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ABSTRACT
This study is backgrounded by student’s scientific attitude which is still low in process of Natural Sciences in grade V SD/MI. The present study aimed to determine the improvement of scientific attitudes by using learning based on Science, Technology, Engineering, and Mathematics (STEM). This study is a class action research. Subjects of this study are students of class V in MI Muhammadiyah Kramat with a total of 20 students, consisting of 15 men and 5 women. The instrument used is a questionnaire and a scientific attitude observation sheet as well as a science learning achievement test. The results of this study there is an increase in scientific attitudes and learning achievement using the STEM model in grade V. Based on the questionnaire scientific attitude in the first cycle to get an average score of 3.7 or 74% which includes good criteria and then increased in the second cycle to get an average score of 4.2 or 84% which includes good criteria. Improvement of science learning achievement in the first cycle got an average value of 55.1 with 40.3% mastery learning and cycle II got an average value of 71.65 with 82% mastery learning. Each stage in STEM can facilitate the improvement of scientific attitudes in learning science in grade V SD/MI.
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INTRODUCTION

The challenge of an educator is to provide an education system that creates opportunities for students to connect knowledge and skills so that they become familiar with each student. Elementary School (SD) is one of formal education. As formal education, elementary school is the initial foundation for the inculcation of concepts and strategic places in shaping the character of students in the formation of attitudes and skills for students so that they are able to compete, be ethical, moral, polite, have attitudes and skills as a provision to enter the next level of education. Children in primary school age generally enjoy learning and feeling or doing it directly. This means that elementary school children have the potential to have a scientific attitude.
Natural Sciences (IPA) as one of the subjects taught in elementary school provides an opportunity for children to develop their thinking skills in explaining a problem and practicing skills[1]. One effort to improve the quality of science education is through the learning process. Science learning can require students to be involved in scientific activities, so they can develop scientific attitudes. Students will be more likely to solve problems using reason rather than their feelings. The scientific attitude possessed by students needs to be further developed and improved. [2], [3] explains that to develop students' scientific attitudes there are three main types of teacher roles namely: showing examples, providing reinforcement with praise and approval, and providing opportunities to develop attitudes.
Scientific attitudes are behaviors obtained through providing positive examples and must continue to be developed so that students can have them. Scientific attitude is an attitude that emphasizes students to learn according to facts. [4], [5] argues that, scientific attitudes are behaviors or actions such as rational learning scientists. George [6] also suggested that scientific attitude in learning science is very important to be developed because scientific attitude is closely related to the achievement of science. The need for modeling in science learning that leads to student activities in actively seeking, processing, constructing, and using knowledge, needs to be a consideration for teachers in formulating science learning.[bookmark: _Hlk67638956]© 2021 by the authors; licensee PGSD UMP. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/). 
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Based on the results of observations and information obtained from the grade V teacher MI Muhammadiyah Kramat data obtained that the scientific attitude of students is still low. The low scientific attitude of students is evidenced by students who tend to be passive and not motivated to want to know when there is a new subject matter. Inaccuracy and lack of caution or haste in drawing conclusions without data and facts. Especially when required to come to the front of the class to explain something or argue about something based on facts students tend to be afraid to move forward, they do not dare to go forward to explain and their ability to explain based on facts or data is still weak. Another problem found was the low learning achievement of Natural Sciences. Based on the information from the grade V teachers, it was obtained that the results of the odd semester assessment (PTS) of 27 students had 12 students or 44% got grades below the minimum completeness criteria (KKM) so that to improve student learning achievement, the teacher conducted remedial activities.
Based on these conditions, students are deemed necessary to make improvements in learning aimed at improving scientific attitudes and student achievement. This requires teachers to be more creative and innovative in carrying out teaching and learning activities. Quality improvement during the learning process for elementary students needs to be done through improving the learning process, this is so that students can learn well, the teaching methods used by teachers must be as precise, efficient and effective as possible [7]. The use of concrete teaching aids by the teacher is expected to help the scientific attitude. High scientific attitude is a necessary condition in learning science. The formation of scientific attitudes of students, it will have an impact on learning achievement is increasing. Based on the considerations and results of discussions conducted with grade V teachers, the researchers applied Science, Technology, Engineering and Mathematics (STEM) based learning.
STEM learning directly provides training to students to be able to integrate each aspect at once. STEM learning is defined as the skill of using knowledge and scientific processes in understanding natural phenomena and manipulating these phenomena so that they can be implemented [8]. The learning process that involves all four aspects will shape the knowledge about the subject being studied more understood. These four aspects are a matching pair between problems that occur in the real world and also problem-based learning [9]. STEM can create a cohesive learning system and active learning because all four aspects are needed simultaneously to solve problems. The solutions provided show that students can unify abstract concepts from every aspect. STEM learning combines the skills and knowledge that are used simultaneously by students [10]. Several studies on STEM learning such as the integration of project-based learning into STEM in improving the scientific literacy of elementary school students [11] and the effect of STEM learning implementation on students' perceptions, attitudes, and creativity [12]. STEM learning has been effectively applied in developed countries, but it is still relatively new in Indonesia as

