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distancing sehingga banyak sekolah yang terpaksa mengganti pembelajaran tatap
muka menjadi pembelajaran dalam jaringan (daring) berbasis teknologi informasi
dan komunikasi. Keterbatasan kegiatan tatap muka dalam pembelajaran daring
menjadi kendala bagi dunia pendidikan khususnya di era pendemi. Terlebih lagi
perkembangan sains dan teknologi pada Abad 21 memberikan tantangan baru bagi
dunia pendidikan yang menuntut siswa tidak hanya memiliki keterampilan kognitif
melainkan juga keterampilan metakognitif. Studi kuantitatif ini bertujuan menyelidiki

Kata Kunci:
Enriched Virtual, Metakognitif,
Project-Based Learning

Keywords: pengaruh model pembelajaran enriched virtual berbasis project-based learning
Enriched Virtual, Metacognitive, terhadap keterampilan metakognitif siswa. Rancangan penelitian berupa quasi
Project-Based Learning eksperimen dengan desain nonequivalent control group yang melibatkan 40 siswa (22

siswa laki-laki dan 18 siswa perempuan) kelas VII. Keterampilan metakognitif diukur

DOI: . . . menggunakan rubrik metakognitif. Pengumpulan data dilakukan dengan

?3‘7)8'//dx'd°"°rg/ 10.23887/jet.v6il 4 menggunakan pre test, post test dan penugasan. Secara berturut-turut, uji yang
digunakan untuk menganalisis data keterampilan metakognitif adalah One-Way
ANCOVA. Hasil penelitian menunjukkan bahwa model pembelajaran enriched virtual
berbasis project-based learning berpengaruh signifikan terhadap keterampilan
metakognitif (Sig = 0,000). Secara keseluruhan, siswa memperoleh pengalaman yang
sangat berkesan saat mengikuti tahapan pembelajaran sehingga model tersebut dapat
dijadikan referensi untuk digunakan pada pembelajaran IPA berikutnya.

ABSTRACT

Currently, the Covid-19 pandemic has become a significant problem faced by the world of education. The presence of Covid-
19 has affected the teaching and learning process in various countries. Almost all countries implement physical distancing
policies so that many schools are forced to replace face-to-face learning with online learning based on information and
communication technology. The limitations of face-to-face activities in online learning are an obstacle for education,
especially in the pandemic era. Moreover, the development of science and technology in the 21st century provides new
challenges for the world of education, requiring students to have cognitive skills and metacognitive skills. This quantitative
study investigates the effect of the project-based learning-based enriched virtual learning model on students' metacognitive
skills. The research design was quasi-experimental with a nonequivalent control group design involving 40 students (22 male
students and 18 female students) in class VII. Metacognitive skills were measured using a metacognitive rubric. Data
collection is done by using pre-test, post-test, and assignment. Successively, the test used to analyze the metacognitive skills
data was One-Way ANCOVA. The results showed that the project-based learning-based enriched virtual learning model
significantly affected metacognitive skills (Sig = 0.000). Overall, students got a very memorable experience when following
the learning stages so that the model can be used as a reference for use in the following science lesson.

This is an open access article under the CC BY-SA license. @ ® @
Copyright © 2022 by Author. Published by Universitas Pendidikan Ganesha.

