
 JISE 10 (2) 2021 : 209–215 

 

Journal of Innovative Science Education 
 

http://journal.unnes.ac.id/sju/index.php/jise 

 

 

Implementation of Science Virtual Class Based Schoology to Improve 

Students’ Critical Thinking Skill 
 

Arief Budhiman, Ellianawati Ellianawati, Siti Wahyuni 

 

Pascasarjana, Universitas Negeri Semarang, Indonesia 

 

Article Info 

Article History : 

Received December 2020 

Accepted January 2021 

Published August 2021 

Keywords: 

Critical Thinking, Online 

Learning, Schoology 
 

Abstract 

Implementing appropriate strategies in learning so that students acquire 21st 

century skills is an important thing for teachers to do. These skills will equip 

students to adapt to the needs of their era. One of the skills is critical thinking. 

However, during the Covid-19 pandemic, all educational institutions were 

encouraged to carry out online learning to prevent massive transmission of 

the corona virus. In science learning, it emphasizes students to learn 

independently by providing clear instructions from the teachers to practice 

critical thinking. One of the media that can bridge the needs of students to 

learn independently in practicing critical thinking is Schoology. The purpose 

of this research was to find out the influence of schoology virtual science-

based learning in improving critical thinking of students.  The study was a 

quasi-experimental design. The sample of this research were 64 students taken 

through purposive sampling. The improvement of students' critical thinking 

skills was identified from the essay test given. The results showed that the size 

impact (d) reached high category (1.85). It means that the schoology virtual 

science-based learning have a high influence in improving students' critical 

thinking skill. Furthermore, the t-test showed a sig value. 0.000 and N-Gain 

in the experimental class reached 0.50 while the control class reached 0.27. It 

indicates that the implementation of schoology virtual science-based learning 

can improve students' critical thinking skill. 

  

 

 

 

 

 

 

 

 correspondence :  
Pascasarjana, Universitas Negeri Semarang, Indonesia 

Jalan Kelud Utara III No. 37, Semarang, Jawa Tengah, Indonesia 
50237 

E-mail: ariefbudhiman@students.unnes.ac.id 
 

p-ISSN 2252-6412 

e-ISSN 2502-4523 

 



Arief Budhiman et al. / Journal of Innovative Science Education 10 (2) 2021 : 209–215 

210 

INTRODUCTION 

 

The demands of education which support the 

needs of the globalization era plays a role as priority 

thing to be done immediately. Various parties who 

are concerned with education are starting to look 

for an alternative learning to embrace the needs for 

life in this century challenges.  In the term of 

teaching learning, teachers need more creative 

strategy for teaching to answer these challenges. 

The actualization in real life shows that the main 

problem in formal educational level today is 

students who have low acquiring in learning 

(Aviana & Hidayah, 2015). It showed from the 

critical thinking aspect of students got worst. 

Winarsih & Mulyani (2012) stated that the 

dominance of teachers in teaching learning process 

should be reduced. Students must cover their 

willingness to be more intelligent, better, and 

prosperous. The learning must be implemented 

creatively and innovatively. One of them is follow 

the educational trend to get the students’ aim and 

achievement in learning based on the Curriculum 

2013. By Covid-19 outbreak, it forces all aspects in 

life using internet as a basic tool to do activity 

includes classroom learning. This makes the 

teachers and students are carrying out teaching and 

learning activities with online learning. Online 

learning is one of the new education paradigm. The 

21st century education paradigm focuses students 

on mastering current skills (Kivunja, 2015). It is a 

must for students to master their future needs 

dealing with problems, challenges, and careers in 

society. Further, it is also supported by Binkley et 

al. (2011) who identify the 21st century skills in four 

groups: 1) ways of thinking, 2) ways of working, 3) 

tools of working, and 4) living the world. The 2013 

curriculum identified 21st century skills in term of 

4C, namely communication, critical thinking and 

problem solving, collaboration and creativity and 

innovation.  

