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Abstrak

This article explains the development of interactive multimedia which is designed using e-
learning. The development technique uses ADDIE model which consists of some stages namely
Analyze, Design, Development, Implementation, and Evaluation. The trial subjects in this study were
13 students of Physics Education Department in Universitas Papua who programed basic physics
courses in the even semester of 2018-2019. Interactive multimedia validity was obtained based on an
assessment sheet filled by 7 validators consisting of material expert validators, media experts and
practitioners. Meanwhile, the effectivity and practicality of interactive multimedia was obtained based
on the students’ responses after learning. The instrument used in this study was the validation sheet
filled out by the validators and questionnaire about students’ responses after learning. The technique
used to analyze the results of the validator's assessment was V Aiken while the questionnaire analysis
used Rasch model. The results showed that the developed learning media were in the valid category
for each aspect of the assessment, namely layout, navigation, functions, and pedagogy aspects.
Moreover, students’ responses towards interactive multimedia used were also effective and practical
in every aspect of assessment. Students gave good responses towards HOTS abilities that could be
developed during learning, including the ability to analyze, evaluate, and create. Therefore, online
interactive multimedia oriented to HOTS through e-learning can be applied in physics lesson.
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1. Introduction

Generally, Physics material is abstract and difficult to describe directly. Teaching
conventional physics concepts is mostly done through explanation. This kind of teaching
process does not give a deep understanding to students because they are not directly
involved in learning (Huang & Gramoll, 2004). Learning media plays an important role in
learning activities because it facilitates educators to deliver learning materials to students
(Asnadi, Ratminingsih, & Myartawan, 2018; Damopolii & Rahman, 2019; Sahara, Irwansyah,
Darmalaksana, & Ramdhani, 2018). The learning process that utilizes the media in its
delivery will absolutely encourage more innovation related to teaching methods that can
increase students' motivation and learning outcomes (Muryani, Sarwono, & Nugraha, 2017).
Learning will be more effective if students are given more opportunities to learn and discover
a concept by themselves (Masruroh & Prasetyo, 2018). One of the media use in learning that
encourages the activeness of students to learn is through the use of technology in the form
of computer media.

Current technological advances provide opportunities for educators to utilize computer
media in learning (Wahyuni & Zainnuri, 2017). There are many various computer learning
media that available nowadays. On the other hand, there are also some available computer
media that are less effective and can cause misconceptions for students. The results showed
that there are a variety of computer media such as animation programs that are not in
accordance to the concept of the lesson. For example in the physics material about motion,
particularly in the motion animation about roller coasters. It has been observed that when it
passed through the circuit, the speed is fixed. Whereas, according to the concept of
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mechanics, the speed should increase when it is moving down until it reaches the maximum
speed. Meanwhile, when it is at a lowest point, it becomes slower when moving upward until
it reaches a minimum speed at the top (Kristiyanto, 2016). Therefore, lecturers need to be
selective in choosing learning media in order to make the students can understand the
concept well without causing any misconceptions. Lecturers can modify computer learning
media that are freely available on the internet by adding various material contents in
accordance to the expected learning objectives.

One of the computer media use in learning that can be created by educators is
interactive multimedia. Compare to ordinary multimedia, students can directly interact
through interactive multimedia (Munir, Sutarno, & Aisyah, 2018). Interactive multimedia
integrates a variety of content such as text, animation, simulation, and virtual experiments
that can be run interactively by utilizing computer media (Lindner, Eitel, Barenthien, & Koéller,
2018). Moreover, interactive multimedia allows students to actively interact and control the
presented content by themselves (Fui-Theng Leow & Mai Neo, 2014). Interactive multimedia
also can change the students’ learning habits who are initially passive to active (Hakim,
Liliasari, Setiawan, & Amir, 2019; Putra, Syamsyui, & Radzuan, 2015). At last, interactive
multimedia allows for feedback and makes students actively involved in learning.

