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Abstract: The development model used is Research & Development which adopts the Lee & Owens
development model. The product to be developed is E-LKPD using 3D Pageflip Professional software.
1. The procedure for developing E-LKPD with the PBL-STEM approach in improving scientific literacy
skills on the reaction rate material for students. The research procedure consists of five stages,
namely analysis, design, development, implementation, evaluation. Research results (1) The analysis
includes media analysis, student characteristics analysis, technology analysis, situation analysis, and
data analysis. (2) Design includes determining the development team, compiling a development
schedule, making flowcharts and making storyboards. (3) Development includes making a product
which is then validated by a team of experts until it is validated. (4) Implementation, at this stage a
product assessment is carried out by 2 chemistry teachers to see the agreement between the two
teachers on the product developed through the kappa test, one-on-one trial with 2 groups of
respondents consisting of 3 students in each group, small group trial with two groups of
respondents carried out at MAN 2 Jambi City. This trial is not conducted face-to-face, but online (5)
Evaluation, which is carried out at each stage is ongoing. The conclusion in this study is that the E-
LKPD development procedure is in accordance with the 5 stages of the Lee & Owens development
model.
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1. Introduction

Scientific literacy has become the most discussed topic by academics and practitioners
in the world of education. This is based on the components of scientific literacy that must be
owned by every individual so as to create a modern society that is scientifically literate both
in terms of nature and application. According to Laugksch (2000) states that scientific
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literacy is an understanding of science and its application in the environment. Furthermore,
the American Association of Advancement of Science (AAPS, 1989) in Ogunkola (2013)
explains that scientific literacy is related to the natural world that is literate towards
technology, mathematics, and science that are interdependent on each other; understand
the concepts and principles of science; have the capacity to think scientifically; understand
that science, mathematics, and technology are human endeavors; and knowing the impact
of its advantages and disadvantages; and able to use scientific knowledge for individuals and
social communities. OECD (2018) also revealed that scientific literacy is the ability to respond
to issues related to science (chemistry, biology, physics) that are needed to find solutions to
social, environmental, and social problems. complex economy. Based on this definition,
scientific literacy can make students aware and skilled in solving science problems in their
environment, skilled in making businesses related to science, and have an impact on
improving the quality of human resources and able to improve the social and economic life
of a country.

Based on PISA data (OECD, 2018) the results of the evaluation of the scientific literacy
test of Indonesian students decreased compared to PISA in 2015 in all aspects (reading,
mathematics, and science). Mathematics decreased by 7 points, science decreased by 7
points. and reading decreased to 26 points. This causes Indonesia to be still in the top ten
from the bottom. This ranking is a benchmark that Indonesian students do not have the
skills to interact and have not been able to solve science problems well. The same thing was
expressed by (Saija, 2019) stating that the level of scientific literacy in the field of chemistry
is still in the medium category with the lowest aspect being the context aspect of 55.30%.

This is supported by the results of previous research studies that have been carried out
by previous researchers at one of the Jambi City Public High Schools. From the results of the
analysis of deficiencies in the study, it was found that several things were the cause of the
low scientific literacy of students, namely: 1) it was difficult for students to understand
chemical material, especially the reaction rate of the subsection of the reaction rate
equation (65.7%) and the reaction order (51.4%); 2) students' lack of interest in reading on the
given science problems; 3) the evaluation questions given are not in accordance with the
standards of scientific literacy questions; 4) there are deficiencies in the LKPD components
used and are not in accordance with the scientific literacy aspect to be measured.

In addition to these factors, several factors that cause students' low scientific literacy are
learning resources that are not relevant to the socio-cultural environment (Nadhifatuzzahro
et al. 2015); Teacher Ability (Fakhriyah et al. 2017) the limited ability of students in presenting
data with graphs/tables (Rahayu, 2015); and students are not used to working on scientific
literacy questions (Sariati, 2013) errors in the selection of learning models and methods,
inadequate learning facilities and facilities, minimal learning resources, and inappropriate
teaching materials (Fitriani et al. 2017; Silaban, 2021).

