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Abstrak

The aim of the research was determining the effect of the Situation-Based Learning (SBL)
learning model in improving students' mathematical critical thinking skills and self-regulated
learning in mathematics. This research is quantitative research using a quasi-experimental
research design, the research sample are the eighth grade of junior high school students, the
experimental class (eighth-1) applied the SBL model and the control class (eighth-2) applied
conventional learning. The statistical analysis of the Mann-Whitney test for critical thinking
skills obtained rv = 0.835 and a sig value <0.0001, for self-requlated learning rv = 0.611 and a
sig value <o.0001 and the effect size of critical thinking skills is d = 1.87, and self-regulated
learning is d = 1.43. This shows that their difference in the increase in critical thinking skills
and self-regulated learning between the experimental class and the control class is very sig-
nificant.

Abstract

Penelitian ini bertujuan untuk mengetahui pengaruh model pembelajaran Situation-
Based Learning (SBL) dalam meningkatkan keterampilan berpikir kritis matematis dan
kemandirian belajar matematika siswa. Penelitian ini merupakan penelitian kuantitatif
menggunakan desain penelitian kuasi eksperimen, dengan sampel penelitian siswa kelas
VIl SMPN 1 Samudera, kelas eksperimen (VIII-1) diterapkan model SBL dan kelas kontrol
(VIll-2) diterapkan pembelajaran konvensional. Analisis statistik uji mann-whitney untuk
ketrampilan berpikir kritis diperoleh rk=0,835 dan nilai sig <o0,0001, untuk kemandirian
belajar diperoleh r=0,611 dan nilai sig <o,0001. Hal ini menunjukkan bahwa terdapat
perbedaan yang signifikan peningkatan keterampilan berpikir kritis dan kemandirian
belajar siswa kelas eksperimen bila dibandingkan dengan kelas kontrol. Besaran nilai efek
keterampilan berpikir kritis sebesar d = 1.87, dan kemandirian belajar sebesar d = 1.43, hal
ini menunjukkan bahwa perbedaan peningkatan kelas eksperimen dan kelas kontrol san-
gat signifikan.
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BACKGROUND to be able to face all changes in life, in-
cluding practice to behave based on logi-
Mathematics learning at the junior high cal, rational, critical, careful, affective,
education level aims to prepare students and efficient thinking, and to prepare
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students to be able to use mathematics
and mathematical thinking patterns in
everyday life (Permendikbud, 2016).
Mathematics subject in school is useful
for equipping students to have the ability
to work together and the ability to think
logically, analytically, systematically, crit-
ically, and creatively (Putri and Santosa,
2015). In this changing world, those who
can and will understand mathematics will
significantly increase the opportunities
and options for forming their future. Pro-
ficiency in mathematics can bridge a pro-
ductive future (NCTM, 2000). Learning
mathematics's primacy is to improve
skills in solving a problem and efforts to
find various solutions to problems that
can train perseverance and persistence,
and mathematics is important in every-
day life. Many career fields require a
strong foundation of mathematical
knowledge (TIMSS, 2015).

However, the reality shows that
mathematics achievement performance
according to International standards for
Indonesian students is ranked 48 out of
56 participating countries. The percent-
age of Indonesian students' mathematics
performance at a low standard (students
already have basic mathematical
knowledge) is 50%, at an intermediate
standard (students can apply basic math-
ematical knowledge to simple situations)
is 20%, at a high standard (students can
apply their knowledge and understanding
to solve problems) is only 3%, and at a
higher standard (students can apply their
knowledge and understanding to solve
problems in various situations that are
relatively complicated and able to pro-
vide reasons) is 0% (TIMSS, 2015).

The average percentage of national
examination results for mathematics sub-
ject at the SMP/MTs level is 43.50% at
the national level, for Aceh Province is
35.17%, and North Aceh Regency is
37.39%, and at the level of Education
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Units, especially SMPN 1 Samudera, is
5.43%. Therefore, the average percent-
age acquisition in mathematics subjects
is still low compared to the absorption
capacity that should have been achieved,
which is 55.00% (Puspendik, 2018). The
national examination results in 2017/2018
also show that based on the characteris-
tics of the questions according to the
cognitive level, there are still many ques-
tion absorption capacities that are lower
than what they should have achieved.
One of them is at level 2 (applying) for
the question indicator "solving story
questions related to the linear equations
in two variables" the average national
acquisition is 35.21%, while in Aceh Prov-
ince, it is 27.96% (Puspendik, 2018).

