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	Abstract
___________________________________________________________________
This study aimed to analyze the improvement of communication skills through project-based learning with integrated STEM in distance learning. The research method was a type of quantitative experiment using Pre-Test Post-Test in one group. The research sample was fifth-grade students from A-Elementary School, B-Elementary School, C-Elementary School, D-Elementary School in Magelang City with a total of 78 students. Data obtained through tests collected on google forms. Communication skills were analyzed using the N-gain test. The relationship between written and oral communication was analyzed using the correlation test. The final results showed that the ability of oral and written communication increased by an average of 0.67 and 0.57 with the moderate category. The results of the N-gain showed that project-based learning with integrated STEM can improve the oral and written communication of each student in the moderate category. The relationship between collaboration and communication skills showed a positive direction, which means that better oral communication skills, better-written communication skills will be.
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Introduction

The   21st   century is an era where the development of technology is increasing and global competition is getting tighter. In this era,   the information entered easily and quickly (Sarwi et al, 2020). The role of sophisticated technology brings change very quickly and automatically to face the industrial revolution 4.0 in the 21st century (Savitri, 2019). Communication is the art and process of creating and sharing ideas (Training, 2010). Communication skills become part of higher-order thinking skills which are emphasized on 21st-century skills. Communication skills are skills that must be possessed by everyone to be able to face the industrial revolution 4.0 (Saavedra & Opfer, 2012). Communication skill is one of the most important abilities to be mastered by students in understanding and solving problems in the classroom (Beers, 2011). According to Priansa (2014), Communication skills are divided into two forms, namely oral communication (communication that is done verbally) and written communication. Communication skills can be fostered, trained, and even developed through learning in schools (Putri et al., 2016).
21stcentury  learning in  Indonesia is still experiencing major problems,  mainly related to the low quality of education (Rahmawati et al, 2019). The low quality of science learning outcomes of students following the assessment results of PISA and TIMSS The reality in the field shows that science learning is currently not optimal. This can be seen from the results of the PISA evaluation which showed that the scientific ability of Indonesian students is still ranked 62 out of 69 participating countries with a score of 403 under the international average of 500 (OECD, 2015). The results of TIMSS evaluation in 2015 showed that Indonesia's scientific ability is still in 4th place. Indonesia ranks 45th out of 48 countries with a score of 397. The score of Indonesian students dropped dramatically when compared to the results in 2011 (39/42 with a score of 406). The questions used in TIMSS can be used to measure higher-order thinking skills, one of which is communication skills. From the explanation above, it can be concluded that the communication skills of Indonesian students are still low (Thomson, 2017).
The low ability of problem solving and communication is also supported by the result analysis of the students' scores on theme 2 in semester 1 2019/2020 academic year at Tidar 1 Elementary School Magelang. The average of students’ science score was still below the Minimum Mastery Criteria set by the school which is 70. This was indicated by 28 students, there were still 13 students got scores below the Minimum Mastery Criteria, while the rest have exceeded it. Besides, based on observations and interviews with teacher related to the implementation of learning, it was found that learning carried out in class is still one-way learning, the learning process is still dominated by the teacher, students are not yet active.
Based on these problems, it is necessary to apply a learning model that can develop problem-solving abilities and communication skills, one of which is PjBL (Project-Based Learning) with integrated STEM (Scientific, Technology, Engineering, and Mathematics). Force (2014) states that STEM is an extension of Science, Technology. Engineering, and Mathematics. STEM is an approach that has four important components. They are science, technology, engineering, and mathematics (Firman, 2015). Project-based learning is an ideal learning model to fulfill the skills demanded in the 21st century because it involves the Learning and Innovation Skill process, namely Creativity and Innovation, Critical Thinking and Problem Solving, Communication, and Collaboration (Zubaidah, 2017). By involving intense communication and collaboration in project-based learning can be the best way to develop communication skills (Capraro et al. 2013).
Learning integrated with STEM can produce students' thinking activities that can assist them to improve their problem solving and communication skills. It is characterized by how they make decisions in solving problems, analyze assumptions, test them with evaluations, then conduct investigations (Khoeriyah et al. 2018). The PjBL model is also able to improve students' communication skills. This is in line with the opinion of Ariyani et al. (2019) which states that the application of the PjBL Model can improve communication skills. Besides, products or projects created will also be presented or exhibited so that students' communication skills will be trained. Damiri (2012) also states that the project-based learning model is a kind of learning innovation that emphasizes student activities and focuses on core concepts. STEM-based  project-based   learning,   students   have   scientific   and technological literacy that appears from reading, writing,  observing,  and  doing  science  so  that  it can be used to live in society and solve problems encountered  in  daily  life  related  to  the  field of STEM science (Lestari et al, 2018)
Entering the beginning of 2020, Corona Virus Disease, also known as covid-19, starts to spread in Indonesia. Suddenly the educational, economic, social, and political life changed. All levels of society have to meet health protocols when carrying out activities without any exception. On the other hand, the government, educational institutions, and teachers should implement distance learning. Distance learning is a kind of teaching and learning process carried out remotely through various communication media (Permendikbud No. 109/2013).
By the existence of covid-19, the application of project-based learning with integrated STEM must also be implemented through e-learning (online). The implementation of e-learning should also pay attention to government instruction by applying the KTSP (Education Unit Level Curriculum) Emergency Curriculum under a circular letter from the Minister of Education and Culture No. 36962 in 2020. The syntax that exists in the project-based learning model must be stated in e-learning. Then, the STEM approach must also be input into learning. This becomes an effort to fulfill learning achievement by using a project-based learning model with integrated STEM.
Based on the description above, previous researches have not yet examined how the implementation of project-based learning with integrated STEM in distance learning towards students' problem-solving and communication skills. So, researchers are interested in conducting experimental research on the Implementation of the Project-Based Learning Model with Integrated STEM based on Distance Learning to Improve the Communication Skills of Elementary School Students.

