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ABSTRACT

Education in the modern era refers to innovative learning using technology and
student-centered learning methods. This research aims to produce teaching
materials equipped with technology such as E-LKPD using TPACK and PBL
approaches for valid and practical atomic structure materials. This study uses a
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type of Research and Development (R&D) research with the ADDIE model. The
research of the ADDIE model consists of five stages such as; analysis, design,
development, implementation and evaluation at each stage. With time and cost
limitations, this research is limited to the development stage with validation and
practicality tests. The validity test was carried out with five media and material
experts while the practicality test was carried out with two chemistry teachers and
nine students at SMA N 1 Sitiung. The validity test was processed using Aiken'V
theory. The average validity analysis results were obtained at 0.92 with the valid
category. The analysis of the results of the practicality test of teachers and students
was obtained by 91.4% and 84.6%, respectively, which were categorized as very
practical. It can be concluded that E-LKPD uses TPACK and PBL approaches for
valid and practical atomic structure materials.
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1. Introduction

Education is a forum for increasing knowledge and skills as well as habits that will be passed down
from one generation to the next, in preparing a quality generation. In the learning process, there are
information exchange activities that include students' understanding in forming broad thinking [1],[2].
This can create character in students, so as educators, teachers must be able to create a school environment
that supports, ensures, and inculcates disciplinary attitudes, as well as identifying challenges in learning
success [3],[4]. Therefore, the importance of the quality of educators as guides in preparing students who
are ready for the demands of education, work or trade such as 21st century learning.

The skills required in 21st century learning comply the ability to adapt, empathy, creativity, and
basic techniques in using technology or doing work that cannot be automated, then it is necessary for
systematic guidance [5]. The rapid development of technology and information has had many impacts on
education, by encouraging the evolution of learning can shape education in a positive direction [6],[7]. In
the learning process, combining technology with teaching materials is the right idea [8],[9]. Teaching
materials combined with technology can streamline time to make learning more effective and engaging
[10]. This is certainly expected to improve the ability of students.

The use of approaches in learning can be used as a solution to improve students' abilities [11]. The
TPACK or technology, pedagogy and content knowladge approach is an understanding used by teachers
to utilize technology in learning activities, as well as teach material in accordance with the right
pedagogical methods [12]. One of the methods that can be used is the PBL model or problem-based
learning [13]. The PBL method is considered effective in encouraging the development and improvement
of students' critical thinking in determining solutions to a problem individually or in groups [14]. In
learning activities, systematic teaching materials are needed to support learning.

Teaching materials encourage students to learn more independently and in using learning resources
or references also more widely [4],[15]. One of the teaching materials that can be equipped with
technology is E-LKPD. E-LKPD has the advantage of being able to be used with digital devices such as
smartphones, computers, laptops, or tablets. Components in the E-LKPD that contain animations, videos,
and images as tools in understanding concepts will affect students' motivation in learning [16].

Through observations conducted in three schools in Dharmasraya, it was found that 84.2% of 92
students stated that atomic structure material is boring material. As many in 47.1% of students of SMAN
1 Situng stated that the teaching materials used in learning atomic structures have not helped in
understanding the material, and 37% of the students of SMAN 1 Sungai Rumbai and then 51.6% of
students of SMAN 1 Kotobaru. From the results of the analysis of chemistry teacher interviews in each
school for learning atomic structure material, the teaching materials used are still limited and students are
allowed to learn using smartphones so that technology can be applied. Based on the results of observations
at the three schools, it can be concluded that there are several problems in learning, especially in atomic
structure materials. The lack of motivation of students in learning atomic structures is characterized by
low learning outcomes in this material. The LKPD used by teachers as teaching materials has not used
technology and there are limited references for students in learning.

Previous research has produced E-LKPD with a PBL model using the TPACK approach for
chemical equilibrium material by N. Ardiansyah and Y. Yerimadesi [17] obtaining 0.905 validity and 95%
practicality level from teachers and 88% practicality from students. These results show that the E-LKPD
developed is categorized as valid and very practical. Another research was also conducted by W.

Aprilia Melisa, Rahadian Zainul



103 | CHEMISTRY SMART ISSN 2830-6198

Purnawati, M. Maison, and H. Haryanto [18] for developing a TPACK-based E-LKPD for temperature
and heat materials in physics materials, it was found that the score was 96.42% by media experts, 100%
by material experts, then 88.39% of teacher responses and 93% of student responses which were
categorized as valid and practical. The development of teaching materials using TPACK was also carried
out I. Widiazizah, A. Fatah, and I. Rahayu [19] by developing a mathematics E-Module for rectangular
and triangular materials which produced an n-gain value of 0.48 which was categorized as moderate. Then
S. Tanjung, Baharuddin, D. Ampera, Farihah, and I. Jahidin [20] also conducted a test to see the influence
of learning using the TPACK and PBL approaches which are categorized as active learning and are very
satisfactory. Based on these results, the researcher is interested in developing teaching materials in the
form of "LKPD using the PBL-based TPACK approach for Phase E Atomic Structure material of
SMA/MA". In addition, a validity and practicality analysis was carried out on the resulting E-LKPD.

