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Abstract: Effect of Blended Learning on Students’ Learning Outcomes: A Meta-analysis.
Objective: This research aims to determine the effect of blended learning implementation in Indonesia
between 2016-2020. Methods: This is a meta-analysis study and 27 articles met the criteria analyzed
by Revman 5.4. This study reported effect size of blended learning on learning outcomes consisting of
subgroups of education levels (elementary school, junior high school, senior high school, vocational
education, and college) and subgroups of learning outcomes (knowledge, thinking ability, and attitude).
Findings: The theoretical effect size score of Standard Mean Difference or SMD = 1.01 (95% CI
[0.802—1.20). P <0.00001) for blended learning compared to conventional. Subgroup analysis obtained
a high category effect size for Blended Learning’s application according to the level of education and
learning achievement. Except for the effect size for attitudes belongs to the moderate category.
Conclusion: This study concluded that Blended Learning positively affects knowledge mastery, thinking
ability, motivation, and learning independence at all levels of education.

Keywords: blended learning, learning outcomes, education level.

Abstrak: Pengaruh Blended Learning Terhadap Hasil Belajar Siswa: Suatu Meta Analisis. Tujuan:
Penelitian ini bertujuan untuk mengetahui pengaruh penerapan blended learning di Indonesia
antara tahun 2016—2020. Metode: Penelitian ini merupakan penelitian meta-analisis dan 27 artikel
telah memenuhi kriteria setelah dianalisis dengan menggunakan Revman 5.4. Dalam penelitian ini
dilaporkan effect size dari blended learning terhadap hasil belajar yang terdiri atas subgroup
jenjang pendidikan (SD, SMP, SMA, SMK dan Perguruan tinggi) dan subgroup hasil belajar
(pengetahuan, kemampuan berpikir, dan sikap). Temuan: Skor effect size teoritik standar mean
difference atau SMD = 1.01 (95% CI [0.802—1.20). P < 0.00001) untuk blended learning dibandingkan
dengan metode pembelajaran konvensional. Analisis subgrup diperoleh informasi bahwa effect size
berkategori tinggi untuk penerapan blended learning sesuai jenjang pendidikan dan hasil belajar.
Kecuali effect size untuk sikap masuk ke dalam kategori sedang. Kesimpulan: Penelitian ini
menyimpulkan bahwa Blended Learning memberi pengaruh positif terhadap penguasaan pengetahuah.
kemampuan berpikir. motivasi dan kemandirian belajar di semua jenjang pendidikan.

Kata kunci: blended learning, hasil belajar, tingkat pendidikan.
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B INTRODUCTION

Education plays an important role in
developing knowledge. skills. attitudes and values
that enable people to contribute and benefit from
an inclusive and sustainable future. Education
needs to do more than just prepare young people
for the world of work; equip students with the
skills they need to become active, responsible
citizens. Many research in education conducted
to enhance education quality including teacher
professional development, teaching methods, and
learning tools.

Nowadays, learning paradigm change that
student can learn at the same time but different
place, and provide asynchronous learning where
space and time are not obstacles (Nieuwoudt.
2020). This means students can determine when
and where they will study. This is very reasonable
because Information and Communication
Technology provide facilities that are easy and
accessible to students from various levels of
education. The use of technology as a learning
facilitator is very possible because the current
generation of school age is a digital generation
that is accustomed to living in a digital device
environment.

There is no doubt that technology is
changing the purpose and direction of education
(van de Oudeweetering &Voogt. 2018). This
happens because learning resources provide
support to knowledge development through
facilitation of knowledge formation with various
digital media (Chai et al.. 2015). New
technologies provide different ways of interpreting
communication. collaboration and social
intersession (Olsson et al., 2020).

One of the learning methods that utilize
Information and Communication Technology is
Blended Learning. Previously Blended Learning
defined an effective combination of presentation
of' materials, models and different learning types
(Murray et al.. 2009). Blended Learning defined
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as a combination of different learning methods
(expository, discovery methods, cooperative
models) and different methods of material
delivery (personal communication, broadcast,
publication) (Klentien & Wannasawade. 2016).
Then Blended Learning is defined based on the
place of learning as a combination of presentation
of materials can be in the form of students studying
some of the teaching materials outside the
classroom and some of them in the classroom
with the direction of the teacher (Brown, 2016).
Chew etal. (2008) explains that Blended Learning
involves two things. namely education and
educational technology. Also, Wong et al. (2014)
stated Blended Learning is the integration of the
paradigm of face-to-face teaching and e-learning.

