1JPSAT

International Journal of Progies Sciences and Technologies (IJPSAT) 1551 25090119
ISSN: 2509-0119. & j
© 2019 International JourralSciences and High Technologies
st sourmats  Dttp://iipsat.ijsht-journals.org Vol. 16 NoAlgust 2019, pp. 251-255

Improving Students' Critical Thinking Skills thrdulylodule Ion
Equilibrium in Salt Solution Based on Discovery itmag with
Probing Prompting Techniques

Rika Julita, Hardeli, Ananda Putra, YerimadesirHeérrianty, Retna Yenti

Chemistry Department, Faculty of Mathematics antuNe Science
Universitas Negeri Padang
Jin. Prof. Dr. Hamka Air Tawar, Padang, 25131, hmakia

(o)

Abstract: This study aims to determine the improvemat of student critical thinking based on discoverylearning with probing
prompting techniques the material of ion equilibrium in salt solution (salt hydrolysis). The research esign used was the Design of the
Posstest Non-Equivalent Group. The population in thi study was students of class XI IPA SMAN 1 Payakupuh 2018/2019 academic
year. The selection of sample classes is done bystér purposive sampling technique. The sample in th study was class XI IPA 3 as the
control class and Xl IPA 4 as the experimental cla The learning experimental class uses modules disery learning with probing
prompting techniques, while the control class withat using modules. The research instrument used wastest of the results of learning
critical thinking questions. The results showed thatmodules discovery learning with probing prompting techniques can improve
students' critical thinking skills, as evidenced bythe increase in the average in the posttest ressltThe results of testing for normality
and homogeneity state that the critical thinking vdue of the two distributed samples is normal and hmogeneous. Hypothesis test
results obtained by GIS. (2-tailed) of 0.002 <0.0feans that the value of critical thinking learnerswho use modules is based on
discovery learning with probing prompting techniques significantly different.
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I. INTRODUCTION According to Permendikbud 2014, learning in the 201
curriculum for all levels of education is carriedtaising a
scientific approach. Scientific learning is learirthat
applies the steps of scientists in building knowkethrough
scientific methods (Abidin, 2014: 122). The leanin
process can run well when students are involvederavh
interaction between students affects the level of
understanding. By actively participating, studehes/e a
greater opportunity to understand and rememberesubj
matter rather than just listening and watching vabs
(Sardiman, 2011: 27).

Chemistry is the study of matter and the accompanyi
changes (Chang, 2010: 4). Chemistry is obtained and
developed based on experiments to find answershéo t
questions of what, why, and how the natural phemane
particular about composition, structure and praesrt
changes in matter and the accompanying energynttie
study natural phenomena through certain scientific
processes and attitudes; therefore chemical legrstiould
also be carried out through a scientific approacéceentific
approach.
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One of the active learning models is the matistovery
learning In order for learning to bteacher oriented tde
studentoriented, the learning process will run well and
creatively if the teacher provides an opportuniy $tudents
to find a concept, theory, rule, or understandihgpugh
examples that are encountered in life. The go&lligtovery
Learning according to Bruner is that the teacher should
provide an opportunity for his students to becomeoblem
solver, a scientisf or mathematician. And through these
activities students will apply, and find things tthare
beneficial to themselves (2013 Curriculum Impleraéinh
Training Module, 2014: 40).

Discovery learning can be interpreted as a learning
model that can develop the way students learn elgtivy
finding themselves, investigating on their own, rihthe
results obtained will be long lasting in memoryt easily
forgotten by students (Hosnan, 2014: 282). Accaydialius
(2012: 50-51) in learning there are two techniqtlneg can
enhance the activity asks students sehigga helpeists
understand the concept that ask probing technigueb({ng)
and questions that are guiding(Prompting).