Communication skill is an ability to convey 

ideas (Hanifa et al., 2019), ideas (Morreale et al., 

2016), and knowledge (Douglas & Gerde, 2019) in 

both oral and written forms (Valenzano & Wallace, 

2017). Good communication skill will assist 

students in improving critical thinking skills. Kola 

(2019) states that critical thinking skills is analyzing, 

assessing, evaluating, reconstructing a problem to 

obtain rational and logical solutions. In problem 

solving, students need a friend to discuss so that 

collaboration skills are acquired. Balser et.al (2017) 

states that collaboration is an ability to work 

together among groups to reach the goal efficiently 

and effectively. A creativity is an ability to discover 

a new thing by reviewing any issues to have novelty 

and unique sight (Jahnke et al., 2015). Thus, a 

critical thinking is the main ability to face this 

challenging era (Jang, 2015).  

Critical thinking skill is a reflective thinking 

in the process of assessing the validity, reliability, or 

the truth. It plays an important role in science and it 

is a basic skill to overcome an important case in 

some point of scientific implementation process 

(Turkoglu & Cansoy, 2017; Papastephanou & 

Angeli, 2007; Saadé et al., 2012). Supported by 

Hashemi et al., (2010) that critical thinking is a high 

level of skills and plays an important role in moral, 

social, mental, cognitive, and scientific 

developments. Therefore, critical thinking skill is an 

ability of processing information to obtain a 

conclusion.   

Science learning must follow paradigm 

alteration of 21st century which is forming students’ 

space to develop their skill. The appropriate 

learning has specific characteristics: (1) an 

innovative learning by utilizing technological 

advances through learning media; (2) a conformity 

between cognitive and social abilities in the use of 

its material; (3) a freedom granting for student in 

order to be an active student in the process of 

learning (Alismail & McGuire, 2015).  

Indonesia in the process of learning science 

has established critical thinking skills as one of the 

skills that must be trained. However, this cannot be 

realized optimally from the learning outcomes. 

Students' critical thinking skills are still at an 

unsatisfactory level according to some researchers 

(Manalu & Siregar, 2019; Shara et al., (2019); 

Nurdiana et al., 2019; Amto et al., 2019; Fitriani, et 

al., 2019). However, a program is set specially for 

this situation; International Student Assessment 

(PISA) presents measurements to assess high-level 

thinking skills including critical thinking skill. Based 

on PISA 2018, Indonesia rank was below other 

developing countries, even fell from the three years 

ago. Therefore, for any further research in this term 

should be vary and advanced. By providing an 

appropriate strategy, this current research uses 

Schoology to overcome this situation.  
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Schoology is a website that combines the 

concept of e-learning with social networks that can 

be accessed through internet connection both on 

applications computer and mobile. The other 

alternative way is directly accessed to 

www.schoology.com. In general, the function and 

use of Schoology is almost similar with other 

applications such as Edmodo or Moodle, but more 

advantages one. It has a similar layout design to 

Facebook. By looking at the trendy design, it fits for 

teenagers well. In addition, developing e-learning 

will fit during covid-19 outbreak. Schoology is also 

more profitable when it comes to Moodle. It does 

not require hosting and settings; it is easier (user 

friendly) than others. For Schoology's features 

include attendance, analytics, courses, group 

discussion, quiz, resources, assignment, gradebook, 

and others. They help students to improve critical 

thinking skills.  

Critical thinking skill is an indispensable for 

science learning, one of them depends on the 

material. This current research focused on the 

chapter of motion. Object movement is one of the 

concepts that can be presented as problem solving 

activities. Meanwhile, according to a research 

conducted by Sutarto et al. (2018), the learning 

activities still dominated by passive learning, which 

is not two-way of interaction and internet still 

under-used as a medium of material delivery. 

Therefore, many students feel bored. According to 

some researchers conducted in several junior high 

school in Cilacap, classroom activity is still teacher-

centered, also critical thinking is low as well. Yet 

the motion objects are a contextual concept and 

closely related to the daily issues. It can be 

presented by active learning and integrated to the 

daily phenomena. Thereby, students can implement 

the concept in real problems.  

The topics in schoology have been widely 

used by other research related to the use of the 

internet as a learning resource in various learning. 

Suryati et al. (2019) conducted research on learning 

of using schoology in improving high-level thinking 

skills. Furthermore, implementation schoology on 

student sheets (Pradana, 2017) and STEM 

application (Ardianti et al., 2019) were also 

conducted to improve students’ critical thinking. 

Another interesting issues of comparison, a research 

by Sulisworo et al. (2020) compared schoology and 

google classroom in improving students' critical 

thinking.  Those researchers showed every 

improvement in critical thinking skills. Therefore, 

schoology-based learning activities can improve 

thinking skills. The facts and backgrounds that have 

been disclosed encourage the implementation of 

this research to determine the extent to which 

virtual schoology science-based learning can 

improve students' critical thinking skills. 