Friesen (2012) redefined the term “face-
to-face” with “teacher presence” which means
teacher attendance can be in online form. So
according to Friesen, Blended Learning is
designed to provide learning opportunities
facilitated by the internet and digital media that
are able to present teachers and students. In this
sense the presence of teachers and students can
be accommodated by digital media such as zoom,
Google Meet, etc. Thus, on distance learning it is
also possible to conduct Blended Learning. This
opinion is supported by Krasnova (2015) that
Blended Learning is a teaching method that
combines face-to-face and online in the form of
interactive collaborations that serve to
complement each other.

Blended Learning as one of the
environments of digital learning has advantages
interms of personalization, flexibility and efficiency
(Laurillard. 2015). First, personalization means
that the digital environment can match the
individual’s abilities i.e. learning speed and
learning needs (Patrick &Sturgis, 2015). Second,
flexibility means online learning allows students
to learn anytime and anywhere but face-to-face
learning remains important to anticipate problems
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facing students or students. Third, efficiency is
online learning is free and can’t be access easily.

Many studies have been conducted by
researchers previously related to the effectiveness
of Blended Learning in education. Atmacasoy
&Aksu (2018) conducted a systematic literature
review on Blended Learning in pre-service
teachers in Turkey. They concluded Blended
Learning develops positive attitudes, and face-
to-face learning activity increases due to social
interactions between peers and teachers. Bernard
et al. (2014) conducted a meta-analysis of
Blended Learning and the use of technology in
universities. The findings are technology-assisted
Blended Learning can improve learning outcomes
and learning quality. Boelens et al. (2017)
conducted a systematic literature review of four
important concepts in designing Blended
Learning. The results show social interaction
occurs through face-to-face, while personalization
and monitoring of student learning progress occurs
when online activities.

Differ to earlier research, this meta-analysis
studies aimed to investigate the influence of
Blended Learning on learning outcomes at all
levels of education in Indonesia. The research is
limited to national research from 2016-2021. This
research focuses on aspects of education,
mastery of knowledge. thinking skills and attitudes
of learners.

B METHODS

This research includes descriptive research
using meta-analysis method that is to make
studies and conclusions of topics taken from
research reports. This study uses the results of
similar research as basic data in conducting
studies and conclusions. This study aims to find
out the significance of Blended Learning to the
learning outcomes of learners.

This study investigates the application of
Blended Learning at the education level from

elementary school, junior high school, senior high
school, vocational education and college. The
application of Blended Learning is not limited to
certain disciplines including Social Sciences and
sciences. In this study the influence of Blended
Learning in compared to traditional strategy on
learning outcomes.

In accordance with the purpose of the study
is to find the influence of Blended Learning in
Indonesia. then this research is limited to national
research from 2016-2021. Systematic searches
conducted in the electronic databases of Google
Scholar and Garuda. Article search strategies
using keywords: 1) “Influence of Blended
Learning”’; 2) “Blended Learning” AND “Learning
outcomes”; 3) “Blended Learning” AND
experiments;4) “Blended Learning” AND
“Learning outcomes’ AND students.

Articles to be involved in research are
articles derived from research that has the
following criteria: 1) The article published in the
last 5 years; 2) The article publications indexed
journals Sinta and Garuda; 3) Experimental
Research; 4) Research variables are cognitive.
affective and psychomotor domains; 5) The
research population is elementary school, junior
high school, senior high school, Vocational
Education, and college students. There were
1.450 articles found initially related to
Blended Learning. The articles filtered and
finally we got 27 articles that eligible for
analysis (Figure 1).

After the screening process, 27 articles
were obtained that were used in the study. Data
analysis refers to Al-Samarraie & Hurmuzan
(2018) the process of data analysis is carried out
beginning with data extraction. The data is concise
and summarizes independently the data from the
included studies. The data organized in Table 1,
contain: author ID, subject, methods, education
level, research purposes, instruments and effect
size.
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Initially identified studies
{K=1.450}

l

Studies index by Sinta or
Graruda
(K =270
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Studies not satisfying select

|
Paotential studies
(EK=9%)

criteria (K=174)

i Studies not have

Included studies
(K=2T)

complete data (K=69)

Figure 1. Flowchart of inclusion and exclusion decisions

Table 1, shows 27 studies involved in meta-
analysis and Blended Learning conducted in
elementary school (2 studies). junior high school
(5 studies). Vocational Education (2 studies), high
school (15 studies) and college (7 studies).
Research is also spread across many fields of
study covering the fields of study of Social
Sciences. Science and Language. The treatment
given to experimental class varies including

Blended Learning and the combination of
Blended Learning with other methods (Discovery
Learning, Problem Prompting) and with various
platforms available on the internet (Edmodo,
Quiper School, Microsoft Mathematics,
Schoology, Google Classroom, Animated
videos).

