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Abstract: The Effectiveness of Guided Inquiry Learning Modéel to Improve Thinking Skills
Critical Studentson Acid-Base Material.This research was aimed to describe the effectiveness
of guided inquiry learning model in improving students' critical thinking skills on acid-base
materia. The population in this study were all students of class XI MIA SMA Negeri 3 Metroin
the even semester of the 2019/2020 school year with a sample of class XI MIA 2 as the
experimental classand XI MIA 3 asthe cotrol class. Thisresearch method isaquasi-experimenta
with pretest postest control group design. The effectiveness of guided inquiry learning model was
analyzed using the two mean difference test at n-Gain and the effect size test on students' critical
thinking skills between experimental classthat applied guided inquiry learning model and control
class. The results showed that guided inquiry learning model had a"large" effect on improving
students' critical thinking skills with effect size about 0.94.The conclusion of thisresearch isthe
guided inquiry learning model is effective for improving students' critical thinking skills.

Keywords: acid-base, critical thinking, guided inquiry learning model.

Abstrak:Efektivitas Model Pembelajaran Inkuiri Terbimbing untuk Meningkatkan
Keterampilan Berpikir Kritis Siswa pada Materi Asam Basa. Penelitian ini bertujuan
untuk mendeskripsikan efektivitas model pembelajaran inkuiri terbimbing untuk meningkatkan
keterampilan berpikir kritis siswa pada materi asam basa. Populas dalam penelitian ini adalah
seluruh siswakelas X1 MIA SMA Negeri 3 Metro semester genap tahun gjaran 2019/2020 dengan
sampel kelas X1 MIA 2 sebagai kelas eksperimen dan X1 MIA 3 sebagal kelas kontrol. Metode
pendlitian ini adalah kuas eksperimen dengan pretest postest control grup design. Efektivitas
model pembelajaran inkuiri terbimbing di analisis menggunakan uji perbedaan duarata-rata pada
n-Gain dan uji effect size terhadap keterampilan berpikir kritis siswa antara kelas eksperimen
yang diterapkan model pembelaaran inkuiri terbimbing dan kelas kontrol. Hasil penelitian
menunjukkan bahwa model pembelajaran inkuiri terbimbing berpengaruh “besar” dalam
meningkatan keterampilan berpikir kritis siswa dengan effect size sebesar 0,94.Kesimpulan dari
pendlitian ini yaitu model pembelgjaran inkuiri terbimbing efektif untuk meningkatkan
keterampilan berpikir kritis.

Kata kunci:asam basa, kemampuan berpikir kritis, model pembelgjaran inkuiri terbimbing.
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= INTRODUCTION

Currently, the world has entered the era of the 4.0 generation industrial revolution
marked by increased connectivity, interaction and development of digital, artificial
intelligence and virtual systems. The more convergent boundaries between humans,
machines and other resources, information and communication technology will certainly
have an impact on various sectors of life. One of them is having an impact on the
education system in Indonesia. The change in this era cannot be avoided by anyone, so
that adequate preparation of human resources (HR) is heeded to be ready to adjust and be
able to compete on a global scale. Improving the quality of human resources through
education from primary and secondary education to higher education is the key to being
able to keep up with the development of the Industrial Revolution 4.0 (Lase, 2019).

Facing various problems and challenges in the future, students are expected to have
far better competence in attitudes, skills and knowledge, be more creative, innovative,
and productive (Zubaidah, 2016). In simple terms, learning in this century can be
considered as learning that can produce 4C (Critica Thinking, Communiaction,
Collaboration, Creativity) skillsfor students, where mastery of these skills can materialize
quickly not only demands on teacher performance in changing teaching methods, but also
the role and the responsibility of non-formal educators in familiarizing children to
implement 4C in their daily lives (Prihadi, 2017).

One of the most important skillsto have in the 21st century is critical thinking skills.
According to Wolfolk in Uno (2009), the ability to think critically isa person's ability to
use his or her thinking process to analyze existing data and then make some ideas so that
they can draw conclusions and make solutions to existing problems. The ability to think
critically is the ability to think rationaly and reflectively based on what is believed.
Rational in collecting, interpreting and evauating information to obtain decisions.
Reflective here means to actively consider all aternatives before making a decision
(Puspita & Suwarma, 2017).