In essence, LKPD is one of the media that can stimulate students' cognitive, affective,
and psychomotor development. (Lee, 2014) explained that LKS are able to invite students to
build their knowledge through the available questions, directing students to act
independently and actively, LKS designed in an appropriate format are able to improve
student literacy, with the LKS the teacher's task becomes easier and easier. teachers can
make time for students who need it most (McDowell & Waddling, 1985)
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In the era of industry 4.0 which emphasizes the availability of learning resources in digital
form, the development of LKPD is not limited to print media. Based on research conducted
(Apriliyanti, 2019), LKPD can be developed into electronic form. Electronic LKPD has several
advantages compared to printed LKPD, namely accessible, colorful, available active learning
videos. However, both printed and digital LKPDs will have no effect on students if they are
not prepared following the rules for preparing good and correct LKPDs. A good LKPD must
meet construction, technical, and didactic requirements. Construction requirements include
requirements relating to the use of language, sentence structure, vocabulary, level of
difficulty and clarity which can essentially be understood by students, while didactic
requirements mean that the worksheets must meet effective principles. These effective
principles include the use of approaches, models, methods in preparing LKPD. In order for
the electronic LKPD to be developed to have a useful effect for students, the electronic
LKPD must be built based on approaches and learning models that are in accordance with
the characteristics of students. The approach to events in everyday life is very suitable to be
used as a flow for compiling LKPD so that students can easily understand it.

PBL is an interdisciplinary learning model, because PBL helps construct or grow certain
competencies by using problems as a stimulus as well as the focus of student learning
(Boud, 1993). According to (Hmelo-Silver, 2004), problem based learning helps students to
learn actively because the situation in PBL deals with problems that exist in everyday life and
makes students responsible for the learning they receive. Dischino et al. (2011) also argues
that the problems contained in PBL are unstructured (encouraging students to think
critically), student-centered, the teacher acts as a facilitator or tutor, and authentic (the
opinions generated are purely based on the problems provided), as well as based on real
problems. Several studies have shown that PBL can increase creativity (Birgili, 2015), critical
thinking (Abubakar & Arshad, 2015), problem-solving skills (Valdez & Bungihan, 2019), high-
level thinking (Mujasam et al. 2018), communication skills (Iftitahurrahimah et al. 2020) ,
collaboration (Fitriyani et al. 2019), and the ability to understand oneself (self-direction)
(Malan & Ndlovu, 2014), and Science Literacy skills (Imaningtyas et al. 2016).

Problems in PBL can be combined from various fields such as science, technology,
engineering, and mathematics (STEM). PBL combined with a STEM environment is able to
create real life learning in the classroom. It is agreed by (Ariani et al. 2019) that the
application of the PBL model with a STEM approach is able to foster the creativity of
students through a problem-solving process that is integrated with science, technology,
engineering, and mathematics. The main goal of STEM education is for learners to integrate
experiences from various fields of science in solving practical problems (Yuliati et al. 2018).
(Afriana et al. 2016) also said that learning science in the context of technology and design
has the potential to increase scientific literacy. Based on the description of the problem
above, the researcher wants to raise the theme of developing E-LKPD based on the STEM
approach. The designed E-LKPD will contain learning content in the form of text, images,
videos, and animations to add and improve student learning resources and can be additional
teaching materials for teachers.

2. Methods
2.1 Development style
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The development model used in this study is a research and development model that
adopts the Lee & Owens development model (Lee & Owens, 2004). In this research, the
product to be developed is in the form of a Student Worksheet (e-LKPD) using 3D Pageflip
Professional software. The sampling technique used is purposive sampling with the criteria
that students have used interactive media and have applied the PBL model.