methods
	
In this study, the instrument used to measure communication skills was a test in the form of student activity sheets and reports. Indicators of verbal communication skills used were based on the indicators of the Association of America Colleges and Universities (Rhodes & Finley, 2013) and adjusted to the conditions on the field.
Indicators for Oral Communication Skills are as follows: (a). The clarity in the organization of the content presented, (b) Consistency of the content of the presentation, (c) Choices used are easy to remember, (d) Choice of words used increases the effectiveness of the presentation, (e) Language suitability in the presentation is suitable for the audience, (f) Body posture is flexible not strained (g) Active eye contact to the audience, (h) Clear vocal expression, (i) Appearance of confidence at the time of presentation, (j) Use of various supporting materials (k) The results of the analysis/experiment support the presentation.
In addition, indicators of written communication skills are as follows: (a) The suitability of the report contents is following the objectives of the project, (b) The suitability of the report contents is in line with the results of the project activities that have been carried out, (c) The suitability of the language used with the EYD (enhanced spelling) rules, (d) Completeness of sentence elements, (e) Writing accuracy, (f) Compliance of the report structure with the format in the guidelines.
The population of this research was all fifth-grade students from schools in the Bandongan group, Middle Magelang Subdistrict, Magelang City. The population of this study was 7 schools. The sampling technique used in this study was purposive sampling. The sampling technique for selecting elementary schools used criteria for those who already have A accreditation, use the 2013 curriculum, have the same facilities, and can carry out distance learning. The sample in this study was fifth-grade students from 4 schools in Magelang City in the 2019/2020 academic year. The samples included fifth-grade students from Tidar 1 Elementary School with a total of 20 students, Cacaban 1 Elementary School with a total of 20 students, Jurangombo 4 Elementary School with 20 students, and Jurangombo 5 Elementary School with 18 students. So, the total of students was 78.
Learning was carried out through distance learning using the PjBL model with integrated STEM about water cycle material for Semester 2 in the 2019/2020 academic year. The data were gathered by using google form. Then, the data were processed using the N-gain test. The formula used to calculate the improvement in oral and written communication skills is as follows.
[bookmark: _Hlk46444689]
Notes:
Spre = pretest score
Spost = posttest score
SMI = maximum score obtained if answering the questions perfectly.

High or low N-Gain scores were then determined based on some criteria that can be seen in Table 1.

Table 1. The Criteria of N-Gain Score
	N-gain Score
	Criteria

	N – gain ≥ 0.70
	High

	0.30 ≤ N – gain <  0.70
	Moderate

	N – gain <  0.30
	Low


Sundayana (2015: 151)

Students' communication skills are said to increase if the normalized gain is classified as a moderate criterion or 0.30 ≤ N-gain <0.70.

RESULTs AND DISCUSsion

The distance learning model was applied using the assistance of WhatsApp, sway office, and google forms media (Figure 1).

Use of Sway Office, Whatsapp Group, & Google Forms
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Figure 1. Utilization of Sway Office, WAG, and Google Forms
Sway is a Microsoft Office application that makes it easy for you to create and share interactive reports, personal stories, and presentations, as well as many other things. Sway Office is used to help students to understand the material and assignments and is used as a substitute for teaching materials. The teacher started learning by utilizing the WhatsApp group then provided a link to the sway office material and implements the PjBL-STEM. After that, all things related to the assignment will be sent through the google form by the students.
After testing the N-gain, the Product Moment correlation formula was used in order to find out the correlation. The Product Moment correlation formula is as follows:
rxy
			(Sugiyono, 2015)
rxy = Relationship of variables x and y
x = Variable x
y = Variable y

Improvement of students’ oral and written communication skills using the PjBL model with integrated STEM was analyzed by finding a normalized gain score or N-gain. The initial step taken to find the N-Gain score was to find the gain score of each student. The gain score was obtained from the difference between the pretest and posttest scores of each student. After obtaining the gain score, the N-gain score was then calculated. The N-gain score was calculated by comparing the difference between the pretest and posttest scores with the difference between the ideal maximum score and the pretest score.
The average pretest and posttest scores of oral and written communication skills are presented in Table 2 and Table 3.