Norris and Ennis in Stiggins (1994), state that there are five indicators in critical
thinking, namely: 1) clarifying the basis of the problem; 2) Gather basic information; 3)
Make conclusions; 4) carry out further clarification; and 5) Getting the best conclusion.

Based on the results of observations and interviews with chemistry subject teachers
in class XI MIA at SMAN 3 Metro, chemistry learning that already refers to the 2013
curriculum but in itsimplementation is still not optimal, learning in classis still centered
on teachers with one-way |earning methods, namely the lecture method, where the teacher
IS more active than the students, and the teacher is the only source of information in
learning, while students do not learn to find their own knowledge, but only wait for
explanation of information to understand the subject matter. Students only receive and
follow instructions from the teacher without being given the opportunity to develop their
thinking skills, so students are not skilled in gathering basic information. In addition,
students are also less capable of making further clarification, drawing conclusions
(making and assessing decisions using existing information) this is because students are
rarely given the opportunity to find and solve problems, teachers rarely train students to
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do experiments. The stage of presenting questions or problems includes activities to
explore students' initial knowledge through demonstrations, encouraging and stimulating
students to express opinions to the group. The stage of making a hypothesis includes the
activity of submitting temporary answers to the problem and directed in determining
hypotheses that are relevant to the problem and prioritizing which hypotheses are the
priority of the investigation. The data collection stage includes the activity of designing
an experiment according to the existing steps and studying the experimental instructions
for conducting an experiment to obtain information including conducting experiments
and obtaining information through experiments. The data analysis stage includes the
activities of finding and collecting as much data as possible and analyzing the data that
has been collected in order to prove the hypothesis whether it is true or not.

The concluding stage includes the activity of concluding data that has been grouped
and analyzed and conclusions are drawn then matched with the origina hypothesis,
whether the hypothesis is accepted or not. The acid-base material was chosen because it
isvery closeto everyday lifeand easy to procure practical toolsand issuitablefor learning
with guided inquiry models. In addition, acid-base materia is material that is considered
difficult by students because it involves chemical reactions and cal culations and involves
abstract concepts so that many of them have difficulty learning it (Wang, 2014).

A similar research has been conducted by Rahmawati, Hasan & Gani (2014), the
results of guided inquiry learning on acid-base material can increase student motivation
and conceptual mastery of students. Another study was also conducted by Wahyu, G.,
Rosilawati, I. & Efkar, T. (2015), this study shows that the application of guided inquiry
models on acid-base material is effective in improving students classification and
communication skills.

Based on the description above, a study was conducted with the title "The Effectiveness
of Guided Inquiry Learning Model to Improve Students Critical Thinking Skillson Acid-
Base Materials'.

= METHOD

Population and Sample

The population in this study were al class X1 MIA students of SMA Negeri 3 Metro
even semester of the 2019/2020 academic year which consisted of 5 classes. Samples
were taken using purposive sampling technique. The sampleinthisstudy isclass X1 MIA
2 as an experimental class with learning using a guided inquiry model and XI MIA 3 as
acontrol class using conventional learning.

Resear ch M ethods and Design

Metode yang digunakan dalam penelitian ini adalah quasi eksperimen dengan
pretest-posttest design control group design (Fraenkel, 2012).
Resear ch variable

The independent variable in this study is the guided inquiry learning model in the
experimental class and conventional learning in the control class. The dependent variable
isthe students critical thinking skills. The control variable is acid-base material.
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L earning Tools and Research I nstruments

Thelearning toolsin thisresearch are syllabus, |esson plans, worksheets using guided
inquiry learning models. The instrument used in this study was a pretest-posttest question
consisting of four descriptive questions to measure students' critical thinking skills on
chemical equilibrium material, student activity observation sheets and observation sheets
of the teacher's ability to manage learning using a guided inquiry model.

Data Analysisand Hypothesis Testing
Before the learning was carried out, a pretest was held in the two research classes,
then after the learning was carried out, a post-test was held. Then the n-Gain of each

student is calculated with the following formula:
. %p —%
n—~G =
1% —%p

Next, calculate the n-Gain average for the experimental class and control class. The
results of the n-Gain mean calculation are then interpreted by using the criteriaasin Table
1.

