.  The final design based
on revisions from the input of material experts and media experts is shown in figure 2, figure
3, figure 4, and figure 5.
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Based on the limited trial, the average pretest score was 54.5 and the post-test average
score was 79.75 in the limited trial. Based on the data analysis, there is an increase in the
value of the average pretest result of 54.5 and the average post-test result of 79.75. So it can
be concluded there is an increase in the average value of 46.3%.

Discussion

Interactive multimedia development on shallow foundation support capacity materials
in Building Engineering Education UNJ is made by research and development methods using
ADDIE model with 5 stages, namely analysis, design, development, implementation, and
evaluation. Interactive learning media developed following the characteristics of interactive
multimedia so that it contains more than one type of media and is interactive. The elements in
the interactive learning media developed consist of several media elements, namely text,
images, sound, animation, video, and interactivity properties in line (Arthur et al., 2019;
Surjono, 2017). Interactive levels in this interactive learning media in the form of video or
audio navigation, page navigation, menu or link controls, animation controls, hypermaps,
Responses, and Feedback. This development medium is created using Microsoft PowerPoint
software equipped with the iSpring Suite plug-in and published on the web (HTML5).

Interactive learning media developed has several advantages and disadvantages. The
advantages of this interactive learning media include the design of learning media that is
more interesting, there are supporting audio and video in some materials, there is a learning
evaluation, easy to use anywhere and anytime, does not require special applications because
it utilizes search engines such as Opera Internet Browser, Google Chrome, and Internet
Explorer and train students to do learning independently. In addition, this developed learning
media supports self-learning outside the classroom so that it is suitable for use during the
current COVID-19 pandemic. Interactive learning media developed can be used on gadgets
such as laptops or computers. This advantage is in line with the opinions of other researchers
which present several advantages of interactive multimedia (Rajendra & Sudana, 2017).

The disadvantages of interactive learning media that have been developed include the
level of interactivity used does not include drag and drop, simulation controls, and game
controls. Supporting videos are only on a few discussions and a large enough media capacity,
and development is only done on shallow foundation support capacity materials. In addition,
because of the limitations of the software used to cause a discussion forum cannot be created
that the results can be directly accepted by lecturers, but this can be overcome by creating a
class group through an application on a smartphone such as WhatsApp so that students can
discuss in the group. Based on these advantages and disadvantages are expected to be used as
a reference for further development, so interactive learning media will be developed next into
a better interactive learning media than the interactive learning media developed today.

Interactive learning media assessment is carried out through validation by two
material experts and two media experts who are competent in their respective fields. The
average validation result for material experts is 80.7% and validation for media experts is
80.7% and falls into the eligible category. In addition, the assessment given by the validator
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tends to be consistent so that the multimedia interactive is declared appropriate and suitable
for use in the learning process of the Shallow Foundation Supporting Capacity material both
in terms of material and media appearance.

Some validators said that this multimedia interactive did not need to be revised
because it had instructions for use that were very clear and easy to understand, the images
and animations used helped improve user understanding, as well as responses and feedback
on learning evaluations, were good because they were given the correct answers and
discussion of how to finish it. This is in line with the opinion regarding the general criteria
for selecting learning media, namely: the availability of technology, conformity with the
interests, needs, and students’ conditions (Santika et al., 2020; Satrianawati, 2018; Sobry &
Sa’i, 2020). In line with several researchers who conducted research on interactive
multimedia, the results of interactive multimedia products in this study had several media
elements, namely text, images, sound, animation, video, and the nature of interactivity
(Surjono's opinion, 2017). Generally, the videos contained in development learning media are
videos sourced from Youtube, but in this study, the videos contained were original videos
from personal development. In addition, interactive learning media that will be developed
are designed using Microsoft PowerPoint which is equipped with the iSpring Suite plug-in so
that educators can edit learning media if there are errors in certain topics or add to the
discussion. The interactive learning media design developed is an original design and has
never been made for any learning media. The purpose of this research is to produce a product
in the form of Interactive Multimedia on the material shallow foundation support capacity in
accordance with the research objectives. In line with relevant research, the results of
interactive multimedia products in this study utilize technological developments, effectively,
and efficiently. Several studies on the development of interactive learning media usually use
software other than Microsoft PowerPoint, which means that some lecturers are less familiar
with their use, making it difficult to edit the learning media to add and reduce the desired
discussion.

The difference between this study and previous research is that in this study the
researcher took advantage of several features of Microsoft PowerPoint that could be used as
an interactive medium in the learning of Foundation Engineering-lI courses on shallow
foundation supporting capacity, with the iSpring Suite plug-in to provide convenience the
user to add or remove the desired material. The novelty value of this interactive media is in
the form of a video that is presented as an original video from personal development, the
design developed is an original design that has never been made by previous researchers, and
there is a learning evaluation feature that is useful as a measuring tool for students' ability to
understand the material presented contained in the interactive learning media. The impact
given by the use of developed interactive learning media is to make it easier for students to
understand the material presented by the lecturer, besides that it can increase student learning
motivation on Shallow Foundation Supporting Capacity materials, and build discussion
forums between students and lecturers about the material that has been presented in learning
media the interactive. The limited trial was conducted by 20 students of Building Engineering
Education Study Program class of 2016 and 2017 who have taken Foundation Engineering
courses |. Pre-test and post-test are provided through Google Form and interactive
multimedia is developed and disseminated through Google Drive. Obtained an average
pretest score of 54.5 and a posttest average score of 79.75 on limited trials. The results of the
increase from pretest score of 54.5 to posttest 79.75 showed that interactive multimedia was
assessed to improve students' understanding and knowledge in shallow foundation support
capacity material.
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4. CONCLUSION

Interactive multimedia can be used as a facility and variety of media in studying the
materials of Shallow Foundation Support Capacity and can improve student learning
outcomes because this interactive multimedia is effective, efficient, and follows technological
developments. This research is still limited to learning materials of Shallow Foundation
Support Capacity and can be accessed through a computer/laptop with search engines such as
Opera Internet Browser, Google Chrome, and Internet Explorer. The suggestions that can be
given, namely adding interactive multimedia development to other materials, testing the
effectiveness of the product on a larger scale, and developing interactive multimedia that can
be accessed via smartphone.
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