Next, the data analyzed by the Review
Manager application (RevMan 5.4) to explore

Table 1. Effect size of each research study

No | Author ID Subject Method Education Research Instrume | ES
Level Purposes nts
1 | Akhmalia et physics BL and Senior Mastery of test 1.38
al., 2018 Inquiry Higher concepts
School
2 | Anggraeni et Temperature | BL Senior Critical test 1.26
al., 2019 and heat highest thinking
School
3 | Awaludin et English BL Elementary | Learning test 0.91
al., 2018 school outcomes
4 | Daulay. 2014 mathematics | BL Junior High | Self-reliance | question | 0.64
School of learning naire
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5 | Fisher. 2017 mathematics | BL and College Reasoning test 0.51
Probing-
prompting
6 | Wahyuni Numerical BL College Self-reliance | test 0.11
&Nurhayati. of learning
2019
7 | Herlandy Communicat | BL Vocational motivation Tests and | 1.23
&Novalia. ion network Education Question
2019 naires
8 | Lestari. 2020 geography BL and Senior Learning test 1.11
edmodo higher outcomes
School
9 | Mahariyanti. biology BL and Senior Learning test 0.75
2020 Quiper higher outcomes
School School
Platform
10 | Mamahit. 2021 | Digital BL College Learning test 1.17
Electronics. outcomes
11 | Manggabarani | physics BL Senior Learning test 1.21
etal.. 2016 higher outcomes
School
12 | Maryam. 2018 | mathematics | BL and College Creative pics | test 0.89
Microsoft
math
13 | Maskar et al.. Economic BL College Learning test 0.62
2020 statistics outcomes
14 | Mutaqin et al.. | algebra BL College Learning test 1.54
2016 outcomes
15 | Nugraha et al.. | mathematics | BL and Elementary | Learning test 1.9
2020 edmodo school outcomes
16 | Pitaloka 2019 biology BL Senior Troubleshoo | test 1.98
higher ting
School
17 | Putri 2020 physics BL and Senior Learning test 0.82
edmodo higher outcomes
School
18 | Ramdhani et mathematics | BL and Senior Learning test 1.48
al., 2020 schoology higher Outcomes
School
19 | Riantika. 2019 | geography BL Senior Hb question | 0.14
higher naire
School

Note: BL = Blended Learning

the differences between experimental and control
groups. The main strategy is to analyze the score
of learning outcomes from various research. In
this study Effect Size of experimental group
(Blended Learning) to the control group
(conventional) is determined by the difference in

standardized average (Standardized Mean
Difference or SMD) and Confidence Interval (CI)
95% because research involved using the average
score and standard deviation of instruments that
have different scales. SMD level according to
Cohen (1992) weak if SMD = 0.2, medium if

313



314

SMD =0.5 and high if SMD = 0.8.

Heterogeneity test (I?) was applied to
estimate the influence of heterogeneity on the
results of this meta-analysis. Heterogeneity
category (I?) is low (25% - 50%), moderate
(50% - 75%) and height (12 > 75%) (Cohen.
1992). According to Cochrane (2011) random
effect model is applied if heterogeneity I* > 50%;
otherwise, fixed effect model is used. In addition,
sensitivity analysis is performed by removing each
study individually to assess the consistency and
quality of the results.

Finally, the data is presented in the form of
forest plot, green box shows Effect Size (ES) of
each study and horizontal lines show confident
interval (CI) of each estimate. The diamond in
each subgroup shows the overall effect size of
the research involved in meta-analysis.

B RESULTAND DISCUSSIONS
Subgroup Analysis by Education Level.

