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ABSTRACT: This study aimed to produce gravimetric analysis teaching materials and determine the
validity test of gravimetric analysis teaching materials. The development of teaching materials is carried
out using the ADDIE development model (Analysis-Design-Development-Implementation-Evaluation).
The results of the development of teaching materials are in the form of applications with the APK
extension that can be run on Android smartphones. The teaching material validation test obtained the
percentage of assessment which included aspects of the content of teaching materials by 84.3% (very
feasible), media aspects by 83.9% (very feasible), construct aspects of teaching materials by 81.7%
(very feasible), aspects the language used is 79.2% (decent), and the aspect of conformity with the
PjBL is 80.9% (very decent). Of the five aspects of the gravimetric analysis validation test assessment,
the teaching materials developed were very feasible, with a total percentage of 82.87%. While the
readability test got a percentage of 87.3%, so it was categorized as very feasible to use.
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INTRODUCTION

The curriculum is a set of rules used to meet educational needs. The current curriculum applied in
Indonesia uses the 2013 curriculum revised edition of the curriculum in 2018 based on Permendikbud
No. 34, 35, 36, and 37 of 2018 are related to the improvement of the 2013 curriculum. The 2013
curriculum does not only emphasize the cognitive aspects but also the aspects of the attitudes and skills
of students [1], [2]. The existence of this policy change requires adjusting the implementation of learning
for all subjects to maximize the process of teaching and learning activities in all schools in Indonesia,
both primary and secondary schools.

Gravimetric analysis is a subject of competency in analytical chemistry skills at SMK/MAK which has
abstract material characteristics so it requires teaching aids/media that can make it easier for students
to learn. The results of the interview found that learning activities were still teacher-centered, which
appeared in the explanation that still used the lecture method, as well as learning resources that were
still based on print media and the use of learning resources from the internet which was less effective
and less attractive. Teacher-centered learning activities are not in accordance with the 2013 curriculum
where learning is directed at student centers which can trigger active students in learning activities. The
2013 curriculum suggests the use of innovative and creative technology-assisted teaching materials
and the use of suggested learning methods or models to create active students in learning activities.
The use of teaching materials is one of the most appropriate innovations to use, considering that
teaching materials are external factors for students that can strengthen internal motivation to learn [3]
The development of teaching materials on gravimetric analysis material has been carried out by
Nurhalimah [4]. The teaching materials developed are still based on print media and still use the 2006
KTSP, so the teaching materials are less relevant to use. So it is necessary to develop teaching
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materials that are in accordance with the demands of the 2013 curriculum which includes adjusting
teaching materials and using creative and innovative teaching materials by utilizing technology [5].

In addition to the use of teaching materials to help students to be actively involved in learning
activities, the 2013 curriculum also requires the use of a scientific approach (scientific approach) using
the recommended learning model in learning activities. To apply a scientific approach to each learning
process, a learning model is needed that is in accordance with the characteristics of the scientific
approach [4]. Some of the suggested learning models using a scientific approach are discovery
learning, project-based learning, problem-based learning, and inquiry learning [6]. The project-based
learning model (PjBL) involves students in learning activities, collaborating knowledge and skills [7], [8].

Based on the description above, it is necessary to research the development of gravimetric analysis
teaching materials with the Project Based Learning (PjBL) model and utilize technology (based on
Android) to produce creative and innovative teaching materials [9]-[11]. The development of gravimetric
analysis teaching materials is expected to be an alternative teaching material for learning activities at
SMK/MAK. This research can be used to develop Android-based teaching materials on other subjects.

RESEARCH METHODS

Research and development of Android teaching materials is carried out using the Research and
Development (R&D) method, using the ADDIE (Analysis-Design-Development-Implementation-
Evaluation) development model, developed by Kemdikbud [12] The ADDIE model consists of 5
development stages, namely 1). Analysis stage, 2). Design stage, 3). Development stage, 4).
Implementation stage, 5). Evaluation/feedback stage. The ADDIE stage is explained in Figure 1.

Analyze: analyze the need for the development of teaching materials that include needs analysis, curriculum
analysis, namely the identification and review of core competencies and basic competencies in the 2013
curriculum for chemical expertise analysis in gravimetric and titrimetric analysis subjects on basic
competencies 3.15, 3.16, 4.15, and 4.16 material for depositional gravimetric analysis, task analysis, and

analysis of learning activities.