 

METHODS 

 

This research is a quasi-experimental research 

with a quantitative approach and tested by the 

control group pretest-postest design. The design of 

this study was carried out on two classes; they were 

(1) the experimental group and (2) the control 

group. The experimental class applied science 

virtual class  while the control class used e-learning 

without virtual laboratory, the learning 

management system which is used as an online 

media by schoology application. 

This research was conducted at SMPN 1 

Majenang Cilacap in the academic year of 

2019/2020. The sample of this research were 64 

students grouped as the experimental class and 

control class taken through a purposive sampling. 

Data were collected through pre-test and post-test. 

Furthermore, by giving essay questions, it gave 

deeper analysis on students' critical thinking skills. 

The analysis has been carried out by using a t-test 

analysis and size impact (d) to find out the 

differences between the experimental class and the 

control class. Additional measurement used N-Gain 

to find out the increase of experimental class and 

the control class.  

 

RESULTS AND DISCUSSION 

 

The influence of Science Virtual Learning 

(SVC) analysis was carried out by analyzing N-

Gain data on students' critical thinking skill. Later, 

the data processed to get the size value impact 

notated with d. The calculation data is presented in 

Table 1.  
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Table 1. The calculation of size impact towards 

critical thinking 

Variables Experiment class Control 

class 

N-Gain 0.50 0.26 

Standard deviation 0.14 0.07 

 (d) 1.85  
 

Based on the table above, it shows that the 

value of the impact size obtained 1.85 which is high 

categorized. Then, Schoology-based SVC learning 

implemented has high influence in improving 

students' critical thinking skills. In other words, 

students' critical thinking improvement in 

experiment classes is the effect of Schoology-based 

SVC learning being implemented.  

Critical thinking skills of students were 

measured using critical thinking tests given before 

and after implementation. The pretest was used to 

find out students' prior sight before treatment. 

While Posttest was used to measure students' skills 

after treatment been implemented. Then, all the 

data were analyzed to determine differences in 

students' critical thinking skills both in the group of 

students who were given Schoology-based SVC 

learning and the group of students who were given 

conventional learning. In determining the quality of 

them, the calculation of N-Gain was applied.  

Tabel 2. The Analysis of N-Gain  

Variables Experiment class Control class 

Mean of Pretest 28 22 

SDpretest 11.45 8.39 

Mean of Posttest 65 43 

SDposttest 9.6 5.99 

N-Gain 0.50 0.26 

SD 0.14 0.07 

Normality test Sig. 0.2 > 0.05\ (Normal distributed) Sig. 0.2 > 0.05 (Normal distributed) 

Homogeneity test  Sig. 0.5 > 0.05 (Homogen) 

Asymp. Sig (2-tailed) 0.000 Hipothesis test  
 

From the calculation above, the N-Gain for 

the experiment class is 0.50 with moderate 

improvement. Meanwhile, the N-Gain of control 

group is 0.26 with low improvement. 

Accordingly, the significant comparison of 

the two groups can be analyzed from the N-Gain 

averages of both groups. The following are the 

results of a descriptive analysis of the both N-Gain 

as a prerequisite test in conducting an average of 

two-equation test.  

Based on normality test, N-Gain data for 

experiment classes and control classes were 

distributed normally. In addition, from the 

homogeneity test can be inferred as a homogeneous 

population. Therefore, the tests were conducted by 

using Independent Sample t-test to find out the 

difference of the two groups.  

The hypothesis test shows that the 

significance is less than 0.05. It indicates Ho was 

rejected. Thus, it can be concluded that there is a 

significant difference in critical thinking skills 

between students who carried out Schoology-based 

SVC learning compared to students who were not. 

By showing the explanation above, it can be 

concluded that the implementation of SVC learning 

based on Schoology further improves critical 

thinking skills compared to the results of the 

implementation of the conventional learning. 