2.2 Development procedure

The research and development procedure in the Lee & Owens model consists of five
stages, namely assessment/analysis which includes needs assessment and front-end analysis,
design, development, implementation, evaluation. The major procedures for developing
electronic worksheets using the Lee & Owens development model are (Fig 1).
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Fig 1. Electronic LKPD development procedure (Lee & Owens, 2004)

2.3 Data analysis techniques

Qualitative data analysis techniques are carried out using analysis techniques and
percentages. Meanwhile, quantitative data analysis techniques are in the form of
questionnaire and test scores. Questionnaire scores are in the form of assessments for
media experts, material experts, and small groups by calculating the percentage of answers.
The test (post-test) is an assessment for students by calculating the percentage of learning
outcomes.
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3. Results and Discussion

The development of PBL-STEM-based E-LKPD media for the reaction rate material in this
study used the Lee & Owen model which consisted of 5 stages, namely: Analysis, Design,
Development, Implementation, and Evaluation. evaluation).

3.1 Analysis stage

Based on the observations obtained regarding the needs of teachers and students for
learning media, it can be concluded that teachers and students need a medium that is easy
to use for a long period of time and can interact through the media well. data collection is
done by means of interviews and questionnaires.

From the results of the interview, the teacher wanted a renewal in conventional teaching
materials to become more modern and valuable. So that the existence of these teaching
materials can deepen students' understanding and scientific literacy is also increasing. The
teaching materials in question are interactive multimedia. This is because interactive
multimedia is fast in responding to users and can be used independently and controlled by
students. In addition, in the learning process based on interviews.

The teacher once asked students to discuss scientifically, but the discussions that took
place in class had not been created scientifically. This indicates that the scientific literacy of
students has not yet emerged. Students who have literacy skills are able to recognize
scientific concepts, are able to describe problems in a scientific manner, and are able to
apply the knowledge that has been obtained. This will have an impact on meaningful
learning outcomes for students. This is reinforced by (Fitriani et al. 2017) which states that
someone who is proficient in understanding science based on evidence and involving
scientific processes can finally be applied in people's lives. After interviewing the teacher,
the developer also distributed questionnaires to students to find out what media students
needed.

d. Analysis of student characteristics on chemistry (Student analysis)

Based on the results of the student questionnaire above, it was found that 61.2% of
students considered that learning chemistry was categorized as difficult. And as many as 50%
of students considered the reaction rate material to be difficult, especially in the sub-
material of Collision Theory and Order of Reaction with the same percentage of 66.7%. This is
in accordance with the opinion (Hakimah et al. 2021) where students often experience
misconceptions about the reaction order material. Students often misinterpret the
relationship between reaction rates and reactant concentrations so that students often
bring up wrong understandings. Furthermore, students also experience difficulties in
understanding the material, understanding concepts and understanding questions where
the average percentage is 55.6%.

In addition to providing an assessment of the difficulties experienced, students also
provide opinions on how they should be able to overcome these difficulties. From the data
above, it is known that 100% of students look for solutions via the internet. This is
commonplace where the internet is easier to access compared to other media. This is also
agreed by (Setiyani, 2010) which revealed that the Internet has several benefits including
interactive communication, access to experts, access to libraries, assisting scientific research
and development, data exchange, and collaboration.
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b. Media analysis and learning resources

Based on the results of the questionnaire above, it can be seen that students use more
learning resources or learning media such as worksheets and the Internet. This indicates that
students prefer learning resources that are lighter and easier to carry anywhere.
Furthermore, as many as 77.7% of students often use electronic media for learning, even
94.4% of students agree that they can better understand learning through electronic media.
In line with the statement (Laili, 2019) which states that electronic media in the form of e-
modules can help students learn independently and can measure their own level of
understanding. Furthermore, all students agreed to develop a complete chemistry learning
multimedia containing materials, videos, and animations. This is the basis for the
development of electronic teaching materials with the type of LKPD based on multimedia on
the reaction rate material.

¢. Technology analysis

Based on the data above, it was found that as many as 94.4% of students have laptops, it
can be concluded that students are able to use technology. What's more, 100% of students
already have Android, where ownership of Android is also very useful for students to access
various learning materials that will later be developed.

d. Situation analysis

The situation in question is regarding the availability of technology and resources in
accessing learning media. This is due to the COVID-19 pandemic situation which makes it
impossible for students to attend face-to-face. Thus, students are required to be able to
have e-lkpd, smartphones, and internet quota. Based on the results of the analysis of the
questionnaire above, it can be stated that students often use electronic media as learning
media. And all students agreed to develop interactive learning media, where the media can
provide a reciprocal response when used. All students are also interested in using learning
media through the 3D Pageflip application which can collect all media in one application.
This makes it easier for students to obtain valid and reliable information.