The national examination results in
2018/2019 also show that the question
absorption capacity is still low from
55.00%, as in the question indicator "ana-
lyzing problems about the creation of
new arithmetic series". The national av-
erage is 27.23%, while in Aceh Province is
22.10%, for the question indicator "ana-
lyzes the problem of the linear equations
in two variables" national average is
36.90%, while in Aceh Province is 26.19%
(Puspendik, 2019).

The achievement of learning out-
comes of mathematics subject obtained
by Indonesian students is still low be-
cause students are only required to solve
problems rather than being trained to
present/formulate existing problems (La-
rawati, Isrok’aton, & Gusrayani, 2016).
Students also still have difficulty in un-
derstanding and interpreting the mean-
ing of story/non-routine problems, and
they still have difficulty in presenting dai-
ly life problems into a mathematical
model and determining the right strategy
to solve them (Darmawan, Kharismawati,
Hendriana, & Purwasih, 2018). When
learning mathematics in schools, teach-
ers play a more active role, while stu-
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dents only pay attention and are rarely
trained with non-routine questions. As a
result, students' critical thinking skills are
low (Yunita, Rosyana, & Hendrian, 2018).

Based on preliminary observations
that the researchers done, it was found
that students were less able to provide
further explanations and make decisions
(make reasons) and were less able to de-
termine appropriate concepts and strat-
egies to solve a problem. Thus, the prob-
lem was found that critical thinking skills
are still low even though critical thinking
skills are very important and must be
mastered by students. The skills that
must be possessed by students at the
SMP/MTs/SMPLB levels contained in
Permendiknas Number 20 (2016) are stu-
dents must have skills in thinking and be-
having, including: creative, productive,
critical, self-regulated, collaborative, and
communicative. Critical thinking skills are
very important and need to be mastered
by students in order to understand and
solve a problem both in the sphere of ed-
ucation and real-life and be able to pre-
sent well-constructed arguments (Judge,
Jones, & McCreery, 2009). Critical think-
ing is an aspect of thinking activities. In
the learning process, critical thinking is
useful as a tool to generate new
knowledge by processing existing
knowledge and ideas through analysis,
understanding, and synthesis. (Moon,
2008).

The 2013 curriculum not only re-
quires students to master critical thinking
skills but also must have a self-requlation
character in learning. Self-regulated
learning is a very important aspect be-
cause self-regulation can develop stu-
dents' academic skills in 5 aspects, name-
ly: planning and using study time more
effectively, understanding and drawing
conclusions from learning matter better,
improving note-taking techniques, antic-
ipating and prepare things for the test

better, write more effectively (Zimmer-
man, Bonner, & Kovach, 1996).

A self-requlation character is the
main character that every individual must
have to optimally empower all the poten-
tial, abilities, skills, creativity, and innova-
tion that exists in each individual later;
therefore, they can achieve the goals
they want to achieve (Rianawati, 2014).
Students need to be trained to be self-
regulated in learning because self-
regulated learning also determines stu-
dents’ learning success and needs to in-
crease self-regulation in learning in order
that students can be more responsible for
their success of learning (Fajriyah, Yoga,
Padillah, & Marten, 2019). Students who
are self-regulated in learning will be able
to withstand challenging and difficult sit-
uations, remain positive and assertive in
the face of failure and adjust or change
their behavior when they are not success-
ful (Clearly, 2018).

Based on Sofyan & Ratumanan's
research, it was stated that the effect of
learning activities on students' mathe-
matics learning outcomes directly or indi-
rectly through self-regulated learning is
34.1% in the large category (Sofyan &
Ratumanan, 2018). On the other hand, it
was found that 66% of students really
liked learning mathematics, but it was
not supported by the resources available
in schools where 61% of the conditions
and resources of Indonesian schools had
problems ranging from moderate to se-
vere categories. It was also found that
self-confidence in Mathematics is only
23% of students who are very confident,
53% are confident, and 24% are not con-
fident (TIMSS, 2015). Most of the stu-
dents only copy answers from capable
friends without understanding the an-
swers they have got (Sofyan & Ratuman-
an, 2018).

