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ARTICLE INFO ABSTRACT
Article history: Concept understanding is an important ability that students must have in
Received: 07/12/2024 the learning process, based on previous research, the understanding of the
Revised: 13/12/2024 concept of students, especially in ecosystem material, is still relatively low,
Accepted: 24/12/2024 this is because the appropriate learning media has not been integrated. This
study aims to improve students' understanding of concepts in ecosystem
Keywords: material by using google slide LKPD assisted by pear deck. This research
Consept Understanding method uses a pre experimental design with a one-group pre-test post-test
Ecosystem design and the sample is taken by convenience sampling technique. The
E-LKPD instruments used were test questions and questionnaires. Analysis of
Learning Media research data includes descriptive statistics and N-Gain test. Based on the
Pear deck results of the concept understanding test data analysis, the average

percentage of students' concept understanding increased from 37.5% in the
low category to 77.81% in the high category. The results of inferential
statistical analysis using N-Gain obtained an average of 0.64 with a
moderate category. It can be concluded that the use of E-LKPD google
slide assisted pear deck can improve students' concept understanding on
ecosystem material.

INTRODUCTION

Biology is one of the subjects that is considered difficult by students in general. This difficulty
is caused by the complexity of biological material, which consists of many terms derived from Latin,
interrelated processes and requires deep understanding (Farahani et al., 2023). According to Nisak
(2021), students' perceptions of difficulties in studying biology are influenced by several factors
including material that is too much and complex, a lot of memorization, difficult terms, and material
that is difficult to understand and visualize This difficulty certainly has an impact on students'
understanding of the biological concepts studied (Dewi & Ibrahim, 2019).

Concept understanding is the ability of individuals to understand and master a concept of
science according to their capacity. This concept understanding is obtained through a learning process
that encourages students to obtain ideas independently, by linking learning to the phenomena
encountered, so that the concept is formed from the thinking potential of students (Fitri et al., 2019).
In science learning, mastery of theory is developed through solving natural problems and applying
scientific attitudes, to produce conclusions that become concepts of knowledge (Amizera et al., 2022).
The process shows that concept understanding not only helps students understand the material in
depth, but also plays an important role in building scientific thinking skills. Therefore, concept
mastery is a fundamental aspect that supports the success of learning and the development of student
competencies in various fields of science.

Given the importance of understanding concepts, evaluation of students' level of
understanding of concepts is essential in learning. Adella et al. (2020) said that evaluation is a process
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to collect, analyze, and interpret information to determine the level of achievement of learning goals
by students. A good evaluation will provide an overview of the quality of learning so that it can be a
reference to help teachers plan learning strategies so that learning becomes effective.

One of the effects of effectiveness in learning is influenced by the teaching materials used
(Nisak, 2021). Teaching materials have unique and specific properties. Unique means that the
teaching materials can only be used for a certain audience in a certain learning process. Specific, it
means that the content of the teaching materials is designed in such a way that it is only to achieve
certain goals from certain audiences (Ulhag & Lubis, 2023).

Learning media that can be used in the classroom are electronic student worksheets (E-
LKPD), electronic student worksheets (E-LKPD) are guidelines or guidelines for digital learning
activities used by students in making observations and problem-solving that can be accessed through
mobile phones, laptops, computers, and others (Purnama, 2020). According to Khoerunnisa et al.
(2023) E-LKPD are digital teaching materials that are systematically arranged in certain learning
units and presented in electronic format. E-LKPD is designed to increase students' interest in learning
in the learning process by utilizing digital technology.

Some previous studies show that the level of understanding of students' concepts on ecosystem
material is still relatively low. Harahap et al. (2020) found that the average understanding of student
concepts was only 61.10, which did not meet the passing score standard. The low mastery of this
concept is indicated by the lack of variation in learning media and the lack of use of interactive tools
that can support students' understanding of ecosystem material. In addition, research Sudianto et al.
(2024) also revealed that high school students' concept understanding is still relatively low due to
learning approaches that do not actively involve students in the learning process.

Based on the problems that have been described, one of the efforts that can be made to
overcome them is through teaching materials that are more interesting and interactive, namely E-
LKPD Google Slides Assisted by Pear Deck so that it can improve concept understanding in students.
The development of E-LKPD to improve concept understanding has been carried out including
research conducted by (Agustin et al., 2023) which shows that Pear deck-based Google slide E-LKPD
has a positive impact on students such as making learning more fun and not boring.