3.2 Design stage
At the design stage, several activities were carried out as follows:
a. Determination of the development team
To develop an e-LKPD based on PBL-STEM reaction rate material, a development team is
needed. The development team consists of:
1. e-LKPD developers, namely researchers

2. Supervisor : Supervisor | : Dr. Haryanto, M.Kes
Advisor I : Dr. Harizon, M.Si
3. Material expert validator : Dr. Ngatijo, M. Si

4. Media expert validator : Prof. Dr. rer. Nat. Muhaimin, M. Si
5. Assessment of 2 chemistry teachers by : Dra. Nurnas, M.Pd and Dra. Irwinda
6. User responses of 2 groups in a one-on-one trial with 3 students in class XI MIA 1 and Xl
MIA 4 at MAN Jambi City
7. User responses in 2 groups with 9 students in class XI MIA 1 and Class XI MIA 2 at MAN
Jambi City

b. Determination of product development schedule
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In determining the development schedule, the processes that occur are as follows:

1. Drafting e-LKPD.

2. Determine the material to be developed into an e-LKPD product based on PBL-STEM.

3. Draft e-lkpd.

4. Completing the manufacture of e-lkpd by validating several experts and respondents
rather than the product to be developed.

¢. Flowchart making
At the design stage, the developer makes a flowchart and storyboard, then it is
redeveloped into an initial prototype.

3.3 Development stage
a. Material collection
Material development to develop PBL-STEM E-LKPD on the reaction rate material was
carried out for 3 weeks. The collection of this material starts from:
1. Looking for relevant learning resources such as materials, fast reaction videos, and flash
animations.
2. Looking for a background design that will be used on e-lkpd
3. Collection of pictures related to the material of reaction rates such as the process of fast
or slow reaction rates, examples of the influence of reaction rate factors
4. Installing 3D pageflip to a laptop so that it is easier for developers to develop e-lkpd

b. Pageflip professional 3D product development
The steps for developing professional 3D pageflip software are as follows:

1. The developer first makes the E-LKPD design in Ms. Power point. Ms. Powerpoint was
chosen by the developer because it is easier to adjust the design according to the desired
layout. The design layout is adapted to images, text, and videos (Fig 2).

2. After designing and saving the E-LKPD prototype file in Ms.Powerpoint, the developer
also saves the prototype in PDF format. The goal is that the E-LKPD prototype can be
imported into a professional 3D pageflip application (Fig 3).

3. Open the 3D pageflip professional application by double-clicking the application icon
shortcut on the desktop like this.

4. After that, the application will display the start page as Fig 4

5. Click the Try button, then the app will direct the user to import the file (Fig 5).

6. Click the “Create New” button. Files imported into 3d Pageflip Professional can be in
image formats such as .jpeg, .png, .gif, flash, video, or PDF (Fig 6).

7. Click to select a file from the computer, then select the file storage folder to be
used in e-lkpd (Fig 7).

8. Select a file to import. After that click the OK button and wait until all the files are
imported into 3D pageflip professional. Then, the application will run the pdf in the form
of a flipbook (Fig 8).

9. If all files have been imported, then adjust the flipbook background on the design
settings menu.

10. After everything is done, the last step is to publish/convert the file into a format that
can be accessed via a computer or android device. If you want to open the file on a
computer, you can choose the exe format according to the Fig 9.
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If you want to open a file on an Android device, the file can be published in 3DP format.
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Fig 9. Process of Publishing Files into EXE format

Fig 8. The Process of Importing Files

120
R. Sdfitri et al. Development of PBL-STEM-based E-LKPD



Jurnal Pendidikan Kimia
Vol. 13 | No. 2 [113 - 129| August | 2021

¢. Expert team validation and revision
1. Validation and Revision of Learning Media Experts

The validation of learning media experts was carried out by Prof. Dr. rer. Nat. Muhaimin,
M.Si 2 times. The first validation was carried out on April 20, 2021. From the results of the
first validation, there were many shortcomings that needed to be corrected.