1. INTRODUCTION

Currently, the Covid-19 pandemic has become a significant problem faced by the world of education.
The presence of Covid-19 has affected the teaching and learning process in various countries (Burki, 2020;
Dhawan, 2020; Verma, Campbell, Melville, & Park, 2020). Almost all countries implement physical distancing
policies (Chu et al., 2020; N. Islam et al., 2020; Jay et al., 2020) ; thus, many schools are forced to replace face-
to-face learning with online learning based on information technology and communication (Humphrey & Wiles,
2021; Thapa et al., 2020; Xie, Siau, & Nah, 2020). The sudden transformation of learning forms causes the
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learning process during the pandemic to be less than optimal and has many limitations (Adnan, 2020; Agarwal &
Kaushik, 2020; Dong, Cao, & Li, 2020). These limitations have arisen from various factors, teachers, students,
and people. These limitations, among others, relate to teacher competence, economic factors of parents of
students, limited internet availability, and the absence of guidance (Dhawan, 2020; Siddiquei & Kathpal, 2021).
Online learning during the pandemic also affects the learning climate created by the situation. The learning
atmosphere created in online learning can often reduce students' self-awareness and attachment to learning
(Adnan, 2020; Alawamleh, Al-Twait, & Al-Saht, 2020). In offline learning, teachers can create a conducive
classroom atmosphere to maintain student motivation (Alawamleh et al., 2020; Zaccoletti et al., 2020). On the
other hand, teachers find it difficult to control and maintain the learning atmosphere in online learning because
they are limited in virtual space. This condition can reduce students' self-awareness (Cahyani, Listiana, &
Larasati, 2020; Yuliani & Rista, 2021) and their learning motivation. Teachers also find it challenging to work
with parents (Moerdijat, 2020; Sarwa, 2021). Many parents cannot facilitate and accompany their children
thoroughly through the process as they have to work. Students need to be accompanied and facilitated by their
parents during distance learning activities. Therefore, teachers must strive to empower students to become
independent learners.

One of the competencies related to becoming an independent learner is metacognition. Through
metacognition, students will realize themselves as learners who must continue to learn under any conditions
(Efrilla, Amnah, & Suryanti, 2018; Sholihah, Zubaidah, & Mahanal, 2016). Good metacognition will enable
students to plan, monitor, and evaluate their thinking processes while studying (Akturk & Sahin, 2011; Lali,
2011). In addition, metacognition is also a predictor of student learning outcomes (Sari, Sunarmi, & Tenzer,
2018). Not surprisingly, metacognition empowerment is recommended for the current pandemic (Anthonysamy,
2021). The challenge for this suggestion is that the previous research reported the low metacognition of students
in Indonesia (Fauzi & Sa’diyah, 2019). Therefore, teachers need to apply specific learning models optimally to
empower students' metacognition. One learning model that can empower metacognitive skills is project-based
learning (PjBL). This statement is reinforced by several previous studies reporting that this model significantly
affected students' metacognition (Nurwidodo, Aisyah, & Fauzi, 2021; Pratiwi, 2018; Zarouk, Olivera, & Khaldi,
2020). PjBL learning stages that require students to present their works can improve their metacognition (Zarouk
et al., 2020). In addition, PjBL is a project-based learning model that is suitable for science learning because it
can increase students' self-efficacy in terms of strong belief and confidence in carrying out a task (Gunawan,
Sahidu, Harjono, & Suranti, 2017; Samsudin, Jamali, Zain, & Ebrahim, 2020). Unfortunately, in the current
pandemic era, the conventional implementation of PjBL will be challenging due to the time limit for face-to-face
learning. Thus, teachers must design project-based learning that can still be applicable during the pandemic.

One recommended form of learning applicable during the pandemic era is blended learning. Blended
learning has four models: rotation, flex, self-blended, and enriched virtual (Nida, Usodo, & Saputro, 2020;
Yahya, Ummah, & Effendi, 2020). Blended learning refers to six indicators of independent learning, including
independence from others, self-confidence, being disciplined, sense of responsibility, self-initiative based
behavior, and exercising self-control, so that they will be able to grow self-awareness in students (Aslamiyah,
Setyosari, & Praherdhiono, 2019; Diana, Wirawati, & Rosalia, 2020). Students do not have to be physically
present in class; they can study teaching materials and work on learning assignments online by applying blended
learning (Efgivia, 2019; Sucipto, 2017). Considering the potential of PjBL implementation in empowering
students' metacognition and the opportunity to apply blended learning in the pandemic era, it is necessary to
conduct research that analyzes the combination of PjBL with blended learning. There have been many studies
examining the effect of PjBL, such as the effect of PjBL on learning outcomes (Rusnawati, Santyasa, & Tegeh,
2021; Syakur, Musyarofah, Sulistiyaningsih, & Wike, 2020), critical thinking skills (Sasson, Yehuda, &
Malkinson, 2018), to student creativity (Rambely et al., 2013; Yamin, Permanasari, Redjeki, & Sopandi, 2020).
Other studies have also analyzed the effect of PjBL on students’ metacognition (Lukitasari, Hasan, Sukri, &
Handhika, 2021). However, these various studies have not investigated the effect of this particular learning
model in the pandemic era. Several other studies have also specified their scope to analyze the application of
blended learning in the pandemic era, such as the effect of blended learning on learning achievement (Ciftci,
2020; S. Islam et al., 2018) to higher-order thinking skills (Hasanah & Malik, 2020; Kashefi, Ismail, & Yusof,
2012). owever, no research has designed blended learning using an enriched virtual model based on PjBL.
Therefore, this study aimed to analyze the effect of enriched virtual-PjBL on students' metacognitive skills.