Based on preliminary observations
by interviewing several students, it was



found that the lack of effort and desire of
students to follow lessons well and seri-
ously, students tend to be down and out,
not paying enough attention when the
teacher explains the lesson. The interac-
tions that occur in the classroom are still
dominated by students who have more
abilities, and many of them tend to wait
for the results of their friends' work to be
copied. Therefore, another problem was
found that the students' self-requlated
learning was still low. Self-regulation in
learning is an active learning activity that
is motivated by the intention and motive
to master competency in order to solve a
problem (Wicaksono & Roza, 2016). Stu-
dents who are self-requlated in learning
will be actively involved and can control
their behavior, motivation, and cognition
when completing academic  tasks
(Schwart, 2005).

One alternative learning model that
is expected to help students improve crit-
ical thinking skills and self-regulation
learning is the Situation-Based-Learning
model. In this SBL learning model, the
teacher's task is only to guide students as
facilitators, help and guide students if
they find any difficulties (Isrok’atun &
Tiurlina, 2016).

The model consists of 4 stag-
es/phases, namely (a) Creating Mathe-
matical Situation, in this first stage, the
teacher creates mathematical situations
that can help students to raise various
questions. (b) posing mathematical prob-
lem, in this second stage, students are
expected to be able to interpret and ana-
lyze the situation that has been present-
ed by the teacher in order to make ques-
tions that are in accordance with the con-
text being studied and have a solution to
solve.

Practicing critical thinking skills is
to get used to asking yourself and others
because these questions will later en-
courage the brain or mind to come up
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with ideas to answer or find better solu-
tions (Alvonco, 2013). (c) solving mathe-
matical problem, in this third stage, stu-
dents are expected to be able to analyze
and evaluate in choosing questions that
need to be resolved and not out of the
context that is being studied. (d) applying
mathematics, at this last stage, students
are expected to be able to interpret, ana-
lyze and evaluate in applying the con-
cepts obtained to solve applied practice
questions. The expectation after passing
each stage of SBL learning, students are
accustomed to solving a problem critical-
ly and self-regulated in empowering or
managing the best possible time in work-
ing on each problem that occurs at each
stage/phase of SBL learning.

Several studies conducted prove
that the Situation-Based-Learning (SBL)
model has a positive impact on learning,
namely an improvement in the Creative
Problem-Solving Ability (CPS) of mathe-
matics students taught using SBL learn-
ing compared to students taught using
conventional learning (Ardagh & Borges,
2016). The application of the SBL learn-
ing model can improve mathematical
problem-solving skills (Lestari, Andinny,
& Mailizar, 2019). The SBL learning mod-
el has an influence on quantitative litera-
cy (Latifah, Cahya & Suhendra, 2017).
Competencies that are directly related to
quantitative literacy are critical thinking,
problem-solving, decision making, com-
munication, information literacy, and
media literacy (NCTM, 2012). The previ-
ous research conducted by Latifah, Ca-
hya & Suhendra (2017) focuses on the ef-
fect of using the SBL model on critical
thinking skills. However, the research has
not been carried out related to increasing
critical thinking skills accompanied by
self-requlated learning.

Therefore, there are two problem
formulations to be analyzed: the im-
provement of mathematical critical
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thinking skills and the self-regulated
learning in mathematics of students who
are taught using the SBL learning model
better than students who are taught con-
ventionally.

METHODS

This research used a quantitative ap-
proach with the experimental research
type. The population in this research was
grade VIIl SMPN 1 Samudera. The popu-
lation selection is based on the reason
that the National Examination (UN) re-
sults of students in mathematics at this
school are still low. It can be seen from
the results of the 2017/2018 academic
year in SMP/MTsN. The research design
used was the nonequivalent control
group design; therefore, there were two
classes be the samples, namely class VIII-
1 with 30 students as the experimental
class, which was taught using the SBL
model and class VIII-2 with 22 students as
the control class taught conventionally.
The two classes were randomly selected
by using a simple random sampling tech-
nique. The independent variable in this
research is the situation-based learning
(SBL) model, while critical thinking skills
and self-regulated learning are the de-
pendent variables. The learning process
lasts for 5 meetings. The data were col-
lected from the results of the pretest and
the post-test students’ critical thinking
skills and self-requlated learning.

