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Abstract—The development of technology urge innovations in education field. One of innovations is blended learning. In blended learning, face-to-face and online learning are integrated. The aim of this research is to find out the effectiveness of physics blended learning with moodle, especially toward senior high school student’s problem solving skills and ICT literacy. The type of this research is quasy experimental with pre-test and post-test design. The students who participated in this research were 64 students of class X MIPA in SMA Negeri 1 Sungai Penuh and 69 students of class X MIPA in SMA Negeri 1 Sambas. The tests that used in this research are an essay test about the problem solving skills and multiple choice test about the ICT literacy. The data analyzed by using N-gain formula. The result is physics blended learning with moodle effective to improve the student’s problem solving skills and ICT literacy in medium level. The benefit of this research is give out positive description toward blended learning and utilization of moodle in physics learning. Furthermore, the result also can be a contribution in reference about blended learning with moodle.
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AN INTRODUCTION
The development of technology urge innovations in education field. In other words, the learning must be integrate with technology. One of innovations is blended learning. Today, many senior high schools, colleges, and universities have implement blended learning. The blended learning is a concept of learning that integrate face-to-face learning and technology that called e-learning [1], [2], [3]. The benefit of blended learning is blended learning can improve student’s motivation [3].

In implementation of blended learning, there is an important part is called e-learning. E-learning is many in demand because it can support the concept of lifelong learning. So, the knowledge are increasingly becoming very important. E-learning is expected can give a great contribution in blended learning and lifelong learning [4].

E-learning can be provided using various platforms such as learning management system (LMS). One of form of learning management system (LMS) is moodle. Many students give positive feedback toward moodle as a platform of blended learning [3]. An implementation of blended learning with moodle give many chances to many teachers and students to discuss in a group online and self-examination. The teachers also can provide learning materials using moodle to help student’s learning development.

In the 21th century, there are several skills that must be mastered by students. They are (1) life and career skills, (2) learning and innovation skills, and (3) information, media, and technology skills. The skills is showed in Figure I.

[image: image1.png]Core Subjects and Information,

Life and 21st Century Themes Media, and

Career Skills

Technology
skills





Figure I. The 21 th century skills [5]

Based on the 21th century skills, in physics learning, problem solving skills and information, communication, and technology (ICT) literacy become important skills that must be mastered by students. The problem solving skills is one factor that affect student’s outcomes in physics learning [6]. The ICT literacy is one factor that affect the students in using ICT tools [7].

The problem solving activity can be helped by using ICT tools. The ICT tools can help students in an investigation process [8]. Through ICT tools, teachers can take many chances to work in different condition from traditional learning [8].

The research is funded by the Ministry of Research, Technology, and Higher Education.

The student’s problem solving skills can be improved by integrate ICT aspect in learning activity [9]. Many references, animations, and videos about learning materials can be delivered to students using ICT tools [9]. One of example in physics learning is abstract concept can be presented by using ICT tools. The student’s problem solving skills also can be improved by giving chances to students to take many exercise.
In case ICT tools, the students must be have ICT literacy. The ICT literacy is a skill to define, to access, to manage, to integrate, to create, and to communicate about information and digital technology [7]. The ICT literacy become an important things because it can support physics learning. 

The using of moodle as an e-learning media in blended learning is expected can improve the student’s problem solving skills and ICT literacy. Based on literature review, an integrated learning between face-to-face learning and e-learning can improve the student’s participation, motivation, competency, and learning quality [10]. 

Based on literature review, blended learning more effective than face-to-face learning in science process skills aspect [11]. An implementation of blended learning can be done by combining 75% face-to-face learning and 25% online learning [12]. 

This research aimed to find out the effectiveness of blended learning with moodle toward two aspect in physics learning. The first aspect is about the student’s problem solving skills. The second aspect is about the student’s ICT literacy.

THE METHOD OF RESEARCH
The Type of Research
The type of this research is quasy experimental. The design of this research is pre-test post-test control group design. The design is showed in Figure II.
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Figure II. The design of research

The information:

O1 = pre-test about problem solving skills and ICT literacy in experiment class

O2 = post-test about problem solving skills and ICT literacy in experiment class

O3 = pre-test about problem solving skills and ICT literacy in control class

O4 = post-test about problem solving skills and ICT literacy in control class

X1 = physics blended learning with moodle

X2 = physics conventional learning

The Sample of Research
The sample of this research consist of four class X MIPA. Two class X MIPA in SMA Negeri 1 Sungai Penuh as a sample research in an implementation of physics blended learning with moodle toward the student’s problem solving skills. The number of student that participated are 64 students with details 31 students of experimental class and 33 students of control class. Two class X MIPA in SMA Negeri 1 Sambas as a sample research in an implementation of physics blended learning with moodle toward the student’s ICT literacy. The number of student that participated are 69 students with details 34 students of experimental class and 35 students of control class. 

A Collection and An Analysis of Data
The data is collected by using an essay test about problem solving skills and a multiple choice test about ICT literacy. The data is analyzed by using N-gain formula [13]. The level criteria about N-gain score is showed in Table I.

Table I. The level criteria about N-gain score

	N-gain score
	The level criteria

	N-gain score < 0,30
	Low

	0,30 < N-gain score < 0,70
	Medium

	N-gain score > 0,70
	High


THE RESULTS OF RESEARCH AND DISCUSSION
The first activity in this research is giving pre-test to all of students, include the students in experimental class and control class. After giving pre-test, physics blended learning is implemented in experimental class in SMA Negeri 1 Sungai Penuh and SMA Negeri 1 Sambas. The stages of physics blended learning is showed in Table II.