Table 1. Criteria-Gain

Gain-criteria Category
n-Gain=0,7 High
0,3<n-Gain< 0,7 Moderate
n-Gain=0,3 Low

(Hake, 2002)

Test of Difference of Two n-gain averages

Test the difference between the two averages using the para-metric statistical test,
namely by using the t-test (Sudjana, 2005) with SPSS version 23.0. With the test criteria:
Accept Ho if sig (2-tailed) <0, 05, and reject Hx for other prices.

Per centage of Student Activity
Student activity during learning is measured using. Descriptive analysis of student
activitiesin learning is carried out in the following steps:
a. Caculating the number of scores given by the observer for each aspect of the
observation, then the percentage of achievement is calculated using the formula:

% Ji = (%’j x 100%(Sudijono, 2004).

Information :

% Ji = The percentage of achievement of theideal scorefor each aspect of the observation
at the ith meeting

2Ji= The total score for each aspect of the observation given by the observer at the i-th
meeting

N = Maximum score (idea score)

b. Calculate the average percentage of achievement for each aspect of the observations
of two observers. Then interpret the data using the percentage price interpretation as
in Table 2.
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Table 2. Criteriafor student activities

Per centage Criteria
80,1% - 100,0% Very high
60,1% - 80,0% High
40,1% - 60,0% Moderate
20,1% - 40,0% Low
0,0% - 20,0% Very low

(Sunyono, 2012)

Per centage of Teacher Ability Analysisin Managing L earning
Data analysis of the teacher's ability to manage learning using a guided inquiry
model, carried out the following steps:
Calculating the total score given by the observer for each aspect of the observation, then
calculating the percentage of achievement with the formula:
a %Ji= (Z—;’j x 100% (Sudijono, 2004).
Information :
%Ji = Percentage of achievement for each aspect of observation at the ith meeting
2Ji =Thetotal score for each aspect of the observation given by the observer at the
I-th meeting
N = Maximum score (idea score)
b. Calculate the average percentage of the teacher's ability for each aspect of the
observation from two observers.
c. Interpreting the data by interpreting the price of the percentage of teacher ability is as
in Table 3.

Table 3. The criteriafor the teacher's ability to manage learning.

Per centage Criteria
80,1%-100% Very high
60,1%-80% High
40,1%-60% Moderate
20,1%-40% Low
0,0%-20% Very low

(Sunyono, 2012)

The effect size test is used to determine how much influence the treatment has on
the research sample. Before calculating the effect size, first look for thet value obtained
from the independent sample t-test using the value of students critical thinking skillsin
each class. The effect size formulais as follows:

E..'
t?+d

.ui

Information :

u® = effect size

t =t count from the t-test on the pretest and posttest values
df = degrees of freedom
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The Kritela effect size is shown in Table 4 below:
Table 4. Effect size criteria

The effect size Criteria
value
b <0,15 Negligible effect (very small)
0,15<u<0,40 Small effect
0,40<pu<0,75 Medium effect
0,75<u<1,10 Great effect
pu>110 The effect is huge
Dyncer (2015)

* RESULTSAND DISCUSSION

Based on research that has been conducted on the experimental class and the control
class at SMA Negeri 3 Metro, data is obtained in the form of test results, namely the
pretest and posttest score data for critical thinking skills. The data that has been obtained
IS then processed with the help of SPSS version 23.0 for Windows and Microsoft Office
Excel.

Average pretest and posttest scores

The effectiveness of the guided inquiry learning model can be seen from the average
n-Gain value obtained between the control class and the experimental class. Before
getting the average n-Gain value, first the average pretest and posttest scores were
calculated in the two classes. The average pretest and posttest results for the experimental
class and control class are shown in Figure 1 as follows.

[N
o

w

o

Kelas Kelas kontrol
eksperimen

Average value

Figure 1. The average pretest-posttest score of students' critical thinking skills

N-gain average

Based on the research conducted, it was obtained that the n-gain average of students
critical thinking skills in the experimental class and control class was presented in Figure
2.

