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EFFECTIVENESS OF BLENDED LEARNING IN HOTS
FOR SCIENCE IN ELEMENTARY SCHOOL

Abstract. The purpose of this study was to determine the effectiveness of blended learning
on HOTS (Higher Order Thinking Skills) for fifth-grade students in science learning. This study
uses experimental research methods. The subjects in this study were fifth-grade students at Public
Primary School Number 2 Rejosari and Public Primary School Ngegot with 56 students as the
experimental class and Class V at Public Primary School Number 1 and 3 Rejosari in Mijen
Demak District with 46 students as the control class. The effectiveness of this blended learning
model can be seen from the results of the N-Gain score test where the experimental class has an
average increase in student learning outcomes of 0.43 in the medium category and the control class
in the low category with an average of 0.15. While the results of the Wilcoxon test are known as
Asymp.Sig. (2-tailed) is worth 0.000. So, it can be concluded that there is a difference between the
pre-test and post-test learning outcomes of the experimental and control classes. These differences
were analyzed by the Mann-Whitney Test. Based on the Mann-Whitney test, it is known that the
value of Asymp.Sig. (2-tailed) of 0.000 is smaller than < 0.05 probability value. So, it can be
concluded that there is a HOTS difference between the experimental and control classes, where the
average of the experimental group is more than the average of the control group. It can be
concluded that the application of blended learning has a significant impact on student HOTS in
science lessons for grade V elementary. The article analyzes the results of this study.
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Bacraypim MekTenTeri FoUIBIMFA APHAJIFAH KOFAPBI PETTi OiiJ1ay JaFIbLIAPbIHAAFbI
apaJjiac OKbITYAbIH THIMIIJTIri

AngaTnma. byn 3epTreyniH MakcaTbl OECIHIIN CBHIHBII OKYIIBUIAPBIHBIH KapaThLIbICTAHY
MIOHJIEPIH OKBITYJAFbl KOFaphl PETTI OWJiay JaFabuIapbl OOMBIHINIA apayiac OKBITYIBIH THIMILUTITIH
aHbIKTay Oonabl. byn 3epTreyde sKcnepUMEHTalAbl 3epTTey SICTepl KoJgaHbLIaabl. by
3epTTeyaiH cyobektiiepi No2 MemiekeTTik Oacrayblin MEKTeOiHIH OECIHII CHIHBIN OKYIIbLIAphI
Pexxocapu xone Hreror memuiekeTTik OacTaybllll MEKTEOIHIH 56 OKYIIBICHI SKCIEPHUMEHTAIIBI
CBHIHBINT peTiHne xoHe Mmxen Jlemak aynaneiHgarel Nel skxone 3 Pexocapu MeMIJIEKETTIK
Oactaybin MeKTeOiHIH V CBIHBIOBIH 46 OKYIIBICHI OaKblUIay TOOBIHIA O0Jbl. bys apanac oKbITY
mojeniniH ThiMaumrin  N-Gain  Gamn  TecTi HOTHMXKeNepiHeH Kepyre Oojanbl, MyHJa
AKCIIEPUMEHTTIK CBHIHBINITA OpTallla CAHATTaFbl OKYLIBUIAPIBIH OKYy HOTHxkenepiniH 0,43-ke, an
TOMEHT1 CaHaTTarbl Oakbuiay ChIHBIOBI opramia 0,15-ke eckeni Oaiikamanel. Wilcoxon TecTiHIH
Hotwkenepi Asymp.Sig peringe 0,000 exeni 6enristi. COHBIMEH, YKCIIEPUMEHTAJIBI )KoHE OaKpLIay
cabaKTapbIHBIH TECTKE JICHIHT1 OHE KEHIHT1 OKY HOTIDIKEJEPIHIH apachlHAa aibIpMAaIlbUIBIK Oap
Jen KOPBITBIHIBI jkacayra Oonanbl. byn alibipMambUiblkTap MaHH-YUTHH CBhIHAFbl apKbLUIBI
tanganrad. Mann-Whitney Ttecti Herizinge Asymp.Sig moni Oenrimi, 0,000 BIKTUMaNABIK MOHI
<0,05-ten «imri. COHBIMEH, IKCHEPUMEHTAJAbI KOHE OaKbLIay CHIHBINTAPBl apachlHa >KOFAphI
TIOpeXelTi oiJiay JaFAbUIaApbIHBIH aBIPMAIITBLUIBIFEI Oap JIET KOPBITBHIHABI JKacayFa 0oJiajbl, MyHIa
SKCIIEPUMEHTAJIbl TONTHIH OpTalla MOHI OakbUiay TOOBIHBIH OpTallachlHAH KOFapbl. Apaiac
OKBITYZIBI KOJJIaHy OacTaybilll V CBHIHBINITAFbl KapaThUIBICTAHY Ca0aKTapbhlHIA OKYIIBUIAPIBIH
JKOFapbl JIOpeXKeNl Oilay JarabulapblHAa alTapiblKTail ocep eTelll JAEN KOPBITHIHIBI JKacayra
Oomazpl. Makanaaa aTainMbll 3epTTey/IiH HOTHKEIepl TajliaHaIbl.