Huda (2013: 281-282), states that technigpmesbing-
promptingcan improve students ‘critical thinking skills by
using questions that can direct and explore stgtlent
knowledge so that they are able to associate tbavlkdge
they have gained with the knowledge to be learned.
Discovery Learning isconsidered to be suitable with
techniquegrobing-promptingwhere in each syntax a good
question technique can be combined which is exfetde
improve students' critical thinking skills. Criticthinking is
one of five reinforcement of character values thdt be
able to encourage students to have th& Qéntury skills
needed in pursuing their lives.

Solutions to make students active in the learniggss
include applying an active learning model or byigeisg a
set of teaching materials, one of them in the faoi
modules. Modules can be used as teaching matehats
help teachers in the learning process. The sefeatib
teaching materials with appropriate learning modeis
methods can support the success of the learningegso
(Isworini, 2015: 9)

II. DISCUSSION

Learning discovery according to Sani (2014: 97-%8h
learning model that is used to build cognitive thedquires
teachers to be more creative in creating situatthas can
make students active learning find their own knaolgk'.
This learning model is in accordance with Brunénsory

which suggests that students learn actively to ldeve
concepts and principles.

Suherman (in Huda, 2013: 281-282), states thatipgeb
prompting techniques can improve students ‘criticaking
skills by using questions that can direct and explo
students' knowledge so that they are able to amsothe
knowledge they have gained with the knowledge to be
learned.

Critical thinking skills are activities to analyigeas or
ideas in a more specific direction, distinguishnthgharply,
choose, identify, study and develop it towards aremo
perfect. Indicators of critical thinking skills adivided into
5 groups by Ennis (1985) as in Table 1.

Table 1. Indicators and Operational Words of Caitic
Thinking Skills according to Ennis, 1985 (Tawil, &hd
Liliasari, 2014)

No Indicator
1 Give a

Operational Word
simplel Analyze statements,

explanation submit and answer
(elementary clarification
clarification) questions
2 Build basic skills| Assessing the
(basic suppoit credibility of a
source, researching,
evaluating the results
of research
3 Make inferencg Reduce and assess
(inferring) deduction, induce
and assess induction,
make and assess
valuable judgments
4 Make further| Defines terms
explanation evaluates definitions|,
(advanced identifies
clarification) assumptions.
5 Manage strategiesDecide on an action,
and techniques integrate with others

(strategis and tactigs

This module is based on the Discovery Learning rhode
which consists of 6 steps, where each procesdlisvied by
the guiding questions:

a. In the stimulation step, you are asked to obserye b
reading, listening, seeing (without or with a todien
answering questions about observations that are in
modules.
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b. In the problem statement step, you are expectegeto
able to identify any problems that you observe let t
stimulation stage. Questions guide you to formuéatd
formulate hypotheses.

c. In the step of data collection (data collectiomuyare
asked to collect information in various ways, namel
experimentation, observing objects / events andinga
other sources to prove your hypothesis on the tunesst
helps direct you to collect data.

d. In the step of data processing (data processimg),aye
asked to answer questions and solve problems add fi
concepts from the material being studied.

e. At the verification step, you are asked to provesihkr
the hypothesis that you have compiled before isecor
after you have collected and processed the datdlms
the questions given to you.

f. In the stage of drawing conclusions (generalizatigau
are asked to write material conclusions that yotu ge
according to the learning objectives.

I1l. METHODOLOGY

Type of research used is experimental research. The
design of this experiment is tiidon Equivalent Control
Group Posttest Only Desigithe population in this study
was students of SMAN 1 Payakumbuh. The selection of
sample classes is determinedpwposive clustesampling
which is a sampling technique by selecting clagsed
individual types). The steps we have taken to $dlsis
sample, first collect the initial knowledge datatihe form
of students' daily test scores, namely acid-baséenmaa
Second, look for and calculate the value of themadity
and homogeneity of each class. And then, select two
classes of homogeneity namely X1 IPA 3 and XI IPA 4

In this experiment, there are two classes namedy th
experimental class and the control class, alsch egoup
will have the posttest.The experimental class during the
learning process uses an ion equilibrium modulesatt
solution based odiscovery learnindpy probing prompting.
While the control class uses teachingenss used
in school. In detail, Non Equivalent Control Group
Postest Only DesigiThis design can be illustrated in Table
2 below:

Table 2. Design of Field Trial Implementation

Class Treatment Posttest
Experiment Class X T
Control Class Y T

Description:

X: Learning by using modules based discovery |eaymiith
probing prompting techniques.

