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ABSTRACT

Understanding the buffer solutions topic
requires explanations and visual representations
of macroscopic, sub-microscopic, and symbolic
(multiple chemical representations) concepts.
This Research and Development (R&D)
research aims to develop a PowerPoint-iSpring
multimedia on the topic of buffer solutions to
help students understand the concepts through
the integration of multiple  chemical
representations and prompting questions that
accompany the representations. Define, design,
and develop the stages of the 4-D development
were performed. Validation of the multimedia
developed was done to six expert validators and
data were analysed with Aiken V formula.
Overall analysis results the validity PowerPoint-
iSpring multimedia “valid” with a value of 0.9.

Keywords: PowerPoint-iSpring, Multimedia,
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INTRODUCTION

Chemistry can be defined as the
study of the composition, Properties, and
transformations of matter . The buffer
solution is one of the Xl grade SMA
chemistry learning materials. The subject of
this buffer solution topic discusses the
definition and components of buffer
solutions, the working principle of buffer
solutions, calculating the pH of buffer
solutions, and the application of buffer
solutions in everyday life. Understanding
the topic of buffer solutions requires

explanation and visualization of the
macroscopic, sub-microscopic, and
symbolic representations of chemistry. A
comprehensive  chemistry  study  must
contain the interconnections between the
three levels of chemical representation 2.
Students need to understand the sub-
microscopic and symbolic level
explanations as a form of application of the
macroscopic experiences they do through
practicum activities !, Students find it
difficult to represent concepts at the sub-
microscopic and symbolic level because of
their abstract nature ™. The percentage of
students’ understanding of the sub-
microscopic aspect of the buffer solution
material is low ! this is because students
are less aware of the interaction between the
buffer solution particles and the conjugated
acid-base components that are connected
through chemical equilibrium . The
student's inability to apply all three levels of
chemical representation will be an obstacle
in the learning process. For example, the
buffer concept of a buffer solution can
maintain pH when a little strong acid or
strong base was added; this is influenced by
the balance between a weak acid/weak base
and the conjugate base/conjugate acid
contained in the buffer solution. Such an
event certainly requires an explanation of
the state of the buffer solution at the sub-
microscopic level [,
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To represent concepts at this sub-
microscopic level, we need a modelling that
can be expressed from simple to computer
technology, which uses words, two-
dimensional images, both stationary and
moving in the form of visualizing chemical
processes taking place in a buffer solution.
The use of instructional media with a sub-
microscopic approach can improve student
learning ® and effective in improving
students' representational skills in chemical
equilibrium  material The use of
Information and Communication
Technology (ICT) based learning media to
model the representation of the buffer
solution concepts is in line with the
demands of the curriculum described in

Permendikbud Number 65 of 2013
concerning the need for interactive,
inspiring, and motivating learning to

participate actively.

Good learning media will certainly
contribute to improve the quality of
learning. Many types of media can be used,
one of which is PowerPoint. PowerPoint is a
software specifically designed to be able to
display attractive multimedia programs in
the form of slides by utilizing hyperlinks,
triggers, and custom animations, easy to
create and use. The strengths of PowerPoint
include: it can present text, images, movies,
sound effects, songs, graphics, and
animations and is easy to save, efficient ™.
iSpring can combine animation, video,
captions, quizzes, surveys, and conversation
simulations. iSpring provides various types
of questions for the quiz, namely true and
false, multiple responses, filling, sorting,
multiple choice. The combination of
PowerPoint and iSprin? will  produce
interesting learning media .

The learning process following the
demands of the 2013 curriculum also
emphasizes that students can think critically
and be active in finding concepts
independently. One of the techniques that
can encourage students to think critically
and actively in learning is prompting
questions. Prompting questions that lead
students to discover new concepts and

involve using cues or hints to help students
answer correctly 2. Learning using
prompting techniques can improve students'
critical thinking skills ™! and increase the
activeness of answering and the quality of
student answers 4. This study aims to
produce a PowerPoint-iSpring Multimedia
on the topic of buffer solutions for high
school student learning.

LITERATURE REVIEW

Learning media consists of the
words media and learning. The word media
comes from the Latin medium which
literally means 'middle’, 'intermediary’ or
'introduction" [**!.