As mentioned before, the research was
conducted on different levels of education
(elementary school, junior high school, Vocational
Education, senior high school, college) using
different measurement scales, so the data
analyzed using Standardized Mean Difference.
Forest plot (Figure 2) shows the overall Blended
Learning influence score on a different scale. This
study analyzed 27 articles (one article examined
two variables) using experimental design involving
1616 participants (833 participants in the
experimental group and 783 participants in the
control group). Five studies (Wahyuni, Riantika,
Septiyan, Fitriasari & Tsaniah) concluded that
there were no significant differences in the score
of study results between the experimental and
control groups, while other studies showed
statistically significant differences. In this study,
random effect was used to predict the overall
influence and compare subgroup differences
based on education level and study result category
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because the research used different instruments
(tests and questionnaires).

Heterogeneity tests on each subgroup fall
into the moderate category: Elementary School
(P=64%), Junior High School (I*=62%), Senior
High School (I*= 75%), College (I>= 69%).
Except Vocational Education (I*=0%) fall in low
category. In Line to Cohen (1992) in this study
applied Random effect technique.

Effect Sized pooled has a significant
difference in theoretical ES score with Standard
Mean Difference (SMD) for overall is 1.01 (95%
CI [0.802— 1.20], P < 0.00001) for Blended
Learning comparison with conventional. It is mean
Blended Learning has a high influence on learning
outcomes (Cohen. 1992). There is a significant
relationship between Blended Learning and the
improvement of learning outcomes as showed by
P <0.051s P=0.00001. The results of this analysis
show Blended Learning has ES 1.01 against the
learning results. The funnel plot (Figure 3) of 27
symmetrical studies shows that there is no
publication bias. This means that researchers.
editors. or publishers continue to publish the
results of primary studies. even if they do not
show significant effects.

Two studies in elementary school
involved 35 students in the experimental group
and 35 students in the control class. Effect size
Blended Learning in high category SMD =
1.32 (95% CI[0.36 —2.28], P = 0.007). The
implementation of Blended Learning in junior
high school conducted by five researchers,
involving 154 students in experimental group
and 151 students in control group. Only one
study, Septiyan et al. (2020) reported no
significant effects of Blended Learning, but 4
other researchers stated that there was a
significant Blended Learning influence. The
application of Blended Learning in Junior High
School has a high effect size with SMD =0.98
(95% CI[0.58 — 1.37], P < 0.00001).
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The implementation of Blended Learning
in senior high school was conducted by 12
researchers and involved 373 students in the
experiment group and 360 students in the control
group. Nine researchers reported that Blended
Learning have positive effect learning outcomes,
except for three researchers namely Wahyuni
(2018), Tsaniah (2019) and Riantika (2019). The
overall effect size for SMA remains high i.e.,
SMD = 1.00 (95%CI [0.68 — 1.31], P <
0.00001).

Blended Learning implementation in
Vocational Education conducted by two
researchers. The study involved 68 students in
experimental group and 66 students in control
group. The findings of the study at the high school
level showed that Blended Learning has a High
Effect Size including SMD =1.36 (95%CI[0.98
—1.74], P <0.00001). This means that blended
learning has a positive effect on learning outcomes
and is significant compared to conventional
learning,