Design: teaching material product design that will be developed based on the results of the previous analysis.
The design includes:
e Selection of instructional media using Microsoft Power Point software with iSpring Suite 8.7 and
Website 2 APK Builder 3.4 [15], [16].
e Preparation of reference tests in the form of a question grid to test students' understanding,
e Format selection using Project Based Learning steps according to Abidin [7].
e Display design which includes icon, video, audio, font (color, size and font type), background color,
etc. that will fill teaching materials.

"

Development: realization of product design (the process of developing teaching materials based on the
design that has been made). At this stage, a validation test is carried out to determine the feasibility level of
the teaching materials being developed. The validators consisted of 2 Universitas Negeri Malang, chemistry
lecturers and 2 SMK Negeri 7 Malang teachers. The validation test results get a percentage of 82.87%.

‘

Implementation: implementation of the design of methods or teaching materials developed in real
situations, namely class [17] was carried out to 29 students of class Xl analytical chemistry expertise
program at SMK Negeri 7 Malang. The legibility test results obtained a percentage of 87.3%.

'

Evaluation: improve teaching materials developed based on the constraints found. Evaluation is
carried out based on the suggestion/comment/opinions of the validator and some relevant
suggestions/comments from the test respondents.

.
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Implementation: implementation of the design of methods or teaching materials developed in real
situations, namely class [6]. Implementation was carried out to 29 students of class XI analytical
chemistry expertise program at SMK Negeri 7 Malang. The legibility test results obtained a
percentage of 87.3%.

FIGURE 1. The ADDIE stage

Method of Product Test

The product test was conducted to determine the feasibility level of the developed android-integrated
gravimetric analysis teaching materials. The results of product trials are expected to obtain data on the
feasibility level and comments/opinions/suggestions from respondents regarding the product being
developed. Product testing includes validation tests and legibility tests. The validation test was carried
out by expert validators and the legibility test was carried out by 29 students of class XI SMK Chemical
Analysis. The validator criteria are: (1) experience in the field of teaching materials, both printed and
non-printed, (2) understanding visual communication of teaching materials to users, (3) having
experience in analytical chemistry lab activities, (4) mastering and understanding gravimetric analysis
material. The criteria for students are to have studied gravimetric analysis material.

The data obtained in this development research are in the form of quantitative data and qualitative
data. Quantitative data were obtained by filling out a questionnaire using a Linkert scale. The Linkert
scale can be used to measure the attitudes, opinions, and perceptions of a person or group of people
about social phenomena or about a research variable [13]. The answer to each instrument item using
the Linkert scale has a gradation from very positive to very negative by using certain words and
scores/numbers ranging from 1 to 5. The Linkert scale can be made in the form of a checklist or multiple
choice [13] Qualitative data were obtained from suggestions/comments/opinions from respondents
regarding the teaching materials developed by filling in the fields provided on the validation/legibility
sheet.

The data analysis technique used is the percentage calculation technique adopted from Riduwan
[14] with the following formula.

Percentage (%) = %x L0000 -reveeerieeeeei et Q)

Information:

Percentage (%) = percentage of assessment results by each validator and respondent
= The total score of each parameter of the validation result items

Xi = Total ideal/maximum score

The results obtained from the data analysis above are then interpreted as related to the validation
results of gravimetric analysis teaching materials developed using various validation criteria. Data
validation results and readability tests are described using the validation results criteria listed in Table
1.

TABLE 1. Validation Level Criteria

Percentage (%) Criteria
0-20 Very weak/Inappropriate/Invalid (total revision)
21-40 Weak/Inappropriate/Invalid (revision)
41 - 60 Sufficient/Sufficiently worthy/Sufficiently valid
61-80 Strong/Eligible/Valid
81-100 Very strong/Very feasible/Very valid

RESULT AND DISCUSSION
Description of Android Integrated Gravimetric Analysis Teaching Materials
This development research resulted in a product in the form of Android-integrated teaching materials
on the subject of gravimetric analysis assisted by a project-based learning model. This teaching material
is a soft file that can be installed on an Android smartphone. This teaching material can be used by
students and teachers, by using the same appearance but different access to certain menus.
Android-integrated gravimetric analysis teaching materials consist of concept maps, basic
competencies, learning, materials, instruments, glossaries, and guides. The learning activity used in
this teaching material is a project-based learning model adopted from [7]
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The teaching material component includes the first part which contains the initial view which contains
the application icon and the application cover display. The application icon display is shown in Figure 2
(a), click the application icon to open the teaching material. The design of the application icon is based
on a drawing of laboratory equipment, there is gravimetric writing and there is a color silhouette showing
the letter "G" which means Gravimetry. The cover view is a display interface when you first enter the
application. Then, the cover display is made as attractive as possible by inserting several navigation
buttons for easy use, including buttons for entering applications and buttons for adjusting audio. The
cover display contains the logo of the Universitas Negeri Malang, the subject matter of the teaching
materials (Gravimetric analysis, deposition method), and the intended users for the SMK Chemical
Analysis.