Kiar ce3aep: apanac OKbITY, KOFapbl JACHIEIII Oiflay NaFAbUIaphl, FHUIBIM, YKCIEPUMEHT,
TECT.
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3q)(l)eKTI/IBHOCTI> CMCIIAHHOI'0 Oﬁy‘leﬂl/lﬂ B HABBIKAX MBIINVICHUA BBICHICI0 MOPAAKA TJIs1
€CTECTBCHHBLIX HAYK B HavyaJbHOH IIKO0JIe

AnHoTanusi. Ilenp »3TOro wuccremoBaHWs cocTosjla B TOM, 4TOOBI —OINpENeNUTh
3¢ (HEeKTUBHOCTh CMEUIAHHOTO OOYYEeHMsI HAaBbIKAM MBIIIJICHHUS BBICIIErO MOPSAKA JUIsl yJallluXcs
IIATOTO Kjacca INPU W3yYEHUU ECTECTBEHHBIX HAayK. B JTaHHOM HCCIIEJOBaHMM HCIIOJB3YIOTCA
SKCIIEPUMEHTAaJIbHbIE METOJIbl HccienoBaHusl. CyObeKTaMu 3TOro MCCIeN0oBaHMs ObUIM ydaliuecs
IIATOTO Kjacca TOCYAAapCTBEHHOW HauyaibHOM IKoabl Ne2 Pemkocapu U TrocynapCTBEHHOMN
HavyaJlbHOW KOl Hreror ¢ 56 yyammmucs B KauecTBe SKCIEPUMEHTAIBHOIO Kjlacca u Kiace V
rocy/lapCcTBEHHON HaudainbHOW mkoabel Nel m 3 Pemxocapu B pailone Mwumxken-llemak ¢ 46
yUYalUMHCS B Ka4eCTBE SKCIEPUMEHTAIBHOI0 Kiacca. DPPEeKTUBHOCTH 3TOM MOJENN CMEIIAHHOTO
00y4eHHs MOKHO YBHJIETh U3 pe3ynbTaToB Tecta N-Gain score, I71e B SKCIIEpUMEHTAIbHOM KJlacce
CPEeIHMII MPUPOCT Pe3yabTATOB 00ydeHUs1 ydamuxcs coctasiseT 0,43 B cpeaHeil kareropuu, a B
KOHTPOJIBHOM KJIACCE — B HM3KOM KaTeropuu co cpeaHum nokaszateineM 0,15. B To Bpems kak
pe3ynbTaThl TecTa YWIKOKCOHa H3BecTHhl Kak Asymp.Sig. (aByctoponnwuii) 0,000. Taxum
o0pa3oM, MOXHO CJelaTb BBIBOJA, 4YTO CYLIECTBYET pa3HUIA MEXIY JOTECTOBBIMU H
MOCJIETECTOBBIMH pPE3yJbTaTaMH OOYYEHHS] HKCHEPHUMEHTANIbHBIX M KOHTPOJBHBIX KIJIACCOB. JTH
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pa3inuusi aHAIM3UPOBAIM C IIOMOLIBIO Kpurepus Manna-YutHu. Ha ocHoBanum Kpurepus
ManHa-YUTHH M3BECTHO, 4TO 3HaueHue Asymp.Sig. (nByctoponHuii) 0,000 MeHbIIe 3HAYCHUS
BepositHoCTH <0,05. Takum 006pa3zoM, MOXKHO CIIEIaTh BBIBOJ, YTO CYIIECTBYET pa3HUIlA B HABBIKAX
MBIIIJIEHHS] BBICIIETO MOPSAJIKA MEXAY 3KCIEPUMEHTAIbHBIM M KOHTPOJIBHBIM KJlaccaMi, TIJe
cCpelHee 3HaueHUE IKCHEPUMEHTAIbHON TPYIIbI OOJbIIE, YEM CpEelHEE 3HAYECHHUE KOHTPOJIHHOU
rpynmel. MOXHO cenaTh BBIBOJ, 4YTO TPHUMEHEHHE CMEIIAaHHOTO OOYy4YeHHsS OKa3bIBaeT
3HAQUUTEJIbHOE BIIMSHUE HA HABBIKM MBINUICHUS YYAIlMXCS BBICIIErO IMOpSAKAa Ha YpOKax
€CTECTBO3HAaHUA B V KJlacce HavyajJbHOM LIKOJIBI. B cTaThe aHamM3upyrOTCs pe3ysbTaThl JaHHOTO
HCCIEA0BaHUS.