a developing country. It is hoped that STEM learning can be applied more broadly and deeply in Indonesia [12]. STEM has the meaning of teaching and learning related to the fields of Science, Technology, Engineering, and Mathematics. STEM learning can not only be done at the level of primary and secondary education but can also be carried out up to the level of lectures and even up to postdoctoral levels. The benefits of continuous STEM learning should be demonstrated by early education and at the stage, students can combine cognitive and psychomotor knowledge [13]. STEM learning will provide an introduction to students after passing through school [14].
Based on the problems and phenomena that have been described previously, the authors are interested in researching the effectiveness of the STEM-based learning model in improving scientific attitudes in the fifth grade of elementary schools. Innovations in the research carried out are the habit of reading before learning in the initial learning activities in the hope that students have preliminary knowledge of the material to be learned as well as forming the habit of fond of reading in children

MATERIAL AND METHODS

Methods

This study uses classroom action research conducted collaboratively between researchers and classroom teachers. The research design used is the spiral reflection design [15]. In this spiral reflection design, research is focused on scientific attitudes and student achievement after participating in learning with the STEM model. The main objective of the study is to determine the improvement of scientific attitude by using learning based on the STEM model in class V MI Muhammadiyah Kramat. Besides, this study will also describe the implementation of STEM learning in facilitating the improvement of scientific attitudes of elementary school students. The subjects of this study were 20th grade V students, consisting of 15 men and 5 women.
Instrument

The instruments in this study used tests and a non-tests. The test consists of: a set of test questions to measure learning achievement. While the instrument in the form of a non-test is a Linkert scale questionnaire to measure students' scientific attitudes and observation sheets of STEM learning implementation and learning tools that follow the learning steps in using the STEM model. Indicators of scientific attitudes that are used adopt from [2], [16] namely nine aspects of scientific attitudes that can be developed in elementary school-age children, such as curiosity, wanting to get something new, cooperation, not hopeless, not prejudiced, introspective Responsible, free-thinking and self-discipline. Indicators of success in this Classroom Action Research are: (1) an increase in scientific attitudes of students of at least 80% of the total number of students with good grades; and (2) an increase in student learning achievement in science subjects by using STEM learning at least 80% of the number of students who have met the KKM is 70 with good criteria.

Procedures

This study uses classroom action research procedures. The research focused on problems in the classroom, then researchers seek solutions to problems that occurred in the class. Classroom action research is characterized by cycles. The cycle conducted in this classroom action research consisted of 2 cycles. Every one cycle there are two meetings. At the end of each cycle an evaluation will be held to determine the development of scientific attitudes and student achievement. The class action research model used is the Kemmis and Mc. Taggart [15]. The Kemmis and Mc. Taggart consists of four stages of activity, namely the planning (plan), action (action), observation (observation), and reflection (reflection) stages. Classroom action research will be carried out using STEM learning.

Data Analysis

Data analysis conducted by compilation researchers has obtained the data obtained, both obtaining research data through a test or non-test technique. Data analysis conducted by researchers included analysis of student learning achievement assessment data, analysis of teacher activity observation sheets, analysis of student activity observation sheets, student observation scientific observation sheets and student leadership assessment scale questionnaire analysis. The data analysis is intended to make it easier for researchers to analyze all the data and findings that researchers find.