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.1.15D
Nugraha 2020 B0.83 793 12 64.17 ] 1z 2.1% 1.80 [0.90, 2.89] e =
Awaludin 2019 79.3 5 23 738 &8 23 3.4% 0.91 [0.30, 1.52] S———
Subtotal (95% CI) 35 35 5.6% 1.32 [0.36, 2.28] e ——
Hemerogenehy: Taw' = 0.31; Chf* = 2.78, df = 1 (P = 0.10); P = §4X
Test for gverall effect: Z = 2.70 (P = 0.007)
4.1.2 SMP
Sudlarta® 2016 92.64 5.323 28 B4.36 736 28 3.5% 1.27 [0.69, 1.85]
yantl 2019 756 872 30 64.73 B.598 30 3.9% 1.15 [0.60, 1.68]
Daulay 2020 79.28 13.42 27 7107 11.86 27 kW) 0.64 [0.08, 1.18]
Septiyan 2020 B.26 3.27 2 679 3.2 28 36X 0.41 [-0.10, 0.92] .
Sudlara 2016 91.22 6.5 37 8263 5.20 kL] 3.8% 1.44 [0.93, 1.95]
Subtotal (95% CI) 154 151 18.5% 0.98 [0.58, 1.37] g
Heterogenety: Tau® = 0.13; ChF = 10.64, df = 4 (P = 0.03); F = §2X
Test for overall effect: Z = 4. B7 (P < 0.00001)
4.1.3 SMA
Riantlka 2019 &7.52 7.18 17 &6.35 89.17 17 3.2% 0.14 [-0.53, 0.81] —
Pialoka 2020 B0 131 30 5491 11.84 2B 33N 1.88 [1.34, 2.61] —_—
Manggabaranl 2016 B35 B.3 24 711 11.77 22 3.3% 1.21 [0.57, 1.84]
Ramdhanl 2020 B2.03 9.233 3z GB.55 B.77 31 3.6% 1.48 [0.92, 2.04]
Sarl 2019 B3.13 10.78 Az g7.76 10.81 kL] 3.6x 1.41 [0.B5, 1.97]
Akhmalia 2018 BO.98 4.B4 33 Bl5s 7.08 as 3.9% 1.38 [0.85, 1.91]
Anggrainl 2019 69.76 11.48 34 52.76 14.88 34 3.5% 1.26 [0.74, 1.79]
Mahariyantl 2020 B1.5 5.54 32 77.1 5.64 29 3.8% 0.78 [0.26, 1.30]
Lestarl 2020 79.81 B.35 36 71.42 &.53 35 3.9% 1.11 [0.60, 1.61]
Tsaniah 2019 ¥3 118 iz 66 116 3z 3.5% 0.42 [H0.07, 0.52] T
Putrl 2020 73.52 10.66 a5 635 1337 as 3.0% 0.8z [0.33, 1.31]
Wahyunl 2018 606 7.06 36 58.97 957 az 4.0%  0.07 [-0.40, 0.55] —p
Subtotal (95% CI) 373 360 43.9% 1.00 [0.68, 1.31] i
Hewerogenetty: Taw' = 0.23; ChE = 44.43, df = 11 {P < 0.00001); P = 75%
Test for overall effect: 2 = 6.18 (P < 0.00001}
4.1.4 SMK
Simarmata 2016 B5.7 EB.23 33 7352 7.63 1 1.6% 1.51 [0.95, 2.07] e —
Herlandy 2019 80.2 7.28B 35 &69.85 9.28 EL 3.8% 1.23 [0.71, 1.74]
Subtotal (95% CI) 68 66  7.4% 1.36 [0.98, 1.74] i
Heterogenehy: Taw® = 0.00; ChP = 0.55, df = 1 {P = 0.46}; P = 0X
Test for overall effect: Z = 7.04 (P < 0.00001)
4.1.5 PT
Umiyat! 2020 69.346 4.039 26 B4.06 1.57 16 3.0% 1.56 [0.64, 2.27] —_—
Mutaqin 2016 6.57 1.81 30 394 152 25 3.4% 1.54 [0.93, 2.15] ——k
Maskar 2020 3096 3.14 28 28.17 231 18 3.4% 0.62 [0.01, 1.22]
Mamahit 2121 765 O0BE 25 €58 091 25 3.4% 1.17 [0.56, 1.77]
Maryam 2018 71.48 12.81 25 S8.BB 12.85 26 3.5% 0.88 [0.31, 1.47]
Frtriasarl 2018 B1.8 &55 30 8109 5.3 24 398 0.11 [-0.43, 0.65] b p—
Fisher 2017 B.56 3.48 9 7 251 37 4.0% 0.51 [0.05, 0.96] ——r——
Subtotal (95% ClI) 203 171 24.6% 0.88 [0.49, 1.28] -‘-
Heterogeneity: Tau® = 0.20; ChE = 19.64, df = & (P = 0.003); F = 65X
Test for overall effect: Z = 4.38 (P < 0.0001)
Total (95% CI) 833 783 100.0% 1.01 [0.82, 1.20] P
Heterogenetty: Taw' = 0.17; ChEE = 84.50, df = 27 {P < 0.00001); ¥ = 68X _‘-2 _11 i i 2

Test for overall effect: Z = 10.52 {P < 0.00001}
Test for subgroup differences: Chi = 3.76, df = & (P = 0.44), F = 0X

Komvensional Blended Learning

Figure 2. Forest plot spread articles according to education level
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There were seven studies at college and
involved 374 students (203 experimental group
students and 171 control groups). All researchers
reported Blended Learning has a positive effect
except Fitriasari which suggests there is no
Blended Learning effect on learning outcomes (-
0.43 —0.65). Effect size of Blended Learning in

0 e

LOE g
0.6

0.8

1 - -I;I.