KiroueBble cioBa: cMemaHHoe o0y4yeHHE, HABBIKM MBIIUICHUS BBICIIETO MOPSIKa, HayKa,
JKCIEPUMEHT, TECT.

Introduction

The world of education is now faced with a new problem, namely the presence of Corona
Virus Disease or better known as the corona virus or Covid-19. Various efforts have been
deployed in the context of prevention to cut the chain of the spread of the corona virus. These
efforts are proven by the government having implemented new policies. The new policy
implemented by the government also applies to the education sector. In the education sector, the
government and the education management team have formulated new policies as well as possible
so that teachers and students can continue to carry out teaching and learning activities as they
should [1]. The government has issued an official circular letter from the Ministry of Education
and Culture, namely Circular Letter Number 4 of 2020 concerning the Implementation of
Education Policies in the Emergency Period for the Spread of Corona Virus Disease (Covid-19). In
the circular, it is explained about the implementation of the learning process from home or online
distance learning (within the network) and offline (outside the network).

The impact of studying at home is that children prefer to play on cellphones than study, they
forget their duties as students. Every day they only play cellphones, tasks that should be done at
home are not done. This makes their thinking power low because they have forgotten the lessons
they should learn. Whereas in the 2013 curriculum that is currently developing in Indonesia, the
government demands a learning process that emphasizes Higher Order Thinking Skills (HOTS) [2].
This is in accordance with Government Regulation Number 32 of 2013 which states that the
learning process in educational units is carried out interactively, inspiring, fun, challenging and
motivating students to participate actively, as well as providing sufficient space for initiative,
creativity, logic, independence according to talent interests and physical and psychological
development of students.

The learning process that emphasizes the Higher Order Thinking Skill (HOTS) applies 5
competencies that must be mastered by students. These competencies are critical thinking, creative
and innovative, collaboration and confidence [3]. The reality that occurs in the field is that many
students have not mastered the HOTS competence, this is because students are not familiar with the
HOTS learning process. However, the HOTS assessment module with the application of 4C in
learning can lead students to think critically in problem solving [4]. Likewise, HOTS-based
scientific learning can improve students' concepts and skills effectively [5].

Apart from student factors, teachers also have an important role in determining student
success in learning. The teacher's lack of responsiveness in taking advantage of what students like
today must be understood by the teacher, because by understanding the preferences of our students,
we know what students want. Today's students are closer to Android phones, therefore we must use
cellphones as a learning bridge that is close to the world of students, by using cellphones, student
learning becomes fun, not boring, full of motivation, enthusiasm and attracts attention. For the
learning process, teachers must master the HOTS-oriented learning process which includes aspects
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of knowledge transfer, critical and creative thinking and problem solving. Teachers do not only use
monotonous lectures in learning.

Based on the results of observations and interviews with fifth-grade teachers in several
elementary schools in Dabin I, Mijen sub-district, Demak Regency, the environmental theme of
Sahabat Kita, the fifth grade elementary school students, has not been as expected, which has not
met the minimum completeness criteria (KKM) set by the school, namely 70. This is because their
thinking power is low so that students do not understand the material that has been taught by
educators and this has an impact on the difficulty of students analyzing Higher Order Thinking
Skills questions.