The results showed that interactive multimedia was more effective in improving
students’ performance and good perceptions of the subjects given (Cheng, Basu, & Goebel,
2009). Interactive multimedia also provides content that is more representative and easily
understood by students (Savov, Antonova, & Spassov, 2019). Presentation of interactive
multimedia content cannot be obtained through conventional learning. Interactive multimedia
presentations can also be in the form of video displays, animations, simulations. Even the
presentation of evaluations can be presented in the form of practice questions, multiple
choice and interactive essays that allow students to directly know the results of their
performance after answering the questions given (Fui-Theng Leow & Mai Neo, 2014).
Interactive multimedia that has been developed can also simulate abstract material, so it can
facilitate students in understanding the learning material.

A rapid development of internet technology nowadays provides opportunities for
educators to use it as an innovative online learning media (Naidu, Bhat, & Singh, 2019). The
availability of learning resources can be obtained and studied freely through online access
anytime. Students’ motivation can be grown through online learning that is not limited in
space and time. It also can be done anytime and anywhere, and last almost forever.
Integrating interactive multimedia with online media in the form of e-learning is an effective
step to facilitate students in learning (Allen, 1998). Interactive multimedia designed online
can make it easier for students to learn independently so that their thinking skills can be
trained by themselves. The complete content of the interactive multimedia is expected to be
able to facilitate students in developing their thinking skills. Students' ability in thinking needs
to be developed especially as a provision for them to face the real world. It can be done by
providing adequate learning facilities, not only in the classroom but also outside.

The results of observations so far, especially for students of Physics Education
Department, Faculty of Teacher Training and Education, Universitas of Papua found that
students still have difficulty in understanding physical concepts, particularly the abstract ones
such as electricity and magnetism. It maybe caused by the abstract material is difficult to
describe directly (Yusuf & Subaer, 2013). In addition, the limited facility that support the
implementation of learning, especially those related to practicum, is one of the obstacles.
The provision of practicum facilities, especially those related to abstract physical materials
such as magnetic electricity, modern physics, and solid physics requires a relatively high
cost. Of course, not all universities have adequate practicum equipment especially
universities in eastern Indonesia, specifically at the Universitas Papua. Learning media that
are available are KIT and simple teaching aids that are designed from simple materials. The
media can only be used on certain materials, but not the abstract ones. Computer media also
often be used but only limited to the presentation of material through a slide projector.
Therefore, the delivery of material is only from lecturers to students. The use of computer
learning media that is freely available on the internet also needs to be further developed such
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as the suitability of learning material, simplicity, and content of the material outlined. There
are many computer media which precisely cause misconceptions for students. So, lecturers
need to be selective in providing learning resources for students (Kristiyanto, 2016). A good
computer media is the one that can provide clarity of learning material through animation,
simulation, and interactive multimedia. Students need to be provided with effective learning
resources, one of them is interactive multimedia. Interactive multimedia can simulate various
kinds of physics concepts that can make it easier for students to understand the material.
Students can simulate various physical quantities, display abstract material animations, and
take measurements directly.

The development of computer learning media at this time is only focused on developing
media content directly without paying attention to the presentation of the material. Most
existing learning media are only presented offline or can only be accessed while learning in
class (Tsay, Kofinas, & Luo, 2018). It makes the students still experience difficulties in
exploring their abilities due to limited access to learning media (Rajendra, M & Sudana, M,
2018). In fact, there are still many available learning media nowadays that do not pay
attention to the realm of students’ abilities and the content of the problems presented does
not require students' thinking skill. Therefore, teachers need to prepare the learning media by
including various problems that can foster their thinking skill and can be freely accessed, so
that they can learn not only in the classroom or in the laboratory but also outside the
classroom.

