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Abstract— Buffer solutions are known as one of the difficult subjects for high school students because of their complex, abstract,
mathematical calculations and graphs content. The purpose of the research is to determine the validity and practicality of PowerPoint-
iSpring learning media integrated three levels of chemical representation on buffer solution. The research method is development research
by using Plomp’s model. The research subject is 128 students and 3 chemistry teachers from Senior High School in Padang Panjang City.
The research instruments were interview sheets, self-evaluation sheets, validity and practicality sheets. The PowerPoint-iSpring learning
media was validated by 5 validators. The validity was analyzed using Aiken’s V. The result showed that the Powerpoint-iSpring learning
media had high validity (V=0,861). Practicality was analyzed using practicality percent. Teacher response of practicality percent was
86,60. Respond of students in the small group were 85,86, while in the big group was 87,34. The media category was very practical.
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I. INTRODUCTION

Chemistry is the study of the structure, properties of matter, and their changes, as well as the energy involved in these chemical
changes [1]. One of the chemistry topics in class XI SMA is a buffer solution. Basically, a buffer solution examines the principles
and components of a buffer solution, determining the pH of a buffer solution and the role of a buffer solution in living
organisms. This material includes concepts that are complex and difficult to understand because there are defined concepts, abstract
concepts, mathematical calculations, and graphics [2][3][4]. In order for the buffer solution topic to be easily understood by
students, it is necessary to explain it with three levels of chemical representation [5].

The three levels of chemical representation include microscopic, submicroscopic, and symbolic levels [6]. Macroscopic
representation is that students directly observe phenomena that occur, either through experiments carried out or phenomena that
occur in everyday life. Submicroscopic representation is an abstract level that explains macroscopic phenomena. This representation
provides an explanation at the particle level where matter is described as an arrangement of atoms, molecules, and ions. The levels
of symbolic representation are chemical equations, mathematical equations, graphs, reaction mechanisms, and analogies [7]. Many
students explain the buffer solution only at the symbolic level so that it shows an incomplete understanding of chemical
concepts. Supposedly, learning chemistry involves the ability to understand the three levels of chemical representation [3][8][9].
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All three make a major contribution to the development of students’ mental models in constructing meaning and conceptual
understanding [10].

One of the learning innovations is the use of ICT-based learning media with interesting and innovative concepts and techniques,
resulting in a more meaningful learning experience using the iSpring application [11]. iSpring is an additional feature that can add
to the main functions of PowerPoint [12]. The advantage of this media is that it combines all media elements such as text, video,
animation, images, graphics, and sound into a unified presentation, even abstract material can be concertized through the media [13].
The media can increase interest in independent learning because it can always be accessed wherever [14]. PowerPoint-
iSpring media can also accommodate all student learning styles. This program can accommodate students who have both visual,
auditory, and kinesthetic learning styles [15]. The research purpose is to reveal the validity and practicality of learning
media Powerpoint-iSpring integrated three-level of chemical representation on buffer solutions for students in high school.

II. RESEARCH AND METHOD
2.1. Type of Research

This type of research is educational development research or Educational Research Design is a process or steps to develop a
new product or improve an existing product, in which all activities are equipped [16].

2.2. Research Procedure

Preliminary research consists of needs analysis and context analysis. Needs analysis aims to determine the common problems
experienced by students and teachers in learning chemistry. Context analysis was carried out with curriculum analysis and concept
analysis. The prototyping stage is the realization of the PowerPoint-iSpring learning media. The prototyping stage is used to develop
learning media before the field test stage [16].

2.3. Research Instruments

The instruments of research were teacher interview guidelines, student questionnaires, validity test questionnaires, and
practicality questionnaires.

2.4. Data Analysis Technique

Validity category is determined using Aiken's V formula [17] with categories as contained in Table 1.

¥s
n(c-1)

Description:

r = number given by the assessor

lo = the lowest assessment number

¢ = the highest assessment number

n = the number of experts or practitioners

Table 1. Validity Categories based on Aiken's V formula

Interval Category

V<04 Low
0,4<V<028 Medium
V<08 High

The practicality assessment was analyzed using the formula of practicality percent [18]:
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% Practicality = Totalvalue  100%

Max value

III. RESULTS AND DISCUSSION

The Powerpoint-iSpring learning media integrated three levels of chemical representation on the buffer solution that has been
developed using Plomp’s model. This material includes concepts that are complex and difficult to understand because in it there are
defined concepts, abstract concepts, mathematical calculations, and graphics [2][3][4]. The results of the development of the
learning media can be explained as follows:

A. Preliminary Research

Preliminary research begins with needs analysis, curriculum analysis and concept analysis. The results of the analysis are
described as follows:

1. There are still many students who think that the buffer solution material is difficult to understand

2. Teaching materials used by teachers such as textbooks, modules, LKPD, and videos.

3. Have not used learning media using atom/molecule modeling (three levels of chemical representation).
4. Teachers and students expect easy-to-understand and interesting learning media

B. Prototyping Stage

The development of learning media is designed according to the results in the preliminary stage. In the first prototype stage, the
Powerpoint-iSpring learning media is integrated with three levels of chemical representation in the buffer solution material. Media
design consists of several components, namely: cover, media table of contents, instructions for use, KI, KD, GPA, learning
objectives, materials, quizzes, and references. Next, a self-evaluation was carried out which focused on typos, use of pictures, and
the completeness of learning media. Several components of learning media are contained in Figure 1 and Figure 2.
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Fig. 2. Observation stage on learning media
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Based on the self-evaluation result, prototype II was produced. Furthermore, an evaluation by experts and a one-to-one evaluation
are carried out. The learning media was validated by 5 validators. The validation results of learning media can be seen in Table 2.