RESULTS AND DISCUSSION

This study uses classroom action research procedures. Research focused on problems that exist in the classroom, then researchers find solutions to problems that occur in the class. Classroom action research is characterized by cycles. The cycle carried out in this class action research consisted of two cycles. Every one cycle there are two meetings. At the end of each cycle an evaluation will be held to determine the development of scientific attitudes and student achievement. This researcher uses four stages of activities, namely planning, action, observation, and reflection.
In the planning stage researchers and teachers discuss together related research that includes the introduction and helping teachers understand STEM learning. The next step is the researcher making lesson plans and research instruments, as well as the division of tasks in conducting learning and observation activities. Learning is focused on theme 8 in class V according to the lesson schedule at the time the research took place. 
At the action or implementation stage the teacher applies the STEM model with the steps from [17], [18] as follows: (1) Reflection stage: provide problem orientation to students, to bring students into the learning context. Explain the learning objectives and activities to be carried out; (2) Research Phase: organizing students to research, the teacher submits material and lures students to be actively involved when learning to either ask questions, answer teacher questions, or express opinions; (3) Discovery stage: involves collecting data or material making hypotheses, explanations, and giving examples of real conditions or events that exist in life. The teacher helps students collect information from various sources, the teacher helps link the material with real events that occur around students; (4) Application Stage: The teacher helps form groups, conduct experiments, create works, develop, discuss solutions to solving real events that have been conveyed. Students can discuss, exchange opinions, clarify, explain, conduct experiments or make work. There are written results in the form of solutions to problems that will be presented in front of the class or there are products of work from students; and (5) Communication Phase: analyzing and evaluating the problem-solving process, the teacher helps students to analyze the

results of discussions or the work of students. The teacher helps students provide grades and suggestions for presentations that have been made so that in the next learning the students can be even better.

At the observation stage or observations made during the learning process takes place using the STEM model. During the observation process the researchers used teacher activity observation sheets and student scientific attitude activity sheets. At the reflection stage, the researcher and the teacher evaluate the results of the learning implementation. The purpose of this activity is to obtain input and improvement for further learning activities based on data obtained from the results of observations and evaluations that have been analyzed. The results of reflection from learning for each cycle and learning can be explained as follows:

Reflection Results of Cycle I Meeting 1

Reflecting on the cycle 1 meeting, the researcher conducted a discussion with observer 2, observer 3, and the teacher regarding teacher performance, the difficulties faced by the teacher when practicing the steps of learning in accordance with the lesson plan, and the responses of the fifth grade students towards learning Theme 8 Subtheme 1 Meeting 1 that uses the STEM learning model. The results of the discussion during reflection, summarize the obstacles found in the first cycle of meeting 1, namely: (1) Still found students who did not pay attention and play alone. Students are not actively involved, this is seen when the teacher gives some questions that most students choose to be quiet and not answer. (3) There is no respect from students towards other students. This can be seen from students who are still noisy and play alone when there are representatives of groups who appear to present the results of the discussion or practicum. (4) Students do not care about the answers they give when working in groups. This can be seen when working in groups or discussions that are limited by students without thinking about whether the answer is correct or not. Also, the results of the discussion are written briefly and less regularly. (5) The results obtained during the evaluation of meeting 1 in the first cycle were less than half the number of grade V students who passed the KKM reaching 70, then mastery learning was less than 50%.
Countermeasures that can be done to fix these obstacles are researchers planning better learning activities so that the next meeting does not encounter obstacles like the previous meeting. Solutions to these obstacles include: (1) The teacher provides motivation and tells students that it is necessary to respect others so that we are also valued by others. Before the group work presentation process, the teacher needs to warn students to be calm and pay attention to students who present the results of group work. The goal is that group discussion activities can run effectively. (2) The teacher motivates and accustoms students to maximize answers for each task or question. The teacher accustoms students to writing and stringing words to develop answers. It needs help from the teacher. The goal is that students can express their thoughts in written form. (3) The teacher more often provides attribution of material to real-life students. Occasionally the teacher gives questions. The goal is that students more easily understand the material presented by the teacher, and lure students to be actively involved in learning.

