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This study aims to determine the validity of Interactive
Multimedia with 3D Visualization to Train the Spatial Visual
Intelligence of Class X High School Students on Metallic
Bonding Materials. Validity is tested through quality of content
and goals, instructional quality, and technical quality.
Development is carried out using the ADDIE model (Analysis,
Design, Development or Production, Implementation or
Delivery and Evaluations). This research is limited only in 3
stages, namely Analysis, Design, and Development. Interactive
multimedia is said to be valid if the minimum achievement level
scores in the range 61-80 with good qualifications based on the
eligibility criteria and product revisions which are adaptations
of Siti Muriati, 2013. Based on the analysis that has been done,
it is found that interactive multimedia with 3D visualization
developed is stated valid with an average percentage of content
validation by material experts that is 96% and construct
validation by material experts that is 91.82% are in the feasible
category with a very good predicate. Thus, the results of this
study indicate that interactive multimedia with 3D
visualization on metal bonding material can be declared valid.

Keywords— 3D interactive multimedia, spatial visuals, metal
bonds.

I. INTRODUCTION

The subject of chemistry is considered as one of the
difficult subjects because many concepts of chemistry cannot
be actualized, but only through schematic modeling.
Modeling or abstraction requires the visual spatial ability of
students in supporting the learning process [1][2]. In
addition, the skills and creativity of teachers in delivering
material are also needed [3].

One of the subjects which is an obstacle for students is
chemical bonds. Based on data on the value of the National
Examination in 2017, the percentage of students' material
authority in the chemical bond material covering ion,
covalent and metal bonds in East Java province was 41.67%,
while the national data with a percentage of 44.44%. In 2018,
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with the same material coverage, the percentage of students
in mastering the material was 52.38% at the provincial level
(East Java) and 51.98% at the national level. This value
indicates that there are more than 45% of students who have
not mastered the chemical bonding material as a whole.

The 21st century is also known as the age of knowledge
(knowledge age), in this era, all alternative efforts to meet the
needs of life in various contexts are more knowledge based
[3][4]. Efforts to meet the needs of the field of knowledge-
based education, the development of a knowledge-based
economy, the development and empowerment of knowledge-
based social empowering, and the development in the field of
industry-based knowledge [5][6].

Indonesia has an Information and Communication
Technology Development Index (IP-ICT) which increased
from 2015 to 2017, the Indonesian IP-TIK in 2015 amounted
to 3.88, then in 2016 an increase of 4.34, and also in 2017
increase to 4.99 [7]. This means that the level of
technological literacy in Indonesian society is fairly good.
This is supported by the very high level of Internet users in
Indonesia, which ranks 6th in the World or data users around
123 million people [8].

Metal bonding is a chemical that discusses how bonds
between metals can occur, in terms of the concept of a sea of
electrons. Where the metal consists of positive ions with
electrons scattered around and moving freely [9] [10]. In its
teaching, metal bonding material, especially regarding the
concept of oceanic electrons requires three-dimensional
modeling to facilitate how metal bonds can be formed and
the peculiarities they have compared to ionic, covalent, and
covalent bonds of coordination [11][12][13]. In order to
compensate for the situation, one aspect that needs to be
improved is in the optimal use of information and
communication technology (ICT) for the purposes of
learning chemistry, especially chemical bonding material
[14][15]. The use of ICT such as interactive multimedia can
affect student learning abilities, one example of its
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application is through blended learning that improves student
learning outcomes in the medium and high categories, and
the development of virtual lab-based media that gets a
percentage of validity > 61 [16][17]. One of the subjects in
chemical bonds is about metal bonds, the learning methods
taught are often focused on memorizing concepts or visual
spatial [18][19].

Through the development of interactive multimedia with
3D visualization, the writer wants to make it easier for
students to understand the concept of metal bonds and
practice the students' visual spatial abilities. Development is
carried out using the ADDIE model (Analysis, Design,
Development or Production, Implementation or Delivery and
Evaluations) [20]. Multimedia will be applied, packaged into
an interactive multimedia, where students can learn while
moving 3D modeling animations from metal bonds.
Multimedia is equipped with three-dimensional visualization,
explanation and problems related to metal bonds. Multimedia
is also equipped with two languages namely Indonesian and
English.

Il. METHOD
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Fig 1. ADDIE Model

A. Research design

Revision

The study uses a research model adapted from the
ADDIE development model (Analysis, Design, Develop,
Implement, and Evaluation) [21]. This model uses 5 stages,
namely Analysis, Design, Development, Implementation, and
Evaluation stages. However, in this research development
there are only 3 stages: Analysis, Design, and Development.

B. Research Settings

Validation is carried out for the content and construct
aspects. Content validation is carried out by one chemistry
lecturer who is an expert in metal bonding or inorganic
chemistry. The construct validation was carried out by one
lecturer who was an expert in the development of 1T-based
learning media.

C. Product Assessment and Data Analysis

Through the content validity sheet instrument which was
assessed by the material expert, the interactive multimedia
that was developed was validated by the material expert
which are the lecturer who was an expert in the subject of
metal bonding. The aspects assessed are quality of content
and objectives, instructional quality, and technical quality.
Then through the construct validity sheet instrument,
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interactive multimedia that was developed was validated by
media experts. Media experts will provide an assessment of
the aspects of interactive multimedia display and
programming.

Data collection techniques wused are quantitative
descriptive data analysis, used to process data from the
results of expert validation of the material, design, and
learning media in the form of input suggestions and
criticisms of improvements contained in the validation
instrument  questionnaire and qualitative  descriptive
statistical analysis used to analyze the data obtained in the
form of percentage analysis.