¢ S o4 0,42
(OIS 0,36
c ’

g 8 0,3 T T i_\
<O Kelas Kelas Kontrol
Ekperimen

Research Class

Figure 2. Average n-gain of students' critical thinking skills
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In Figure 2, information is obtained that the average gain value-Gain in the class
that isapplied guided inquiry learning model is0.42 and in the control classis0.36. Based
on the criteria of Hake (2002), the acquisition of n-Gain vaues of students critical
thinking skills in the class that was applied to the guided inquiry learning model was
included in the "moderate” criteria, in the control class it was included in the "moderate”
criteria.

Test the difference between the two n-gain means

Before testing the difference between the two n-gain averages, the normality and
homogeneity tests are carried out first. The normality test was tested using the
Kolmogrov-Smirnov test with a significance level of> 0.05. The output results of SPSS
version 23.0 are presented in Table 5.

Tabel 5. The results of the normality-gain test of critical thinking skills

Research Class A n-Gain
n-Gain N Sig Test
value. Criteria
Experiment 0.36 35 | 0.200 Sig. >
Control 0.36 35 | 0.168 0.05

Based on the table above, it is known that the normality test results on the n-Gain
value in the experimental class and control class have asig value. > 0.05, so that the test
decisionisto accept Ho and reject H1, which meansthat the research data obtained comes
from anormally distributed popul ation
The sample homogeneity test was carried out using the SPSS Statistics 23.0 program,
namely the Test of Homogeneity of Variances. The homogeneity level of the data
distribution can be seen from the Sig. In the output displayed the SPSS Statistics 23.0
program. The test criteriais to accept Ho if the value is Sig. > 0.05 and reject Ho if the
valueis Sig. <0.05.

Based on the results of the homogeneity test on the n-Gain value in the
experimental class and the control class, it hasasig> 0.05, so the test decision isto accept
Ho and reject Hi, which means that both samples have a homogeneous variance value.
Because the data obtained were normal and homogeneous, a test for the difference
between the n-gain average was carried out using a parametric statistical test, namely by
using the Independent Samples T-test. The results of the two difference test average n-
gain value of students critical thinking skills showed that sig. (2-tailed) obtained from
the t-test for equality of means of 0.001. Thisindicates that sig. <0.05, so the decision to
reject Ho and accept Hi. The n-gain average in the experimenta classis higher than the
n-gain average in the control class. This meansthat thereisasignificant differencein the
average n-gain between the experimental class and the control class.

Effect size test

The two mean difference test on the pretest and posttest results was carried out to
get the t value used in the effect size test using the guided inquiry learning model in
learning in the experimental class. After testing with SPPS 23.0 software, the results of
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the two differences between the average pretest and posttest students critical thinking
skills along with the effect size test are presented in Table 6.

Table 6.Datafrom the calculation of the effect size

Class The effect size Criteria
value
Experiment 0,941 Great influence
Control 0,908 Great influence

Theresults of data analysis on the ability of teachersto manage learning

Increasing students' critical thinking skillsisinfluenced by the ability of teachersto
manage learning well. The teacher's ability to manage this learning was observed during
the learning process by 2 observers.
The results of the observations of the two observers on the teacher's ability to manage
learning during this study are presented in Table 7.

Table 7.Data on the results of the teacher's ability to manage learning

Observation Aspects Averageof 5
meetings
(%)
preliminary 80,826
Ask aquestion or problem 775
Formulating Hypotheses 85
Collecting data 76,25
Dataanaysis 91,25
Draw aconclusion 82
Closing 76,66
Assessment of Teachers 83,5
Average 81,6233
Criteria Very high

Based on Table 7, it can be seen that the percentage of the teacher's ability to
manage learning is categorized as 'very high'. The guided inquiry learning model in the
experimental class can improve students critical thinking skills with the effect size level
on the "large" criteria because it has several stages that support the increase in these
abilities.