2. METHOD

This quasi-experimental research uses a nonequivalent control group design. This study involved two
classes based on the research design: one experimental class and one control class. The two classes apply
different forms of learning: the learning model studied in the experimental class; and the comparative learning
model in the control class. Before implementing each learning model, there was a pretest to measure the
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students' initial competence. After the learning model, a post-test was used to measure the students' final
competencies. This research was conducted at SMP Aisyiyah Muhammadiyah 3 Malang from August to October
2021. The object of this research was all seventh-grade students of SMP Aisyiyah Muhammadiyah 3 Malang,
which consisted of 40 students and was divided into two classes with the homogeneous distribution. The
sampling technique used in this research is simple random sampling regardless of the existing strata. The sample
in this study included 20 students of class VII A as the control class with details of eleven male students and nine
female students studying without treatment (nonenriched virtual-PjBL). Furthermore, 20 students of class VII B
as the experimental class with details of eleven male students and nine female students were given treatment
using the non-enriched virtual-PjBL learning model.

This study uses the learning model as its independent variable, while the dependent variable is
metacognitive skills, and the control variables are school grades and ages. The research stages include carrying
out a pre-test before giving treatment to the experimental class and control class; the learning process practice
(giving treatment using enriched virtual-PjBL in the experimental class and non-enriched virtual-PjBL in the
control class); and a post-test to determine the metacognitive skills in the experimental class and control class.
The data collection instrument used in this study was a pre-test sheet, a post-test using an essay test that
consisted of 5 questions, and an assignment in the form of a poster-making project in the Science and
Observation Object chapter, which had previously been tested for suitability. The data analysis technique used
the One-Way ANCOVA test. The instrument used in this study was a rubric used to measure metacognitive
skills developed by (Corebima, 2009) in Tabel 1.

Table 1. Metakognitif Skills Scoring Rubric

Scor Description
7 Using personal answers, the order of answers is coherent and systematic, logical, with correct
grammar (language), with reasons (analysis/evaluation/creation), and correct answers.
6 Using personal answers, the order of exposure to the answer is coherent and systematic, logical,

with less correct grammar (language), equipped with reasons (analysis/evaluation/creation), and the
answer is correct.

5 Using personal answers, the order of exposure to answers is less/uncoordinated and systematic,
lacking/illogical, with less correct grammar (language), equipped with reasons
(analysis/evaluation/creation), and correct answers.

4 Using personal answers, the order of exposure to the answer is coherent and systematic, logical,
with correct grammar (language), equipped with reasons (analysis/evaluation/creation), and the
answer is correct.

3 Not using personal answers, the order of exposure to the answer is less/uncoordinated and
systematic, lacking/illogical, with less correct grammar (language), equipped with reasons
(analysis/evaluation/creation), and correct answers.

2 Not using personal answers, the order of exposure to the answer is less/uncoordinated and
systematic, lacking/illogical, with less correct grammar (language), not equipped with reasons
(analysis/evaluation/creation), and incorrect answers.

1 Not using personal answers, the order of exposure to the answer is less/uncoordinated and
systematic, lacking/illogical, with incorrect grammar (language), not equipped with reasons
(analysis/evaluation/creation), and incorrect answers.

0 No answer at all.

Parameters related to the skill rubric component are declarative knowledge, conditional knowledge,
information management strategies, monitoring, and understanding evaluation. The data from the calculation
results were then analyzed using the metacognition level categories as shown in Table 2.

