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Abstract

Guided inquiry learning model with laboratory activities is one of the learning model that facilitates students to do the discovery in guidance. The  results of interviews in 1 Manyar Senior High School showed that 50% students got low score under the minimum mastery criteria especially on the subject of global warming symptoms in which one of the factors is caused by the lack of activity in the form of invention. Based on that, the researcher applied guided inquiry learning model by using virtual laboratory to improve the students’ process skill. The purpose of this study is to describe the implementation of learning model by using virtual laboratoirum to improve students' science process skills and to describe the students’ responses on the material of global warming symptoms. This research used quantitative research type with pre-experimental research design by using one group pretesst-posttest design with one experiment class and two replication classes. The data collection methods used were observation, test, and questionnaire. The data that was obtained in the form of pretest and posttest result were analyzed by using normality test, homogeneity test, t-test and normalized gain test. The results of the research are: a) the learning implementation in the three classes observed from the teacher's activities was well executed; b) based on gain analysis, students' science process skills on the material of global warming symptoms after using the virtual laboratories increased significantly; c) the learning got positive responses from the students with very good category. Based on that, it can be concluded that the application of virtual laboratory can improve the students' science process skill.
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INTRODUCTION 
Education is a sector that determines the quality of a nation. The failure of education has implications for the failure of a nation, and the success of education also automatically brings the success of a nation. The education  world should show the element of education, include: Learners, educators, management, infrastructure and stakeholders. The assets needed in education are qualified human resources. Qualified resources can be learners, community and educators.
Learning is a systematic activity and process that consists of several components, they are: teachers, curriculum, learners, facilities and administration. Each component is not partial (separate) or runs independently, but it runs on a regular basis, interdependent, complementary and continuous. Thus, the design and management of good learning that is developed to achieve learning objectives are needed.
One of the Physics materials that is taught in the classroom is the greenhouse effect material. Based on an earlier study by Ika Pratiwi in October 2014 at SMA Negeri 1 Cerme, there were indications that learners did not understand the essence of the greenhouse effect phenomenon. Learners are still unable to explain the process or mechanism of the actual greenhouse effect. The results of the questionnaire also found that 79% of students admitted that this earth-related material was often be delivered by using lecture method. While 21% of students claimed that they were only asked to find out information on the internet. This thing shows that the greenhouse effect material is considered an easy material to be combined into one with geography. Whereas, when it is viewed from another point of view, earth study can be very important because it can introduce learners to the symptoms and phenomena around them so that it trains students to be more sensitive to the environment’s conditions.


The scientific ability of learners, one of which is the ability of learners in carrying out an experiment. The guided laboratory learning can improve the scientific ability of learners more than the traditional way (Madlazim and Supriyono, 2015). Good laboratory activity is an inquiry that requires learners to search and investigate an object actively, systematically, critically, logically and analytically. In this process, the teacher still plays an important role in focusing the investigation, providing challenges, and as a facilitator, observer, and providing assistance to both personal and group learners (Moog and Spancer, 2013).

Teachers who expect the process and learning outcomes to be effective, efficient and have a good quality, should pay attention to the factors of learning media whose existence has a very important role. Learning media has a practical value and a great function for the implementation of learning.

The experimental activity aims to prove the concept of physics and can be implemented in the laboratory space. Based on data from the Ministry of Education and Culture, the number of Physics Laboratory of High School is 5,948 laboratories from 6,385 laboratory needs (Kemendikbud, 2013).

The special equipments that are used in physics laboratories in the form of tools and materials compared to the ratio of the total use of tools and materials by all learners is very less. The lack of budget allocated by schools to support laboratory activities leads to incomplete tools and experimental materials on certain materials. The lack of complete tools and experimental materials makes students unable to conduct experiment so that learners cannot strongly understand the physics concept. One of the rarely experimental materials due to the limitations of tools and materials is the material of earth especially on the greenhouse effect theme.

Regardless the completeness of Physics laboratory facilities, education should continue to be held without having to wait for the complete facilities. Therefore, to support the implementation of physics learning through experiments, the need for alternative experimental tools for physics learning can be done optimally by the availability of virtual laboratories. Based on this background, it is necessary to conduct a research entitled "The Application of Virtual Greenhouse Effect Laboratory on The Material of Global Warming Symptoms to Improve Students' Science Process Skills".