The test of critical thinking skills
with regard to relations and functions
matter in  mathematics subject in
SMP/MTsN grade VIII 2013 curriculum
consists of four questions in the form of
descriptions. The arrangement is adjust-
ed to the indicators of critical thinking
skills. In this research, indicators of criti-
cal thinking skills were adapted from Is-
maimuza (2010) and Facione & Facione
(2011). The indicators of critical thinking

skills are (a) interpretation (categorizing
problems, making meanings, clarifying
meanings), (b) analysis (determining im-
portant information, connecting im-
portant information with other matter or
knowledge, choosing the appropriate
strategy), (c) evaluation (considering in-
formation, considering arguments, giving
reasons). However, to get good test
questions, it is necessary to do a test
questions try out to determine the validi-
ty, reliability, discrimination power, and
level of difficulty of each question. The
correlation coefficient (ry) of the validity
of the questions obtained was 0.38 to
0.45, the reliability coefficient of the
questions was 0.89, the discrimination
power of each question was 0.49 to 0.70,
and the level of difficulty of the questions
obtained was from 0.30 to 0.62.
Self-regulated learning data were
collected from the answers of the self-
regulated learning in mathematics ques-
tionnaire. The self-regulated learning
questionnaire in this research was
adapted from Jansen, Leeuwen, Janssen,
Kester, & Kalz (2017), with 5 indicators,
namely (a) metacognitive skills, (b) struc-
turing learning time, (c) time manage-
ment, (d) help seeking, and (e) persis-
tence. The self-requlated learning ques-
tionnaire has been tested and analyzed
using exploratory factor analysis and con-
firmatory factor analysis. The reliability
scale of the exploratory factor analysis
(EFA) results was obtained ranging from
a = 0.68 to @ = 0.91 and for confirmato-
ry factor analysis (CFA) ranging from a =
0.705 to @ = 0.902. The scale used in this
instrument is in the form of a closed
questionnaire scale with a 7-point Likert
scale, ranging from "absolutely not
true/not in accordance with me" (= 1) to
"very true/in accordance with me" (= 7).
The data analysis technique used is
descriptive and inferential statistics. The
descriptive statistical analysis step of the
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Table 3. Relative Frequency Distribution of Mathematical Critical Thinking Skills

Indicator of Mathe- Control Experiment
matical Critical Think- Pretes Postes Pretes Postes
ing Skills észz Good észz Good C::Zf:l Good écf::l Good
Interpretation 72.5% 27.5% 50% 50%  63.5% 36.5% 11.5% 88.5%
Analysis 91% 9% 64% 36% 81% 19% 37% 63%
Evaluation 95% 5% 80% 20% 92% 8% 53% 47%

pretest and post-test data started with
the relative frequency distribution, then
continued with the table of descriptive
statistics. The relative frequency distribu-
tion of the critical thinking skills data
used to see the extent of the percentage
of improvement by looking for the differ-
ence between the post-test and pretest
score percentages, the self-regulated
learning data used to see the tendency of
self-requlated learning in mathematics.
The analysis of the inferential statistics
step of the pretest data started from the
normality test, homogeneity, and the
mean similarity test. The next inferential
statistical analysis to see the improve-
ment using the N-gain data starts from
the analysis of the N-gain difference test,
the effect size test, and the N-gain value
criterion test.

The analysis of the N-gain effect
size test is useful for seeing how signifi-
cant the difference experiencing im-
provement of critical thinking skills and
self-requlated learning between the two
classes; the following is the formula for
the effect size and the criteria for the ef-
fect size test:

d:<g>SBL_<g>T
< SD >

Information: d (effect size), < g >g5;. is
the mean N-gain of the experimental
class, and < g >7 is the mean N-gain of
the control class, and < SD > is the mean
of standard deviation.

Table 1. Criteria for the effect size test

Effect Size Size Interpretation

d~0,80 Large Meaningful/lmportant

d~050  Medium €55 MeaningfullLess
Important

d~0,20 Small Not Meaningful/Not
Important

Note. d = effect size value, adapted from “Statis-
tics Plain and Simple” by Sherri L. Jackson, 2014.

The analysis of the N-gain value cri-
terion is carried out to determine how
effective the learning model used in im-
proving critical thinking skills and self-
regulated learning, the following is the
formula for finding the N-gain value and
the criteria for the N-gain value:

posttest score — pretest score

N — gain = —
9 ideal score — pretest score

Table 2. Criteria for the N-gain value

N-gain Score Size Interpretation
g=07 High Very Effective

03<g<0,7 Moderate Effective
g<03 Low Less Effective

Note: g = normalized gain value, adapted from "An-
alyzing Change/Gain Score" by Richard R. Hake,