Interactive multimedia allows to be integrated online through e-learning so that it can be
accessed whenever and wherever the students are (Alsadhan, Alhomod, & Shafi, 2014;
Yusuf & Widyaningsih, 2020). Students can develop their abilities through the use of online
interactive multimedia through e-learning. Students do not only learn directly face to face, but
can also learn whenever and wherever they are. The availability of interactive multimedia
through e-learning is one effective solution to explain abstract physics material and make it
easier for students to access it. Through learning media, it is expected to be able to develop
students' thinking skills.

Nowadays, Universitas Papua has an e-learning portal. The portal was developed
using Moodle Learning Management System (LMS). The e-learning enables the
implementation of online learning. Various learning resources can be integrated through e-
learning such as hypertext and hypermedia, as well as learning evaluation facilities and
online discussion forums. Although e-learning facilities have been provided, only a few
lecturers use them as learning media. Its use is only limited for uploading material and
assignments for students to be collected online. By referring to the results of the initial
observations made in academic year 2018/2019, it was found that from 763 lecturers, there
were only 15 lecturers (2%) who used e-learning as learning media. Lecturers who use e-
learning are also mostly dominated from faculty of engineering, especially majoring in
informatics engineering. Meanwhile, Universitas Papua has 14 faculties consisting of 54
study programs. The low utilization of e-learning is mostly due to the lack of lecturers’
understanding in utilizing e-learning as a learning source. Therefore, researcher will optimize
the use of e-learning by integrating various learning resources, one of them is interactive
multimedia that can be accessed online by students. The interactive multimedia provide
various content dealing with HOTS problems, so it is expected that students' thinking skills
can be developed.

Students' thinking skills can be formed through the assistance of online interactive
multimedia. The multimedia content is specifically designed covering various problems
involving the ability to analyze, evaluate and create. The ability to think is very important in
teaching and learning process, especially in universities. The ability to think is a cognitive
ability that aims to gain knowledge (Istiyono, 2018). The ability to think that is expected to be
mastered by students is the ability to think at a higher level or known as Higher Order
Thinking Skills (HOTS). HOTS is the highest ability in the cognitive realm in accordance with
Bloom's taxonomy.

HOTS is very important for students so that they can solve various problems, especially
if they have entered the work environment. The low ability of students’ HOTS is commonly
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influenced by various factors, such as the availability of effective learning media that
presents HOTS problems (Yusuf & Widyaningsih, 2019). Interactive multimedia that is
designed consists of various HOTS problems, so students can develop their HOTS.
Interactive multimedia is available online through e-learning, so that it can be accessed
anytime. The use of online interactive multimedia oriented to HOTS using e-learning, is
expected to be able to facilitate students in learning and developing their HOTS, such as the
ability to solve various problems encountered.

2. Methods

This research is a type of development research. The development model used follows
the ADDIE model which consists of some stages namely 1) Analysis, 2) Design, 3)
Development, 4) Implementation, and 5) Evaluation (Aldoobie, 2015).

Analysis
Performance Analysis
Needs Analysis

Evaluation

Practical Assessment

Design

Media Selection

)

Implementation Development

observation Media Validation

Figure 1. The Scheme of ADDIE Model.

In the analysis phase, needs and performance analysis are included to make a review
towards the curriculum that going to be learned during the learning activities. In this activity,
the researcher did an analysis about the material that was going to be presented which deals
with electrical circuit especially the electric battery, current strength, resistor resistance,
electrical power, resistor and capacitor circuit, Electrical Motion Force, Kirchoff's Law, and
RC circuits. In this analysis activity, the researcher also carried out an analysis of students’
initial abilities and available resources to support the implementation of learning using online
interactive multimedia.

In the design phase, the preparation of prototype and media selection was used for the
development of online interactive multimedia. At this stage, the researcher designed
storyboard that consists of various items and content that will be displayed on online
interactive multimedia. The media used in this interactive multimedia design was e-learning
media using Moodle Learning Management System (LMS). E-learning using Moodle LMS
provides various facilities such as assignment submission facilities, discussion forums,
archives download, rankings, chat, online calendars, news, online quizzes, wikis, and
external tools that allow students to access the other online learning resources (Alier,
Guerrero, Gonzalez, & Penalvo, 2010; Costa, Alvelos, & Teixeira, 2012; Tee, Siti, Tengku, &
Zainudin, 2013). The content contained in interactive multimedia is designed using various
softwares including Camtasia software to create video tutorials, Adobe Flash to develop
animations and simulations, also Adobe Photoshop to develop images and various contents
in interactive multimedia. Besides it could be designed independently, the content contained
in this multimedia was also obtained from various online sources.