Pear Deck is an interactive platform used in teaching to increase student engagement during
the teaching and learning process. The platform allows teachers to create interactive presentations
using a variety of templates, such as quizzes, multiple-choice questions, and slides to draw. With Pear
Deck, teachers can collect student responses in real-time, provide direct feedback, and encourage
active student participation in the classroom, both in-person and online (Anggoro, 2021). So the
purpose of this study is to obtain information about the use of E-LKPD google slides assisted by pear
deck in improving students' concept understanding on ecosystem material.

MATERIALS AND METHODS
1. Time and Place of Research
This research was conducted in August 2024 at one of the high schools in Bandung city,
West Java Province.
2. Research Methods
This research used quantitative research with an experimental approach and the research
method used is pre experimental design with one-group pre-test post-test. This design aims to
measure the use of E-LKPD google slides assisted pear deck on concept understanding by
comparing scores before (pre-test) and after (post-test) treatment. This design is described based
on Table 1.

Table 1. Pre-Test Post-Test One Group Design
Pre Tets Treatment Post Test
01 X OZ
Note : O = Pre-test of concept understanding before learning activities; X = Learning using E-LKPD google slide
asststed pear deck; O, = Post-test of concept understanding after learning activities.
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3. Population and Sample
The population of this study were students in one of the schools in high school in
Bandung City, while the sample used in this study was in one of the classes in Bandung City
High School selected through convenience sampling technique totaling 20 students. According
to Emerson (2021) convenience sampling is taking based on convenience, namely respondents
who are willing to be sampled. The convenience in this case is that the respondent is chosen
because he happens to be in the right place at the right time and the respondent’s willingness.
4. Research Procedure
The procedure in this study, which includes the preparation and implementation stages.
The stages, namely:
a. Preparation Stage
At this stage, the preparation of learning devices that will be used in research is carried
out. Learning devices or instruments made are E-LKPD google slides assisted pear deck,
teaching modules, concept understanding test devices, and student response questionnaires
related to learning.
b. Implementation Stage
At this stage, learning is carried out using E-LKPD google slides assisted by pear deck.
The first step, namely giving a pre-test to students before learning which aims to measure
their initial abilities. The second step, taught using E-LKPD google slide assisted pear deck
and then given a post test and response questionnaire.
5. Data Collection
Data were collected using tests and questionnaires. The test instrument used was in the
form of multiple choice questions. There are 16 questions to measure concept understanding
using Bloom's Taxonomy levels including the ability to remember (C1), understand (C2), apply
(C3), and analyze (C4). The instrument to measure concept understanding is a multiple choice
test with indicators as presented in Table 2.

Table 2. Indicators of Concept Understanding Test

No. Indicators Cognitive Levels

1. List the components that make up the ecosystem in an energy C1
flow
Comparing the characteristics of biotic components and Cc2

2. abiotic components that make up ecosystems

3.  Determine the kinds of biotic components and abiotic C3
components that make up the ecosystem.

Analyze the role of ecosystem components C4

5. Explain the kinds of interactions between biotic components C2
and abiotic components in the ecosystem.

6.  Differentiate types of interactions between the same species Cc2
or different species in interactions between biotic
components.

7. Classify examples of types of interactions between the same C3
species or different species in interactions between biotic
components.

Analyze the occurrence of interactions between components C4
Identify the interrelationships between the components that C2

make up the food chain

The questionnaire is done by giving a set of written questions to respondents to answer.
In this study, the questionnaire was used to determine the students' response to the use of pear
deck-based google slide E-LKPD. Students make an assessment by responding to the
questionnaire that has been given. There are 13 questions from 3 indicators as presented in Table
3.
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Table 3. Indicator of Student Response Questionnaire
No. Indicators Sub Indicators

Students' attitude towards learning biology Show interest in learning biology

2. Students' attitudes towards ecosystem learning  Showing interest in ecosystem material using
using the discovery learning model the discovery learning model
3. Students' response to learning by using the Showing students' interest in learning with
discovery learning model assisted by Pear the help of E-LKPD Google Slides assisted
Deck-based Google Slide E-LKPD. by Pear Deck
Demonstrate students' mastery of concepts
with the help of Pear Deck-based Google
Slides E-LKPD.

6. Data Analysis
The data analysis techniques used were descriptive and inferential statistical analysis.
Descriptive analysis was used to describe students' concept understanding before and after being
given treatment in the form of using E-LKPD google slide assisted pear deck. This analysis
includes the highest score, lowest score, mean, median, and average percentage of students'
concept understanding both before and after treatment, then grouping students according to the
categories in Table 4.