The benefits of using learning media
in the learning process are (1) it can clarify
the  presentation of messages and
information so that it facilitates and
improves learning processes and outcomes,
(2) can increase student learning motivation,
(3) can overcome the limitations of senses,
space and time ™°!,

The function of learning media is (1)
the function of attention, which is to attract
and direct attention to concentrate on the
content of the lesson related to the visual

meaning displayed, (2) the affective
function, which can increase student
enjoyment when learning (or reading)

pictorial text. Visual images or symbols can
arouse students' emotions and attitudes, (3)
cognitive function, which can facilitate the
achievement of learning goals, (4) a
compensatory function, which can help
weak and slow students to accept and
understand the content of the lesson [/,

One of the learning media that is
commonly used is Microsoft PowerPoint,
which is a presentation application program
that appears on the screen using an LCD
projector  ® which was created and
developed by the Microsoft company and is
a media-based program 7. PowerPoint is a
specially designed software that is capable
of displaying attractive media programs,
easy to manufacture and use and relatively
inexpensive, because it does not require raw
materials other than tools for data storage.
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The advantages of PowerPoint include
being able to present text, images, films,
sound effects, graphics, and animations.
PowerPoint is easy to revise, easy to store,
and efficient and can be used repeatedly,
can be reproduced in a short time at no cost
and can be connected to the internet 1%,

According to ™ a new approach to
learning and teaching chemistry needs to
cover three basic domains: (1) macro
chemistry, where chemistry is experienced
at the real, visible, and sensory level, (2)
sub-microchemistry, which explains macro
phenomena at the level of atoms and
molecules with a kinetic and (3) symbolic
perspective, chemistry which includes
representational symbols, equations,
stoichiometry and mathematics.

Learning by using prompting
techniques involves student activities,
namely thinking activities and physical
activities that try to build their knowledge,
as well as teacher activities that try to guide
students, one of which is by giving several
questions that require a low level of
thinking to high level thinking ™,
According to M if the aim is to identify or
reinforce certain information, low-level
questions are more suitable to be asked.
However, if the aim is to encourage students
to think about the content being studied,
then higher-level questions are more
effective in achieving that learning goal.

MATERIALS & METHODS

This type of research belongs to
rescarch  and  development (R&D).
Development research is research consisting
of a series of processes or steps to develop a
new product or improve an existing product
so that it can be accounted for, accompanied
by testing the effectiveness of the product
(291 This research was conducted to develop
PowerPoint-iSpring multimedia and reveal
the level of validity. Multimedia
PowerPoint-iSpring is designed with a 4-D
development model that consists of four
stages, namely Define, Design, Develop,
and Disseminate “!). This research is limited
to the development stage, namely the

validity test. The validity questionnaire as a
research instrument was tested on three
chemistry lecturers and three chemistry
teachers. The data obtained were analysed
using the Aiken V formula 2.

RESULT AND DISCUSSION

Based on the research that has been
done, it is obtained PowerPoint-iSpring
multimedia on the topic of buffer solutions
using the Research and Development type
with the 4-D Model, which is limited to the
development stage. At the development
stage, the research was carried out until the
validity test.

1. Define Stage.

At the Define stage, five analyses
were carried out, namely Front End
Analysis, Student Analysis, Task Analysis,
Concept Analysis, and Learning Objectives
Analysis.

1.1. Front End Analysis.

This Front End analysis aims to find
and determine the problems in the teaching
and learning process. This analysis was
carried out by filling out questionnaires and
interviews with high school chemistry
teachers and high school chemistry students
who had studied the topic of buffer
solutions. In this study, the basis for making
this media was the unavailability of learning
media that could help students find their
concepts and understand chemistry to the
sub-microscopic level. The learning media
used in schools are still reading and training
materials and do not yet fully contain three
levels of chemical representation. Also, the
learning media used have not been able to
increase student activity and direct students
to find concepts independently.

1.2. Student Analysis.

This analysis aims to identify
students as learning targets. Identification
aims to determine student characteristics by
giving students a questionnaire about their
preferred learning activities and learning
media, especially for the topic of buffer
solutions. The student character obtained is
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that students like learning media that is
colour, equipped with pictures and videos,
and presents material that is clear and easy
to understand. Students also like learning
using PowerPoint.