At the development stage, the development of online interactive multimedia was carried
out in accordance with the designed storyboard. At this stage, the validation test was also
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carried out by involving media expert lecturers and physics course experts from Universitas
Negeri Yogyakarta and practitioner lecturers from the Universitas Papua. Validation aims to
obtain input and improvement of interactive multimedia that has been developed.
Improvements to the interactive multimedia product are based on written suggestions and
direct comments during discussions with the validators. The aspects of online interactive
multimedia validation statement through e-learning consist of aspect of layout, content,
navigation and function (C. Lee & Cherner, 2015; Najjar, 1996; Walker & Hess, 1984). The
validation test used the Aiken V formulation as formulated in equation (1) (Aiken, 1980,
1985).
2s

V:n(c-l)

(1)

V is the validator agreement index regarding item validity, s is the validator score minus the
lowest score, n is the number of validator, and c is the number of categories that can be
chosen by the validators (Kowsalya, Venkat Lakshmi, & Suresh, 2012).

The next stage is the implementation phase. At this stage, a trial was carried out by
online interactive multimedia in learning process. The test subjects in this study were 13
students of Physics Education Department in Universitas Papua who took basic physics
courses in the even semester of academic year 2018-2019.

In the evaluation stage, an assessment was made regarding to the effectivity and
practicality of the learning media. Assessment was carried out by students through filling out
an online questionnaire provided through e-learning. Questionnaire aspects and statements
are shown in Table 1 (J. Lee & Martin, 2017). In Table 1, there are items of negative
statements in each aspect of assessment namely item number 3 (R3-) dealing with aspects
of effectivity and item number 1 (R1 +) dealing with aspects of practicality. The purpose of
these negative items is to make the students read the statements and choosing the most
suitable answers from the options given. The analysis of questionnaire for effectivity and
practicality responses were using Rasch modeling technique. Rasch modeling is done with
the assistance of Ministep application. Rasch modeling produced the most accurate analysis
results and was currently unbeatable compare with other analytical techniques (Alagumalai,
Curtis, & Hungi, 2005).

Table 1. Aspects and Statements of Students’ Response Toward Online Interactive
Multimedia Through E-learning

Aspects Iltem Numbers Statement ltems
Effectivity R1+ a. The use of interactive multimedia increases the learning
enthusiasm
R2+ b. Interactive multimedia can help to obtain information about
physics material
R3- c. Interactive multimedia cultivate less curiosity
R4+ d. Interactive multimedia can create an atmosphere of

independent learning

R5+ e. Interactive multimedia can help to develop analytical thinking
skills

R6+ f. Interactive multimedia can help to develop analytical skills

R7+ g. Interactive multimedia can help to develop the ability to create

Practicality R1- a. Interactive multimedia is difficult to use

R2+ b. The combination of foreground and background of interactive
multimedia is appropriate

R3+ c. Hyperlinks among files in interactive multimedia are easily
accessed

R4+ d. Images, illustrations, graphics, videos, animations, or
simulations in interactive multimedia are interesting

R5+ e. Material in interactive multimedia is presented sequentially

R6+ f. Content in interactive multimedia is easy to read
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3. Results and Discussions
3.1 The Display of Online Interactive Multimedia oriented to HOTS using E-Learning on the
Physics Material about Electrical Circuit

Online interactive multimedia that has been developed consisted of two main parts,
namely interactive material presentation and HOTS exercises. This interactive multimedia
consists of the presentation of electrical circuit in physics material through graphic media,
sound, animation, interactive simulations, hypertext, and virtual laboratory facilities which
were needed to solve HOTS-oriented problems. This interactive multimedia was displayed
online using Moodle LMS, so students can access it anytime.