Reflection Results of Cycle I Meeting 2

The results of the discussion during reflection, summarizing the obstacles found in the first cycle of meeting 2 include the following: (1) When dividing groups and explanations related to student worksheet not all of them pay attention. This can be seen when the group process there are still students who are confused and ask the teacher. (2) When presenting the results of group work there are still some students who have not focused on learning. The teacher occasionally reminds students to stay focused on students who are presenting the results of group work, but not long after some students begin to make noise again. This shows the lack of awareness and concern for students. (3) The results of the evaluation of students in cycle I meeting 2 have not reached the expected percentage of mastery learning. This is proven because of the total number of grade V students, only half completed.
Countermeasures solutions that can be done to improve these obstacles are researchers planning better learning activities and so that the next meeting does not encounter obstacles like the previous meeting. Handling for these constraints includes: (1) When submitting the worksheet the teacher makes sure students pay attention. The goal is that the teacher does not convey the same thing repeatedly. (2) Occasionally giving strict action to students who do not want to pay attention to their friends. The goal is that students realize that their noisy behavior and disrespect for friends who are presenting are not good. (3) When delivering the material, the teacher is better to give an example in real life as a stimulus for understanding the material. The goal is that students can better understand when delivering the material.

Reflection Results of Cycle II Meeting 1

The results of reflection in the second cycle of meeting 1 are as follows: (1) Still found students who have not been able to condition during the learning such as talking to his friend, so that disturbing his friend who was watching the teacher when learning took place. (2) The results of the evaluation cycle II meeting 1 that there are still some students who have not yet finished working on the evaluation sheet.
Countermeasures that can be done to improve these obstacles are researchers planning better learning activities so that the next meeting does not encounter obstacles like the previous meeting. Solutions to these obstacles include: (1) The need for awareness of each student to participate in learning calmly and in an orderly manner. So that the learning process runs effectively and optimally. (2) Students pay more attention and focus when delivering the material by the teacher, so they can work on evaluations. When students do not understand the material, you should ask the teacher or the teacher who offers students who want to ask.

Reflection Results of Cycle II Meeting 2

The obstacles encountered in the second cycle of meeting 2 are: (1) Students who have special needs still cannot finish working on the evaluation questions. (2) There are still students who talk to their friends when the teacher delivers material in front of the class. The solutions that can be done to overcome these obstacles are: (2) Teachers more often provide understanding, understanding, and attention to students with special needs. (2) The teacher emphasizes and is not bored to warn students who play or talk with their friends.

DISCUSSION

[bookmark: CONCLUSION]Improving Student Scientific Attitudes

Every meeting during using the learning model of Science, Technology, Engineering, and Mathematics (STEM) the scientific attitude of students has increased. This effects on the evaluation conducted at the end of the meeting, by following the opinion [19], [20] that learning in elementary schools emphasizes the provision of learning directly through the use and development of scientific process skills and attitudes. This Classroom Action Research during the student learning process does not only study theory, the teacher invites students to develop problem-solving solutions, develop thoughts, and practicum.
The increased scientific attitude for each meeting has increased. The scientific attitude of students in the first cycle looks very low because the number of students who are active and pay attention to the teacher's explanation is only 8 out of 20 students. The results of scientific attitudes in Cycle I Meeting 1 had an average of 3.40 or 68% including the criteria of lack, at meeting 2 had an average of 4.10 or 82% including criteria either, between meetings 1 and 2 in the first cycle there was an increase of 14%. The average scientific attitude questionnaire in Cycle I gained 3.70 or 74%, including good criteria. Whereas in the second cycle meeting 1 had an average of 4.14 or 83% including good criteria, at meeting 2 had an average of 4.27 or 85% including a good criterion, between meetings 1 and 2 in cycle II an increase of 2%. So the average scientific attitude questionnaire for the second cycle students get 4.20 or 84% including good criteria. The criteria obtained have reached research achievements.
Improved scientific attitudes occur not apart from teachers who are actively involved in learning. Researchers found findings during the second cycle of learning the teacher linked the material with real-life examples that were around students, the teacher linked groundwater material to the process of absorbing water on bricks. Students are very enthusiastic because the examples given by the teacher are around the lives of students, so it is easier to understand the material. When a group activity makes a simple water filter, students discuss it so that the group activity runs effectively.
Improved scientific attitudes occur periodically and gradually. Each meeting the teacher tries to ask questions that arouse students' curiosity so students want to find out more and ask questions. Seen when the teacher asks questions related to the environment, students respond enthusiastically. Researchers found findings when students advanced to convey the results of discussions about groundwater and surface water that other students were able to calm down and appreciate who presented the results of the discussion. Besides, when practicum making simple water filtration, students can already discuss and work together effectively. In Indonesia the scientific attitude that must be trained first is the ability to respect others and the courage of students to answer questions, ask questions, and discuss, to develop these behaviors requires rules and motivation from the teacher in class 16. The teacher also provides motivation for students to be actively involved in learning. Seen when the teacher gives an example of the surrounding rice field environment in the village of Kramat, students immediately respond to the stimulus from the teacher. Besides, during groundwater group work, students discuss and exchange ideas about why bricks can absorb water and stones cannot, which makes students who don't know. The improvement in scientific attitudes is seen when working in a simple water filter making group, the teacher presents problems related to the availability of clean water which is getting thinner, then students discuss with each other to find and develop solutions to solving the problem of the availability of clean water that is running low. The STEM characteristics emphasize more on the design process, the design process is a systematic approach in developing solutions to problems [18].