Table 2. Oral Communication Skills
	Data
	N
	Min
	Max
	Average

	Pretest
	78
	33
	67
	50

	Posttest
	
	67
	100
	83



Table 3. Written Communication Skills
	Data
	N
	Min
	Max
	Average

	Pretest
	78
	33
	78
	52

	Posttest
	
	61
	100
	79



Table 2 showed that there was an improvement in the results of oral communication skills during the pre-test and post-test. The minimum score of the pretest was 33, while the posttest was 67. The maximum score in the pretest was 67, while the posttest was 100. The average pretest was 50 and the posttest was 83. This shows a significant increase in ongoing learning.
Table 3 showed that there was also an improvement in the results of written communication skills during the pre-test and post-test. The minimum score of the pretest was 33, while the posttest was 61. The maximum score in the pretest was 78, while the posttest was 100. The average pretest was 62 and the posttest was 79. This also shows an increase in ongoing learning.
Each step consisted of several indicators with a certain score. Scores in the pretest and posttest were then compared to check whether there was an increase in students' communication skills or not. Improvements for each indicator are presented in Figure 1 and Figure 2.



Figure 2. Improvement in Oral Communication Skills

Indicator (a) Presentation organizations have increased from a range of 75% (good) to 88% (good), indicator (b) Good and correct use of Indonesian language has increased from 56% (less) to 89% (good), indicator (c) Flexibility in posture has increased from 48% (less) to 79% (good), indicator (d) Eye contact to the audience has increased from 46% (less) to 81% (good), indicator (e) Sound clarity has increased from 48% (less) to 84% (good), indicator (f) The suitability of the content of the presentation with the process and project results has increased from 50% (less) to 84% (good), indicator (g) The suitability of the content presented with relevant sources to the project has increased from 50% (less) to 87% (good), and indicator (h). Conformity of content with relevant sources to the project has also increased from 47% (less) to 87% (good).

Figure 3. Improvement in Written Communication Skills

	Correlations

	
	Posttest_A_Written
	Posttest_A_Oral

	A_Written
	1
	.566**

	
	
	.000

	
	78
	78

	A_Oral
	.566**
	1

	
	.000
	

	
	78
	78

	**. Correlation is significant at  (2-tailed).


Indicator (a) Conformity of report content following project objectives has increased from a range of 54% (less) to 85% (good), indicator (b) Conformity of report content with the results of project activities that have been carried out has increased from 53% (less) to 63% ( enough), indicator (c) Suitability of the language used with the EYD (enhanced spelling) rules has increased from 52% (less) to 83% (good), indicator (d) Language suitability used with the EYD (enhanced spelling) rules has increased from 53% (less) to 83% (good), indicator (e) Writing accuracy has increased from 52% (less) to 85% (good), and indicator (f) The suitability of report structure with the format of the guidelines has increased from 52% (less) to 79% (good).
From the data above, it can be concluded that the use of the PjBL model with integrated STEM can improve students’ communication skills. Then, the improvement in N-gain was calculated based on the data collected from verbal and written communication skills. The N-gain results are presented in Table 4.

Tabel 4. The N-gain Results
	Variable
	Pretest
	Posttest
	N-gain
	Category

	Oral Communication Skill
	50
	83
	0,67
	Moderate 

	Written Communication Skill
	52
	79
	0,56
	Moderate



Based on Table 4, the N-gain score test results for oral and written communication respectively were 0.67 in the moderate category; and 0.56 also in the moderate category. This proves that the use of the Project-Based Learning model with integrated STEM in Distance Learning can improve learning outcomes in the form of oral and written communication skills in the moderate category.
Based on the data presented at Table 5, the calculation results showed that R count 0.566 was greater than R table 0.1852. So, it can be concluded that there was a relationship between oral and written communication skills with high criteria.

Table 5. The Result of Product Moment Correlation Test

conclusion

Based on the research that has been done, it can be concluded that learning using the PjBL model with integrated STEM applied in distance learning can improve students' oral and written communication skills. The results achieved indicate that students' mathematical problem-solving abilities experienced an average increase of 0.67 and 0.56 with a moderate category. Oral and written communication skills are also very closely related at 0.56 with a high category.
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