Moodle is an easy-to-use platform as an e-learning media. The interface is based on
HTML 5 and can be accessed on a computer or through any cellular phone (Yildiz, Tezer, &
Uzunboylu, 2018). The completeness of e-learning facilities by Moodle LMS can facilitate
educators in presenting effective and various learning resources (Bi & Shi, 2019; Costa et al.,
2012; Widiana, 2016). At the beginning of learning, the use of various e-learning features
should be explained to students. They initially experienced difficulties because they were not
accustomed to use e-learning as a learning resource. The solution was that the lecturer had
to provide a guidance about the use of e-learning and interactive multimedia in order to make
the students be able to optimize it. Figure 2 showed the display of online interactive
multimedia through e-learning using the Moodle LMS.

o pamoodiedoud.com

Figure 2. Some of the facilities available in online interactive multimedia using e-learning (a)
presentation of material in the form of video tutorials and animations, (b) interactive simulation
content.

The features in online interactive multimedia are hypertext, video tutorials, animations,
and interactive simulations. Students could watch video tutorials related to the explanation of
the physics material being studied. Through interactive simulations on this interactive
multimedia, students could directly control changes in the value of physical quantities that
occur and also see the changes. This interactive multimedia was also equipped with
interactive evaluation questions. Students were able to know directly the correct problem
solving after they answered the questions provided. In addition, hypertext provided in this
interactive multimedia was connected with various learning resources that can be accessed
online by students.

Video presentations in this interactive multimedia were obtained both from self-
designed and Youtube (https://youtube.com). Interactive simulations were also found in this
interactive multimedia. Not only it can be designed independently, interactive simulations
were also obtained from various sources on the internet such as simulations from Physics
Education Technology (PhET) which can be downloaded freely on the website
https://phet.colorado.edu. This interactive multimedia was also designed by including content
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and questions that cover HOTS, namely aspects of analyzing, evaluating, and creating.
Students could develop their HOTS through the presentation of HOTS problems and
guestions in interactive multimedia.

3.2 Validity of Online Interactive Multimedia oriented to HOTS

The results of the validators assessment which consisted of media validator expert,
material expert as well as the practitioner validator are shown in Table 2. The assessment
results indicated that all statements were approved by the validators. V Aiken calculation
results on each statement obtained a greater value than the value of the table which is 0.75
(for 7 validators with a choice of 4 Likert scales).

The validators assessment results generally indicate that online interactive multimedia
oriented to HOTS using e-learning, obtained valid results in every aspect, namely layout
aspect, content aspect, navigation aspect, and function aspect. This showed that online
interactive multimedia oriented to HOTS using e-learning that have been developed was
worth testing in limited classes.

Table 2. Results of Validator Assessments Based on The Aspects and Statements of The

Instrument
No. Aspects and Statements V Aiken Criteria
1. Layout Aspects
a. Content layout in interactive multimedia is proportional 0,76 Valid
b. The display of interactive multimedia attracts attention 0,95 Valid
c. The compatibility of background with the content usage 0,76 Valid
2.  Content Aspects
a. The suitability of content with learning objectives 0,90 Valid
b. The material description is presented in full 1,00 Valid
c. Physics material in interactive multimedia is in accordance with 0,90 Valid
the development of science (actual)
d. There are illustrations / examples that can ease to understand 0,90 Valid
the material
2. Navigation Aspects
a. Directories and categories are clear to users 0,90 Valid
b. Use of simple / consistent content in each display 0,76 Valid
c. The use of content in interactive multimedia can be read clearly 0,95 Valid
d. Automation features in interactive multimedia 0,90 Valid
3.  Functional Aspects
a. Interactive multimedia is easy to use (user friendly) 0,81 Valid
b. Resources can be accessed / functioned properly 0,81 Valid
c. Interactive multimedia can develop HOTS 0,90 Valid