Analisis Gravimetri
(Metode Pengendapan)

r.

(@)

FIGURE 2. Initial Display of Teaching Materials; (a) Icons and (b) Covers

The second part is the content of teaching materials which contains the main menus of the
application. The menus consist of the competency menu, concept map menu, learning menu,
instrument menu, work safety menu, manual menu, and glossary menu.

The Competency Menu contains basic competencies as determined by the government in Perdirjen
Dikdasmen No0.464/D.D5/KR/2018 [9]. In this competency menu, Indicators of Competence
Achievement (IPK) are also presented. The Competency menu display is shown in Figure 3.

Kompetensi

Program Keahlian : Kimia Analisis
Mata pelajaran : Analisis Titrimetri dan Gavimetri
Topik : Melaksanakan Analisis Gravimetri

Kompetensi Dasar

3.15  Menerapkan analisis gravimetri dengan pengendapan

415  Melaksanakan analisis gravimetri dengan pengendapan

316  Mengevaluasi data hasil penentuan kadar/konsentrasi suatu bahan berdasarkan
gravimetn dengan pengendapan

416  Membuat laporan hasil evaluasi data gravimetri dengan pengendapan

FIGURE 3. Competence Menu

A concept map contains an image chart that shows or explains a thing that contains a concept
represented by keywords connected by connecting lines. In this concept map menu the important
concepts that are part of the subject matter of gravimetric analysis with deposition are arranged in
accordance with the demands of the Basic Competency of precipitation gravimetric analysis. The
Concept Map menu display is shown in Figure 4.
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FIGURE 4. Concept Map Menu

The Learning Menu contains structured activities that will be carried out by students in learning
activities. On the learning menu, students are directed to take part in learning activities by clicking on
the navigation on teaching materials, in this menu there are several instructions for learning gravimetric
analysis, namely the determination of Ag* content as AgCl, Determination of Ba2* content as BaSOa,
Determination of Ni?* content as NiDMG, Determination of Fe3* content as Fe20z, Determination of Al3*
content as Al203, and Determination of Chloride (CI-) content in table salt as AgCI. The display of the
Learning menu is shown in Figure 5.

<  Andalisis Gravimetrl Penentuan Kadar Ba sebagal BaSO,

Selanjutnya, silahkan
Melakukan Percobaan!

intalah bantu:y uru ika dibutuhes

Dokumentasi Praklikum m

Fase 3: Melaksanakan
Penelitian/praktikum

FIGURE 5. Learning Menu

The Material Menu contains the main material of gravimetric analysis. This material menu can be
used by students to deepen their knowledge of gravimetric analysis material as a theoretical basis in
gravimetric analysis practicum. On the material menu contains several sub materials including apa itu
analisis gravimetri? prinsip analisis gravimetri pengendapan, tahapan analisis gravimetri pengendapan,
penerapan analisis gravimetri, dan daftar pustaka. The material menu display is shown in Figure 6.
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¢ Materi

Apa itu Analisis Prinsip Analisis
Gravimetri? Gravimetri Pengendapan

Tahapan Analisis Penerapcp Analisis
Gravimetri Pengendapan Gravimetri

Daftar Pustaka

FIGURE 6. Material Menu

The Instrument Menu contains questions related to gravimetric analysis. Questions are made based
on the material contained in this teaching material. Several types of questions that can be done by
students, including: latihan soal prinsip analisis gravimetri, latihan soal tahapan analisis gravimetri,
tugas mandiri, soal evaluasi, dan soal uji kompetensi. The material menu display is shown in Figure 7.

FIGURE 7. The Instrument Menu

The Work Safety Menu contains tips while working in a laboratory which include chemical hazards,
personal protection, general protection, disposal of chemicals, and initial actions to take when an
accident occurs. The work safety menu display is shown in Figure 8.
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Keselamatan kerja

Bahaya Bahan Kimia

Selama bekerja dilaboratorium, perhatikan hal-hal berikut:

» Jagalah jarak dengan semua bahan kimia agar jauh dari mata, kulit, mulut, dan
pakaian.