1997

Although the researcher has tried
to condition one experimental class and
one control class, and the pretest mean
scores for the two groups are relatively
the same, it still has its weaknesses. It is
impossible for the researcher to form a
class with random samples from all paral-
lel classes because it will interfere with
learning in the classroom. Researchers
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are also not possible to control the situa-
tion of students outside of learning; for
example, students are not allowed to
take part in mathematics learning other
than predetermined lesson hours such as
interactions with other teachers, mathe-
matics group learning outside of learning
hours, private lessons, and others where
it exists the possibility of influencing the
learning outcomes they achieved. From
the analysis side, because the quantita-
tive method is analyzed in inferential sta-
tistics, namely analyzing the average or
as a whole, then it is difficult to observe
more in-depth condition or signs, re-
searchers have attempted to explain an
actual situation through descriptive sta-
tistics, but even that has not been able to
describe a situation as a whole or individ-
vally.

RESULTS AND DISCUSSION
Research Results
Mathematical Critical Thinking Skills

Table 3 below shows the percentage ac-
quisition of data for each indicator and
each class. In the control class the inter-
pretation indicator increased by 22.5%,
the analysis indicator increased by 27%,
and the evaluation indicator increased by
15%. In the experimental class, the inter-
pretation indicator increased by 52%, the
analysis indicator increased by 4£4%, and
the evaluation indicator increased by
39%. It can be seen that the percentage of
critical thinking skills improvement of the
experimental class that was taught using
the SBL model is greater than the control
class. As shown in Figure 1 below, stu-
dents' mathematical critical thinking skills
who are taught with the Situation-Based-
Learning (SBL) model are better than
students who are taught conventionally.
The data of the pretest score of
mathematical critical thinking skills,

which were analyzed in descriptive statis-
tics, showed that the two classes had al-
most the same or not much different
mean and variance, while in the post-test
data, the experimental class, after being
taught using the SBL model experienced
an increase in mean of critical thinking
skills better than the control class. The
results are shown in table 4.

Table 4. Descriptive Statistical Analysis

Pretest
N Min Max Mean SD
Control 22 3.00 14.50 7.52 3.19
Experimental 30 3.00 13.88 7.54 3.31
Posttest
N Min Max Mean SD
Control 22 3.00 14.39 7-43 3.36

Experimental 30 7.32 1772 13.35 2.99

The improvement of mathematical
critical thinking skills obtained based on
descriptive statistics in the above discus-
sion needs to be further analyzed by con-
ducting statistical tests to determine the
significant difference in the increase. The
pretest data normality test was carried
out using the Shapiro-Wilk statistical test,
obtained the statistical value of control
class is 0.936 with a significance value =
0.16 > 0.05, and the statistical value of
the experimental class is 0.941 with a sig-
nificance value = 0.095 > 0.05, that Ho is
accepted. Thus, it can be concluded that
the pretest data were normally distrib-
uted. The statistical test used for the pre-
test data homogeneity test is the Bartlett
test, the significance value of the Bartlett
test with Chi-Square statistics obtained
by x2, .. With the amount of 0.229 and
X% for dk = 2-1is 3.841; this means the
value of x2, . < x2.,. then both vari-
ances of the data are homogeneous.

The mean similarity test was ana-
lyzed using the t-test statistical test, and
it was obtained that the sig (2-tailed) val-
ve = 0.988 for the variance, which was
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Tabel 5. Relative Frequency Distribution of Mathematics Self-Learning

. Control Experiment
Self-L'earnlng Pretes Postes Pretes Postes
Indicator
KM N M KM N M KM N M KM N M

gﬂk"‘i‘ﬁacogn't"’e oo W6 B 4 3% 5% 7% % 2% 3% % 8%
Time Manajemen 799% 6% 15% 45% 5% 150% 68% 7% 26% 13% 10% 77%
Learning Envi-

ronment Ar- 10% 39% 26% 10% 64% 79% 4% 17% 15% o% 85%
rangement 51%

LookingforHelp  79% 5% 15% 54% 6% 40% 71% 1% 28% 32% 9% 59%
Persistence 77% 7% 15% 51% 5% 44% 62% 20% 18% 6% 4% 90%

assumed to be the same, the significance
value was 0.988 > 0.05, so H, is accepted
and also obtained the tcount = 0.014, from
the t-distribution list with the probability
0.975, and dk = 5o obtained to.g;5 = 2.008,
therefore, that tcount = 0.014 is in the ac-
ceptance region H,, that is, there were
no significant differences in mathemati-
cal critical thinking skills between ex-
perimental class students and control
class students before treatment.