METHOD

The type of research used in this study is descriptive-quantitative research. The research design is pre-experimental, and the data that have been obtained from this research is quantitative data and obtained from pretest and posttest result. The research design used was "One-Group Pretest-Posttest". The classes used were one experimental class and two replication classes, each class consists of 28 students for the experimental class, and 30 students for the two replication classes. All the three classes are given the same treatment, and the research was conducted in the odd semester of the academic year 2017/2018.

The research instruments used were observation sheet, test sheet, and questionnaire. Before the research instrument was used, the appropriateness test had  been done in the form of validity, reliability, differentiation, and also difficulty level.

The first meeting was pretest for the three classes in order to know the initial ability of the students. After that, new learning materials of global warming symptoms by using virtual laboratory was done. Students were divided into five heterogeneous groups during the experiment. They conducted experiments by using a virtual greenhouse effect laboratory.

When the learning process took place there was a skill assessment of students and also the implementation of learning assessment conducted by observers. Posttest was done after the learning to know the ability of students after receiving the material. The questions used in pretest and posttest were the same. In addition to posttest, at the end of the meeting students were also given a questionnaire to determine their responses to the learning that was applied.

The results of the research were the students' pretest and posttest score, the value of the skill at the laboratory activity, the observation result of learning achievement, and the result of questionnaire of the student's response. The pretest and posttest values were tested by normality and homogeneity tests to find that the samples were already distributed normally and homogeneously. Furthermore, one-party t test and also gain test were conducted to know the improvement.

RESULT AND DISCUSSION

Based on the questions that were given to the 30 students from class XII-MIA, it was found that from the 25 tested questions, only 21 questions were worthy to be used and 4 questions were not worthy to be used. The 20 questions used was valid and reliable questions with the criteria of 1 easy question, 17 medium questions, and 2 difficult questions with 4 questions of weak different power, 7 questions of medium different power, 14 questions of good different power and 1 problem with No Discrimination criteria.

Both pretest and posttest results were tested by using normality and homogeneity test and it was found that samples were distributed normally and homogeneously. In addition, the gain test to determine the improvement of learning outcomes was done and the result is as follows.

Figure 1. Calculation Result of Gain Analysis in Each Category
Based on the picture 1, it can bee seen that the majority children experienced improvement in high category. The average increase in experimental class, replication 1, replication 2 is 0.76; 0.76; 0.83. All three classes experienced a high category increase.

The result of student skill observation when the laboratory activity was conducted is as follows.

Table 1. Average Values of Skill Results
	Class
	Average Science Process Skills Indicator
	Average Value

	
	1
	2
	3
	4
	5
	6
	7
	

	Eksperiment
	3.25
	3.36
	3.18
	4.00
	3.32
	3.29
	3.25
	3.43

	Replication 1
	3.27
	3.47
	3.27
	3.80
	3.50
	3.23
	3.33
	3.41

	Replication 2
	4.00
	2.00
	3.20
	4.00
	3.80
	3.67
	2.00
	4.43


Based on table 1. it is seen that the students' skill score is very good. This is due to students’ enthusiasm during the laboratory activities. The students’ enthusiasm when the laboratory activities describe their curiosity towards the material is greater and improve students' understanding. This is evident from the increase in learning outcomes. Based on table 1, it can be seen that the average score of students’ skill is above 3 and can be said as good category.

The result of student's skill score is supported by student questionnaire data obtained as follows.

Table 2. Students’ Response Reacitulation
	Question Number
	% Average

	
	Eksperiment
	Replication 1
	Replication 2

	1.
	100%
	100%
	100%

	2.
	100%
	100%
	90%

	3.
	97%
	97%
	100%

	4.
	97%
	93%
	93%

	5.
	93%
	90%
	100%

	6.
	93%
	97%
	90%

	7.
	97%
	100%
	100%

	8.
	100%
	93%
	97%

	9.
	100%
	100%
	90%

	Average
	97%
	97%
	96%


Based on table 2. it was found that over 90% of students agreed with statements 1 through 8. This shows that they enjoyed the learning by using virtual laboratory on the subject of global warming symptoms.

The above research is in line with the statement of Trianto (2008) which tells that the science process skills is one of the important efforts to gain optimum learners success. Inquiry learning can also facilitate learners to solve problems, because it is done through scientific investigation.

Conclusion

Based on the results of research and discussion, it can be concluded that:

The learners’ science process skill on the material of global warming symptoms after using virtual laboratory has significant improvement. Based on the N-gain analysis, the result of science porcess skill improvement in class XI MIA 4, XI MIA 5, and XI MIA 6 is categorized as high. Finally, Students’ response to learning by using virtual laboratory to improve skills.
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