From the validation results above, it can be analyzed the shortcomings that must be
corrected in the PBL-STEM-based E-LKPD learning media. Some of these shortcomings, the
first is the use of a dark background. A dark background color will give the impression of
being unenthusiastic so that it will affect the mood of the user. This is in accordance with
(Purnama, 2010) which says that color is the first thing students see so that color will make
an impression on the whole picture/graphic. The more harmonious the color composition
used, the better the appearance of the media that will be displayed. The second is that the
font and font size on each page are not appropriate. It is clear that the use of type and size
of letters is not neat, giving the impression of being messy and will distract students'
attentio. The three names to explain the picture are still unclear, this can be seen on page 4
of the e-lkpd. Fourth, the location of the pictures that are not appropriate and not too many
pictures so that the focus of students is not divided. Finally, there must be the addition of
videos and animations into the learning media. According to (Khairani, 2019) interestingly
displayed learning videos can help students understand the learning material that will be
delivered, and make it easy for students to be accessed at any time.

From the results of the analysis, the developer can revise the e-lkpd product for 6 days.
after the developer corrected the shortcomings described above, the developer re-validated
the media expert on Apr|l 26, 2021 and obtained results as shown in Fig 10.
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From the results of the analysis, the developer can revise the e-lkpd product for 6 days.
after the developer corrected the shortcomings described above, the developer re-validated
the media expert on April 26, 2021 and got the results as Table 1.
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[kayu, semakin cepat pula kayu berubah menjadi arang. Dan sebaliknya, semakin rendah subu maka
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Media e-lkpd does
not yet have videos
or animations. It
should be added to
make it more
interesting for
students and make it
easier for students
to learn

(" Pada gambar 33 macsejuttean adangu pucbedans fam cbet: Fase'obeticai, diyakini 1sbih capat
memberikan efek penyembuhan dibandingkan obat tablet. Hal ini dikarenakan fasa cair lebih mudah
diserap oleh tubuh.

Pada gambar 3.4 Eco enzim merupakan biokatalisatos yang berguna sebagai pengganti karbol,
ik, i dab,

Tuliskan sotu pertanysan yang ingin kamu ketahui mengenai faktor-faktor yang mempengaruhi

laju reaksi
Mengembangkan Pertanyaan

Yuk, Menontont

Tontonlah video penjelasan mengenai teori tumbukan berikut. Lalu, catatlah hal-hal penting
yang kamu dapat darivideo tersebut!

Menganalisis dan Menghitung

Tacre: gk parsiel pads cxim rendsh dom
| ==

‘ o min Spebess maks mess boesk
| parikel sk semaion besar Setwmza pebums

Soim R b= Tmem

Menanya

Tuliskan satu peranyean yang ingin kamu ketohul meegenai pengarch suhu dan letals:
e
Kolom Video faktor-fal

Naming images such
as page 4, image 1
and image

2 wrong. Please
fixed, because there
is no reaction, there
are only pictures of
promag and food

1. Tentukan molaritas larutan parasetamol yang dibuat dari 151 gram parasetamol bubuk yang
dilarutiean kedalam air sampai 200 ml!

2. Hitunglah massa pupuk wea CH,N,0 vang terdapat dalam 500 ml larutan urea 0.2 M! (Ar
C=12,H=1N=14,0=16

3. Jika 6 liter HCL 0,5 M dicampurkan dengan 350 ml HCL 0.3 M Berapakah konsentrasi
‘molaritas HCI yang diperoleh?

2.Konsep Laju Reaksi
Reaksi kimia berlangsung dengan kecepaten yang berbeda-beds. Meredanya sakit mag karera
antasida adalah contch reaksi yang berlmgamg dalam wakin singkat Proses petkaraimn besi,

Menghitung danMenganalisis

1. Tentukan molaritas larutan parasetamol yang dibuat dari 151 gram parasetamol bubuk yang
dilarutkan kedalam air sampai 200 ml!