Table 2. Metacognition Category

Interval Category
81-100 Very Good
61-80 Good
41-60 Moderate
21-40 Low
<21 Very low

(Yusuf & Widyaningsih, 2020)
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3. RESULT AND DISCUSSION

Result

Before testing the hypothesis, a normality test is carried out to fulfill the requirement in inferential
analysis. The normality test aims to see whether the data in the two groups are normally distributed (Purwanto,
Hendri, & Susanti, 2016; Sujarwo & Oktaviana, 2017). Then the homogeneity test aims to see whether the data
in the two groups come from a homogeneous population (Hr & Surianti, 2019; Putri, Sumardani, Rahayu, &
Hajizah, 2020; Putri, Sumardani, Rahayu, Hajizah, & Rahman, 2020). Metacognitive skills data were tested
using Kolmogorov-Smirnov and Levene. The analysis results of the two tests reported that the metacognitive
skills data met the assumptions of normality [D(40) = 0.138, p = 0.053] and homogeneity [F(1.38) = 4.067, p =
0.051]. Therefore, the data can be analyzed using the One-Way ANCOVA test. One-Way ANCOVA test results
show a significant difference in students' metacognitive skills between one class and another by controlling for
students' initial metacognitive skills [F(1.37) = 60.053, p = 0.001, p2 = 0.619]. Furthermore, descriptive analysis
of the data results can be presented in a comparison of learning outcomes scores as shown in Table 3.\

Table 3. Learning result score comparison

Learning Models Pre Test Post Test

Enriched virtual-PjBL Minimum 12 43
Maximum 57 96

M 30.75 59.45

SD 9.76 12.73
Non Enriched virtual-PjBL Minimum 12 18
Maximum 53 57

M 30.20 39.20

SD 10.43 9.90

Table 3 shows that the comparison of learning outcomes in the experimental class (Enriched virtual-
PjBL) were [pre test: M = 30.75, SD = 9.76; post test: M = 59.45, SD = 12.73], while in the control class (Non
Enriched virtual-PjBL) were [pre test: M = 30.20, SD = 10.43; post test : M = 39.20, SD = 9.90]. Furthermore,
the results are included in the metacognitive category data for the experimental class and the control class which
are presented in Table 4.

Table 4. Metacognitive category of experimental and control classes

Frequency, percentage and category of metacognitive skills

Category Interval Experiment Control
Frequency % Frequnecy %
Very Good 81-100 1 5% - -
Good 61-80 7 35% - -
Moderate 41-60 12 60% 10 50%
Low 21-40 - - 9 45%
Very Low <21 - - 1 5%
Total 20 100 20 100
Discussion

Based on the comparison of learning outcomes scores, students who received the enriched virtual-PjBL
had higher metacognitive skills scores when compared to students in the control class. The hypothesis test results
also inform that the application of enriched virtual-PjBL has a significant effect on empowering students'
metacognitive skills. The findings of this study are in line with several previous studies that also analyzed the
effect of implementing PjBL on students' metacognition before the pandemic occurred (Lukitasari et al., 2021;
Pratiwi, 2018; Rumahlatu & Sangur, 2019). In addition, this study also strengthens the findings of previous
studies that reveal the potential of blended learning in developing students' metacognition (Suwono, Susanti, &
Lestari, 2017; Yuan, Aftoni, & Cobanoglu, 2020). Blended learning is the most likely form of learning applied in
the pandemic era. The application of this learning type is to minimize the spread of COVID-19; thus, face-to-
face learning is not as possible as usual (Humphrey & Wiles, 2021; Thapa et al., 2020; Xie et al., 2020). On the
other hand, learning may not always be carried out online because online learning has many limitations (Adnan,
2020; Agarwal & Kaushik, 2020; Dong et al., 2020). Not surprisingly, various publications recommend the
application of blended learning in the pandemic era (Mali & Lim, 2021; Megahed & Hassan, 2021; Ozadowicz,
2020; Singh, Steele, & Singh, 2021). Blended learning is expected to continue to be applied post-pandemic as a
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response to the world of education towards the development of the times towards a 21st Century-based digital
era (Eagleton, 2017; McGrath, Palmgren, & Liljedahl, 2021).

