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Introduction

Abstract: This research aims to generate a guided inquiry-based interactive multimedia on
an Acid-Based product. It also categorizes its validity and practicality. The method of
research used in this paper is research that will create a certain product called Research and
Development (R&D). Three phases of the Plomp Model will be used in this research
including preliminary research phase, prototyping phase, and assessment phase. In this
research, the instrument will be used in a questionnaire consisting of a validity sheet and
practicality sheet. The actual product was validated by 6 chemistry expert validators and 3
multimedia expert validators. The practicality test was carried out by 2 chemistry teachers
and 33 students of XI MIPA 3 from SMAN 2 Padang Panjang. The data analysis technique
used is Aiken’s V technique for validity and the percentage technique for practicality. The
result of the analysis of the chemistry expert validation and multimedia expert validation
data based on Aiken’s V value showed a result of 0.92 and 0.98 with a valid category. The
practicality of interactive multimedia results was 88.33 and 87.60 with a very high practice.
The interactive multimedia that has been produced is valid and practical to be used.

Keywords: Guided inquiry; Interactive multimedia; Acid-based.

the material for acids and bases was quite difficult for
them to understand where only about 60% of students
can achieve the Minimum Completeness Criteria

Learning about acids and bases is one of the
chemistry materials studied by senior high school’s
students. Characteristics of acid and base materials are
very complex (Silberberg, 2010; Chang & Overby, 2011)
and interrelated with previous studies, where the acids
and bases concepts are closely related to ionization
reactions, equilibrium reactions, chemical calculations,
and neutralization reactions. The characteristics of the
acid and base material itself include comparing the
development of acid and base theory, understanding the
ionization reaction of acid and base compounds to
determine their strength, calculating the pH value, and
seeing the function of acid and base indicators to
determine the nature of the acid and base solutions
(Utami et al., 2017).

Based on the preliminary research in SMAN 1
Batipuh, SMAN 2 Padang Panjang, and SMAN 3 Padang
Panjang, around 90% of the students studied stated that
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(Known with KKM). The teacher who was the
respondent stated that the obstacles that caused the
students to have difficulty in: (1) understanding the
acids and bases concept, (2) distinguishing between
strong acids, strong bases, weak acids, and weak bases,
(3) calculating the pH value, and (4) difficulty in
describing the ionization reaction of a compound. In
addition, based on the results of student questionnaires,
they also find it difficult to determine the formula to be
used in solving acid and base questions.

Efforts that can be made to reduce these obstacles
are to stimulate students' chemical representation
capabilities  including the  macroscopic, the
submicroscopic, and the symbolic levels (Ahmad et al.,
2021). Acids and bases are chemical concepts that have
characteristics related to the chemical representation. At
the macroscopic level, students can examine natural
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phenomena such as the sour taste of lime juice or the
bitter and slippery taste of soapy water. In addition,
students can also observe macroscopic events in the
laboratory through practical activities for determining
pH values using a pH meter or pH Universal
Meanwhile, at the submicroscopic level of
representation, we can show the shapes of molecules or
ions involved in the proton ion transfer process when
dissolving an acid or base in water. Then symbolically, a
proton ion transfer reaction equation can be made in an
acid solution or a basic solution in the form of a symbol
(Sari & Helsy, 2018). So that by honing the ability of
chemical representation, making students understand
chemical events in acids and bases that make learning
more meaningful.

However, the COVID-19 pandemic has made
teaching and learning activities in schools very limited
(Nuraisyah et al.,, 2021). Practical activities also often
cannot be carried out in the laboratory. Whereas
practicum activities include important skills that
students must have to create meaningful learning by
connecting theories and concepts learned in class with
chemistry related to everyday life (Kartimi et al., 2021).
Some alternative learning methods carried out by
teachers are by sending learning videos, practicum
videos (demonstrations), and independent assignments
to students online for them to study and do at home
(Saputro et al., 2021; Muliadi et al., 2021). This situation
requires students to study without guidance from the
teacher it can cause feelings of stress and anxiety because
they must study alone (Bhamani, et al., 2020). Therefore,
we need a learning media that can guide students to
learn even though it is a long distance.