Hitunglah massa pupuk urea CH, V.0 yang terdapat dalam 500 m! lautan urea 02 M! (Ar C =
12,H=1,N=14,0=16

Tika 6 liter HC1 0.5 M dicampurkan dengan 350 ml HC1 03 M. Besapakah konsentrasi molasitas
HCI yang diperoleh?

2.Konsep Laju Reaksi
Reaksi kimia berlangsng dengan kecepatan yang
beibeda-beda. Meredanya salit mag karena antasida adalzh
h seaksi yang berlangsung dalam waktu singlat. Proses

pematangan buzh di pohon, dan penyimpanan ikan dalam kulkas merupakan p P kimia
yang belangsmg lambat. Pada realsi kimia, tefjadi perbshan pereakisi menjadi hasil realsi. Laju
penibatan zat disebut laju resksi, ukura jumizh pervbahan zat yang tefjadi dalam satuan waki,
misalnyaper menit atauper defik
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Gambar 1 Lajureaisicepat Gambar 2. Laju reaisilambat atauper detik Gambar 22. Kulkes (contoh teknologi yang
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Videos and
animations not
showing yet

Mengembangkan Pertanyaan

Tulisken satu pertanyaan yang ingin kamu ketahui mengenai konsep leju reaksil

Tontonlah video penjelasan mengenai konsep laju reaksi. Lalu, catatlah hal-hal penting
yang kamu dapat dari video tersebut!

MengembangkanPertanyaan

‘Tuliskan satu pertanyaan yang ingin kamu ketahui mengenai konsep laju reaksi!

Kolom Video Konsep laju reaksi

Yuk, Menonton! -

Tontonlah video penjelasan mengenai konsep laju reaksi berikut. Lalu, catatlah hal-hal
penting yang kamu dapat dari video tersebut!

gﬁﬂmateri teladan g wicines A

“ e

It has not been seen
that there are only
PBL-STEM aspects
and scientific
aspects

1. Molaritas

Orientasi Masalah- ~ _ _ _ __ _
Mengajukan Pertanyaan |
\ Tahapan awal davi sintaks PBL-STEM ’

Reaksi zat dalam bertuk larutan sering dipengaruhi oleh perbandingan komponen penyusun lantan.
|Larutan biasanya disebut encer, bila menganding sedikit zat terlanut. Encer pekamya larutan bempengaruh
[pada faju reaksi. hal ini disebut juga dengan konsentrasi farutan. Unuk itu, perhatikaniah gambar di bawsh

=1

)
—~—
=

Gambar (a) Larutan encer.

Gambar (b) L

Mengembangkan Pertanyaan

yaan yang ingin kamu ketahui mengenai konsep laju reaksi!

Satuan laju reaksi umumnya dinyatakan dengan mol fter detik. Molaritas menyatakan jumitah mol
zat yang terlarut defam satu fer larutan. Molaritas dilambangkan dengan notasi 1/ dan satuannya adslah
dalah:

molliter. Rumus yang digunskan Jarut

Jika zat yang akan dicari molaritasnya ada dalam satn gmm dan volumenya dalam mililiter
maka molaritasniya dapat dihitung denganrumus:

1.000
M=nx —FatauM=2"x
v Mr

1.000
ml

Di laboratorium ditemui banyak zat kimia yang berwujud larutan dengan satuan kadar kepekatan
(%) tertenty, ik dapat dimanfaatkm secara efisien dalam kegiatan prakiikum maka zat hams
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The second validation was carried out according to the advice given by media experts in
the first validation. All types and sizes of letters have been adjusted and are proportional,
some images have been replaced with moving animations to make it easier for students to
understand, videos and animations that can support learning have been added and the
explanation of the images in table 1 number 5 has been corrected according to the context
of the images listed. Lee & Owens (2004) says that effective media is media that has a simple
appearance and is consistent in the use of writing and grammar styles, reciprocal and
interactive, and consistent in the use of typography, graphics, color, video, audio, animation,
and special effects.