Table 2 showed the valid results on each statement. However, in the suggestion and
comment section, there were also a variety of suggestions from the validators that were
related to the consistency of content display size of interactive multimedia that needs to be
adjusted if it is used in different devices. Display includes a variety of content such as video
tutorials, animations and simulations that must be displayed proportionally according to the
screen size of the device used (Putra et al., 2015). Content display of interactive multimedia
needs to be designed proportionally and in accordance with the resolution of the device
used. The display settings of interactive multimedia become very important in making the
students feel comfortable while accessing and runs it well using computer desktop or tablet.

3.3 Effectiveness of Online Interactive Multimedia Oriented to HOTS

The final stage in the development of online interactive multimedia through e-learning is
the evaluation stage. An evaluation needed to be done to ensure that the product being
developed is functioning as it should. Evaluation can be done through test and non-test
instruments (Alsadhan et al., 2014). In this study, a non-test evaluation was conducted using
a questionnaire about students’ responses to the use of online interactive multimedia using
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e-learning. The result of students’ response after learning process can be categorized based
on the statement of effectivity and practicality of interactive multimedia that has been
developed. The effectivity of interactive multimedia is related to the function of interactive
multimedia in accordance with the expected learning objectives (Sarimanah, 2016).
Evaluation of students' responses to the effectivity and practicality of interactive multimedia
was analyzed using Rasch model. The results of students’ response analysis related to the
effectivity assessment of interactive multimedia is shown in Figure 3.

MEASURE Person - MAP - Item
g <more:s | <rares

T
06

08 13 s
03 07 11

201 02 05 09
R3-

10 12 s

0 04 T+m R1+ R2+
R5+ R6+ R7+

R4+
s

+
<lesss | <freg>

Figure 3. Students response to the effectivity of using online interactive multimedia using
e-learning.

Figure 3 showed the students’ response assessment related to the statement of the
effectivity of using interactive multimedia. The measurement shows that the value of person
measure + 2.20 greater than 0.00 logit which indicates that students agree on the effectivity
of using online interactive multimedia in learning. In Figure 3, the left side shows the
distribution of person or respondent position, while on the right side shows the position of the
item or statement. The average value of logit person was higher than the average value of
logit item. It indicates that the respondent were agree easily with the statements given. The
distribution of person positions showed that there were 10 students (06, 08, 13, 03, 07, 11,
01, 02, 05, and 09) of the 13 students who answer the “strongly agree” in the statements of
effectivity questionnaire.

The statement that had the greatest logit value or was difficult to agree compared to the
others is the statement R3-. That statement was one form of negative statements about
interactive multimedia cultivate less curiosity. Negative statements are provided in order to
make students as respondents be more careful and systematic in filling out the
guestionnaire. However, it is also necessary to add interactive multimedia content related to
some aspects by raising a variety of initial problems related to daily life to foster students’
curiosity. Students need to be given problems related to daily life in learning, so that their
curiosity can be trained to come up with various creative ideas (Widyaningsih & Yusuf,
2019).

The most easily agreed statement compared to the others is the R4 + statement about
interactive multimedia can create an atmosphere of independent learning. Students can learn
independently through the use of interactive multimedia that is provided online through e-
learning (Huang & Gramoll, 2004). Students can access various learning resources through
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the use of online interactive multimedia anytime (Muller, Lee, & Sharma, 2008). Students can
develop their own abilities and interact with each other between lecturers and students as
well as among students through discussion forums that are available online (Hamar, Funato,
Ogasawara, Dranga, & Tse, 2005; Yusuf, Widyaningsih, & Sebayang, 2018). The use of
online interactive multimedia also can develop students 'HOTS even more effective because
they are equipped with various issues that demand students' thinking abilities.