Distance learning or online require adaptive media,
models, and learning strategies so that students can
understand learning even though they must study
independently in their respective homes. This can be
produced because technological developments that
occur at this time allow us to design creative learning
media that does not only use one media but can combine
various kinds of media in one display of learning media
which is termed multimedia (Hadiyanti & Widya, 2018).
Multimedia is a combination of several types of media
can be text, images, animation, video, or sound. The
combination of several media is integrated into a
computer to be processed and presented in one media
format simultaneously (Lestari, 2020). Interactive
multimedia (the existence of two-way communication or
more than several communication components) is
stimulating students to analyze the learning materials
displayed and answer questions related to the learning
materials actively so that students can draw conclusions
from the learning materials they have learned (Rahmi et
al., 2021; Yulianci et al., 2021). One application that is
often used to create interactive multimedia in learning is
the Microsoft PowerPoint application. This is supported
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by menus that allow users to create and develop
interactive and fun learning media (Lestari, 2020).
Moreover, at this time Microsoft has updated the
PowerPoint 2010 application to PowerPoint 2019 and
PowerPoint 365 which have better features and make it
easier for users to design interactive learning media that
can stimulate students to actively learn with guidance
from the PowerPoint media. The advantage of Microsoft
PowerPoint is that it doesn't need to be installed to be
able to access it because there are already computers that
use Microsoft Office on average. In addition, the use of
the Microsoft PowerPoint application is quite easy for
teachers and students to use compared to other

interactive  multimedia  applications such as
Macromedia Flash and Adobe Flash (Wirangga et al.,
2018).

The interactive multimedia PowerPoint is to be
arranged based on the Competency Achievement
Indicators (Known with IPK) expected by the
curriculum, a suitable learning model that can guide
students to learn easily. One of the best learning models
that strongly suggested by Permendikbud No. 22 of 2016
is a guided inquiry-based learning model. So, the guided
inquiry-based learning media is expected to encourage
students to gain knowledge through investigation and
help students identify concepts related to learning
materials (Lepiyanto & Pratiwi, 2015). The guided
inquiry learning model encourages students to learn to
think, understand the process of science, provide real
experiences to students, and invites students to make
discoveries, observe, classify, predict, measure, and
make conclusions according to the characteristics of the
material (Ulfa et al, 2022) (Nurohman, Sunarno,
Sarwanto, & Yamtinah, 2021). This research aims to
build an interactive multimedia in a PowerPoint media
based on guided inquiry-based on the acid-base topic for
senior high school students. The validity and practicality
of this interactive multimedia are also determined.

Method

The product is generally created as an interactive
multimedia on acid-based material was developed using
PowerPoint 365. Interactive multimedia was developed
using the Plomp development model seriously. This
research model was in some phases including
preliminary research, prototyping, and assessment
(Akker et al., 2010). A guided inquiry learning model in
an interactive multimedia was consisting of five
syntaxes including orientation syntax, exploration
syntax, concept formation syntax, application syntax,
and closing syntax (Hanson, 2005).

The interactive multimedia validation was carried
out by six chemists” validators and three multimedia
expert validators. Then the practicality was
implemented by two teachers who teach chemistry and
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33 students who in the XI SMA class. The validity of
interactive multimedia was analyzed using Aiken’s V
formula (Equation 1).

v=_2 )
n(c—1)
Keterangan:
s =r-lo
r = the validator’s number given
Io = the lowest validity rating
¢ = the highest number of assessments
n = number of validators (Aiken, 1985).
Interactive multimedia practicality was analyzed using
the percent practicality formula (Equation 2) (Yanto,
2019).

o Total score
% Practicality = ——— % 100% 2
Maximum score

Table 1. Categories of Practically Assessment

Achievement Rate Category
81 -100 In Very Practical
61 -80 In Practical
41 -60 In Quite Practical
21-40 In Less Practical
0-20 In Not Practical

Result and Discussion

Preliminary Research

Activities that are implemented at the Preliminary
Research stage are needs, context, and concept analysis.
In the needs analysis stage, interviews with chemistry
teachers were conducted as respondents and students
filled out online questionnaires via Google Forms. After
the interviews and questionnaires, the results show that
learning resources and learning media that are widely
used by teachers during the COVID-19 pandemic are
learning videos on the internet. Making student hard to
understand the material because there is no direct
guidance from the teacher. So that students also find it
difficult to continue the next material that is related to
each other.

