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Chemistry is a subject that is closely related to learning that requires students
to be active in problem solving. Because of this, a worksheet development is
needed to support chemistry learning activities. This research aims to develop
a Student Based Worksheet (LKPD) based on Problem Based Learning (PBL)
hydrolysis material to improve mathematical logical intelligence. The quality
of LKPD is measured by the criteria of validity, effectiveness, and practicality
in the learning process. The development model used in this research is a 3D
model (define, design and develop). Data analysis techniques using
qualitative and quantitative tests. The product development validation was
carried out by the validator of media experts and material experts, while the
trial was conducted by 36 students of class XI IPA 5. The results of the
validator analysis stated that the quality of learning material was included in
the excellent category with a percentage of 93.77% of the material experts and
94.46% of media experts. The effectiveness of LKPD indicated an increase in
mathematical logical intelligence of students with the achievement of N-gain
of 0.56 in the medium category and classical completeness of 86.11%. Student
responses to the practicality of using LKPD showed results of 77.78% which
included in the very good category and 22.22% included in the good category.
Based on the results obtained, it can be concluded that LKPD fulfills valid,
effective, practical criteria, and can improve mathematical logical
intelligence.
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INTRODUCTION

Along with the development of progress in all
aspects of life, humans are required to always be
active and dynamic in facing all the changes that
occur, including education aspects. This is what
makes the Indonesian government reference to
continue to evaluate the education system, one of
which is through the implementation of the 2013
curriculum. Learning with the 2013 curriculum can
be realized by emphasizing modern pedagogic
through a scientific approach (Rosita et al., 2014).
The approach focuses on involving active students
in learning activities through a scientific thinking
approach.

Learning activities with a scientific approach
require the application of appropriate learning
strategies so that they can be implemented well
(Etiubon & Ugwu, 2016). This learning can train
the activeness and independence of students to be
able to construct their knowledge independently
based on existing media or learning resources. One
of the learning resources used is the Student
Worksheet (LKPD). In this case, LKPD's role is to
complement the material taught and exercises to
improve students' understanding of the material
presented (Asiyah et al., 2013). LKPD is used by to
optimize the involvement of students in learning.
Broadly speaking, LKPD is one source of teaching
that can be used to support learning activities by
involving the participation of students.

Based on observations and interviews
conducted on October 9, 2018 with Semarang 6
High School teachers, it was explained that
chemistry learning activities were supported by the
use of modules and LKPD from publishers
appointed by schools. LKPD is used to provide
materials and tasks simultaneously about the
material being discussed (Prastowo, 2011). Teachers
more often use LKPD because it is practical in
learning activities. LKPD is used by teachers as one
of the teaching resources to explain concepts and
practice questions in solving chemical problems. In
addition, LKPD is
investigations or resolve problems (Haryani, et al.,
2017). However, the existing LKPD only consisted
of brief summaries of material and question

also wused to conduct

exercises that did not include aspects of variations
in learning activities, problem solving and students'
understanding of chemistry lessons.

Chemistry Study Material in Senior High
School is a relatively new material and is considered
quite difficult for students (Ristiyani & Evi, 2016).
Chemical materials include concepts, chemical
reactions and chemical calculations. Based on the
results of previous studies, chemicals that are still
considered difficult and confusing for students are
salt hydrolysis (Boncel et al., 2017). The problem
when teaching salt hydrolysis material is the
difficulty of students when applying pH concepts
and formulas to solve the given problem or
problem. This is shown from the results of the
evaluation of the material in the form of essay
questions or descriptions, the majority of students
do not work according to the steps of solving
chemical material and tend to answer with the
contents of short ways, especially for chemical
count problems.

The problem-solving ability is related to the
intelligence that exists in students. One theory of
intelligence is multiple intelligences. Compound
intelligence known as the multiple intelligences
(MI) theory put forward by (Gardner, 2003) states
that MI theory provides an alternative way for
teachers to apply the best learning methods
(Armstrong, 2013). One of the multiple intelligences
related to problem solving is mathematical logical
intelligence. Mathematical logical intelligence is the
ability in terms of logic and numbers (Purnomo &
Novita, 2018). Mathematical logical intelligence is
the ability in a person to solve problems related to
mathematical reasoning numbers. Indicators of
logical-mathematical intelligence include problem
solving, sharpness of abstract patterns (thinking
patterns), calculation processes (logical processes),

logical analysis and mathematical operations
(Lazear, 2004).