The post-test data analyzed were
N-gain (normalized gain) data of the
mathematical critical thinking skills, us-
ing non-parametric tests with the Mann-
Whitney statistical test, the value of U =
54.500, SO (rk) = 0.835, thus the effective-
ness of the implementation of the learn-
ing model using SBL and conventional
can explain with the amount of (0.835)?
or 69.72% mathematical critical thinking
skills. The significance (2-tailed) value ob-
tained is 0.0001, so that the significance
(1-tailed) = 0.0001/2 = 0.000005 < 0.05 SO
reject Ho, shows that there were signifi-
cant differences in the improvement of
the mathematical critical thinking skills
of students who are taught using the SBL
model better than students who are
taught conventionally. The results of the
analysis of the effect size of the pretest
and post-test scores for the control class
were d = 0.30, the experimental class was
d =1.80, and the differences between the

two classes were d = 1.87. The results of
the analysis of the N-gain value criterion
of the control class is g = 0.19, and the
experimental class is g = 0.63.

Self-Regulated Learning in Mathematics
Table 5 shows that in the data of post-
test, the tendency of self-regulated learn-
ing in mathematics of the control class is
no better than the experimental class
that was taught using the SBL model. In
graph 2 shows that the difference in the
percentage of the pretest and post-test
frequency of self-requlated learning in
mathematics in the control class is small-
er than the experimental class, and the
percentage acquisition of the post-test
frequency of self-requlated learning in
mathematics after being applied to the
two classes is different. This shows that
the tendency of self-requlated learning in
mathematics in experimental class stu-
dents who are taught with the Situation-
Based-Learning (SBL) model is better
compared to students who are taught
conventionally.

The pretest data of the descriptive

analysis result of the self-reqgulated learn-
ing in mathematics questionnaire of the
two classes has almost the same or not
much different mean and variance, while
in the post-test data, the mean score of
students' self-regulated learning in math-
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ematics in the two classes is different, as
shown in Table 6.

Table 6. Descriptive Statistical Analysis
N Min Max Med
Control 22 82.00 168.00 126.00

Experimental 30 82.00 216.00 125.00
N Min Max  Med

Control 22 122.00 226.00 154.00

Experimental 30 138.00 228.00 215.00

Furthermore, inferential statistics
data analysis is carried out, the pretest
data for self-regulated learning in math-
ematics will be analyzed in non-
parametric statistics because the data is
in the form of ordinal scale starting from
the mean similarity pretest data using
the Mann-Whitney statistical test, ob-
tained a significance (2-tailed) value with
the amount of o0.795. Significance (a-
tailed) value = 0.795/2 = 0.3975 > 0.05 S0,
Ho is accepted. It shows that there were
no differences in self-requlated learning
in mathematics between students in the
experimental class and the control class
before given the treatment.

The post-test data analyzed were
N-gain (normalized gain) data for self-
regulated learning in mathematics, using
a non-parametric test with the Mann-
Whitney statistical test, obtained a value
of U = 128.500, so (rk) = 0.611 thus the
effectiveness of the implementation of
the learning model using SBL and con-
ventional can explain with the amount of
(0.611)? or 37.3% self-reqgulated learning
in mathematics. The sig (2-tailed) value
obtained is 0.001. The sig value (1-tailed)
= 0.0001/2 = 0.00005 < 0.05 SO reject Ho.
It shows that there was a significant dif-
ference in the improvement of self-
regulated learning in mathematics of
students who are taught using the SBL
model better than students who are
taught conventionally. The results of the
analysis of the effect size of the pretest

and post-test scores for the control class
was d = 1.65, the experimental class was
d = 3.00, and the difference between the
two classes was d = 1.43. The results of
the analysis of the N-gain value criterion
of the control class was g = 0.32, and the
experimental class was g = 0.61.

Discussion

Based on the results of research that
have been analyzed statistically, it shows
that there was an increase in students’
mathematical critical thinking skills and
self-regulated learning in mathematics
who are taught using the SBL model,
both variables have a large effect size,
and the effectiveness of the SBL model is
categorized as moderate on each varia-
ble.