According to the results of critical thinking 

test, it shows that the students in the experiment 

class and control class were improved. How to find 

out the improvement of each aspect of critical 

thinking in each group, it applied by calculating the 

normalized N-gain for each aspect. The N-Gain is 

derived from the average of scores in every 

indicators divided by the maximum number of 

scores. Figure 1 presents the N-Gain compare to 

each indicator in the experiment class and control 

class.  
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Figure 1. The diagram of N-Gain compares to the aspects 

Entirety results, the improvement of critical 

thinking skill in each aspect of the experiment class 

is higher than the control class. The highest 

improvement for the experiment class occurs in the 

CI.4 (interpreting aspect). While the lowest increase 

is in the CI aspect.7 (concluding).  

The influence of Schoology-based SVC on 

critical thinking skill was analyzed based on the 

pretest and posttest scores. The Pretest and posttest 

questions plus indicators for each consisted of 7 

questions. The indicators were used for analyzing, 

explaining, evaluating, interpreting, synthesizing, 

concluding, and inferencing. 

Based on the Table 1, it shows that the value 

of the impact size is 1.85 which is categorized as 

high. Addition, the implementation of Schoology-

based SVC learning has a high influence in 

improving students' critical thinking skills. It is also 

reached to the average of N-Gain experiment class 

by 0.50 and the control class by 0.26. The results 

present there is a differentiation. It happens because 

the experiment class was in a moderate category, 

while the control class had a low category of N-

Gain. Learning by using Schoology-based SVC that 

runs smoothly, making students more active and 

enjoy. It is an effective strategy to exchange their 

opinions as well. As Shishigu, et al (2017) 

mentioned that the application of the PBL model 

made students more enthusiast in learning. 

Therefore, they become active and the learning 

achievement increased. 

Learning using SVC-based becomes effective 

and efficient strategy. In addition, the effectiveness 

of time in experimental classes well done. It 

happened because students read the material before 

learning so that they became more understanding. 

In addition, by audiovisual learning, they more 

acquired better in the classroom activity. Online 

learning allows students to explore resources 

quickly and easily. It encourages students to learn to 

be critical and selective for the sources. Students can 

control their own learning style and be free to 

decide how to learn on their own. Suarsana (2013) 

mentions that technology will help all kinds of 

thinking skill development. Starting from the most 

basic to high levels of critical thinking.  

The online discussion forum on SVC learning 

also encourages students to deliver their ideas. 

Purposely, they are trained to respond or criticize 

their friends' opinions. Asking and responding by 

online discussion forums is so widely opened. So 

that, it encourages the formation of learning 

communities. Supported by Herlanti et al., (2012) 

that the existence of learning community will have 

an impact in improving the quality and depth of 

thinking as well as encouraging the inquiry process. 

For both will have a direct impact on improving 

critical thinking skill. By online learning, many 

resources can be utilized by students to learn, in the 
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form of wikis, blogs, websites, youtube (Cheung & 

Hew, 2011). These results are in line with research 

conducted by Cahyadi et al., (2012) in improving 

critical thinking skills by online discussions can 

provide sufficient time and space for students so 

that their skills improve. 

 

CONCLUSION 

 

Based on the results and discussion of this 

research, it can be concluded that the application of 

science virtual learning based schoology can 

improve students’ critical thiking skill in junior high 

school. 

 

REFERENCES 

 

Alismail, H. A. & McGuire, P. (2015). 21st Century 

Standards and Curriculum: Current Research and 

Practice. Journal of Education and Practice, 6(6), 

150-154. 

Amto, A., Ertikanto, C., & Nyeneng, I., D., P. (2019). 

Pengaruh Keterampilan berpikir kritis melalui 

pembelajaran berbasis aneka sumber belajar 

terhadap hasil belajar fisika siswa. Jurnal 

Pendidikan Fisika, 7(1), 47-52. 

Ardianti, S., Sulisworo, D., & Pramudya, Y. (2019). 

Efektivitas Blended Learning Berbasis Pendekatan 

STEM Education Berbantuan Schoology untuk 

Meningkatkan Critical Thinking Skill pada Materi 

Fluida Dinamik, Prosiding Seminar Nasional 

Pendidikan KALUNI, 2(1), 240-246. 

Aviana, R., & Hidayah, F. F. (2015). Pengaruh Tingkat 

Konsentrasi Belajar Siswa terhadap Daya 

Pemahaman pada Pembelajaran Kimia di SMA 

Negeri 2 Batang. Jurnal Pendidikan Sains 

Universitas Muhammadiyah Semarang, 3(1), 30-

33. 

Balser, T. J., Grabau, A. A., Kniess, D., & Page, L. A. 