Furthermore, context analysis is obtained from an
analysis of the curriculum on acid-base material. The
curriculum used is the COVID-19 Pandemic Emergency
Curriculum. Then the concept analysis was obtained
from the analysis of the concepts of acid-base based on
general chemistry books and relevant high school
chemistry books.

Prototyping Phase

The interactive multimedia activity or design
process is made using PowerPoint 365 according to the
stages of the guided inquiry by Hanson (2005) applied
by Moog (2011); Moog and Farrell, (2011). The
interactive multimedia design consists of several
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components like the cover, main menus, main menus
instructions, profiles, user manuals, competencies,
material menus, and materials. Interactive Multimedia is
designed using orange which is included in the warm
color category. Warm colors are colors that attract the
eye and evoke emotions. At work (or study) warm colors
can increase motivation and attract attention. A warm
color scheme makes work faster, cheerful, and full of
energy (Chang et al., 2018; Cholilawati, 2021). The result
of this design interactive multimedia process called
Prototype 1. Here is some view of the components in
Figures 1, 2, and 3.

7Y \'- >

Air

Figure 2. Exploration and Conceptual Formation

a EKSPLORASI DAN PEMBENTUKAN KONSEP

Zat apakeh yang dilarutkan kedalam air? )

C oo G omrin )

14 2. Apakah yang terjadi pada zat tersebut setelah dilarutkan ke dalam air? )

< A. Terionisasi >< B. Tetap berbentuk molekul >< C. Terurai membentuk >
unsurnya

Figure 3. Interactive Questions

The Prototype I focus on the completeness of
interactive multimedia as the required elements that
should exist in interactive multimedia, the completeness
phase of the guided inquiry-based learning model, and
chemical representation. The result of this evaluation
will be named as the Prototype IL
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The expert review and one-to-one evaluation are
implemented in the next step. There are nine expert
validators including six chemistry expert validators and
three multimedia expert validators who have validated
this interactive multimedia development. The result of
expert review evaluation from chemistry expert
validation based on Aiken’s V value showed a result of
0,92 with a valid category. This result is summarized in
Table 2.

Table 2. Chemistry Expert Validity Test Result

Rated Components \4 Category
Component of Contents 091 Valid
Component of Constructs 0.93 Valid
Component of Language 0.94 Valid
Component of Graphics 0.93 Valid
Average 0.92 Valid

In table 2 above shows in terms of content
components, this interactive multimedia has a valid
score in all categories with Aiken's value of 0.91. These
data indicate that interactive multimedia is appropriate
with the curriculum used and developed with a strong
theoretical study. The suitability in terms of content
components can be seen based on motivation, a model
that has used chemical representation including
macroscopic, submicroscopic, and symbolic, interactive
questions, exercises, and conclusion questions that have
been in accordance with guided inquiry.

Guided inquiry learning is an effective pedagogy to
teach nature of matter (Ozkanbas & Kirik, 2020) and
chemical representation play an important role in
helping learner to understand chemical contents (Head,
Yoder et al, 2017). Designing it in an interactive
multimedia can provide environments that support
guided inquiry learning and channel students into
productive inquiry (Moore et al., 2013).

Furthermore, the construct component, interactive
multimedia has a Valid category with Aiken's value of
0.93. These data indicate that the interactive multimedia
developed has been systematically arranged. The
presentation of interactive multimedia is considered
systematic in terms of presentation of interactive
multimedia components, presentation of learning
stages, presentation of material, presentation of models,
and presentation of interactive questions.