In the critical thinking skills varia-
ble, there were significant differences in
the increase in students who are taught
using the SBL model are better than stu-
dents who are taught conventionally,
have a meaningful/important difference
and increase in experiencing improve-
ment of critical thinking skills between
the experimental and control classes, and
the SBL model is more effective in im-
proving critical thinking skills than con-
ventional learning model. Likewise, in the
self-requlated learning variable, that
there were significant differences in the
increase in the self-requlated learning of
students who are taught with SBL better
than those taught conventionally, ob-
tained a meaningful/important difference
improvement between the two classes is
obtained, the SBL model is more effec-
tive in increasing self-requlated learning
compared to the conventional learning
model.

The Situation — Based — Learning
(SBL) model can be used to improve criti-
cal thinking skills and self-regulated
learning because at each stage in the SBL



model it requires students to be able to
think and analyze something properly,
thoroughly and precisely, especially at
posing mathematical problem stage
(presenting mathematical questions)
aims to make students ask a variety of
questions ranging from simple questions
to more complex questions.

Critical thinking skills can be trained
by getting used to asking questions start-
ing from simple questions to deep ques-
tions, such as what, why, and how (Surya,
2013). Not only that, self-regulated learn-
ing also needs to be trained. As Fajriyah,
Yoga, Padillah, & Marten (2019) stated,
students need to be trained to be self-
regulated in learning because self-
regulated learning also determines stu-
dents’ learning success and needs to in-
crease self-regulated in learning so that
students can more responsible for their
success of learning.

In the third stage, solving mathe-
matical problems requires students to be
able to sort out problems that are im-
portant and need to be resolved and ana-
lyze situations, existing problems, and
forming possible solutions or forming and
make strategies to solve such problems
(Isrok'aton, & Tiurlina, 2014). The last
stage is applying mathematic students
work on several applied problems by ap-
plying the concepts they have obtained in
the third stage, namely solving mathe-
matical problems (Isrok'atun & Tiurlina,
2016).

Based on the results of the research
on the implementation of the SBL model
to improve critical thinking skills and self-
regulated learning in mathematics, after
a descriptive analysis, it was found that
there was an increase in student’s math-
ematical critical thinking skills and self-
regulated learning in mathematics who
were taught using the SBL learning mod-
el. However, there are indicators of
mathematical critical thinking skills that
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are still low compared to other indicators,
namely evaluation; after being investi-
gated, it turns out that the most frequent
evaluation indicators are on the level 2
rating scale, namely considering state-
ments or considering arguments and giv-
ing wrong reasons, after being checked
again, it turns out that there are still
many students who are only able to con-
sider statements, after being investigat-
ed this is because the students' activity
sheets are not enough to practice consid-
ering arguments well.

In the self-requlated learning varia-
ble, there is one indicator that is still low
compared to other indicators, namely the
indicator of help seeking. After being in-
vestigated, it turns out that one of the
indicators of help-seeking is that the 7t
statement shows that the frequency of
students who are used to asking for help
from the teacher is still a lot. This is be-
cause some students ask for help from
the teacher just to make sure of what
they will or have done; this shows that
they are still doubtful and unsure of what
they think and what they have done.

The factor that causes one of the
indicators of critical thinking skills and
self-requlated learning to be low when
viewed from the learning process that
takes place is the Posing mathematical
problem phase. Students often ask the
teacher about the statements or ques-
tions they have made correct/appropriate
or vice versa. This causes students not to
believe in consideration of arguments
and reasons that they have made them-
selves, as well as students have a de-
pendency to ask the teacher.

CLOSING
Conclusions

Based on the research results and discus-
sions, it can be concluded that there were
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significant differences in the improve-
ment of critical thinking skills and self-
regulated learning of students who are
taught using SBL better than students
who are taught conventionally. This is
supported by the results of the analysis of
the N-gain effect size test obtained that
the difference and increase of improve-
ment in the pretest and post-test scores
of the control class is no better than the
experimental class, as well as the results
of the analysis of the N-gain value criteri-
on which indicate that the SBL model is
more effective than the conventional
learning model. Thus, the use of SBL
model can improve students’ mathemat-
ical critical thinking skills and self-
regulated learning in mathematics better
than the conventional learning model.

Suggestions

Based on the conclusions obtained in this
research, the researcher recommends
both readers and future researchers who
are interested in conducting further re-
search, further research is needed on the
arrangement of a more focused students
worksheet; in order to all indicators of
critical thinking skills increase and meet
the value of minimum completeness cri-
teria, and it is necessary to do further re-
search on the use of the SBL model to
have a consistent effects or not on im-
proving mathematical critical thinking
skills and self-requlated learning in
mathematics.
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