The learning stages that support students' critical thinking skills include the initial
stage, which is to present the questions / problems to be discussed. The appearance of
guestions / problems by displaying a discourse that contains a problem or question that
exists in the community and directs students to the perception that the problem can be
solved scientifically, this stage can train students in indicators of gathering basic
information on students' critical thinking skills. The second stage is making hypotheses,
at this stage students are asked to make temporary answers to existing problems. This
stage can train studentsin gathering basic information on critical thinking skills. Thethird
stageis collecting data, at this stage students are asked to explore and collect information
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obtained from experiments carried out or literature that is read to obtain answers to
existing problems, so that this stage can aso improve indicators of gathering basic
information on students' critical thinking skills. Furthermore, the stage of analyzing data,
at this stage students are asked to analyze data that has been collected to be able to prove
the hypothesis, at this stage indicators can be trained to make further clarification and
make conclusions (make and assess decisions using existing information) on students
critical thinking skills. In the final stage of making conclusions, students are asked to
draw conclusions from related problems based on what has been obtained from the
previous stages, at this stage students are trained in indicators of obtaining the best
conclusions on students' critical thinking skills.

= CONCLUSION

Based on the results of the discussion data analysis from the research that has been
done, it can be concluded that: (1) the guided inquiry learning model is effective in
improving students' critical thinking skills which consists of four indicators, namely,
gathering basic information, conducting further clarification, making conclusions, and
obtaining best conclusion on acid-base material. (2) The size of the effect of the guided
inquiry learning model in improving students 'critical thinking skillson acid-base material
with large criteria, so that the guided inquiry learning model has a positive effect in
improving students critical thinking skills on acid-base material.

» REFERENCES

Arikunto, S. 2006. Prosedur Penelitian: Suatu Pendekatan Praktik. Jakarta : Rineka
Cipta.

Arends, R. 1. 2012. Learning to Teach Seventh Edition. Y ogyakarta : Pustaka Pelgjar.

Arsiti. 2008. Pendekatan Pembelajaran Konstruktivistik sebagai Upaya Meningkatkan
Kreativitas, Kemampuan Belajar Mandiri, dan Hasll Belajar IPS (Tesis).
Universitas Sebelas Maret, Surakarta.

Dahar, R. W. 1989. Teori-Teori Belgjar. Jakarta : Erlangga.

Dyncer, S. 2015. Effects of Computer-Assisted Learning on Students' Achievements
in Turkey: A Meta-Analysis. Journal of Turkish Science Education, 12(1).

Eggen, P., & Kauchak, D. 2012. Srategi dan Model Pembelajaran. Jakarta: Indeks.

Fathurrohman, M. 2015. Model-Model Pembelajaran Inovatif. Yogyakarta : Ar_Ruzz
Media

Firdani, A. 1., dan Poedjiastoeti, S. 2015. Pengembangan Lembar Kegiatan Siswa (LKS)
Berorientas Guided Discovery untuk Melatihkan Keterampilan Berpikir Kritis
Siswa pada Materi Asam Basa Kelas XI SMA. UNESA Journal of Chemical
Education, 4(2) : 262-271.

Fraenkel, J. R., Wallen, N. E.,& Hyun, H. H. 2012. How to Design and Eval uate Research
in Education (Eight Edition). New Y ork: Mc-Graw Hill.

Hake, R. R. 2002. Interactive-Engagement Versus Traditional Methods: A Six Thousand-
Student Survey of Mechanics Test Data For Introductory Physics Courses.
American Journal of Physics. 66(1) : 64-74.

Hartono, R. 2014. Ragam Model Mengajar yang Mudah di Terima Murid. Y ogjakarta:
DivaPress.

Irianto, D. 2017. Industry 4.0; The Challenges of Tomorrow, disampaikan pada Seminar
Nasional Teknik Industri, Batu-Malang.



161 Jurnal Pendidikan dan Pembelajaran Kimia, Vol.9, N0.3.12.2020 page 153-
164

Igoni. 2012. Memajukan Bangsa dengan Pendidikan. Y ogyakarta: Pustaka Pelgjar.

Jahjouh, Y. M. A. 2014. The effectiveness of blended e-learning forum in planning for
science instruction. Journal of Turkish Science Education, 11(4) : 3-16.

Karwono & Mularsih, H. 2010. Belajar dan Pembelajaran serta Pemanfaatan Sumber
Belgjar. Ciputat : Cerdas Jaya.

Katika, P. H. 2016. Model Pembelgjaran Inkuiri Terbimbing Disertai Tehnik Peta Konsep
dalam Pembelgjaran Fisika di SMA. Universitas Jember: Jurnal Pembelajaran
Fisika, 4(4) : 321-326.