Widana [6] reveals that the ability of students in Indonesia is very low. This ability is seen in
understanding complex information, understanding theory, analysis, ability to carry out
investigations, ability to use tools, procedures, and problem solving. The results of the international
study PISA (Program for International Student Assessment) which includes reading literacy
activities, mathematical literacy, and scientific literacy. Malang [7] also revealed that Indonesian
students have very low achievements in: (1) understanding complex information; (2) theory,
analysis, and problem solving; (3) use of tools, procedures and problem solving; and (4) conduct an
investigation.

Trilling & Fadel [8] stated that the main skills that must be possessed in the context of the
21st century are the ability to think creatively, communicate, collaborate and solve problems. The
use of appropriate learning models can improve students' higher-order thinking skills.

Based on several existing problems, this is what encourages researchers to conduct research
that discusses the application of the blended learning model, which is expected to improve students'
higher-order thinking skills in learning science. The researcher wants to do the research with the
title “Development of a Blended Learning Model to Improve Higher Order Thinking Skills the
Environmental Theme of Our Friends for Class V Elementary School Students.

Conceptual Framework. According to Brady in Ekawarna [9] states that the definition of a
learning model is a blueprint (basic framework) that can be used as a guide for making or compiling
learning preparations and then implementing them. Meanwhile, according to Joy & Well in Rusman
[10] states that the learning model is a design that can be used to develop learning plans in the long
term. So, the learning model is the basic framework that is used as a guide for preparing long-term
learning plans.

Husamah [11] said that blended learning is a term that comes from English, which consists of
two syllables, blended and learning. Blended means a good mixture or combination. Blended
learning is basically a combination of the advantages of learning that is carried out face-to-face and
virtually. Meanwhile, according to Singh [12] blended learning is defined as a learning process that
utilizes various approaches. The approach taken can utilize various kinds of media and technology,
where students and educators interact directly, each can exchange information about teaching
materials), independent learning (learning with various modules that have been provided) and
online independent learning. From some of the opinions above, it can be concluded that blended
learning is a combination of the advantages of learning that is carried out face-to-face and virtual
whose approach is carried out by utilizing various kinds of media and technology, as well as online
independent learning.

Semler in Husamah [11] asserts that: «Blended learning combines the best aspects of online
learning, structured face-to-face activities, and real-world practice. Online learning systems,
classroom exercises, and on-the-job experiences will provide valuable experiences for them.
Blended learning uses an approach that empowers other sources of informationy.

While Stein & Graham [13] stated «Blended course as a combination of onsite (i.e face-to-
face) with online experiences to produce effective, efficient, and flexible learning». From this
definition it is said that blended learning is a combination of conventional learning (face to face)
with online learning to produce effective, efficient and flexible learning. Blended learning can
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combine the positive aspects of two learning environments, namely learning done in the classroom
with learning with technology media.

According to John Watson in Husamah [11] the characteristics of blended learning are as
follows; (1) Learning that combines various delivery methods, teaching models, learning styles and
various technology-based media. (2) As a combination of direct or face-to-face teaching,
independent learning, and online learning. (3) Learning that is supported by an effective
combination of delivery methods, teaching methods and learning styles. (4) Teachers and parents of
learning participants have the same important role, teachers as facilitators, and parents as
supporters.

According to McCabe & Gonzalez-Flores [14] states that higher order thinking skills are a
capacity above the information provided, a critical attitude to evaluate, have metacognitive
awareness and have problem solving abilities. According to Stein in Conklin [15] higher order
thinking uses complex, non-algorithmic thinking to complete a task, some of which are
unpredictable, using a different approach to the existing task and different from the example. Based
on some of these opinions, it can be concluded that higher order thinking skills are a complex
thought process in solving a problem and critical in evaluating both in existing tasks and those that
are different from examples.

Aspects of higher order thinking skills are divided into three parts, namely transfer of
knowledge, critical and creative thinking and problem solving [16].

Zusi Hermawati & Anugraheni [17] states that the implementation of the blended learning
model in mathematics learning towards higher order thinking skills and student learning activities
of class VII SMP 2 Bangsri in data presentation material has been successful, this can be seen by
increasing student learning activity at each meeting, namely 15 .18% for the second meeting and
12.09% for the third meeting. Overall, the average percentage of student learning activity is 83.33%
in the high category.