(2017). Collaboration and Communication. New 

Directions for Institutional Research, 2017(175), 65–

79. doi.org/10.1002/ir.20236  

Binkley, M., Erstad, O., Herman, J., Raizen, S., Ripley, 

M., Miller-Ricci, M., & Rumble, M. (2011). 

Defining Twenty-First Century Skills. Assessment 

and Teaching of 21st Century Skills, 17–66. 

doi.org10.1007/978-94-007-2324-5_2  

Cahyadi, F.D., et al. (2012). Penerapan Blended Learning 

dalam Pembelajaran Biologi untuk Meningkatkan 

Kemampuan Berpikir Kritis Siswa Kelas XI IPA 4 

Putra SMA RSBI Pondok Pesantren Modern 

Islam Assalaam Sukoharjo Tahun Pelajaran 

2011/2012. Jurnal Pendidikan Biologi 4(1): 15-22 

Cheung, W. S., & Hew, K. F. (2011). Design and 

evaluation of two blended learning approaches: 

Lessons learned. Australasian Journal of Educational 

Technology, 27(8). doi.org/10.14742/ajet.896 

Douglas, S. N., & Gerde, H. K. (2019). A Strategy to 

Support the Communication of Students With 

Autism Spectrum Disorder. Intervention in School 

and Clinic, 105345121983302. 

doi:10.1177/1053451219833021  

Fitriani, H., Asy'ari, M., Zubaidah, S., & Mahanal, S. 

(2019). Exploring the Prospective Teachers’ 

Critical Thinking and Critical Analysis Skills. 

Jurnal Pendidikan IPA Indonesia, 8(3), 379-390. 

Hanifa A.A., Amprasto A., Rini S. (2019). Virtual Field 

Trip dan Penggunaannya sebagai Fasilitator 

dalam Mengembangkan Keterampilan 

Komunikasi Abad ke-21 Siswa. Indonesian Journal 

of Biology Education, 2(1), 19-23. 

doi.org/10.17509/aijbe.v2i1.16150 

Hashemi, S. A. (2010). Science Production in Iranian 

Educational  System by The Use of Critical 

Thinking. International Journal of Instruction, 3(1), 

61-76. 

Herlanti, Y., Rustaman, N., Rohman, I., & Fitriani, A. 

(2012). Kualitas Argumentasi pada Diskusi Isu 

Sosiosaintifik Mikrobiologi Melalui Weblog. 

Jurnal Pendidikan IPA Indonesia, 1(2). 

doi.org/10.15294/jpii.v1i2.2135 

Jahnke, I., Haertel, T., & Wildt, J. (2015). Teachers’ 

conceptions of student creativity in higher 

education. Innovations in Education and Teaching 

International, 54(1), 87–95. 

doi.org/10.1080/14703297.2015.1088396  

Jang, H. (2015). Identifying 21st Century STEM 

Competencies Using Workplace Data. Journal of 

Science Education and Technology, 25(2), 284–301. 

doi.org/10.1007/s10956-015-9593-1  

Kivunja, C. (2015). Innovative Methodologies for 21st 

Century Learning, Teaching and Assessment: A 

Convenience Sampling Investigation into the Use 

of Social Media Technologies in Higher 

Education. International Journal of Higher Education, 

4(2). doi.org/10.5430/ijhe.v4n2p1  

Kola, M. (2019). Grade 9 Technology Teachers’ 

Explication of Critical Thinking and its 

Enactment in the Classroom. African Journal of 

Research in Mathematics, Science and Technology 

Education, 1–12. 

doi.org/10.1080/18117295.2019.1601457  

Manalu, W. & Siregar, E. Y. (2019). Efektivitas Model 

Pembelajaran Scramble Terhadap Kemampuan 

Berpikir Kritis Matematis Siswa Di SMP Negeri 2 

Pandan. JURNAL MathEdu (Mathematic Education 

Journal), 2(2), 93-98. 

Morreale, S. P., Valenzano, J. M., & Bauer, J. A. (2016). 