KBBI, 2020. Kamus Besar Bahasa Indonesia (KBBI). Diakses pada 15 Agustus 2020 dari
http://kbbi.web.id.

Kuhlthau, C. C. 2007. Reflections on the Development of the Model of the Information
Search Process (isp): Excerpts from the Lazerow Lecture, University of Kentucky,
April 2, 2007. Bulletin of the American Society for Information Science and
Technology, 33(5) : 32-37.

Lase, D. 2019. Pendidikan di EraRevolusi Industri 4.0. Jurnal Sundermann, 1(1), 28-43.

Liliasari. 2007. Model-Model Pembelajaran Berbasis Teknologi Informasi Untuk
Mengembangkan Keterampilan Generic Sains dan Berpikir Tingkat Pelajar.
Bandung: UPI.

Li, L., & Guo, R. 2015. A Student-Centered Guest L ecturing: A Constructivism Approach
to Promote Student Engagement. Journal of Instructional Pedagogies, 15.

Masitoh, I. D., & Ariyanto, J. 2017. Pengaruh Model Pembelgaran Inkuiri Terbimbing
terhadap Kemampuan Berpikir Kritis SiswaKelas X MIA padaMateri Pencemaran
Lingkungan di Surakarta. Universitas Sebelas Maret : Jurnal Pembelajaran Kimia,
10(1): 71-79

Meidayanti, R., Sunyono, dan Tania, L. 2016. Pembelgaran Simayang Tipe ii untuk
Meningkatkan Self Efikasi dan Keterampilan Berpikir Kritis pada Materi Larutan
Elektrolit dan Non Elektrolit. Jurnal Pendidikan dan Pembelajaran Kimia, 5(1) :
856-867.

Nasution, S. W., Bukit, N., & Ginting, E. M. 2016. Pengaruh Model Pembel gjaran Inkuiri
Terbimbing dan Kreativitas terhadap Kognitif Tinggi. Jurnal Pendidikan
Fisika, 5(2) : 101-105.

Nurdiansyah, F.& Eni, F. 2016. Inovasi Model Pembelajar Sesuai dengan Kurikulum
2013. Sidoarjo: Nizamia Learning Center.

Nurhayati, A. R., Jayadinata, A. K., & Sujana, A. 2017. Penerapan Inkuiri Terbimbing
Dalam Meningkatkan Keterampilan Berpikir Kritis Siswa Kelas V pada Materi
Daur Air. Jurnal Pena limiah, 2(1), 1061-1070.

Prasetyowati, E. N., dan Suyatno. 2016. Peningkatan Penguasaan Konsep dan
Keterampilan Berpikir Kritis Siswa Melaui Implementass Model Pembelgaran
Inkuiri padaMateri Pokok Larutan Penyangga. Jurnal Kimiadan Pendidikan Kimia
(JKPK), 1(2) : 67-74.

Pratama, G. W., Rosilawati, |., & Efkar, T. 2015. Efektivitas Inkuiri Terbimbing
Materiasam-Basa-Garam dalam Meningkatkan Keterampilan Klasifikas dan
Komunikasi. Jurnal Pendidikan dan Pembelajaran Kimia, 4(3) : 769-781.

Prihadi, S. 2017. Penguatan Keterampilan Abad 21 Melaui Pembelgjaran Mitigasi
Bencana Banjir. Prosiding Seminar Nasional Pendidikan Geografi FKIP UMP,
20(17) : 45-50.




Siti Rohmah., The Effectiveness of Guided Inquiry Learnin... | 163

Puspita, I. K., and Suwarma, I. R. 2017. Analysis of critical thinking skills on the topic
of static fluid. International Conference on Mathematics and Science Education
(ICMSCE), 895: 1-4.

Rahmawati., Widodo, W., dan Prabowo. 2012. Pengembangan Perangkat Pembelgjaran
dengan Metode Pembel gjaran Penemuan Terbimbing (Guided Discovery Learning)
untuk Melatih Keterampilan Berpikir Kritis dan Penguasaan Konsep pada Siswa
SMP. Jurnal Pendidikan Sains Pascasarjana Universitas Negeri Surabaya, 1(20) :
68-73.