Improved Learning Achievement

Improved learning achievement is seen when teachers teach using the STEM learning model that combines Indonesian, IPA, and SBdP subjects, the findings are consistent with the opinion [21], [22] that Science, Technology, Engineering, and Mathematics (STEM) is learning that combines two or more fields of science. The teacher associates one material with other subject matter in one learning, in this way makes students more able to think freely. The combination of Indonesian and Science subjects makes students get a real picture of a material.
Researchers found the increase occurred because students responded more to the teacher when the teacher gave the linkage of the material benefits of water with the student's real life. Besides, when the teacher gives an assignment to find out the difference between groundwater and surface water, students do the practicum first with bricks and stones to observe the difference, after practicum students discuss to find out the difference. When the discussion process students get new information and make students increase knowledge. Increased mastery of learning science in each meeting and cycle. The findings that researchers found were that the more scientific attitudes of students increased student achievement, it was in line with the theory revealed [2], [16] there were nine aspects of scientific attitudes that could be developed in elementary school-age children, increasing scientific attitudes were in line with increasing development of student thinking that can improve student understanding of a material, so that it can improve student learning outcomes.
The increase in learning achievement of Natural Sciences in cycle I meeting 1 was 48.5, cycle I meeting 2 was 61.7, cycle II meeting 1 was 67.37, and cycle II meeting 2 was 76. The average value of natural science subjects had increased periodically and continuously. The learning process is carried out by following the learning implementation plan. The researcher observed that when the research took place it appeared that students were following the learning well, the evaluations of the students working had increased in each cycle and meeting. Learning is a process by which a person undertakes to obtain a new change in behavior as a whole, as a result of his own experience in interactions with the environment 7. The improvement of students' learning completeness in science subjects during the research cycle I meeting 1 was 25%, cycle I meeting 2 was 55.6%, cycle II meeting 1 was 79%, and cycle II meeting 2 was 85%. Mastery learning in natural science subjects has increased periodically and continuously.
The teacher has an important role in the learning process, in the first cycle of meeting 1 the teacher did not understand deeply what the STEM learning model was. After reflection, the teacher has better understood the steps and what is the STEM learning model. So that at the next meeting the teacher presents questions and examples in real life. The purpose of this activity is to provide stimulus to students to develop scientific attitudes.
When group activities students are given space to discuss each other, for example developing solutions to a problem. Students can express their opinions and think freely without any limitation, to make students' creative thinking develop optimally.

CONCLUSION

Based on the results and discussion of classroom action research conducted at MI Muhammadiyah Kramat, it can be concluded that the use of the STEM model can improve scientific attitudes and science learning achievements in class V. Increased scientific attitudes in the first cycle get an average score of 3.7 or 74% those that included good criteria then increased in cycle II to get an average score of 4.2 or 84% which included good criteria. Improvement of science learning achievement in the first cycle got an average value of 55.1 with 40.3% mastery learning and cycle II got an average value of 71.65 with 82% mastery learning. Learning is said to be successful because it has achieved an indicator of success in learning completeness of at least 80%.
Some suggestions in this research that can be considered are as follows: (1) In practicum activities with the model of Science, Technology, Engineering, and Mathematics (STEM) need to pay attention to time so that learning runs effectively. The goal is that students can experiment and think more freely without constraints of limited practicum time; (2) To further improve student learning and scientific attitudes, teachers should provide guided practice exercises to students by providing practice questions that lead to problem-solving and scientific steps; and (3) Good for teachers, schools, and researchers who will implement STEM learning so make learning activities more interesting by providing expected innovations so as to bring up new findings that can improve the quality of learning better.
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