E gverall score

Validity (%) = [ — 10084

¥ criteria score = highest score per item x number of
validator.

TABLE |. PRODUCT ELIGIBILITY AND REVISION

CRITERIA
acrl;;\\l/eeln:(fen ¢ Quialification Information
81-100 Very Good Valid/no revision
61-80 Good Valid/no revision
41-60 Enough Not valid/revision
21-40 Less Not valid/revision
0-20 Not Enough Not valid/revision

Adaptation from Siti Muriati, 2013 [22]

D. Product Assessment and Data Analysis

Analysis is done to estimate whether all aspects of
learning involved in it are in accordance with capacity. Data
analysis was carried out namely: collecting all data from
observations in the form of quantitative data; analyze data by
tabulating percentages presented in tables and graphs; and
test the success of research by means of quantitative data
analysis which is then matched to the eligibility criteria and
product revisions [22].

E. Indicator of Success

Interactive multimedia is said to be valid if the minimum
level of achievement scores in the range 61-80 with good
qualifications based on the eligibility criteria and product
revisions which are adaptations of Siti Muriati, 2013 [22].

I1l. RESULTS AND DISCUSSION

A. Validity of 3D Interactive Multimedia

Validation aims to determine the validity of interactive
multimedia that was developed based on the results of the
assessment provided by 2 validators, namely two chemistry
lecturers. There are two aspects that are validated including
content and construct validity. Before being validated, 3D
interactive multimedia developed was first reviewed by one
chemistry lecturer.
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The application development process begins with the
stages of analyze conducted by the developer to collect the
data needed in the development of interactive multimedia-
based learning media including: the competency standards of
chemical bond material; metal bonding sub-material;
problems arising in the study of chemistry with the topic of
metal bonding; analysis of students and carrying capacity of
the use of instructional media. Followed by the planning or
design phase, at this stage the development of media is
formulated based on data obtained from the analysis phase.
There are several things done by researchers, namely:
Determining the standard of competence in the material of
chemical bonds sub-material of metal bonds and the purpose
of making learning media to fit the 2013 curriculum;
determine the basic competencies of the metal bond sub-
material; make a flowchart; and make a storyboard.

The next stage is development, In the development stage
there are 3 activities: Product making; validation; and
revision.

The design and features contained in interactive
multimedia consist of 1 main page (homepage) and 5
additional pages, consisting of Competences, introductory,
material, quiz, and author profiles pages. Background design
uses Adobe Photoshop CS6 and Adobe Illustrator CC 2017
application, meanwhile for the overall design and

programming application uses Aurora 3D Presentation 2012.

Fig 2. Homepage Layout

The main page design consists of a background designed
with Adobe Photoshop CS6 and Adobe Illustrator CC 2017.
In the middle there are 7 clickable icons, 5 of 7 icons are
hyperlinks to other pages, 1 icon to change language (two
language options are available, namely Indonesian and
English), and finally the exit button.

ﬁ [RM] Pendahuiuon || B Materi @ B soal

Fig 3. Competences Page
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Competences page consist of core competence and basic
competence used in metallic bonding matters adapted to the
latest 2013 revised curriculum.
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Fig 4. Material / Matters Pages

The material page consists of flash animated videos,
description of material, images and interactive videos that
can be played, paused and repeated. The main part of this
page is the visualization of metal bonding material in 3D
that can be rotated in all directions to facilitate the
visualization of students about the material.

ﬁ (R} Pendohuivon | B Materi E@é

Fig 5. Quiz Pages
The quiz page is designed with multiple choice questions
where the user is asked to choose one of the options and if

you are sure you can lock the answer then click the "submit"
button.
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Fig 6. Author Profiles

The author profile page contains a short biography of the
person who played a role in developing 3D interactive
multimedia on this metallic bonding material. Consists of 1
programmer and main designer, one assistant designer and
one person who designs content.
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Through content validity (including linguistic, content
standards, and learning, with the total of 15 criteria items)
instruments validated by material experts and construct
validity (including: linguistic, content standards, and
learning, with the total of 22 criteria items) instruments
validated by media experts. Analyzed using calculations
based on:

E overall score

Validity (%) = x 100%

Eeriteria score

¥ criteria score = highest score per item x number of
validator.

With criteria:
TABLE Il. PRODUCT ELIGIBILITY AND REVISION
CRITERIA

Level of e . .

) v Qulaification Information
achievement

81-100 Very Good Valid/no revision
61-80 Good Valid/no revision
41-60 Enough Not valid/revision
21-40 Less Not valid/revision
0-20 Not Enough Not valid/revision

Adaptation from Siti Muriati, 2013 [22]

The results show that the average percentage of content
validation by material experts, namely 96%, is in the
feasible category with a very good predicate. Likewise, with
the construct validity, the results show that the construct
validity by media experts is 91.82%, is in the feasible
category with a very good predicate. However, it still needs
to be revised for further improvement. The revision of the
content of the material is also based on suggestions and
input from the material expert validator mentioned in the
data presentation section, as well as verbal advice during
discussions with the material experts.

Validation Result

o 98.00% 96.00%
20 96.00%
= 94.00% 91.82%
$ 92.00%
< 90.00%
P §58.00%
Percentage
m Content 96.00%
Construct 91 82%

Validity Aspect
Fig 7. Validation Result

IV. CONCLUSION

Based on the analysis that has been done, the results show
that interactive multimedia with 3D visualization developed
is declared valid with an average percentage of content
validation by material experts that is 96% and construct
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validation by material experts that is 91.82% are in the
feasible category with excellent predicate. So that this 3D
Interactive Media classified as valid.
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