The presentation of interactive multimedia is
considered to have been systematic in accordance with
the interactive multimedia components consisting of
cover, main menu, main menu instructions, profiles,
usage instructions, competencies, material menus, and
materials. Interactive multimedia is systematic and in
accordance with the guided inquiry learning cycle,
starting from the orientation stage, then exploring and
forming concepts, then the application stage, and finally
closing.
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The interactive multimedia has presented
sequential learning materials ranging from acid-base
theory, ionic balance in acid and base solutions, and pH
calculations to acid-base indicators. Interactive
multimedia has been systematic in presenting models in
the form of illustrations of the chemical representation.
The presentation of interactive questions has been
systematic starting from factual questions with low-level
cognitive (can be answered based on the model
presented or previous knowledge) to abstract questions
with high-level cognitive (stimulating students to think
critically).

The assessment of the linguistic component and the
graphic component is another important assessment in
addition to the assessment in terms of the content
component and the construct component of the product
being developed. The linguistic component and the
graphic component, interactive multimedia have a valid
score with Aiken's average value of 0.94 and 0.93
respectively. This data shows that interactive
multimedia has used language according to good and
correct Indonesian rules. The product also has easy and
clean instructions, information and interactive
questions. Font type and size, layout, model and color
selection are considered clear and attractive overall.

The suggested improvements can be seen in Figures
4 and 5. Validator suggests changing the use of symbols
H*/H30* to H3O* so that students understand the actual
situation that H* cannot stand alone and must bind to
other compounds so that the situation is close to stable.

e EKSPLORASI DAN PEMBENTUKAN KONSEP

Jawablah pertanyaan-pertanyaan berikut berdasarkan Animasi 2
(Reaksi [onisasi NaOH di dalam air)!

5. Menurut pendapatmu zat terscbut bersifat apa?

——
IeT— ——

6. Berdasarkan jawaban nomor 4 dan 5, mengapa zat tersebut bersifat demikian?

A Karcna natrium i  menghasilkan ion
H'/ H,0%,

B. Asam

7. Jadi apakah pengertian basa menurut Arrhenius?

A. Basa adalah zat yang menghasilkan ion
OH~ di dalam air

> < B. Basa Ad;\lHng menghasilkan iok H'/) >

H,0* i dalam air

Figure 4. Before Revision

ﬁ EKSPLORASI DAN PEMBENTUKAN KONSEP

Jawablah pertanyaan-pertanyaan berikut berdasarkan Animasi 2
(Reaksi lonisasi NaOH di dalam air)!

5. Menurut pendapatmu zat terscbut bersifat apa?

-
— Y Y

6. Berdasarkan jawaban nomor 4 dan 5, mengapa zat tersebut bersifat demikian?

A. karena natrium b ida menghasilkan ion
H,0*

7. Jadi apakah pengertian basa imenurut Arrhenius? )
'A. Basa adalah zat yang menghasilkan ion B. Basa adglaleaqg yang menghasilkan ion
H,0* i dalam air

OH ™ di dalam air

B. Asam

AN NN NN

Figure 5. After Revision
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Next is the result of expert review evaluation from
multimedia expert validation based on Aiken’s V value
showed a result of 0,98 with a valid category. This result
is summarized in Table 3.

Table 3. Multimedia Expert Validity Test Result

Rated Components \4 Category
Display Aspects 0.97 Valid
Media Aspects 1 Valid
Average 0.98 Valid

Assessment of display aspects and media aspects
in Table 3 shows that interactive multimedia has a Valid
category with Aiken's values of 0.97 and 1. These data
indicate that the product is interactive multimedia based
on guided inquiry-based on materials (acid and base
topic) has been designed with a good and attractive
appearance. The design of slides, videos, images, and
animations as well as icons in interactive multimedia is
already attractive. The type and size of the letter
selection as well as the composition of the layout of the
contents of the slides are appropriate and balanced. The
use of the features contained in interactive multimedia
is easy to understand and works well, besides that the
animation effects used are also interesting.

PowerPoint animations is an interesting teaching
strategy in model-based learning. Some chemistry
concept cannot be merely by static drawings. Computer-
based animations with PowerPoint can be used to make
complete expressed models of the chemistry concept
(Guspatni, 2021). Multimedia animation can make
students acquired a better understanding of chemical
concept and teachers agreed that the multimedia
resource and its complementary activities had positive
effects (Ollino et al., 2018).