Why communication education is important: a 



Arief Budhiman et al. / Journal of Innovative Science Education 10 (2) 2021 : 209–215 

215 

third study on the centrality of the discipline’s 

content and pedagogy. Communication Education, 

66(4), 402–422. 

doi.org/10.1080/03634523.2016.1265136  

Nasri, E. , Subirats, J. , Sanchez‐Melsio, A. , Mansour, 

H. B. , Borrego, C. M. , & Balcazar, J. L. (2017). 

Abundance of carbapenemase genes (blaKPC, 

blaNDM and blaOXA‐48) in wastewater effluents 

from Tunisian hospitals. Environmental Pollution, 

229, 371–374. 

Nurdiana, I. M., Harijanto, A., & Budi S. H. (2019). 

Efektifitas Pembelajaran Suhu Dan Kalor 

Menggunakan Model Inkuiri Terbimbing Disertai 

Mind Mapping Terhadap Kemampuan Berpikir 

Kritis Siswa SMA. Jurnal Pembelajaran Fisika, 8(1), 

47-52 

Papastephanou, M., & Angeli, C. (2007). Critical 

Thinking Beyond Skill. Educational Philosophy and 

Theory, 39(6), 604–621. doi:10.1111/j.1469-

5812.2007.00311.x  

Pradana, G. A., Darsono, & Rufaidah E. (2018). 

Pengembangan LKPD E-Learning Schoology 

Meningkatkan Kemampuan Berpikir Kritis dan 

Hasil Belajar Sejarah. Jurnal Studi Sosial, 6(1), 13-

25. 

Saadé, R. G., Morin, D., & Thomas, J. D. E. (2012). 

Critical thinking in E-learning environments. 

Computers in Human Behavior, 28(5), 1608–1617. 

doi:10.1016/j.chb.2012.03.025 

Shara, J., Kadarisma, G., & Setiawan, W. (2019).  

Analisis Kemampuan Berpikir Kritis Matematis 

Siswa SMP Pada Materi Fungsi Kuadrat. Journal 

on Education, 1(2), 450-456. 

Shishigu, A., Bashu, B., Tesfaw, B., & Gadisa, S. (2017). 

The Effect of Problem Based Learning (PBL) 

Instruction on Students’ Motivation and Problem 

Solving Skills of Physics. EURASIA Journal of 

Mathematics Science and Technology Education, 

13(3), 857-871. 

doi.org/10.12973/eurasia.2017.00647a 

Suarsana, I. (2013). Pengembangan E-Modul Berorientasi 

Pemecahan Masalah untuk Meningkatkan 

Keterampilan Berpikir Kritis Mahasiswa. JPI 

(Jurnal Pendidikan Indonesia), 2(2). 

doi.org/10.23887/jpi-undiksha.v2i2.2171 

Sulisworo, Dwi & Ummah, Rakhmatul & Nursolikh, 

Miftah & Rahardjo, Widodo. (2020). The 

Analysis of the Critical Thinking Skills between 

Blended Learning Implementation: Google 

Classroom and Schoology. Universal Journal of 

Educational Research. 8. 33-40. 

doi.org/10.13189/ujer.2020.081504. 

Suryati, T., Suryana, & Kusnendi. (2019). The Effect of 

E-Learning Based on Schoology and Student 

Interest to Metacognitive Thinking Skill of 

Vocational High School Students in Archival 

Subject. International Journal of Research and Review, 

6(12), 397-404. 

Sutarto, Indrawati, J., Prihatin, P. A., & Dwi. (2018). 

Geometrical optics process image-based 

worksheets for Enhancing students’ higher-order 

thinking skills and self-regulated learning. Jurnal 

Pendidikan IPA Indonesia, 7(4), 376-382, 

doi.org/10.15294/jpii.v7i4.14563 

Turkoglu, M. E., & Cansoy, R. (2017). Perceptions of 

Pre-Service Teachers on Student Burnout, 

Occupational Anxiety and Faculty Life Quality. 

Journal of Education and Learning, 6(4), 315. 

doi.org/10.5539/jel.v6n4p315  

Valenzano III, J. M., & Wallace, S. P. (2017). Expanding 

and exporting instructional communication 

scholarship: a necessary new direction. 

Communication Education, 66(4), 483–484. 

doi.org/10.1080/03634523.2017.1346264  

Winarsih, A., & Mulyani, S. (2012). Peningkatan 

Profesionalisme Guru IPA Melalui Lesson Study 

dalam Pengembangan Model Pembelajaran PBI. 

Jurnal Pendidikan IPA Indonesia, 1(1). 

doi.org/10.15294/jpii.v1i1.2012

 

 