Chemical  materials  mostly  include
calculation materials such as salt hydrolysis

material. This can not be separated from the activity
of analysis, counting and reasoning. Therefore, in
learning hydrolysis material, mathematical logical
intelligence is important to be developed because it
can help students in solving mathematical problems
mathematically. One learning that is expected to
support the ability of students in solving problems is
the Problem Based Learning (PBL) model. PBL can
develop higher-order thinking skills, encourage
them to describe what they already know, and
integrate their knowledge in collaborative groups
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(Tarhan & Acarsesen, 2013). PBL encourages
students to find solutions to problems that are given
can help to improve students' self abilities.
PBL model is a learning model
stimulates think
contextual problems (Mariani & Kusumawardani,
2014). The development of LKPD is carried out in
each sub-section of the subject which is associated

that

students to about solving

with facts and natural phenomena that occur in the
daily environment (Andriyantin et al., 2016). This
can be poured into case examples, picture
illustrations and sample problems with solutions,
integration of PBL learning models and simple
experiments to train independent students in solving
problems in learning.

One way that teachers can do is to develop
LKPD by applying learning models in their learning
activities (Riyani et al., 2017). The learning model
that can be applied is PBL. The application of PBL
directs students to become accustomed to the
provision of various contextual problems that
require the ability to think and solve problems
(Alejandro et al., 2010). Problem discourse aims to
train students to develop problem-solving abilities
through scientific stages (Surya & Holiwarni, 2017).
LKPD is prepared by giving references to students
in the form of discourse on different problems and
adapted to the sub-subject matter to be studied.

Based on related data and the results of
preliminary observations, researchers are interested
in developing PBL-based LKPD, on hydrolysis
material to improve students' mathematical logical
intelligence. The purpose of this study is to
determine the validity of LKPD developed and used
in the learning process, to find out whether LKPD
is effective in improving students' mathematical
logical intelligence, and to find out the practicality
of LKPD that is developed if it is used in the
learning process.

METHODS

This research is a type of R&D (Research and
Development) that refers to the 4D procedural
model of (Thiagarajan, 1974) which is modified into
3D. The stages in this model include the stages of
defining (problem identification and observation)
design (design) and development (development).

The study was conducted in Semarang 6
High School students of class XI Science. The types
of data in this study include qualitative and
quantitative data. The analysis includes LKPD
validation, test question reliability, N-Gain test
mathematical logical intelligence test, and response
sheet The data
techniques and instruments are presented in Table
1.

analysis. overall collection

Table 1. Table of Techniques and Data Collection Instruments

Method Data Collection Instrument Data Collection Subject

Data type

Prelimenery research Interview and
questionnaire

LKPD Validation Validation

Mathematical logical intelligences Test

Students responses questionnaire  Questionnaire

Interview and questionnaire Teacher and

sheet students
Validation sheet Validator
Test sheet Students
Questionnaire sheet Students

RESULTS AND DISCUSSION

This research begins by identifying and
gathering information about various conditions in
the beginning of the learning process that takes
place at school. The initial conditions include the
handbook used as a reference in teaching, the
learning methods used, the teacher's understanding
of learning based on PBL application in the learning
process, the teacher's understanding of multiple
intelligences, one of which is mathematical logical
intelligence, the efforts of teachers who do other
than to improve to improve mathematical logical

intelligence, and LKPD wused in the learning
process.

The next stage in this research is to compile
and develop various research tools that are needed
to then be validated to the experts. The validity
category can be seen in Table 2. The results of the
material expert validation can be presented in Table
3 and the media expert validation in Table 4.
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Table 2. Validity Category

Score (%) Criteria
80 <x<100 Very valid
60 <x<80 Valid
40<x<60 Enough
20<x<40 Less valid
0<x<20 Not valid

Table 3. Results of Expert Material Validation

Rated aspect Percentage (%)
Content feasibility 93.82
Presentation feasibility 96.53
Language feasibility 92.78
Overall percentage 94.38

Validation is done using a validation sheet
that contains questions about various aspects of
product eligibility. The validation sheet contains 27
question criteria using a scale of 1-4. The results of
the validation assessment of 3 validators get a
percentage of 94.38% which means they are
included in the very valid criteria. This shows that
the LKPD developed is suitable to be used as
learning material.