Table 4. Percentage Category of Student Concept Understanding

Level of Understanding (%6) Score Category
66,68 <Z <100 High
33,34 <7 <66,67 Moderate
0<7<3333 Low

In addition, to determine the increase in students' concept understanding can be known
through the calculation of N-Gain. This data is obtained from the pre-test and post-test results
given to students. The correct answer to each question is given a score of 1 and the wrong answer
is given a score of 0. The total score obtained from each item is then interpreted using the
following formula:

Number of scores obtained
Value = - x 100%
Maximum score

The results of the pre-test and post-test were obtained and then the N-Gain test was
analyzed by calculating the difference between the two data. N-Gain test to find out how much
the increase in students' concept understanding from the use of E-LKPD google slides assisted
pear deck that has been done in this study using the following formula:

Post Test — Pre Test

N — Gain = -
Maximum score — Pre test

The average gain score will be determined based on the gain category in the following Table
5 below:

Table 5. N-Gain Level Category

N-Gain Score Category
g>0,71 High

0,31 <g<0,70 Moderate
g>0,30 Low
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RESULTS AND DISCUSSION

Based on the results of the study, the use of E-LKPD google slides assisted by pear decks in
learning on ecosystem material previously began with a pre-test which was used to measure students'
concept understanding of the ecosystem material to be studied. The following is a table related to the
results obtained in the pre-test shown in Table 6.

Table 6. Results of Descriptive Analysis of Pre Test

No. Information Pre Test
1. Number of Sampel 20

2. Lowest Score 25

3. Highest Score 56

4, Number of students with scores > 75 0

5. Number of students with scores < 75 20

6. Mean 38

7. Median 34

8. Standard Deviation 9,9

9. Percentage of Concept Understanding (%) 37,5

Based on the table above, the results of the descriptive analysis of the student pre-test are
shown in Table 6 that out of 20 students obtained the results of the ecosystem material concept
understanding test with the lowest average value of 25 and the highest value of 56. The number of
students who scored > 75 was 0 students and the number of students who scored < 70 was 20 students.
This shows that all students still do not understand the concept of ecosystem material. In addition, the
average student concept understanding test results were 38 with a median of 34 and a standard
deviation of 9.9. The average percentage of students' concept understanding is 37.5%, which is
moderate. So that efforts need to be made to improve students' understanding of concepts in order to
achieve the maximum percentage of completeness by applying appropriate learning models and using
learning media to help students in the implementation of learning. This is in accordance with the
opinion Pristiwanti et al. (2023) that learning media significantly helps students in the learning
process by increasing their interest, fostering motivation, increasing concept understanding, and
facilitating the effective delivery of information. This encourages active participation, enthusiasm,
and regular engagement during lessons, and ultimately improves overall learning outcomes.

Next, based on the results of data analysis of concept understanding tests given after the use
of E-LKPD google slides assisted by pear decks, the results of descriptive analysis of student post
tests are shown in Table 7. Table 7 shows that of the 20 students obtained the results of the concept
understanding test on ecosystem material with the lowest score of 63 and the highest score of 88. The
number of students who scored > 75 was 16 people and the number of students who scored < 75 was
4 people. In addition, the average test result was 78, the median was 81, and the standard deviation
was 6.9. The percentage of concept understanding is 77.81% which is classified into the high
category.

Table 7. Results of Descriptive Analysis of Post Test

No. Information Post Test
1. Number of Sampel 20
2. Lowest Score 63
3. Highest Score 88
4. Number of students with scores > 75 16
5. Number of students with scores < 75 4
6. Mean 78
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No. Information Post Test
Median 81
Standard Deviation 6,9
Percentage of Concept Understanding (%) 77,81

Furthermore, inferential analysis was carried out to measure the improvement that occurred
through the calculation of the N-Gain score as shown in Table 8 below.

Tabel 8. N-Gain Test Results of students' concept understanding

Information Score N-Gain
Mean 0,64
Improved Performance 64%
Category Moderate

Table 8 shows that the average N-gain of students' concept understanding on ecosystem
material is 0.64 which is in the medium category. This means that classically, students' concept
understanding after the use of E-LKPD google slides assisted by pear deck has increased moderately.
There are several factors that cause an increase in students' concept understanding, namely an
attractive E-LKPD format, access to a variety of resources, visual and interactive learning
experiences, and integration of real-life activities that connect science, environment, technology, and
society (Yuniastuti, 2023). These findings are in line with the results of research that E-LKPD assisted
by pear deck applications can increase student involvement and facilitate students actively in the
learning process and can train students' concept understanding (Agustin et al., 2023; Sa’adah &
Rodliyah, 2022).