1.3. Task Analysis.

This analysis is used to facilitate
understanding or mastery of learning tasks
that must be achieved by students. A task
analysis was carried out by analyzed the
Basic Competence (KD) of the topic of
buffer solutions based on the 2013
curriculum chemistry syllabus and then
formulated into Competency Achievement
Indicators (GPA). In this study, the analyzed
was KD 3.12 (explaining the working
principle, pH calculation, and the role of
buffer solutions in the body of living
things). The GPA formula for KD is
explaining the concept of a buffer solution,
explaining the components of a buffer
solution, explaining the working principle of
a buffer solution, explaining the calculation
of the pH of a buffer solution, and
explaining the role of a buffer solution in
the body of a living being.

1.4. Concept Analysis.

Concept analysis was conducted to
identify the main concepts of the buffer
solution topic. The main concepts were the
buffer solution, the acid buffer solution, the
base buffer solution. Other related concepts
were weak acids, conjugate bases, weak
bases, conjugate acids, equilibrium, the acid
equilibrium  constant, and the base
equilibrium constant.

1.5. Analysis of Learning Objectives.

The  formulation of learning
objectives is useful for summarizing
concept analysis and task analysis to
determine the behaviour of the research
object. The learning objectives that have
been formulated in the buffer solution
material are through guiding questions by
exploring information from various types of
visuals in the media, simple investigations,
and processing information, students are
expected to be actively involved during the

teaching and learning process in progress
and discipline, be careful in observing and
be responsible in expressing opinions,
answering questions, providing suggestions,
and criticisms, and being able to explain the
concept of buffer solutions, explain the
components of buffer solutions, explain the
working principle of buffer solutions,
explain the pH calculations of buffer
solutions and explain the role of buffer
solutions in the body of living things.

2. Design Stage.

This stage aims to design
multimedia PowerPoint-iSpring on the topic
of buffer solutions for high school learning.
The PowerPoint-iSpring Multimedia that
has been designed can be seen in Figure 1.
The PowerPoint-iSpring Multimedia
consists of several slides that are broadly
grouped into cover parts; media profile;
instructions for use; basic competence/
competency achievement indicators/and
Learning  Objectives;  Theory;  and
evaluation. The material section contains
modelling, animation, or video followed by
prompting questions to guide students in
finding concepts. The questions are
interactive using the Trigger feature where
when students click the answer option,
feedback will appear whether the answer is
correct or wrong. These prompting
questions are also made with iSpring with
various forms of questions where students
will click on one correct answer or more
than one correct answer.

Before the main material of the
buffer solution, there is a prerequisite
material section so that students are ready to
learn the concepts in the media. There are
several prerequisite materials that students
must master before studying buffer
solutions, namely Bronsted Lowry's acid-
base theory, acid-base equations, and
chemical balance. If students do not
understand the concept of acid and base
balance, students will have difficulty with
the concept of buffer solutions %,

The appearance of the media is made
in such a way that the principles of visual
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design are still met . What is considered
in this media is the amount of information

size, and illustrations, or modelling by
theoretical studies and curriculum demands.

displayed on one slide, colour selection, font
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Picture 1: PowerPoint-iSpring Multimedia View

3. Develop Stage

The validity test aims to reveal the
validity of the developed PowerPoint-
iSpring multimedia. The validation was
carried out by three chemistry lecturers and
three chemistry teachers who are experts in
their fields. The revision aims to improve
media that the validator  deems
inappropriate. The revision stops when the
validator states that the media is valid. The
validity of PowerPoint-iSpring multimedia
is determined by a validity questionnaire.
The PowerPoint-iSpring multimedia
assessment is generated from eighteen
aspects of the assessment based on four
learning media functions ™! namely
attention,  affective,  cognitive,  and
compensatory functions. The assessment
obtained from the validation sheet was then
analyzed using the Aiken V formula with an
average value of 0.9 with a valid category
which can be seen in Figure 2.