~ S by roprs:
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college also in high cathegory SMD = 0.88
(95%CI1[0.49 - 1.28], P < 0.0001).

Subgroup difference test using random
effect model obtained Chi2 =3.76 (P = 0.44)
and I? = 0%. meaning Effect Size Blended
Learning is not depending on by differences
in education levels.

[f:-n < amP 5 N s P

6 1 i
|

Figure 3. Funnel plot distribution of articles according to education level

Based on the analysis of the data above
it can be concluded that the influence of
Blended learning on learning outcomes is very
high (SMD = 1.01) compared to traditional
learning strategies. Among all levels of
education, the highest impact of Blended
Learning was found in vocational school
(SMD = 1.35), then consecutively in
elementary school (SMD = 1.32), junior high
school (SMD = 0.98), senior high school
(SMD =1.00) and college (SMD =0.88). The
findings are in accordance with the findings
of Krismadinata et al. (2020) that Blended
Learning increases the effectiveness of learning
in vocational education as well as improve
HOTS and skills. Moreover, Vo et al. (2017)
concluded that Blended learning significantly
associated students STEM performance for
college students than traditional classroom

practice. Blended Learning impact on learning
outcomes because it facilitated: 1) ease and
speed in information; 2) bring up various
learning resources (Setiawan, 2017).
Moreover, ccording to Stein and Graham
(2014).

Blended learning has the advantages to
access anytime and everywhere. Online social
interaction leads to positive and productive
communication in the form of information
exchange (Mustapa et al., 2015). Online
discussions and face-to-face discussions
contribute to the overall learning experience.
Blended Learning is changing the paradigm
from teaching to learning, thus enabling
students to become more engaged in the
learning process and more enthusiastic and,
consequently increase their perseverance and
commitment (Ismail et al. 2018).
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Subgroup analysis based on learning
outcomes

The results of learning that studied in this
research are mastery of knowledge, thinking
ability, and attitude including motivation and self-
regulated learning. The influence of Blended
Learning on learning outcomes is found in 28
studies (one study examined knowledge and
thinking). The meta-analysis conducted based
on random effect model and using Standard
Mean Difference because the measurement

Blended Learning Konvensional

scale conducted in this study varies.
Heterogeneity test in Table 3, shows 12 =69%
so that the data analyzed based on random
effects.

Forest plot (Figure 4) shows that Effect
Sized pooled has a significant difference in
theoretical test scores with the acquisition of SMD
=1.01 (95% CI [0.802— 1.20], P < 0.00001)
for comparison of Blended Learning with
conventional. With SMD > 0.8 it means
Blended Learning impact learning outcomes

Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.1.1 Pengetahuan

Nugraha 2020 B0.B3 7.83 12 6417 g 1z 21X 1.90 [0.90, 2.88]

Umbyati 2020 §9.35 4.04 26 B406 157 168 2.9% 1.56 [0.B4, 2.27] —
Riantlka 2019 67.52 718 17 66.35 817 17 3.0 0.14 [-0.53, 0.B1] e e
Manggabaranl 2016 B35 B.3 4 711 1137 22 32X 1.21[0.57, 1.84] P
Awaludin 2019 8.3 5 23 738 6B 23 33X 0.91 [0.30, 1.52] =F
Mutagin 2016 657 181 30 3.94 152 25 33X 1.54 [0.93, 2.15] o
Maskar 2020 3098 314 28 2817 231 18 3.3 0.62 [0.01, 1.22] —
Mamahlr 2121 7.65 0.B8 5 658 09z 25 33X 1.17 [0.57, 1.77] —
Sudara* 2016 92.64 5323 28 B436 736 28 34X 1.27 [0.69, 1.85] st
Ramgthanl 2020 B2.03 5.23 32 EGBS55 BF7 31 35K 1.48 [0.92, 2.04] =
Simarmata 2016 B5.7 B.23 33 7352 763 31 35K 1.51 [0.95, 2.07] ——
Akhmalta 2018 BG.98 4.84 33 B15 706 35 36X 1.38 [0.85, 1.81] —
Anggrainl 2019 69.76 11.481 34 5276 1488 34  3.6X 1.26 [0.74, 1.78] Tt
Maharlyantl 2020 Bl5 554 32 771 564 29 316X 0.78 [0.26, 1.30] —F—
Lestarl 2020 79.814 B35 36 71422 653 35 37X 1.11 [0.60, 1.61] i
Tsankah 2019 73 118 32 68 116 32 37X 0.42[0.07,0.92] I