Based on research Sihombing (2023) pear decks are seen as an effective digital tool that
improves learning outcomes by engaging students and allowing teachers to provide feedback on
students' writing. Most students agreed that it had a positive impact on their learning ability. This is
in line with the findings of (Ruado & Cortez, 2024) that pear decks can improve student achievement
in biology learning by encouraging engagement, facilitating active learning, and providing
opportunities for feedback by teachers to students. These elements are critical to improving the overall
learning experience E-LKPDs also influence learning outcomes by improving student understanding,
active participation, and fostering an interactive learning environment. Its flexibility allows access to
materials anytime, anywhere, while teachers can easily deliver content and monitor student progress
effectively (Saputra et al., 2024). According to (Ramadani et al., 2024) new learning experiences
using appropriate and well-designed models and media can arouse students' interest and enthusiasm
for learning, thus having a positive impact on their learning outcomes.

This is in accordance with the contents of the E-LKPD google slide based on Table 9, where
the designed E-LKPD introduces the concept of ecosystems through learning materials. In addition,
the pear deck-assisted google slide E-LKPD provides students with the opportunity to answer
questions that can be directly reviewed by the teacher.
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Table 9. Display of E-LKPD Google Slides Assisted Pear Deck
No. Part E-LKPD Google Slide Asstisted Pear Contents
Deck Display

In this section is the cover of the
pear deck assisted google slide E-

1. Cover

ESUKPDE T

Google Slide berbasis Pear Deck
lemerre] Haesietan O Ui mees Schakl
Kelas X SMAIMA

Before starting to open the E-LKPD
google slide assisted pear deck,
students are given an apperception
first related to the material to be
learned

2. Apperception

Pernahkah  kalian mengamati
komponen biotik yang ada di
lingkungan  sckolah,  seperti
tanaman  atau  serangga  dan
burung?

Interaksi apa yang kamu temukan
antar komponen biotik? Apakah
menguntungkan, merugikan, atau
netral?

In this section, an explanation of the
: learning components that will be
([ Kerponen Pembeisjaran- studied

3. Learning Components

Tujuan Pembelajaran:

Lenjeloscan pengartion skosistn
2

Aengidentfikus celerkuiien antar kempones penyusur ranta mukeoan

TERI AJAR BIOLOSH

KOMPONEN EKOSISTEM DAN
INTERGSSINYA

\ftiA
- I
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No. Part E-LKPD Google Slide Asstisted Pear Contents
Deck Display
4. Material Content _ In this section, there is material
about ecosystems that students can
[ thateriPembeiajaran read before the lesson

Pangsrtian Ekosistarmn

EkGalstem Gaolh Imsroksl antar orgonlme calam ssbuan Komunitos
dengan lin hu: ak

lidok ey =
Jugar ada tastor e
bebatuan

Setiap orgoniame hidup (biotik) di lingkungan selalu berinteraksi dengan
Taktor foklor fisik dan Kimic yong Biaso dissout faktor obiotik. Faktor biotik
dengan abiotlk soling mempsngarhl calam pertukarn matstlal yang
merupekan suaty sistem. Slstem yang demikien dissbut skoslziem,
Korponen skoslstem terbagl manjad

7ot
+ kGmponen bt komponen
shosistom yang sargelong makhluk
i
+ componsn  asiotik,  komponen
Vamprrnn it | [tomponcaanion] oo e v ron
(S A———

ok higup.  misclye:  cobaya,
matoheri, air, tanch, kewmbaban,
dan ikdlim.

Menurut paranannya kamponen biatik dibadakan manjad:

+ Proguzen: Organisme yamg mampu mensintesie senyawa organk dorl
banon aengan bantuan

+ Kengumar: Qrganisme vnng mamparciat Echan oganik dorsargenism
loin  Organisme yong  mompu  mera oduk
urgam-mejanorgamamymg telah maiti manjud sm\-w wa unnrgnnu

* Dekomposer  Organisme yong mampu  merombek  slso  produk
arganizmajanorganizma yang teish mati manjad senyawa anargarnik

+ Delritivar: Drganisme yany memakan serpihan-serpiban erganik dor
ey Brganisme.

5.  The material content _ At the end of the learning material
section in which there is there is a QR code which is an
a QR to access examples example of a food chain, so that

. . Acta dua toe dagar rantal mekanan:
of food chains in the " e e (o o e i o students can understand the concept
Tortohnya: rurput - elalong - tikus - ular. - . -
form of Augmented + Rartal makonon ssofdeius [deltis facd chain). yaity ranal of food chains more |nteract|ve|y
mokanon yang tdee dirmal’ san umbohen, o dimeai dari
H detritivor, Contahrwa ssraibar doun - cocing tarab - cvam -
Reality .
Fantal makanan metupakan gambar pedstivo makan dan dimoken
yang sedechong. fenyetoanayo dolom satu ekosistem tdak Fanya
TOrGOPCT S0TJ fONtel MEKenan, katana sctu procusan ticak sa\mu
umbar makarar sagi setu jenis be
ivara tidak Imlu - mamakan sota

st terdapol | g sling
sernubungan “mambanac st jaring-jaring mskenan. sehingga
Aring-jaring makanan merupckon sskumpuian rantai makanan yang
sing barhungen,