Waisah et al. [18] stated that there was an effect of POE based on blended learning on Higher
Order Thinking Skills in junior high school students. The results showed that the posttest value of
Higher Order Thinking Skills was obtained t count = 5.256, with t table = 1.673 (t count > t table)
so that the Blended-based POE learning model had a significant difference compared to the STAD
type cooperative model. Analysis with simple linear regression test obtained a regression equation,
Y = 4.305 + 0.960 X which indicates that learning activities using the blended-based POE model
have a positive effect.

Research Objectives. The aims of this study are Analyzing the effectiveness of the blended
learning model to improve students' Higher Order Thinking Skills in the water cycle material for
science lessons for elementary school students in Mijen sub-district, Demak Regency.

Research methods

Research Design. The research approach used is quantitative. The quantitative approach is
research whose data is in the form of numbers and the analysis uses statistics [19]. This study uses
experimental research methods. Experimental research is research that examines causal
relationships. This type of research is a true experiment with a pretest posttest control group design.
This study uses experimental research methods. The subjects in this study were fifth grade students
at Public Primary School Number 2 Rejosari 2 and Public Primary Schoo Ngegot with 56 students
as the experimental class and Class V at Public Primary School Number 1 Rejosari and 3 in Mijen
Demak District with 46 students as the control class.

Respondents of the Study. According to Sugiyono [20] population is an object or subject
that has certain qualities and characteristics in the area of generalization, applied to be studied and
then concluded by researchers. In this study, the population was all elementary schools in Demak
Regency, totaling 476 public elementary schools and 147 private elementary schools. According to
Sugiyono [20], the sample is a population that has part of the number and characteristics. The
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sample in this study was 23 students from Public Primary School Number 1 Rejosari, 26 from
Public Primary School Number 2 Rejosari, 23 from Public Primary School Number Number 3
Rejosari and 30 students from Public Primary School Ngegot, Mijen District, Demak Regency.

Results and Discussion

In this effectiveness test, it is carried out by means of a statistical test of normalized gain
score or N-Gain score based on student learning outcomes. The N-Gain score aims to determine the
effectiveness of using a method in one group pretest posttest design research and research using
experimental and control groups. Gain score is the difference between the posttest and pretest
scores. In a one group pretest posttest design study, the N-Gain score test can be used when there is
a significant difference between the average pretest and posttest scores. This research shows that the
experimental class and control class come from a population with an abnormal distribution, so that
the comparative test uses the Wilcoxon Test and the Mann Whitney Test.

In addition, the effectiveness of the implementation of the development of this learning model
is also presented descriptively based on the results of observations during the learning process. The
application of this model development is effective in learning with the result that student scores are
higher than those that do not use the blended learning model. The learning process is efficient,
where teachers are able to convey learning through various media, students are able to follow
directions from the teacher, students are able to work together with students, students are able to
solve problems well. With the effectiveness of the learning process, the learning objectives are
achieved optimally. The application of the learning model is said to be effectives; it can be seen
from the learning process. The effectiveness of the developed model was measured using a
comparison of the improvement in student learning outcomes given in the early learning and final
learning using the blended learning model.

Normality Test. The results of calculating the normality of the data in the experimental class
and control class are presented in table 1 below.

Table 1 — Normality Test Results

Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk

Kelas Statistic df Sig. | Statistic df Sig.
Student Pre-Test Experiment 275 56 .000 762 56 .000
learning Experimental Test Post .254 56 .000 .878 56 .000
outcomes Pre-Test Control 271 46 .000 754 46 .000
Control Test Post 224 46 .000 .896 46 .001

a. Lilliefors Significance Correction

Based on Table 1 Tests of Normality Kolmogorov-Smirnov obtained a significance value of
Sig. = 0.00 in the experimental class and the control class. When compared with = 0.05, the value of
Sig <, so it can be concluded that the experimental class and control class come from populations
with abnormal distributions, so that the comparative test uses the Wilcoxon Test and Mann Whitney
Test.

Homogeneity Test. The homogeneity test was used to determine whether there was a
similarity in variance between the experimental class and the control class. Homogeneity test results
are presented in Table 2 below.

Table 2 — Test of Homogeneity of VVariances

Student learning outcomes
Levene Statistic | dfl df2 Sig.
1.793 1 100 184
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Table 2 above shows that the score variance (Sig.) is 0.184 at the significance level = 0.05.
Thus, the calculated score is greater than = 0.05. This proves that the experimental class and control
class come from the same variance class.