Table 4. Media Expert Validation Results

Rated aspect Percentage (%)
Size of LKPD 95.83
Cover design of LKPD 94.04
Content design LKPD 93.51
Overall percentage 94.46

Validation is done using a questionnaire
containing questions about various aspects of
product eligibility. The questionnaire sheet contains

.
Bagalah cupilan armikel berikur! Menzapa buah dalam kemasan kaleng awer®
Perpabkah kalian membeli atan bahkan mengonsumsinya?
g TRUIT ¢ Buelchwabin dakem balene vy dibwbld asam siteat S satviom
'ﬁll g MMWW%HMMWMVMym
| s A bisa disshur denzan lanutan adalzh buah vang menzandung asam sitrat.
£t — daun dan buah mmbuhan germs Citrus Gernlienikan). Seovawa ini
schaza penambah rasa masam pads makanan dan minuman cinzan.
Gambar 4 Bush baloman Keasaman asam sitrat didapathan dari tizs sugws karhoksll -COOH yang
Poumenmsipnbed dapat melspas proon. calem Jarutan. Jika bl ind feriad fon yang
dihasilkan adalah fon sitrar. Sitwat sangar balk disunaban dalam lten pemansza ok menzen:
dalikan PH lputan. Ton siteat dapas beseaksl dengan bansak ion logam membennds gaam st
. Qleh karsna iny, caian tolbuh hams msnupaban lanitan psavangezs, agar pH ssnantiasa konsian
buh makhlik hidup. Reaksireaksi kimia di laboratorium dan di bidanz indust juga baoyak
mengzuaakan lasutan beavanzza.

27 question criteria using a scale of 1-4. The results
of the validation assessment of 3 validators get a
percentage of 94.46% which means it is included in
the very valid criteria. This shows that LKPD
developed is suitable to be used as a learning media.

At this stage also obtained criticisms and
suggestions that are useful for improving LKPD
that have been prepared previously. Criticism and
suggestions obtained form the basis for revisions to
€]
revision on the LKPD cover, (2) design of the
LKPD content page, and (3) appearance on the

improve LKPD. Revisions made include:

"Mathematical Logical Zone" problem.

Lembar Kerja Peserta Didik v
Berbasis Problem Based Learning ri

(b)
Figure 1. a) Display of initial cover design, b)
Display of revised cover results

In the initial design the LKPD cover section
displays background images of various types of
latutan depicting the material namely salt hydrolysis
and buffer solution by having an identity box
background picture for the students presented in
Figure 2 (a). But according to the cover validator it
is not necessary to include an identity box for
students, but rather the identity of the writer
presented in Figure 2 (b).

Bacalah cupilian amikel berkut! Menzapa buah dalam kemasan kaleng awet?
’ Ternahkah kalian membeli atau bahlan menzonsumsinga® Bush:
buahan dalam kalens pechy dibububi asam sirar dan natrium sitrat wamk
menjaza pH azar tidak mudah rusak. Buahcbuzhan vang bisa disebur
; alf dengan lanutan adalsh buah yans menzandung asam sitrar Asam sitrat
Ll membskan ssam ozl lemab vans ditemukan pada davn dan buah
. mmbuban genus Cirrus (ermkierukan). Jenvana il menupakan baban
pengawer vang balk dan alami, sehain dizunakan sehrgai penambah rasa
e masam pads makanan dan minuman singan. Kessaman asam sitrar
Gambar 4. Bushbaleman  didapathan dari tiga gugus karboksil -COOH yang dapat melepas proton
Pebpmenmsioobed dalam larutan. Tha bal ini terjadk fon yang dihasilan adalah don sias.
it sangar balk dizunakan dalam lanwan penvasaza wonik mengendalifan pH lanuan. Ton sitrar
dapat bersaksl dengan banyak fon logam membentuk garam sitvat Reaksireaksl biokimia dalam
tubub makhiuk hidup hanva dapar berlangsung pada harga pH terrenmy. Qleh harena iy, cairan
tubuh harus memnpakan lotan penvansea, azar pH sepantiasa honsian ketika reakst metabolisme
repksi kimia di laboratorinm dan di bidans industd ings banvak menzzunakan lanitan pensansss.