2.Validation and revision of learning material experts

Expert validation of learning materials was carried out with Dr. Ngatijo, M.Si which was
carried out 2 times. The first validation was carried out on April 19, 2021, and the results were
that there were still many shortcomings in learning media. There are many shortcomings in
making media, especially those related to the writing procedure and the compatibility of the
questions with the material. So that this treatment was revised based on the suggestions
given by the material expert opinion. Improvements are made by the developer, after that
validation is carried out again which has been approved by the material expert. The
following is a picture of the results of the second stage of validation (Fig 11).

A. Pengarub Konsentrasi ‘.‘IEE;“I?LL{IH Dm‘ | [ epaceMeei ] Percobaan3
N —— Skincare

Percobaan 3.1 Belerang “Si Anti Inflamasi™

. Sikap sains : Menunjukkan minat terhadap sains, mendukung penyelidikan
ilmiah, dan termotivasi untuk bertindak secara bertanggungg jawab terhadap
sumberdaya alam dan lingkungan

. Ut meodopatin san beerng ums Specion o1t Hims.
ik nendpetiamsa. Samn, poie peschen i sl diusiesi begainene bebaane depet

L mencari tahy i terhadap
lajureaksi!

A Alatdan Bahan
T AR

A Alatdan Bahan
pEy

G upun

elindung diri (APD) vang dapat

Gk 0
gkl

Ko

T ) ;ocaamnsacan |

Fig 11. Validation of Learning Material Experts

The results of the second validation obtained that the learning materials contained in the
e-LKPD product were in accordance with the advice given by the material expert. The
revision made by the developer is the first to replace some examples of problems that are
not relevant to the material for reaction rates. Problems that are not in accordance with the
material being taught can lead to misunderstandings and perceptions. The second is to
change the image into animation so that the material can be understood by students when
studying independently. This is so that some parts of the material that require in-depth
explanation can be visualized through graphics. In line with (Naufal & Firdaus, 2019) the
purpose of using animation media is to be able to explain complex material into simple ones,
improve understanding of the material with the interactivity of the media, and maximize the
visual effects of learning media. Finally, the questions that have been made must be loaded
into the e-lkpd to make it easier for students to access. For a more complete explanation,
see Appendix 12. According to Isrokijah (2015) problem-based learning helps students to
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think critically through the problems given with the aim of getting complex learning that
does not only get one correct answer (Sibuea et al. 2019).

3.4 Implementation

At this stage, the teacher will give an assessment of the e-LKPD product that has been
said to be feasible by a team of experts. This teacher assessment aims to see the
effectiveness of using the product for students. The developer distributed a semi-structured
questionnaire to two chemistry subject teachers who teach in class XI from the assessment
given by the teacher and then analyzed. The results of the questionnaire responses from 2
chemistry teachers. From the results of the data above, then an analysis is carried out using
the kappa test, and the results of the teacher's assessment on the assessment of e-lkpd
products (Table 2).

Table 2

Assessment of 2 teachers on e-lkpd products using the kappa test
Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
Teacher 1 * Teacher 2 30 100.0% 0 .0% 30 100.0%
Teacher 1 * Teacher 2 Crosstabulation
Teacher2
Good Very Good Total
Teachert  Good Count 9 2 11
% of Total 30.0% 6.7% 36.7%
Very Good Count 2 17 19
% of Total 6.7% 56.7% 63.3%
Total Count 11 19 30
% of Total 36.7% 63.3% 100.0%
Symmetric Measures
Asymp. Std.
Value Error? Approx. T® | Approx. Sig.
Measure of Agreement Kappa 713 133 3.905 .000
N of Valid Cases 30

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.

The kappa test analysis table shows that there is agreement between the two teachers
in assessing e-lkpd products in terms of the quality of content and objectives, instructional,
and technical indicated by a kappa value of 0.713 with the "Good" category, Asymp. The tsp
error indicates the smaller the value, the more reliable the measurement results. These
results indicate that e-LKPD is feasible to be tested on students according to the suggestions
that have been given.