2. Experimental

The development is carried out using the type of Research and Development (R&D) development
with the ADDIE model. ADDIE's research model includes 5 stages starting from analysis, design,
development and evaluation [21]. In the analysis stage, an investigation of the initial needs of students
will be carried out and the determination of the flow of learning objectives [22]. The second stage is to
design the development of E-LKPD by determining the strategy and method to be applied [23].
Furthermore, at the development stage, the design results that have been made at the design stage will be
realized [24]. The use of various platforms in the development of E-LKPD such as; Microsoft power point,
heyzine flipbook, quizizz, and wordwall. After the E-LKPD is completed, a validity and practicality test
is carried out. After being categorized as valid and practical, E-LKPD can be carried out in the
Implementation stage where product tests will be carried out in the learning process to determine its
effectiveness. Finally, the evaluation stage is analyzed from the results of the implementation stage test
which produces data on whether or not a product has been effective. However, this study is limited to the
development stage due to time and cost limitations.

‘ Learner Analysis l_———‘ Concept Analysis }

ANALYSIS

‘ Specifying instructional objectives

DESIGN | Criterion-test construction |

Media selection
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Animation selection
Initial design

DEVELOPMENT Product embodiment
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Figure 1. Stages of the ADDIE development model
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3. Results and discussion

3.1 Validity

The analysis of the validity of the material and media was carried out with five experts where the
data results will be processed using Aiken'V theory. Results obtained with five reters in five categories
must get a score of 0.8 to be categorized as valid [25]. The E-LKPD validation test was carried out with
three lecturers from the chemistry department of Padang State University and two chemistry teachers from
SMA N 1 Sitiung, Dharmasraya. The components assessed include several indicators including content
spacing, linguistic components, and graphic components [26],[27]. The overall validation results by the
experts can be seen in the table 1:

Table 1. Result of valid analysis

Aspect Assessed v Category
Content eligibility 0.92 Valid
Linguistics 0.92 Valid
Graphics 0.93 Valid

The content feasibility component was found to be 0.92 which was categorized as valid with the
suitability of learning outcomes with the learning objectives used in the E-LKPD, as well as the suitability
of the content of the material, easy-to-understand presentation, and TPACK and PBL-based learning
which is useful in increasing students' knowledge and motivation in learning [17],[28].

The linguistic assessment is also classified as valid with a value of 0.92 where the language used in
the E-LKPD is in accordance with the rules of Indonesian Language, clear and communicative. Then the
graphics component with a value of 0.93 is categorized as very valid in the arrangement of the layout, the
adjustment of colors and letters as well as images and videos in accordance with the atomic structure
material. From the results of the analysis from all aspects, the use of the TPACK approach in PBL-based
E-LKPD for atomic structure materials is classified as valid with an average of 0.92.

3.2 Practicality

After conducting a feasibility test, a practicality test is also carried out. The product will be assessed
for practicality by providing a questionnaire with categories (strongly agree, agree, agree enough, disagree
and disagree) [29],[30]. The practicality test was carried out with two chemistry teachers of SMAN 1
Sitiung and nine Phase F students who had learned atomic structure during class X Phase E. Components
were assessed by looking at the benefits, efficient learning time and easy to use of E-LKPD [31]. The
overall results of practicality can be seen in the table 2 and 3:

a. Result of the practicality of the teacher respon can be seen in table 2

Table 2. Assessment results from teachers

Aspect Assessed NP Category
Benefit 95.7% Very practical

Efficient time to study 80% Practical
Facilities 88.3% Very practical
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b. Result of the practicality of the student respon can be seen in table 3
Table 3. Assessment results from students

Aspect Assessed NP Category
Benefit 83.9% Very practical

Efficient time to study 80% Practical
Facilities 86.7% Very practical

The results obtained from the benefit test have a score of 95.7% by teachers and 83.8% by students
categorized as very practical, teachers are easier to convey atomic structure material with images and
videos presented and by being equipped with structured activities using PBL and the TPACK approach
can increase students' motivation in learning.

Judging from the results of the efficiency of learning time, it was found that 80% were categorized
as practical. In the implementation of learning using E-LKPD, students will be guided to read each
instruction for use so that students will be easy to use E-LKPD and learning time will be more efficient.

From the results of the ease of use of E-LKPD, 88.3% of teachers and 86.7% of students were
categorized as very practical. Clear types, sizes and languages have been applied to the E-LKPD, easy-to-
understand instructions for use accompanied by components that are active when used. The results of the
product's practicality with a score of 91.4% from teachers and 84.6% from students showed that the
resulting E-LKPD could affect the success of learning by increasing student motivation [32],[33].

4. Conclusion

The research conducted resulted in E-LKPD based on the TPACK and PBL approaches for atomic
structure materials can be concluded to be valid and practical. The validity test results of 0.92 were
categorized as valid and the teacher's practicality level was 91.4% with the very practical category and the
assessment from students was 84.6% which was also categorized as very practical. The results of the
assessment of teachers and students show that E-LKPD using the TPACK and PBL approaches is easy to
use with effective and efficient learning time so that it makes it easier for students to learn and understand
atomic structures.
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