Attention  function  components
multimedia PowerPoint-iSpring from the
validator shows an Aiken VV Formula of 0.9
with a valid category because the Microsoft

PowerPoint-iSpring multimedia presentation
can provide an attractive and easy-to-
understand display, equipped with colour
games, letters, animation, text, video, and
images. The use of the type and size of the
letters used in the media is correct so that it
can be read clearly !,
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Figure 2: Value of Aiken V Formula based on media functions

Affective function components of
Multimedia PowerPoint-iSpring from the
validator shows an Aiken V Formula of 0.8
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with  a valid category. Multimedia
PowerPoint-iSpring can increase student
curiosity, foster enthusiasm for learning,
and make learning activities fun because in

learning media there are multiple
animations of chemical representations,
images, videos, and feedback that are

displayed when students answer prompting
questions asked. The wuse of various
multimedia learning has an effect on the
level of student motivation in participating
in the teaching and learning process,
prevents student boredom in following a
learning  process,  strengthens  their
understanding of the subject matter ?*! and
has the potential to generate deeper learning
and understanding "1,

The value of the Aiken V Formula
on cognitive function is 0.8 with a valid
category. These data show that PowerPoint-
iSpring multimedia complies with basic
competence demands. The topic of buffer
solutions in learning media displays facts,
concepts, principles, and procedures
following basic competence that must be
achieved according to the 2013 chemistry
syllabus. In this PowerPoint-iSpring
multimedia, there is an interconnection
between three levels of chemical
representation, namely macroscopic, sub-
microscopic, and symbolic that is
scientifically correct and can help students
to understand the topic of the buffer as a
whole and comprehensively. Students'
understanding of chemistry is demonstrated
by the ability to transfer and connect
between macroscopic, sub-microscopic, and
symbolic representations 1.

The interconnection between the
three levels of chemical representation is
found in buffer solution material. One
example is the working principle of buffer
solutions. When the buffer solution is added
a little strong acid or strong base or water,
the pH of the buffer solution does not
change significantly. This conclusion is
obtained by students through practicum
activities or also called macroscopic
representations. The existence of a buffer
solution practicum video at the beginning of

the media will help students understand the
concept without having to do practical
activities directly in the laboratory. Buffer
solutions can keep pH affected because of
the balance between weak acids and
conjugate bases which can be explained
through sub-microscopic representations
that describe how chemical processes occur
at the particulate (atom/ molecular) level.
Chemical formulas, reaction equations, and
calculations of buffer solutions are
explained through symbolic representations.

Multimedia PowerPoint-iSpring also
contains prompting questions that lead
students gradually on each GPA to
understand the topic of buffer solutions
ranging from simple questions to more
complex questions. Learning that is based
on thinking processes will lead students to
critical thinking skills so that they can solve
problems so that it can be said that
prompting can train students' abilities to
solve problems 2!,

Questions that are prompting in
learning can require students to be actively
involved in learning both mentally and
physically so that the learning atmosphere is
more enjoyable and learning outcomes can
be improved [ There are several
advantages when prompting questions are
applied in the learning process, namely:
motivating students to be able to think
actively, providing opportunities  for
students to be able to defend their opinions,
providing an experience for students when
facing high to low-level questions [,
Multimedia PowerPoint-iSpring contains
feedback on each prompting question asked.
This feedback is presented for all student
answers, true or false. The concept of
feedback provided can determine student
creativity, the more feedback provided, the
more student creativity needed .

The Aiken V Formula of the
compensatory function is 0.9 with valid
category. PowerPoint-iSpring multimedia is
easy to use and learn over and over again.
This can help all students understand
learning. The combination of images, sound,
visual animation of chemical representations
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and videos makes PowerPoint-iSpring
multimedia an interactive support tool that
creates an attractive learning atmosphere
and fosters student learning motivation to
improve understanding of the concept of
buffer solutions 1%,

CONCLUSION

Using the 4D development model,
PowerPoint-iSpring multimedia on the topic
of buffer solutions for high school student
learning has been developed and obtained a
valid category judged by the function of the
media it carries. An attractive appearance,
complete multimedia as a representation of
chemical concepts (pictures, animation, and
video), guiding questions, and automatic
feedback on the media can attract students'
attention, provide enjoyment in learning,
and help all students understand lesson
concepts.
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