Y: Learning without modules

T: Final test

The instrument of this research is five criticainking
guestions in the form of essays.

IV. RESULT AND DISCUSSION

Analysis of learning outcomes data is determined

systemically starting with knowing the contradictiscores

of the experimental class and the control clagsntgrmality
test, the homogeneity test, and the t-test. Boththeke
sample classes are taken based on the percentaige afc
students who think critically. The score of studewtitical
thinking after being treated during the learningqass, the
average posttest of the experimental class wasehitftan
the control class.

The results of the Posttest score are used to rperéo
hypothesis test, before doing this test we getrenatity test
and a homogeneity test. The normality test used is
Kolmogorov-Smirnov. The results of the normalitgttean
be observed from Table 3.

Table 3. Normality Test Results

Class o Sig. Distribution
Experiment | 0,05 | 0,800 Normal
Control 0,539 Normal

Based on the table above, the sample data has a
significant value> 0.05 real standard- 0.05. However, the
posttest score data (critical thinking) of two sd&spis
normally distributed. The homogeneity of the tesgdiis the
Levene test. The results of homogeneity tests can b
observed in Table 4 as follows:

Table 4. Homogeneity Test Results

Class o Sig. Distribution
Experiment | 0,05| 0,172 Homogeneous
Control

Based on the table above, the sample data has a
significant score> 0.05 in the real standard= 0.05.
However, the posttest data score (critical thinkiofythese
two samples has a variance in homogeneity.

And the results point is determined that the samfass
can be distributed normally and have a homogeneous
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variant. Therefore, to make the hypothesis usedhés
independent sample t-test listed in Table 5.

Table 5. Hypothesis Test Results; Critical ThinkBapre in
the sample class

Kelas o Sig. Distribution
Eksperiment

P 0,05 | 0,002 H, ditolak
Control

Based on the table above, if the significance vadue
0.05 then accept0 and if the value is significant <0.05
then HO is rejected. Decision to reject HO meaas ¢hitical
thinking skills of students who learn using modubasd
without modules differ significantly. Acceptancecigon
HO means critical thinking skills of students wheain by
using modules based on discovery learning with ipgpb
prompting techniques and without modules not sigaittly
different. The average critical thinking ability sfudents
using modules does not differ too far from studevit® do
not use the module.

Similarly, research conducted by Sowel Ilhami (2018
138) found that student learning outcomes using utesd
based on discovery with a scientific approach afttiowt
modules differed significantly. The use of ion diprium
modules in salt solutions based on discovery legrmiith
probing prompting techniques carried out in groeg@rhing
systems can make students work together in builthed
understanding and knowledge, so students are essier
remember and understand. This is known when stadent
answer probing prompting questions and encouragiests
to work together and discuss in answering this ties

Thus learning becomes more effective and will have
positive effect on scientific attitudes, studentisinking
skills and student learning outcomes. According to
(Jacobsen, 2009: 184) through probing questionshéra
try to make students explain answers to improveesiu
understanding. While the questions asked are aumssthat
involve the use of signals, or instructions that ased to
help students answer correctly.

V. CONCLUSION

Effectiveness of modules ion equilibrium in salt
solutions based ondiscovery learning with probing
promptingtechniques can improve students' critical thinking
skills and can be observed with a comparison sadre
students who think critically in the experimentéss and
control class with a significant 95% confidenceeleyw)

0,05. Hypothesis testing shows that the resultstadents'
critical thinking learning with modules ion equilibm in
salt solutions based odiscovery learningwith probing
prompting techniques and without modules differ
significantly. Which means using an module ion &lgium

in salt solution based odiscoverylearning with probing
promptingtechniquedor higher student learning outcomes
than without modules and can help improve student&al
thinking skills.
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