Putrl 2020 73.52 10.66 35 635 1337 35 3.8M 0.82 [0.33, 1.31] T
Wahyun! 2018 60.06 7.064 36 55.97 957 32 31BN 0.01[-0.47,0.49] S

Subtotal (95% CI) 516 480 60.7% 1.03 [0.80, 1.26] &
Heterogenetty: Tau® = 0.17; ChE = 50,06, df = 17 (P < 0.0001); F = 66X

Test for overall effect: Z = B.66 (P < 0.00001)
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Septiyan 2020 B.2&  3.27 32 679 3B 8 378 0.41[-0.10,0.52] R
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Fisher 2017 B.56 348 39 7 251 37 30X 0.51 [0.05, 0.98] i
Subtotal (95% CI) 259 251 28.5% 1.11 [0.76, 1.47] <
Herogenglty: Taw® = 0.19; Chi' = 24.36, df = 7 (P = 0.0010); F = 71X

Test for overall effect: Z = 6.15 (P < 0.00001)

3.1.3 Motivasi/ SRL

Daulay 2020 79.29 13.42 27 7107 1196 27 35X 0.64 [0.08, 1.18] —
Fitrlasarl 2018 B1.B 655 3 8109 583 24 3.6X  0.11 [-0.43, 0.65] ! Ft
Herlandy 2019 B0.2 728 35 €985 028 35 M 1.23 [0.71, 1.74] —_—
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Test for overall effect: Z = 2.03 (P = 0.04)

Total (95% CI) 867 817 100.0% 1.01 [0.83, 1.20] &
Heterogeneity: Taw® = 0.17; ChF* = B7.72, df = 26 (P < 0.00001); F = 6% _'% _'sl 3 i

Test for overall effect: Z = 10.80 (P < 0.00001)
Test for subaroup differences: ChF = 1.46, df = 2 (P = (.48), F = 0X

Konvensional Blended Learning

Figure 4. Forest plot spread articles based on learning results
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(Cohen,1992). There is a significant
relationship between Blended Learning and
the improvement of learning outcomes as
showed by P <0.05, P=0.00001. The results
of this analysis show Blended Learning has
ES=1.01 against the learning results. The
funnel plots of 28 symmetrical studies (Figure.
5) show that there is no publication bias. This
means that researchers, editors, or publishers
continue to publish the results of primary
studies even if they do not show significant
effects.

Heterogeneity tests on each subgroup fall
into the moderate category, knowledge mastery
(P=67%), thinking ability (I’=71%), and attitude
(motivation/self-regulated) (I?=77%). According
to Cohen (1992), the use of Random effect
analysis is correct. While heterogeneity
between subgroups is I> = 0% means
homogeneous research data or no differences
between subgroups so the comparisons can be
done between groups. Furthermore, compare
the influence of Blended Learning on learning
outcomes (knowledge, thinking ability and
attitude (motivation and SRL)). The influence
of Blended Learning on learning outcomes that
fall into a high category is on the aspect of
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knowledge SMD =1.02 (95%CI[0.77—1.26],
P <0.00001) and thinking ability SMD = 1.11
(95%CI [0.76 — 1.47], P < 0.00001). While
the influence of Blended Learning is happening
in the aspect of attitude (motivation/SRL) SMD
=0.66 (95%CI1[0.02 — 1.30], P =0.04).

The application of Blended Learning
influence student’s knowledge was carried out
by 17 researchers and involved 918 people
(482 in experimental classes and 446 in control
classes). Three researchers reported that there
is no influence of Blended Learning on
knowledge mastery, namely Riantika (2019),
Tsaniah (2019) and Wahyuni (2018). But
overall effect size Blended Learning on
knowledge mastery remains high with SMD =
1.02 (95%CI[0.77 — 1.26], P <0.00001).