3.4 Practicality of Online Interactive Multimedia oriented to HOTS

The assessment of students response related to practicality includes the statements
about the ease of using interactive multimedia as a support for learning activities. Learning
devices that meet practical criteria show that they are interesting and easy to use (Yusuf &
Subaer, 2013). Practicality of interactive multimedia is shown in Figure 4.

MEASURE Person - MAP - Item
<more>|<rares
4 -

T
13

03 06 08 s

07
R1-

02 10 11 12
R2+

R3+

0 01 04 +M RbB+
s
05 09 R4+
-1 +5
T
RS+
-2 +T

<less> | <freg>

Figure 4. Students’ Response to The Practicality of Using Online Interactive Multimedia
Through E-Learning

Practicality measurement results showed that the value of person measure is +1.11
(greater than 0.00) which indicates that students agree on the practicality of using interactive
multimedia in learning. Figure 4 shows that there were 5 students (13, 03, 06, 08, and 07)
who agreed to all items of the statement given. Other student values are distributed
according to their level of agreement towards the statement items given.

The statement that is most easily agreed by students is the statement of R5 + and R4
+. Those statements relate to the material about interactive multimedia presented
sequentially / coherently and the presentation of images, illustrations, graphics, videos,
animations, or simulations in interactive multimedia attracts attention. Students are interested
and easy to learn through online interactive multimedia on e-learning. Students can access
various learning resources and develop their thinking skills, especially related to HOTS
issues.

In general, students give a positive assessment towards the ease of using interactive
multimedia in learning. Although at the beginning of learning, there were still technical
obstacles such as students who could not access e-learning because they forgot their
username and password. Moreover, students also initially did not understand well some of
the features of e-learning and their low participation in online discussion forums. Various
improvements have been made such as the provision of user manuals, assuming that
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students are present in learning if they access learning resources in e-learning, and
assessments for students who are active in the discussion forums. Based on these
improvements, students would become enthusiastic to the learning and could use e-learning
and interactive multimedia as well. Students were also able to develop their thinking abilities
to be creative in analyzing, evaluating, and creating various physics concepts that have been
learned. The use of interactive multimedia was enjoyed by students because they were
challenged to solve various HOTS problems.

3.5 Implications of Interactive Multimedia on Scientific Development

The implications of this interactive multimedia on the development of science today is
the availability of learning resources, especially those related to HOTS issues that are very
important for students. HOTS is very important, especially for students, so that they can
solve each problem correctly and accurately (Istiyono, Dwandaru, & Rahayu, 2018). The use
of online interactive multimedia through e-learning is one of the right solutions as the
application of technology in learning to improve the students’ ability, especially HOTS.
Measurement of students' abilities through the use of Computerized Adaptive Test (CAT) is
more effective than paper-based tests (Istiyono, Dwandaru, Lede, Rahayu, & Nadapdap,
2019). This shows that the use of technology in learning whether in the implementation or the
evaluation is very important. Providing appropriate learning resources can help students
develop their HOTS (Tanujaya, Mumu, & Margono, 2017). The results showed that students’
HOTS became better through learning by utilizing e-learning compared to conventional
learning or face-to-face meeting in the classroom (Yaniawati, 2013). Online interactive
multimedia through e-learning gives the simplicity for students to learn and develop their
HOTS. E-learning also provides a forum for discussion and chat, so that students can
interact directly with other students and lecturers (de Freitas & Oliver, 2005). Learning
through e-learning allows students to access various learning resources, so that they can
easily understand the learning materials (Tan & Halili, 2015). Students’ HOTS can be
developed through the presents of effective teaching materials which covering HOTS content
and problems.