Rahmawati, R., Hasan, M., &Gani, A. 2014. Meningkatan Motivasi dan Penguasaan
Konsep Siswas MA pada Pokok Bahasan Larutan Asam Basa dengan Metode
Pembelgaran Inkuiri Terbimbing. Jurnal Pendidikan Sains Indonesia (Indonesian
Journal of Science Education), 2(1), 65-74.

Redhana, I. W., dan Liliasari. 2008. Program Pembelgjaran Keterampilan Berpikir Kritis
pada Topik Laju Reaks untuk Siswa SMA. Forum Kependidikan, 27(2) : 103-112.

Redhana, I. W. 2009. Pengembangan Program Pembelgaran Berbasis Masalah
Terbimbing untuk Meningkatkan Keterampilan Berpikir Kritis Siswa pada Mata
Pelgjaran Kimia SMA. Disertas (tidak diterbitkan). Bandung: SPs Universitas
Pendidikan Indonesia.

Sanjaya, W. 2008. Kurikulum dan Pembelajaran. Jakarta: Prenada Media Group.

Sanjaya, W. 2009. Strategi Pembelajaran Berorientass Standar Proses Pendidikan.
dalam Implementasi Kurikulum Berbasis Kompetensi. Jakarta : Kencana.

Sanjaya,W. 2010. Strategi Pembelajaran Berorientass Standar Proses Pendidikan.
Jakarta: Prenada Media Group.

Santrock, J. W. 2011. Psikologi Pendidikan Edisi 3. Jakarta: Salemba Humanika.

Slavin, R. E. 2006. Student-Centered and Constructivist Approaches to Instruction.
Educational Psychology Theory and Practice, 8 : 241-273.

Stiggins. 1994. Pengertian Motivasi. Jakarta: Akar [Imu.

Sudijono, A. 2004. Pengantar Satistik Pendidikan. Jakarta: PT. Raja Grafindo Persada.

Sudjana. 2005. Metode Satistika. Bandung: Tarsito.

Sugiyarti, L., Arif, A., & Mursain. 2018 . Pembelgjaran Abad 21 di SD. Prosiding
Seminar dan Diskusi Nasional Pendidikan Dasar.

Suherman, E. 2003. Strategi Pembelajaran Matematika. Jakarta: Universitas Terbuka
Departemen Pendidikan dan Kebudayaan.

Sunyono. 2012. Buku Model Pembelajaran Berbasis Multipel Representasi (Model
SMaYang). Bandarlampung: AURA publishing.

Suparno, P. 1997. Filsafat Konstruktivisme dalam Pendidikan. Y ogyakarta : Kanisius.

Tangkas, I. M. 2012. Pengaruh Implementasi Model Pembelgaran Inkuiriter Bombing
terhadap Kemampuan Pemahaman Konsep dan Keterampilan Proses Sains Siswa
Kelas X SMAN 3 Amlapura. Jurnal Pendidikan dan Pembelajaran IPA Indonesia,
2(1).

Taylor, L. 1993. Vygotskian Influence in Mathematics Education, with Particular
Reference to Attitude Development. Focus on Learning Problems in Mathematics.
15: 3-17.

Trianto. 2010. Mendesain Model Pembelajaran Inovatif, Progresif dan kontekstual.
Jakarta : Prenada Media Group.

Uno, H. B. 2009. Moddl Pembelajaran. Jakarta: PT. Bumi Aksara.

Vygotsky, L. S. 1992. Ape, Primitive Man, and Child Essays in the History of Behavior.
CRC Press.



164

Wang, C. Y. 2014. Scaffolding Mi L School S U N * Constructions of Scientific
Explanation: Comparing A Cognitive Versus A Metacognitive Evaluation
Approach. International of Science Education, 37(2) : 237-271.

Wicaksono, A. 2008. Efektivitas Pembelajaran. Agung (ed), 5. Diakses pada 5 Januari

2020 dari http://Agungprudent.wordpress.com.
Zubaidah, S. 2016. Keterampilan Abad Ke-21: Keterampilan yang Digjarkan Mealui

Pembelgjaran. Seminar Nasional Pendidikan dengan Tema “Isu-isu Strategis
Pembelajaran MIPA Abad , 21( 10).

1641 Jurnal Pendidikan dan Pembelajaran Kimia, Vol.9, N0.3.12.2020 page 153-