Table 2. The validation results of learning media

N Rated Components V sategor

1 Content Component  0.812 High

o Construct 0850  High
Component
Language .

3 0.905 High
Component

4 Graphic Component  0.878 High

Average 0.861 High

The assessment of the validity of the learning media consists of an assessment of the content component, the linguistic
component, the construct component, and the graphic component [19]. The validity assessment instrument used is a validation sheet
that contains 32 aspects of the assessment. Validity testing was carried out by at least three experts [20]. The assessment data of the
learning media validation sheet was analyzed using Aiken’s V formula.

The value of Aiken’s V content component was 0.812 with a high category. This shows that the learning media developed are
in accordance with the Core Competencies, Basic Competencies, Indicators, and Indicators of Competency Achievement to be
achieved. The contents of the learning media presented such as pictures, animations, videos, learning materials in the form of facts,
concepts, principles, and procedures as well as the use of three levels of representation (macroscopic, submicroscopic, and
symbolic) are scientifically correct in accordance with the 2013 curriculum guidelines. This is in accordance with the theory that
Content validity indicates that the product is developed according to the curriculum and is based on a strong theoretical rationale
[21]. A product is said to be valid in terms of content if it meets the needs and components based on the latest scientific knowledge
[16][22].

Assessment of construct components, learning media had an average Aiken’s V value of 0.850 with a high validity category.
This assessment showed that there are clear indicators of competency achievement and learning objectives to be achieved, learning
media have been arranged systematically from cover to reference, concepts contained in learning media are related to each other,
learning media are easily accessible by students as well as questions. quiz in the media. This is in accordance with the opinion [21]
that the construct validity of a product shows that the various components in the product are related to one another and have a
consistent relationship. The product is said to be valid in terms of constructs if all components are consistently interrelated [16][22].

The validity of the linguistic aspect of the learning media has an Aiken’s V average value of 0.905 with a high validity category.
The category showed that the text, images, animations and videos used in the learning media are communicative, unambiguous,
effective and efficient and in accordance with good and correct Indonesian language rules. This is in accordance with the statement
[23] that the indicators assessed by the validator in terms of linguistics include readability, clarity of information, suitability of
writing correct Indonesian language rules and use of language effectively and efficiently.

The validity of the graphic aspect of the Powerpoint-iSpring learning media had an average Aiken’s V value of 0.878 with a
high validity category. The graphic component shows that the use of type and size of letters (fonts), images, animations, videos,
layouts, designs and colors as well as the use of three levels of chemical representation of the learning media developed are attractive
as a whole. The existence of colorful pictures, animations, videos can help students understand the concepts being studied [24]. The
average overall validity value is 0.861 with a high validity category.

The next stage is a one to one evaluation by interviewing three students of class XII MIPA at SMAN 1 Padang Panjang, namely
students with low ability, medium ability, and high ability. Three aspects will be assessed at this stage, namely clarity, obvious
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errors. At this stage, typos still exist as questions in evaluation questions. The result of improvements from Prototype 11 is called
Prototype II1. Furthermore, a small group evaluation was carried out on prototype III. Small group evaluation was conducted to see
the practicality of the learning media developed before the field test. In this evaluation, there are 6 students with low, medium and
high abilities.

Assessment of the practicality of a learning media can be seen from the aspect of ease of use, the efficiency of learning time,
and the benefits of teaching materials on student interest [25]. The results of the practicality assessment of students in the small
group obtained a practicality value of 85.86 with a very practical category. Assessment Stage

At the field test stage, a questionnaire was given to 63 students. The results of the practicality assessment of students in the large
group obtained a practicality value of 87.34 and the questionnaire given to the teacher obtained a practicality value of 86.60% with
a very practical category. The practicality of the learning media can be seen in Table 3.

Table 3. The practicality results of learning media

No Rated Aspects % Practicality Category
1-9 Ease of use 87,88 Very Practice
10 Ei;ll:isency 88,49 Very Practice
11-17  Benefits 85,66 Very Practice
Average 0,844 Very Practice

In terms of ease of use, the % practicality value was 87.88 with a very practical category and the teacher's response questionnaire
was 90.74. This shows that the Powerpoint-iSpring learning media integrated three levels of representation on buffer solution was
easy to use because the instructions for use are easy to understand, the material in the learning media is easy to understand and
simple, the material presented is clear and simple as well as pictures, animations and videos are easy to understand. In addition, the
three levels of chemical representation in learning media are clear and easy to understand [26]. The use of learning media also
facilitates and makes students more active in learning [27]. This is in accordance with the theory which states that the level of
product practicality can be seen by considering whether the product is easy to understand and can be used by teachers and students
under normal conditions [16].

The practicality of the Powerpoint-iSpring learning media integrated three levels of chemical representations on the buffer
solution, viewed from the aspect of learning time efficiency, the level of practicality was obtained in a high category with a
practicality % value of 88.49 and a teacher response questionnaire of 83.33 with a very practical category. This showed that the
time available was sufficient in understanding the material in the learning media and the use of learning media in the learning
process can saved learning time [28]. Learning by using learning media can made learning time more efficient, overcome the
limitations of space and time and senses [29].

In terms of the benefits of learning media, the practicality level had a practicality value of 85.66 and a teacher response
questionnaire of 85.74 with a very practical category. This showed that learning with Powerpoint-iSpring learning media can help
students find and understand concepts in the buffer solution material, train students' mental models through quiz questions and three
levels of chemical representation, in addition to increasing students' interest and learning activities as a whole. independently [14].

IV. CONCLUSION

The development of PowerPoint-iSpring learning media integrated three levels of chemical representation on buffer solution
was developed using Plomp’s model. The media had a very valid and very practical level of validity and practicality by teachers
and students.
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