+« Jangan menghirup bau dan bahan apapun secara langsung, Jika ingin
menghirup bau dari suatu bahan, kibaskan tangan dan biarkan hidung
menghirup sedikit saja. Jangan sekali-kali memasang hidung pada mulut
tabung reaksi, erlenmeyer dll.

« Jangan sekali-kali mencicipi bahan kimia

FIGURE 8. Work Safety Menu

The Glossary Menu contains important words found in this gravimetric analysis teaching material.
These important words are accompanied by their true meaning so as to help the reader understand the
concept and reduce the risk of unwanted misconceptions. The glossary menu display is shown in Figure
9.

GLOSARIUM

Adsorpsi permukaan : Permukaan endapan mengandung ion-ion teradsorpsi
selama proses koagulasi.
Digestion : Pemanasan pada larutan induk setelah terbentuknya

endapan pada waklu tertentu. —

Endapan Koloid : Endapan dengan ukuran partikel anatar 107 — 10* cm

Faktor Gravimetri : Perbandingan massa atom relatif dari suatu analit dengan
massa molekul relatif dari komposisi endapan vyang
ditimbang.

Gravimetri : Analisis kuantitatif berdasarkan penimbangan massa hasil
reaksi.

Kopresipitasi : Fenomena dimana senyawa yang mudah larut ikut
mengendap bersama endapan yang diinginkan.

Koagulasi : Penggumpalan partikel koloid atau proses berubahnya

partikel koloid menjadi suatu gumpalan.

FIGURE 9. Glossary Menu

The guide menu contains guidelines for the use of this gravimetric analysis teaching material.
Guidelines consist of: general guides, student guides, and teacher guides. The guide for students
contains directions for sedimentary gravimetric analysis learning activities. The teacher's guide contains
the teacher's guide in carrying out gravimetric analysis learning with this teaching material. The guide
menu display is shown in Figure 10.
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Panduan

FIGURE 10. Guide Menu

Teaching materials for teachers are the same as teaching materials for students, namely one unified
application. The difference between teaching materials for students and for teachers is the access they
have, for teachers can access the guide menu for teachers while students cannot. On the teacher guide
menu, there are guidelines for the implementation of learning and there are RPP files, assessment
guidelines, question grids, and whole experimental procedures. To access this teacher's guide, a
predefined password is required. The explanation of the components on the teacher guide menu is as
follows:

Rencana Pelaksanaan Pembelajaran (RPP) is a teacher guide in carrying out learning activities
using this Android-integrated gravimetric analysis teaching material. This RPP is presented and
adapted to the RPP format from the government. The RPP display in the application is shown by the
screenshot in Figure 11.

I RENCANA PELAKSANAAN PEMBELAJARAN

RENCANA PELAKSANAAN PEMBELAJARAN

(kP
Seb el SME Nege T Makug
Progose hoodbes Kanaw Aralisp
M polgresn Araian Tarumetn dee Geverwen
Togik Melibnarakan Asalini Crpvometn
Kok Semonar XNs
Aloksei wak 7 % perteman (Gperamma 3048 Menst)
A Komgatensi lati (K1)

| Mesghayet dan mempa ks Sprss sEInd vang Clssarns
T Merghuyutl den cwagrrakene oo sker o, deegihe, (e
bt A merusihen @hoo schagos higaes dary
by S e e mmpet bam e SCTEER R e
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0 permasidahng Sulaen Beokersbosl seare ef dhf dengan Baghungen sl des
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3 Measnboos, svecsian, mogaline poprabus Stel, boosgoed, prosedesl Sordmnios o spimfiees e lae pooposhaen
wknobp, wai badaya. des besvmions desgon wewssan keamatiaan, kebeapsamn, Kenogeraan. den paradenan terkar peryebeh fenormone dan
kxjachan. serts meseraspkan pengets hass prosaders! padn bedaeg kasnn yang gk sensai dergns bakoe den sty uresk menecankss mamslsh

4 Mosgobh mesel, dun meovad delae e Rerkrct Jan road st ek sakak dampir pengcmiaogat Jani g dpchianisye & seholeh scane

WL, e PN AR I
I Kompasrnsi Davar (KD)