The suggested improvements can be seen in Figures
6 and 7. The validator suggests improving the color
contrast so that it can be seen comfortably by the eye.

8y,

Figure 6. Before Revision »
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Figure 7. After Revision

The next phase is one-to-one evaluation that was
implemented by interviewing three students including
low, moderate, and high ability in grade XII IPA at
SMAN 1 Batipuh. The data from interviews with the
three students after learning wusing interactive
multimedia can be seen that students are very interested
in the appearance of interactive multimedia both in
terms of design, letters, language, models used, and ease
of use. Students also stated that the material presented
in interactive multimedia could help them easily
understand the concepts of acids and bases by three
levels of chemical representation. Models that use three
levels of chemical representation help them understand
the material by arousing their curiosity so that they feel
challenged in understanding the three-level models of
chemical representation presented. Students are also
interested in interactive questions that help guide them
to think critically in finding concepts during
understanding learning. In addition, the stages of
learning look well structured so that it does not make
them confused and makes it easier for them to learn.

The Prototype II improvement now will be named
as Prototype III. In the next phase on this prototype,
there is a small group evaluation that was implemented
to see the developed interactive multimedia practice
before a test. There were nine students including low,
moderate, and high ability who were used as the subjects
of interactive multimedia testing as the evaluation. A
learning process runs and at the end was given a
questionnaire. Then, the outcomes of this step represent
that the practicality aspect of interactive multimedia is
91.11 with a very practical category. Based on the very
practical category in the prototype III, now it can be
named as the Prototype IV, the phase that has a valid
product for the field test.

Assessment Phase

The test at this phase was conducted by the
chemistry teacher and students. After the learning
process using Prototype IV was carried out in the field
group, practicality questionnaires were given. In
general, the practical value of the teacher and student
response questionnaires shows a very practical category
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with a value of 88.33 for teacher responses and 87.60 for
student responses. The practicality of interactive

multimedia developed can be seen below.

Table 4. The Practical Test of Teacher and Student

Response
Aspect % Practicality of % Practicality
teacher responses of student
responses
Ease of Use 96.67 87.78
Time Efficiency 80.00 81.56
Benefits 91.43 89.11
Average 88.33 87.60

As shown in Table 4, the assessment given is
viewed including ease of use, time efficiency, and
benefits. The data analysis assessment result of the ease
of use of interactive multimedia, the value based on the
teacher's response questionnaire of 96.67 and based on a
student response questionnaire of 87.78. This result
shows that the interactive multimedia developed has
user-friendly  instructions, images, videos, and
animations that are easy to understand. The material
and its macroscopic, submicroscopic, and symbolic
representations are presented clearly and simply so that
they can be understood. The language and letters used
are clear and understandable. In addition, the steps of
learning activities in interactive multimedia are clear
and orderly.

The second term, the data analysis assessment
result of the time efficiency aspect of interactive
multimedia learning based on the teacher's response
questionnaire of 80 and based on the student response
questionnaire of 81.56. These data indicate that the
developed interactive multimedia can make students'
learning time more effective and efficient. An obstacle
that occurs in the field is that students can understand
the model presented, but they want the model (reaction
equation or illustration of the location of electrons in an
atom, etc.) to be described one by one by the teacher on
the blackboard so that they better understand how to
make models, so that time to repeat the explanation of
interactive multimedia content in several sub-materials
is quite time-consuming. Therefore, the practical results
in terms of learning time efficiency are not too high but
are included in the practical category.

The last term, the data analysis assessment result of
the Dbenefits based on the teacher's response
questionnaire of 91.43 and based on a student response
questionnaire of 89.11. This both scores including a very
practical category. These data indicate that this product
can help students learn independently. In interactive
multimedia, there are some interactive questions that
can help guide students to find concepts, solidify the
material, and equalize perceptions of the material that
has been studied.

October 2022, Volume 8, Issue 4, 1985-1991
Conclusion

Interactive multimedia PowerPoint based on guided
inquiry that was developed was valid and practical to be
used as a medium of learning on acid-base topics for
senior high school learning.
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