Another implication is the availability of learning media to explain abstract physics
material that is difficult to describe directly. This interactive multimedia provides an
opportunity for students to control and simulate various abstract physical quantities that are
related to electrical circuit material. Students can create physical concepts about electrical
circuits. Students can also conduct experiments virtually like in a real laboratory. Interactive
multimedia is an effective media to explain phenomena that cannot be observed directly
(Mahmudah, Munzil, & Yulianti, 2018). Interactive multimedia can display abstract learning
materials in the form of visual, animation, or graphic that will make it easier for students to
understand the lesson (Cheng et al., 2009; Huang & Gramoll, 2004). Completeness of the
facilities presented in this interactive multimedia provides opportunities for students to learn
independently and develop their thinking skills. They also can understand the subject matter
properly. Interactive multimedia can also develop aspects of students' knowledge and skills
because they are directly involved in learning (Rajendra, M & Sudana, M, 2018). The
analysis of students’ responses contained the effectivity and practicality of the developed
media showed the strongly agree results towards the use of interactive multimedia in
learning. Evaluation of students' responses to the use of interactive multimedia was 81.10 or
it is in the excellent category which indicates that students like to learn through interactive
multimedia (Fatimah, Yusuf, & Bancong, 2014). Student learning outcomes between those
who use interactive multimedia and those who do not use interactive multimedia in learning
showed that the p-value is 0.00 or smaller than p-sig. 0.05. It indicated that there were
significant differences, as well as their response to the lesson that students were more
interested in learning by using interactive multimedia (Rajendra, M & Sudana, M, 2018).
Difference between HOTS of students before and after applying interactive multimedia using
PheT media was obtained significance value 0.00 <0.05. The results of the study also
showed that HOTS of students became higher after the implementation of PheT interactive
multimedia in learning (Yusuf & Widyaningsih, 2019). The use of interactive multimedia
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especially online presentation made it easy for students to access and develop their learning
abilities. The results of student assessments in general showed that interactive multimedia is
practical and effective to be used in order to develop HOTS.

Compared to learning media that are available on the internet, this interactive
multimedia should be associated with various HOTS problems in real life, so students are
challenged in learning. Although at the beginning of learning, students still have difficulty in
recognizing e-learning features, but in the end they can optimize the various facilities
available. Students also respond well to the lessons, they enjoy learning process and can
understand the material well. The availability of interactive multimedia is currently difficult to
find, especially those who speak with content and problems to develop students' HOTS
(Huang & Gramoll, 2004; Yusuf & Widyaningsih, 2019). Computer learning media should be
a compilation of study results related to various real-life problems involving thinking skills and
problem solving (Tchounikine, 2011). The use of technology in effective learning can be
applied if students can comfortably learn and be able to develop their abilities and
understanding the material being studied (Asnadi et al., 2018). This interactive multimedia is
also available online through e-learning so students can learn whenever and wherever they
are. Although the results of the development of online interactive multimedia showed good
results on each assessment, which is valid according to the validators, effective and practical
according to the students, but there are still some constraints in the application of learning
using interactive multimedia. Constraints faced include the lack of direct physical interaction
and face to face in class (Alsadhan et al., 2014). This became a problem for almost all online
learning. However, indirect interaction can still be established through communication
created in online discussion forums, chat facilities, and video conferencing facilities that
enable online real-time face-to-face among e-learning users. Another constraint faced in this
development is that lecturers need to spend more time in designing and compiling online
interactive multimedia, so it requires considerable effort and cost.

4. Conclusions and Suggestions

Online interactive multimedia oriented to HOTS through e-learning is a product of the
development of a valid, effective, and practical use in physics learning. The results of the
validation assessment by experts and practitioner validators obtained valid results on each
aspect of the statement, namely the aspects of layout, content, navigation and function. The
development of online interactive multimedia oriented to HOTS can develop students' HOTS
capabilities. Students give a good response assessment towards the effectivity and
practicality of online interactive multimedia oriented to HOTS in learning physics. They enjoy
learning by utilizing interactive multimedia. Students can develop their HOTS abilities
including the ability to analyze, evaluate and create. Online interactive multimedia that has
been designed allows students to learn whenever and wherever they are. Lecturers can also
control the development of each student through e-learning that is integrated with online
interactive multimedia.
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