Table II. The stages of physics blended learning

	Stage
	Implementation
	Condition

	Observe
	The students observe learning materials using moodle.
	Online

	Ask
	The students write a question based on learning materials that have observed using moodle. After write a question using moodle, a learning is doing in the classroom. The teacher take several question and ask students to solve it.
	Online and

face-to-face

	Collect the data
	The students collect the data through variety of learning resources such as physics books and/or from internet about learning materials, then find out an answer of questions.
	Online and

face-to-face

	Analyze the data
	The students analyze the data that have  collected through expand of learning resources.
	Online and

face-to-face

	Communicate
	The students communicate an analysis result in front of the classroom and make a conclusion with teacher.
	Face-to-face


There are two moodles that is used in this research. The moodle that is used in SMA Negeri 1 Sungai Penuh is showed in Figure III and Figure IV. Whereas, the moodle that is used in SMA Negeri 1 Sambas is showed in Figure V and Figure VI. 

[image: image3.png]Search courses

Available courses

USAHA DAN ENERGI

Pembelajaran usaha dan energi di bagi dalam 3 modul yaitu
1)Usaha
2)Energi, dan hubungan usaha dan energi

3) Hukum kekekalan energi mekanik

R

Teacher: guru fisika

NAVIGATION

Home
@ Berita Situs
Courses




Figure III. The moodle in SMA Negeri 1 Sungai Penuh
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Figure IV. The moodle in SMA Negeri 1 Sungai Penuh

[image: image5.png]<

C @ pembelajaranfisika.online

E-Learning Pembelajaran Fisika Kelas X

jG ran Fisika Access to the platform

Username

E-Learning Pembg
Kelas X

& Username

Password

&  Password

Forgotten your username or password?





Figure V. The moodle in SMA Negeri 1 Sambas
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Figure VI. The moodle in SMA Negeri 1 Sambas

After an implementation of physics blended learning, the students take a post-test to determine learning improvement. Based on the pre-test and post-test results, the data is analyzed to determine N-gain score. The results of pre-test and post-test about the student’s problem solving skills is showed in Table III.

Table III. The result of test about the student’s problem solving skills

	Class
	Pre-test score
	Post-test score

	Experimental class
	41,45
	64,35

	Control class
	32,73
	64,85


The N-gain score from experimental and control class about the student’s problem solving skills is showed in Table IV.

Table IV. The N-gain score of the student’s problem solving skills

	Class
	N-gain score
	Level

	Experimental class
	0,36
	Medium

	Control class
	0,47
	Medium


Based on Table IV, N-gain score of experimental class is smaller than N-gain score of control class. However, the level criteria of N-gain score between that class is equal in the medium category. 

As if it is in terms of average value of pre-test and post-test average value can be seen that average pretest score in experimental class is greater than control class. This shows that preparation in experimental class is better than control class. However, an implementation of learning to blended learning has not been able to improve the problem solving skills of students is higher than control class. These results can be seen from the posttest learners experimental class that differ only slightly with control class.

Based on the data obtained, it is known that learning has not reached the level of blended learning is very effective to increase problem-solving skills. This can be caused by challenges in the use of e-learning. As for some of challenges include: (1) some disadvantaged learners in use of e-learning that is not motivated in use [14], (2) some learners are not accustomed to using e-learning so as not to know benefits of using e-learning and feel that use of e-learning only consumes time [15] or increase burden of their learning. 

Therefore, based on some of the difficulties or challenges in use of blended learning, then learners need to habituation and a longer time in use of e-learning prior to assessment. The implementation of research needs to be done at least more than 6 months to see an increase in the skills of learners and get better results.

Apart from difficulties or challenges that have to be resolved, the benefits of learning blended learning can be seen from the pretest of students in the control class higher. Through learning blended learning, teachers have provided materials that can be studied learners before going to class, then the material discussed together in the classroom [16]. This may be reason why learning blended learning can establish initial concept of learners in the experimental class is better.

 The result of pre-test and post-test about the student’s ICT literacy is showed in Table V.

Table V. The result of test about the student’s ICT literacy

	Class
	Pre-test score
	Post-test score

	Experimental class
	61,76
	76,26

	Control class
	50,39
	72,22


The N-gain score from experimental and control class about the student’s ICT literacy is showed in Table VI.

Table VI. The N-gain score of the student’s ICT literacy

	Class
	N-gain score
	Level

	Experimental class
	0,37
	Medium

	Control class
	0,44
	Medium


Based on research that has been done, the next researcher can do some things so that learning blended learning can work better as follows: (1) first explain to students concept of learning blended learning; (2) teaches how to use e-learning to learner can; (3) willing and patient in helping and supporting learners who asked about use of e-learning; (4) fill out the e-learning content in an interesting and arrange them neatly so that learners are interested in using it; (5) the teacher should use e-learning in a sustainable manner, so as to obtain learning outcomes better blended learning.

The conclusion of the research
The result is physics blended learning with moodle effective to improve the student’s problem solving skills and ICT literacy in medium level. The benefit of this research is give out the positive description toward blended learning and utilization of moodle in physics learning. Furthermore, the result also can be a contribution in reference about blended learning with moodle.
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