N-Gain Test. The average increase in student learning outcomes can be seen from the
difference between the pretest and posttest results. The results of the increase were measured using
the normalized gain test. Details of the results of individual improvement in the experimental class
and control class can be seen in Table 3.

Table 3 — Increasing the Gain Index of Student Learning Outcomes

Improvement Experiment Class Control Class
No g Average | thenumber | Average | the number of
ategory > >
Increasing | of students | Increasing students
1 High 0,82 8 0 0
2 Medium 0,51 29 0,46 10
3 Low 0,14 19 0,07 36
Overall average 0,43 (medium category) 0,15 (low category)

From the results of Table 3 it can be seen that in the experimental class 8 students experienced
an increase in the high category, 29 students experienced an increase in the medium category, and
19 students experienced an increase in the low category. The average increase in student learning
outcomes is 0.43 in the medium category. In the control class there were no students who
experienced an increase in gain in the high category, 10 students experienced an increase in the
medium category, and 36 students in the low category with an average of 0.15 in the low category.
This indicates that the use of the Blended Learning model is proven to be able to improve student
learning outcomes in the experimental class by using HOTS questions.

Comparative Test. The increase in student learning outcomes in the experimental and control
classes was analyzed using the Wilcoxon test. The experimental class Wilcoxon test results are
listed in Table 4 below.

Table 4 — Wilcoxon Test Results Experimental Class Student Learning Results

Test Statistics®

Postest - Pretest
Z -6.272°
Asymp. Sig. (2-tailed) .000

a. Wilcoxon Signed Ranks Test
b. Based on negative ranks.

Based on the output of the Wilcoxon test in Table 4 above, it is known that Asymp.Sig. (2-
tailed) is worth 0.000. Because the value of 0.000 is smaller than <0.05, it can be concluded that
there is a difference between the pre-test and post-test learning outcomes of the experimental class,
so it can be concluded that the use of the Blended Learning model has an effect on the learning
outcomes of the experimental class.

Table 5 — Wilcoxon Test Results Student Learning Outcomes Control Class

Test Statistics?
Postest - Pretest
Z -4.786°
Asymp. Sig. (2-tailed) .000
a. Wilcoxon Signed Ranks Test
b. Based on negative ranks.
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Based on the output of the Wilcoxon test in Table 5 above, it is known that Asymp.Sig. (2-
tailed) is worth 0.000. Because the value of 0.000 is smaller than <0.05, it can be concluded that
there is a difference between the pre-test and post-test learning outcomes of the control class.
Differences in student learning outcomes in the experimental class with the control class were
analyzed by the Mann Whitney Test. The results of the Mann Whitney test are listed in Table 6
below.

Table 6 — Mann-Whitney Test Results Student Learning Outcomes

Test Statistics®

Student learning outcomes
Mann-Whitney U 686.000
Wilcoxon W 1767.000
Z -4.144
Asymp. Sig. (2-tailed) .000

a. Grouping Variable: Class

Based on the output of the Mann Whitney Test Table 6 above, it is known that the value of
Asymp.Sig. (2-tailed) of 0.000 is smaller than < 0.05 probability value. So, it can be concluded that
there is a difference in learning outcomes between the experimental class using the blended learning
model and the control class, where the average of the experimental group is more than the average
of the control group.

The results of this study are in accordance with the research conducted by Wulandari &
Purwanta [21] stating that based on the results of the calculations obtained from this study, the
calculation of the normality test, and the homogeneity test of the data obtained were homogeneous
and normal, then continued with the parametric test hypothesis test showing a significance level of
0.003 smaller than Sig < 0.005 which means that Ho is rejected and HI is accepted. Then the second
result of the data on the Self Confidence hypothesis test with the Independent Sample T test shows
a significance level of 0.000 which is smaller than Sig < 0.005 which means that Ho is rejected and
HI is accepted. The results of the statistical test above show that there are differences in higher
order thinking skills after and before the Quipper School-based Blended Learning model. Looking
at the average results of the Posttest experimental class 1 compared to the experimental class 2, it
can be concluded that the Quipper School-based Blended Learning model affects students' higher-
order thinking skills on the subject of Harmonic Vibration.