[ L L, Halaman

1At cns g b perbakon ju O RO O st Ceseaes s pro-
S e s bl dikan sobage Paglel
seta dalam mensparkan dinl sehogal cxrminan havgss dalams permaian demis

et deagan linghingen sos ol den e

FIGURE 11. Display of RPP

Assessment guidelines contain guidelines for teachers in the implementation of student assessment.
Assessment which includes assessment of attitudes, knowledge, and skills. The display of the
assessment guidelines in the application is shown by the screenshot in Figure 12.
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PEDOMAN PENILAIAN
1. Penilaian Sikap
Penilaian sikap adalah penilasan ferhadap kecenderungan penlaku siswa schagai
hasil pendidikan, baik di dalam kelas maupun di har kels. Penillaan sikap untuk
mengukur ketercapaian Kompetens: dasar pada K1-2. Penilaian sikap dapat dilakukan
dengan cara obscrvasi, scbagat berikut.

Observasi

Observasi dilakukan untuk meneliti sikap siswa akibat dan pembelajaran yang telah
dilakukan. Instrumen yang digunakan dalam observas) adalah lembar observasi vang
memuat tentang catatan sikap atau perilaku siswa, Berikut contoh fornsat kembar observasi
sikap
Contoh format lembar observasi sikep

Aspek perifaku yang diamati

: [eker X <
No | Nama Skor  Keterangan
sama an

| !

FIGURE 12. Display of Assessment Guidelines
The question grid contains the questions contained in the teaching material application accompanied

by the answer key for each question. Students can access the questions on the instrument menu. The
display of the question grid in the application is shown by the screenshot in Figure 13.

KISEKIST SOAL MANDIRI

Nama Sekolah
Mista Pelajaran
Kurtkulum Acuan
Alokasi Waktu

Jumlah Soal
No | Kompetensi | Materi Indikator ' lenjang Bentuk  Nomer
Duasar Kemampuan | Soal Soal
1 KD3.15 Tahapan Menycebutkan Cl Benar/ |
Menerapkan analssis spesifikasi  yang Sakah
analisis gravimetri  dikchendak:
gravimetri pengendapa  Menyebutkan Cl Pilthan 2
dengan n faktor Ganda
pengendupan
Halaman
Pilihan 3
tahurain annlivic Gunda

FIGURE 13. Display of Problem Grid

Practicum activities contain experimental tools, materials, and procedures as teachers' guides in
carrying out practicum. In this practicum activity, tools, materials, and procedures are arranged
coherently according to the flow of the gravimetric analysis practicum with deposition. The display of
practicum activities in the application is shown by the screenshot in Figure 14.
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OSEDUR PERCOB

Prosedur Penentuan Kadar Ba sebagai BaSO,

Tahap Preparasi Sampel dan Pembentukan Endapan

1. Timbang dengan telit: sampel garam barium sebanyak 0,3 gram
2. masukkan dalam gelas kimia 400 ml
Larutkan sampel garam barium dengan 100 ml. Aquades
Tambahkan | ml. HC1 pekat pada sampel, kemudian di panaskan hingga hampir
mendidih
5. Panaskan HaSO. I N hinggs hampir mendidih
. Tambahkan H2SO4 panas secara perlahan menggunakan pipet tetes kedalam larutan
sampel (panas) sambil di aduk
panas hingga semua barium terendapkan sempurna

8. Biarkan endapan dan

Tahap Penyaringan dan Py

FIGURE 14. Display of Practicum Activity Files

Result of Qualitative Analysis
Readability test results

After the validation process of teaching materials was carried out and it was declared valid, the next
step was to carry out the legibility trial stage to determine the level of validity of the teaching materials
carried out by students. The legibility test was carried out by 29 students of class XII Chemical Analysis
at SMK Negeri 7 Malang. Students are asked to provide an assessment and provide suggestions/input
on the developed android-integrated gravimetric analysis teaching materials. The procedure for the
readability trial stage is to direct students to try, read teaching material, and do some practice questions.
Then asked to provide an assessment through a questionnaire on the content of teaching materials.
The questionnaire contains questions with answer options in the form of a Linkert scale (values 1 - 5).
The results of the legibility trial are shown in Table 4.

TABLE 4. Readability Test Recapitulation Results
Percentage of Readability

Validity by Students
87.3% Very Worthy

Criteria

The data in Table 4 shows that the readability test of Android-integrated gravimetric analysis
teaching materials obtained a percentage of 87.3% which can be categorized as very feasible according
to Riduwan [14] which is in the range of 81%-100%. Interpretation in the very feasible category actually
does not require revision. However, 12.7% indicates the percentage that is considered for revision so
that the teaching materials developed are better.