This study chose the enriched virtual as a blended learning model applied in the learning process. The
selection of the enriched virtual model is based on the potential of this model in developing students'
metacognition. In the enriched virtual, students have the freedom to manage their learning time and speed in
learning. Students are also directed to divide their time between online and offline learning (Hrastinski, 2019).
Indirectly, this condition is in line with the principles of metacognition-based learning. When developing
metacognition, students are trained to monitor, evaluate, and control their learning process independently
(Akturk & Sahin, 2011; Lai, 2011). Furthermore, enriched virtual-PjBL can significantly affect metacognitive
skills because the PjBL syntax is composed of various activities that improve students' higher-order thinking
skills (Pratama, Sopandi, Hidayah, & Trihatusti, 2020; Rahman, Wahyuni, & Noviani, 2018). These
metacognitive skills are reflected in the PjBL syntax stages, including: (1) students ask basic questions, (2)
students develop projects, (3) students plan projects, (4) students work on projects, (5) teachers monitor, (6 )
evaluation (Novianto, Masykuri, & Sukarmin, 2018; Sularmi, Utomo, & Ruja, 2018). These stages train students
to monitor their learning process because they are trained to work on all stages from beginning to end.

In the first stage, students are directed to ask basic questions. This activity can train students to plan
their learning process by training them to prepare themselves before carrying out learning (Daniel, 2016;
Darmawan, Brasilita, Zubaidah, & Saptasari, 2018). In the second stage, students are asked to develop a project.
Through this activity, students are encouraged to learn how to understand the information presented in a
simplified book and take the main idea of the material up to compile a project (Daniel, 2016; Darmawan et al.,
2018). In the third stage, students are asked to plan a project. This activity requires students to plan using a
cognitive model, such as activating prior knowledge and organizing the material to be read. When students use
declarative, procedural, knowledge, and conditional planning skills, students have been involved in using
metacognitive skills (Daniel, 2016; Juanengsih, Mahmudah, & Ruri, 2018). From the three stages, students
consciously have prepared to work. Students are exposed to various skills and competencies such as
collaboration, project planning, decision making, and time management (Daniel, 2016; Juanengsih et al., 2018).

In the fourth stage, students are asked to work on a project which is the main stage of PjBL. By carrying
out projects, students memorize facts and connect and think about how to apply their knowledge to the real
world and shape students' work attitudes. In working on projects, students are invited to listen to each other's
opinions and negotiate to find solutions to improve communication and social skills, improve problem-solving
skills, improve students' skills in using information with several disciplines they have, increase students' self-
confidence, improve students' abilities in using technology in learning (Daniel, 2016; Juanengsih et al., 2018). In
the fifth and sixth stages, the teacher and students monitor and evaluate the students' projects. Monitoring and
evaluation is essential component in metacognition. This finding is in line with the opinion (Darmawan et al.,
2018; Dirgantoro, 2018; Purnomo, 2019), that metacognitive skills occur in controlling, monitoring, and self-
regulation activities when learning and solving a problem.

This research has found essential findings that contribute to the world. The PjBL model combined with
enriched virtual blended learning is proven to have a significant effect on students' metacognitive empowerment
even in a pandemic. These findings include findings that have high urgency because metacognitive skills can be
positioned as one of the primary keys to successful learning in the pandemic era (Anthonysamy, 2021). The
reason is that the main factor in the success of learning in the pandemic era is the maintenance of learning
motivation and self-awareness of students to take part in distance learning (Hartnett, 2016). Self-awareness will
increase if students can be directed to become independent learners. Furthermore, independent learning is one of
the characteristics reflected in students who have good metacognition. Apart from the essential findings
obtained, this study also has some limitations that need to be considered: The research subjects involved in this
study were only junior high school students. There is an urgency to conduct further research that applies
enriched virtual-PjBL to high school and college students in response to this. These studies will confirm the role
of this model at different levels of education. Enriched virtual-PjBL is only implemented in one of the materials
in SMP. Thus, it is necessary to have research with more diverse materials To analyze the consistency of the
influence of this learning model. This research does not pay attention to other variables, such as gender and
academic ability. Therefore, further research that positions these variables as factors to be investigated is
essential.

4. CONCLUSION

The application of the enriched virtual-PjBL learning model is reported to have a significant effect on
students' metacognition. Therefore, the metacognitive skills of students who are taught using the enriched
virtual-PjBL learning model are higher than those who do not receive learning. Therefore, it is recommended
that the enriched virtual-PjBL be implemented in various schools in Indonesia, especially during the current
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pandemic. By applying this learning model, it is hoped that students can become independent learners aware of
the importance of learning even though the learning conditions have many limitations.
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