Figure 2. a) Display of initial LKPD contents, b) Display revised LKPD contents
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In the initial design the contents of the LKPD
display a border picture or broken frame on each
LKPD page presented in Figure 2 (a). Based on the
validator's evaluation, the frame is unclear and must

-
7" | SAYABESA, SAVA MAMPT

ZONA SOAL LOGE MATEMATE

L Gsemor deklyr dhan membedkan soep simp obe hamk vomk baden amakoandh vang
sedang kit ok Didalam dmp ohat bank meneaodusg ammoninm Flogida NELCD.
Jika dalm S0mL lammn NEROH 02 M grdapat 5,35 gram NEH,Cl (EbNELOH = 10=, Mr
NHLCl= 53,5). Hinakh pH pada lansan sin terechw!

2. Jika dalam 100 ml air herhabomasi mengeoduos 0.01 mol azam badong)
dan 002 mol Nabiarbong. Eemmdian lams teoxbyt dlencedian dongan)
(EaHCOs = 4,5 5107

b Messaha dilam mimuman bedarbones dinsdukan latan bufey

ra

L

Aoge membnat ;am louen nenvasgE vang tethenmik dani NFLOH 0.1 M dan HCl 0.5M
Jika bedua bauten teachut diceabidban dag dipeeleh volume 400 mL botan bemyangs
demgan pH = 9 - log 2 Hingglh volime graingmesing houes MELOH dan HOL i
dibetahyi % NHLOH =101

(@)

be replaced with a thick border. In addition, the
pictures presented at the LKPD must be in the form
of pictures or personal documentation to avoid
plagiarism from other people's images.

{E ©" SAYABEA, SAYA MAMPU

E ZONA SOAL LOGE MATEMATE

| sodang ki bamlk Didalam dmp charbank menganduny ammonium Elocda WELCD. |

Tika dalamn 50ml lamaan NELOH 0.2 M prdapat 535 gram NHLCL(Eb NH,OH = 105, Myl |
| WELCL= 53,5 Hinsalh pH pada leotas sinp teoebuy! {
i 2. 2 Jka dalm 100 mlair bekubonasi menzodung 0.01 mel asam kadhonat] |E

ian lammn

28 002 mol Nabiark demzan
aguades ssmbad volumenya meniadi 200 ml maeka pH lambs meniadl
Ha H.COs = 4.5 x107)

b. Msssaha dalem mimman berbarborasi dipedukan lamten buffr®

m

Aoge membuat 319t baitan DegvaoEm vans tedennil dagd NELOH 0.1 M dan BHC1 050
Tikz beduz louan teobur diesgdlan dan diperoleh volume 400 mL Logan peavasss, |
denzan pH = 9 - log 2 Himeglh volime masingmasing haan NFELOH don HCLika) |
diksrahui Bb NH,OH = 10-51 |

Lawaban

(b)

Figure 3. a) Display of the Practice Exercise, b) Display of the revised Problem Exercise

In the "Mathematical
Logical Zone" problem section presents the practice

initial design the

questions presented in Figure 3 (a). Based on input
from the validator, it is better after the question
exercise is given space for students to write answers
to the question exercise presented in Figure 3 (b).
After the validation and revision phases are
carried out on all research tools the next step is to
conduct a limited trial. Limited trials are conducted
to find out and find deficiencies, weaknesses,
obstacles and obstacles that may occur during the
learning process. The next stage is a large-scale trial
to determine the effectiveness and practicality
criteria of LKPD. The effectiveness of LKPD was
measured using 2 criteria for increasing
mathematical logical intelligence and classical
completeness of students. The questions used for
the test were tested for reliability with Cronbach
alpha and the results obtained were 0.887, including
very high criteria. The results showed that there
were 31 students of the large-scale trial class
thoroughly and 5 students of the incomplete which
showed a percentage of completeness of 86.11%.
Mastery learning can be seen from the results of the
students' post test compared to KKM 70. A total of
5 students did not complete the study because the
post test questions used were in the form of
description questions that required the ability to
think logically and analytically. Although there are
5 students not completing learning but by using the

formula N-gain it is found that there are 11 students

who can achieve high levels of achievement, 23
students with moderate levels of achievement, and 2
students who get low. Calculations for increasing
mathematical logical intelligence indicators are
presented in Table 5.