Yusuf et al. [22] states that one of the main purposes of using blended learning in the learning
process is to motivate students. The results of the literature review on motivation in the context of
learning with blended learning and the use of multimedia, show that researchers and practitioners
consider a number of important aspects to ensure that motivation is an integral part of learning
resources to optimize student experience. The results showed that 46% of students liked the use of
multimedia in learning, followed by 35% happy. Learning media that are in accordance with the
needs are learning media that can help teachers and students in the process of transfer of
knowledge.

A similar study was also conducted by Cobanoglu & Yurdakul [23] with the title "The effect
of blended learning on students’ achievement, perceived cognitive flexibility levels and self-
regulated learning skills™ which concludes that: (1) The results of the study show that there is a
significant difference between motivation and student achievement. using the blended learning
model and students using the face-to-face learning model, (2) there is a significant increase in
student motivation and achievement due to the application of the blended learning model and (3)
there is no interaction effect of the application of the learning model and motivation on student
achievement.
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Research conducted by Farihah et al. [24] suggests that the blended learning model affects
student motivation and learning outcomes, where with the use of the blended learning model
students look more enthusiastic and motivated to learn because the use of technology facilitates the
learning process where learning resources can be accessed. anytime and anywhere. Student
motivation data generated in the experimental class using blended learning obtained an average
score of 3.4 higher than the average score of students in the control class using direct learning,
which was 2.7. While student learning outcomes in the experimental class showed a percentage of
91.66% and the control class of 59.09%.

Chontesa [25] states that there is an effect of the blended learning model on Higher Order
Thinking Skills and class X biology learning independence. The main problem that occurs in the
field is the low level of Higher Order Thinking Skills and student learning independence. This study
aims to determine the effect of the blended learning model. on Higher Order Thinking Skills and
learning independence in biology class X. This type of research is quantitative research with the
Quasy method. This research was carried out at SMAN 3 Bandar Lampung in class X. Using the
Direct Instruction model. The instruments used in this study were essay questions to measure
Higher Order Thinking Skills, questionnaires to measure student learning independence, and field
notes to describe the conditions that occurred during the study. The results showed that there were
differences in the n-gain value of Higher Order Thinking Skills and the learning independence of
students who used the blended learning model was higher than the Direct Instruction model. Based
on the results of this study, it can be concluded that there is an effect of the blended learning model
on Higher Order Thinking Skills and student learning independence. Pratama et al. studied a better
achievement of competence and the developed teaching aids successfully had a positive impact on
improving student achievement [26].

In line with the research conducted by Raviany [27] which states that there is an effect of
applying blended learning on WhatsApp-based static electricity material on the components of
students' higher-order thinking skills. This study aims to describe the effect of whatsapp-assisted
blended learning on static electricity material on critical thinking skills and problem-solving
abilities. This research is included in the quasi-experimental research or quasi-experimental design
with the type of the non-equivalent control group design. All test data obtained data with normality
distribution, homogeneity and independent sample t-test so that the data can be said to have
significant differences in critical thinking skills and problem-solving abilities of students in the
experimental class using blended learning and the control class using direct instruction learning.
The conclusion of this study is that blended learning is able to improve students' critical thinking
skills and problem-solving abilities, which can be seen from the test results of the two classes
before and after learning.

Conclusions and Recommendations

The conclusion of this study is that the use of the blended learning model is proven to be
effective in improving students' HOTS results. The effectiveness of this blended learning model can
be seen from the results of the N-Gain score test which the result is that in the experimental class
the average increase in student learning outcomes is 0.43 in medium category and in the control
class in the low category with an average of 0.15. While the results of the Wilcoxon test are known
as Asymp.Sig. (2-tailed) is worth 0.000. Because the value of 0.000 is smaller than <0.05, it can be
concluded that there is a difference between the pre-test and post-test learning outcomes of the
control class. Differences in student learning outcomes in the experimental class with the control
class were analyzed by the Mann Whitney Test. Based on the Mann Whitney test, it is known that
the value of Asymp.Sig. (2-tailed) of 0.000 is smaller than < 0.05 probability value. So, it can be
concluded that there is a difference in learning outcomes between the experimental class using the
blended learning model and the control class, where the average of the experimental group is more
than the average of the control group. So, from these results it can be concluded that the application
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of the blended learning model has a significant impact on students' HOTS in science lessons for
grade V elementary school.
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