Furthermore. the influence of Blended
Learning on thinking ability was implemented
by 8 researchers and involved 500 people
(259 people in the experimental class and 251
people in the control class). The findings
showed that there is an influence of Blended
Learning on thinking ability i.e., SMD = 1.11
(95%CI [0.76 — 1.74], P < 0.00001). This
means that blended learning has a positive and
significant influence on thinking ability.

g, SECMD} ;
0.2
%L &8k
=
i a
0.4 )
0.6 i
0.8 i
; : ; o
-2 =1 [ i 2
— Subgroups
) Pengetahuan < Berpiki Motivasij SRL

Figure 5. Funnel plot distribution of articles based on learning outcomes
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The application of Blended Learning to
improve attitudes (motivation and SRL) was
investigated by three researchers. The study
involved 178 students (92 people on experimental
group and 86 people in control group). Two
researchers found a positive influence of Blended
Learning on attitudes unless Fitriasari (2018)
found Blended Learning had no effect on self-
regulated learning. But the overall Effect size of
Blended Learning towards attitudes belongs to
the moderate category of SMD =0.66 (95%CI
[0.02 - 1.30], P <0.0001).

Subgroup difference test using random
effect model obtained Chi2 =3.76 (P = 0.44)
and I? =0%. It means there is no overall difference
between the learning results. This means that the
influence of Blended Learning on subgroups of
learning outcomes is not influenced by categories
according to learning outcomes.

Based on analysis according to the results
of the study concluded that the influence of
Blended Learning on the mastery of knowledge
and thinking skills is significant and included
in the high category compared to conventional
learning. The findings are in accordance with
Baragash & Al-Samarraie (2018) that Blended
Learning improves the quality of learning and
improves critical thinking. In addition, Blended
Learning has the advantage of being able to grow
the learning community in a wide range of
classrooms through potential learning support
facilities (Al-Shami et al.. 2018). Learning
facilities can be accessed online by students from
various sources and can be selected by users
according to their needs and abilities. For students
who need more time and more explanations,
Blended Learning can be the proper solution
for them.

Moreover, the influence of Blended
Learning on motivation and independence of
learning is higher than conventional learning. This
study is in line with Tsai et al. (2018) that Blended

Learning can improve self-efficacy, and have
an impact on learning independence. This
finding corresponds to Halverson (2016) that
Blended Learning enhances learning pleasure
and confidence. Blended Learning changes the
paradigm from teaching to teaching, then makes
students more active in learning so as to
increase perseverance and commitment
(Kashefi et al.. 2018).

Blended Learning provides diverse learning
resources such as videos, animations and images,
so it is very different from the learning
environment in the classroom with limited
learning media and learning activities.
Therefore, Blended Learning makes students
more motivated and their self-regulated
increases. Moreover, students prefer to have
discussion outside the classroom, because is
less pressure and more comfortable so students
who have low self believe will be
sophisticated.

B CONCLUSIONS

Based on the results and discussions can
be concluded that Blended Learning improves
learning outcomes at all levels of education from
elementary school to college. In addition,
Blended Learning has a high influence on
material mastery and thinking ability. Except
for motivation and self-regulated learning
Blended Learning has a moderate level of
influence.

Implementation of Blended Learning in
the learning process is tailored to the needs
and context at each level of education. Blended
Learning in elementary school students is more
about exploration to construct knowledge and
engage contextual learning environments. While
the implementation at the junior high school level
is more related to collaboration for the
development and application of knowledge. At
the high school and college level more on
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that demand independence and collaboration
in creating ideas or ideas.

Therefore, it is recommended to all
educators to apply Blended Learning as one
of'the learning models. Teacher need to prepare
students to be able to use information and
communication technology that will be
involved in the learning process. Widely used
facilities are learning facilities available in
various websites on the internet. In this case
teachers need to introduce students on a
website that supports learning such as those
available in Kemdikbud or from other public
or private educational institutions. In addition.
the strategy of finding information using a
secure and accountable browser.

Next is a well-thought-out learning design
containing student activities. supporting
learning resources in the form of text, images
or videos. These supporting resources can be
provided by the teacher or use other people’s
products available on the internet. Lastly,
teachers also consider the media or means of
students to communicate with teachers or
collaborate with other students such as using
WhatsApp applications, email, Edmodo. etc.

This research is limited to investigating
the influence of Blended Learning on some
learning outcomes in the cognitive and
affective domain. Therefore, there are still
opportunities for further researchers to
investigate the influence of Blended Learning
on cognitive and other affective domains such
as high levels of thinking, collaboration,
communication, self-confidence, confidence,
etc.
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