3.5 Evaluation stage
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This stage is the final stage of development research which aims to see the success of
the E-LKPD products that have been developed. The evaluation is in the form of formative
evaluation which is used to revise the product.

a. Teacher rating

Teacher assessment was carried out on 2 chemistry teachers because the developer
wanted to see the similarity of perceptions between teacher 1 and teacher 2. This shared
perception would help developers to get more valid data. This teacher assessment
questionnaire instrument contains 3 interrelated aspects, namely the Quality Aspects of
Content and Objectives, Instructional Quality Aspects, and Technical Quality Aspects. The
quality aspect of content and objectives contains 10 questions regarding the learning
materials presented in the product. The results of this open questionnaire to teachers
indicate that teacher 2 suggests changing the order of learning. Sequencing of learning must
be in accordance with the syllabus. In the 2013 curriculum syllabus, the reaction rate material
must first explain the collision theory and the factors that affect the reaction rate. So that
the molarity is moved to the next submaterial. Then, the language used must also be
improved a little more so that it is easier for students to understand.

The second aspect is the instructional quality which contains 10 questions about the
learning carried out by students and teachers with the PBL-STEM-based E-LKPD media.
Based on the results of questionnaires from 2 chemistry teachers, the steps for PBL learning
with a STEM approach are described in the product, the problems given are in accordance
with the STEM approach, and the product is able to make students independent to solve
problems.

The third aspect is technical quality which contains 10 questions regarding learning
media. Based on the results obtained that the media is good, the product is easy to access
and use, but here there is a slight improvement regarding the font used in e-lkpd products.
The teacher's suggestion is that the font used can be more varied.

From the two teacher data, the researcher conducted an agreement test on the results
of the teacher's response. This test aims to see the agreement between the two teachers in
assessing e-lkpd products. It can be concluded that the agreement value between the two
teachers is "Good", meaning that teachers have the same perception in assessing e-LKpd
products.

b. Student response

Based on the research data that the researchers presented earlier to determine the
students' responses to the PBL-STEM-based e-LKpd product. The results of the study
showed that the six students rated e-lkpd well. However, in the first question, 3 students
thought that the vocabulary used in e-LKpd was still too difficult to understand or could lead
to misunderstandings. However, students did not specify which vocabulary should be
improved. Then, in number 11 it is known that 2 students are still difficult to obtain
information. This could be due to the limitations of the media itself, where the reaction rate
e-lkpd product is not a search engine application that can provide a lot of information to
users. Although it can be run online, students also have to search for information through
other platforms.

Researchers conducted a correlation test and agreement test on the results of student
responses. The correlation test was conducted to determine the quantitative relationship
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between the results of the responses of students in group 1 and the results of the responses
of students in group 2. Based on the results of the correlation tests carried out, the
correlation value was obtained. the results of the responses of students in group 2. The
agreement test aims to see the level of agreement of the two types of data. Where it can be
concluded that the increase between odd and even data has an increase that is directly
proportional.

4. Conclusion

Based on the results of development research and discussion of the development of e-
LKPD teaching materials based on Toulmin's argumentation pattern, the following
conclusions can be drawn. The procedure for developing PBL-STEM-based e-LKPD teaching
materials on the reaction rate material follows Lee Owen's design model, with the following
stages: (1) The analysis includes media analysis, student characteristic analysis, technology
analysis, and situation analysis, and data analysis. At this analysis stage, developers must
create products that meet their needs, namely interactive (2) Design includes determining
the development team, compiling a development schedule, making flowcharts and making
storyboards. At this stage, developers have to learn how to make interactive media such as
quizzes and animations, so that the e-LKPD that will be made later is more complete and has
high use value (3) Development includes making products which are then validated by a
team of experts until they are validated (4) Implementation, at this stage a product
assessment is carried out by 2 chemistry teachers to see the agreement between the two
teachers on the product developed through the kappa test, one-on-one trial with 2 groups
of respondents consisting of 3 students in each group, small group trial with two groups of
respondents carried out at MAN 2 Jambi City. This trial is not done face-to-face face-to-face,
but online (5) Evaluation, which is carried out at each stage is ongoing.
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