Table 5. Level of N-Gain Achievement of
Mathematical Logical Intelligence Tests

Indicator of Mathematical <g>  Criteria
Logical Intelligence

Thinking patterns 0.53 Medium
Logical analysis 0.50 Medium
Problem solving 0.58 Medium
Calculation process 0.70 Medium
Mathematical operations 0.63 Medium

Testing the improvement of mathematical
logical intelligence of students is done using the t-
test formula. Based on the results of data analysis, it
was found that there was a significant increase in
mathematical logical intelligence from pre-test to
post-test. This significant increase in mathematical
logical intelligence is a cause-and-effect relationship
with students' positive responses to the LKPD used.
This is in line with research conducted by (Fauzi &

Manowati, 2018) that students with good
mathematical logical intelligence can work through
problem-based learning steps well. Positive

responses of students can be used as a benchmark
that students feel more comfortable with the LKPD
used in the learning process.
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Students are more active in identifying and
searching for information needed to solve problems
in chemistry (Abanikannda, 2016). Most of the
attention of students will be focused on the learning
process because of students' interest in LKPD so
that they will not get bored quickly towards learning
so that mathematical logical intelligence can
increase. This is in accordance with (Wardani et al.,
2013) that learning chemistry includes thinking to
solve problems, analyzing data all of which require
mathematical logical intelligence.

The practicality of LKPD was measured
based on the results of the questionnaire responses
to the learning process that took place with the
developed LKPD. Based on this explanation it can
be concluded that the results of the questionnaire
analysis of responses to LKPD developed by
77.78%. The data can be said to be practical with a
level of practicality with a very good response. In
the LKPD that was developed there was material

100

80
6
4
2

Language  Picture

Criteria average
o o

o

o

that connected the material being studied with
everyday life.

in the LKPD there are also
materials and questions that can stimulate students

In addition,

to be actively involved in the learning process. The
PBL model developed can train students to analyze
problems, make decisions from various points of
view, be more thorough, careful and logical
(Oktaviana et al., 2016). The components contained
in PBL-based LKPD such as instruction in group
work, orientation to problem examples, problem
solving steps, and mathematical logical intelligence
of students make it easy for teachers to actively
involve students in the learning process.

The results of the questionnaire stated that
nearly half of the students chose responses that were
very amenable and agreed. This can be seen from
the
problems and curiosity of students. The results of

activeness, enthusiasm, ways of solving
the questionnaire analysis of student responses can

be seen in Figure 4.

Design BL  Logical Math
Aspect

Figure 4. Graph of Analysis Results of Large-Scale Test Students' Responses

Based on the results of research and
discussion shows that Problem Based Learning
based learning LKPD results> 75% response from
students in each aspect of assessment. This indicates
that the results of students' responses in general to
PBL-based LKPD showed very good criteria. Most
of the attention of students will be focused on the
learning process if students are already interested in
learning so that they will be more active and give a
positive response. This is in line with the statement
that the use of PBL-based LKPD can increase
students' motivation and confidence in group
learning (Ayyildiz & Tarhan, 2018). Learning will
feel more fun and make students want to know
more about the material being studied.

CONCLUSION

Based on the analysis of the results of
research and discussion conclusions can be drawn:
(1) the results of the validation of PBL-based
learning media PBL hydrolysis material developed
obtained very valid criteria for use as a learning
medium with a percentage of validity according to
material experts at 94,38% and validity according to
media experts 94,46%, (2) the results of the increase
in pretest posttest mathematical logical intelligence
were at N-gain 0,56 or in the medium category, and
(3) the results of the questionnaire analysis after
using PBL-based LKPD were at a percentage of
77,78% in the very category well.
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