Contah Rantai Makanan dalam
bentuk Augmentad Reality (4R)

6.  Observation Activity P This section is about observation

activities in  the surrounding
( Kegiatan Pengamatan environment

tullsion pert it

mengenal kondisi yang uqum ai fingkungan sexolah!

Rumusan masaiah bisa sepertiin:
1.4pa saja komponen biotik di lingkungan sekitar sekolah?
2.Bagaimona interoksi antor komponen biotik di lingkungan sekitar
sokolah?

e
|
|
|
|
|
|
|
|
|
|
|

S .

\ /
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No. Part E-LKPD Google Slide Asstisted Pear
Deck Display

Contents

7. Plant Observation Data
Collection

-2 b Pengumpulan
.. Data

Alt don eohan
+ Teili Ratia
+ Paku

Langkah Kerja

+ Tentukan kokasl pengamatan of sekitar sskolah, sepertl keoun ataupun
OGN BEKDIGR YGErG 0ROt MSKKIN BTN SkaStar.

+ Tentukan lokasi pengamton dengan ukuran  kuadmon

o TENWKSN [ENiE PEIGNGNNEA LEIMOTE Prociusen. Konsumen. awou

pengura.
+ Catat nasil pergamatan poda tobal harikut inl

bl 1 ol Fenguratan Turrbutan Pada skosiskam

Peronannya

In this section, students write down
the plants found in the observation
location

Data Collection

Tl 2. 1101 PENQO-EIn ewan Paos Ckasista

o Hewsn Jenls Peranannya

In this section, students write down
the animals found in the observation
location

9. Processing Data

]
Or=m

+ Selanjutnya, identifikasilah interaksi antar spesies yang kamu temukan
rpacaya

7 ~,

T ——

In this section, students process data
related to the identification they
have done
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No. Part E-LKPD Google Slide Asstisted Pear Contents
Deck Display
10.  Conclusion P inthis section, students write down
the conclusions of the observations
m they have made
N, 7/
|
11.  Describing the Food In this section, students are asked to
Chaln Gambarkanlah rantai makanan I::J;r?joasarkan descrlbe_ the fOOd Chaln from the
hasil pengamatan kalian! observation data
(1) O

This finding is in accordance with the results of research Hashim & Aziz (2022) that the use
of pear decks can improve students' reading comprehension and create an interactive learning
environment because it integrates technology into learning. This is also supported by students'
responses to the implementation of E-LKPD google slides assisted pear deck in Table 10.

Table 10. Students Response Result

Indicator Interval (%) Response Category
Students' attitude towards learning biology 73 Positive
Students' attitudes towards ecosystem learning using the 75 Positive
discovery learning model
Students' response to learning by using the discovery learning 77 Positive
model assisted by Pear Deck-based Google Slide E-LKPD.
Average 75 Positive

Based on the data analysis that has been done, students give a positive response to the E-
LKPD google slide assisted pear deck. Student enthusiasm can be seen with the data obtained from
the questionnaire given to students with a percentage of 75% in the positive category. This is based
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on the use of E-LKPD google slide assisted pear deck which is user friendly and easy to use.
According to Sari & Purnomo (2023) a good E-LKPD is an E-LKPD that uses language in accordance
with the criteria, namely clear, practical and ambiguity-free sentences, and language that must be
easily understood by students. In addition, this E-LKPD is also assisted by the pear deck application
which has interactive features that can increase student motivation in learning using technology. This
is supported by research Goodman & Baxter (2023) that pear decks are quite effective in increasing
students' comfort to actively participate in the learning process and strengthen their understanding of
the material.

CONCLUSION

This study shows that the use of E-LKPD google slides assisted by pear deck can improve
students’ understanding of ecosystem material with an N-Gain value of 0.64 which is classified in the
moderate category and student responses after using E-LKPD google slides assisted by pear deck are
in the positive category with a percentage of 75%. These findings indicate that the use of E-LKPD
google slide assisted pear deck can provide positive benefits to students and provide an interactive
learning experience. Learning experience by integrating technology and learning outside the
classroom is an alternative to improve students' concept understanding of ecosystem material. The
limitations of this study, namely the limited number of samples so that further research suggestions
are to use a larger sample.
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