Result of Quantitative Analysis
Data analysis of the validation of teaching materials

The validation test was carried out by a validator consisting of 2 expert validators from a chemistry
lecturer at Universitas Negeri Malang and 2 analytical chemistry teachers at SMK Negeri 7 Malang who
had more than 5 years of teaching experience. The validator test questionnaire consisted of a content
validation questionnaire, an android media questionnaire, a construct validation questionnaire, a
language feasibility questionnaire, an RPP feasibility questionnaire, and a conformity validation
guestionnaire with the PjBL learning model. The recapitulation of the results of the validation of teaching
materials is shown in Table 2.

TABLE 2. Recapitulation of the Results of the Validation of Teaching Materials

Validator Maximum Empiris Percentage
Rated aspect vi V2 V3 v4 total total (%) Criteria
score

Igr?g::?g material 415 115 133 115 560 472 84.3 Very Worthy
Media 56 56 60 63 280 235 83.9 Very Worthy
Construct 36 36 39 36 180 147 81.7 Very Worthy

Language 24 24 26 21 120 95 79.2 Worthy
gj‘é’fp"ame With 44 44 26 a4 220 178 80.9 Very Worthy
Percentage of Eligibility of Teaching Materials 82.87 Very Worthy
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Information:

V1: Chemistry teacher (Teacher 1)
V2: Chemistry teacher (Teacher 2)
V3: Chemistry Lecture (Lecture 1)
V4: Chemistry Lecture (Lecture 2)

Based on Table 2. Above, the results of the validation test of teaching materials obtained a
percentage of 82.87% which can be categorized as very feasible according to [14] which is in the range
of 81%-100% [19]. Interpretation in the very feasible category actually does not require revision. Even
s0, 17.13% shows the percentage that is considered in making revisions. The revision process was not
carried out thoroughly, but in certain parts based on suggestions/comments/input from the validator.
Data analysis of RPP validation results

The results of the RPP validation were obtained from the validator which included eight aspects of
assessment. Data validation results were analyzed using percentage technigues. The recapitulation of
the RPP validation results is shown in Table 3.

TABLE 3. Recapitulation of RPP Validation Results

Rated ¢ Validator Matxi{nlum Empiris  Percentage Criteri
ated aspec Vi V2 V3 V4 Scoo?e total (%) riteria

Subject ldentity 4 4 5 4 20 17 85% Very Worthy
Competence 8 8 10 8 40 34 85% Very Worthy

Indicators of
Competence 8 8 10 8 40 34 85% Very Worthy

Achievement
Learning materials 8 8 9 8 40 33 83% Very Worthy
Learning model 4 4 5 4 20 17 85% Very Worthy
Learning Steps 4 4 5 4 20 17 85% Very Worthy
Learning Resources 4 4 5 4 20 17 85% Very Worthy
Assessment 8 8 10 8 40 34 85% Very Worthy
Percentage of Eligibility of RPP 84.58% Very Worthy

Information:

V1: Chemistry teacher (Teacher 1)
V2: Chemistry teacher (Teacher 2)
V3: Chemistry Lecture (Lecture 1)
V4: Chemistry Lecture (Lecture 2)

Based on Table 3. Above, the results of the validation test for teaching materials obtained a
percentage of 84.58% which can be categorized as very feasible according to Riduwan [14] which is
in the range of 81% - 100%. Interpretation in the very feasible category actually does not require
revision. Even so, 15.42% shows the percentage that is considered in making revisions. The revision
process was not carried out thoroughly, but in certain sections based on suggestions/comments/input
from the validator.

CONCLUSION

Android-integrated gravimetric analysis teaching materials based on project-based learning for
vocational chemical analysis skills competencies have been developed into interactive teaching
materials and easy to use by students and teachers. Based on the results of the validation test from the
validator, the gravimetric analysis teaching materials developed were categorized as very feasible with
a percentage of 82.87% for validating teaching materials, and 84.58% for validating lesson plans. Then,
based on the legibility test results of the XI grade students of chemical analysis of teaching materials
developed, they got a very feasible category with a percentage of 87.3%. Android-integrated gravimetric
analysis teaching materials based on project-based learning are very good, technology-based, and can
be used in the learning process.
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