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Abstract. Majority of people in Simbang kulon Indonesia almost every citizen who batik artisans, by utilizing river water 
to wash batik, as well as a place to dispose of waste. As a result, the river is polluted. However, there are no steps to 
educate young generation especially students to care about the environment. Therefore, project-based learning is 
appropriate approach. This research was intended to provide a description of the study of project-based chemistry on 
redox reaction material and its application for the waste treatment of class X MA Salafiyah Simbang Kulon 
Pekalongan.The implementation of project-based chemistry study of redox reaction material and its application on batik 
waste treatment in class X MA Salafiyah Simbang Kulon Pekalongan can be seen from several aspects, such as: (1) 
planning stage: includes preparation of learning planning activities such as RPP preparation of LKS etc, (2) 
Implementation stage: this stage consists of classroom discussion, and batik waste treatment project (3) evaluation stage. 
This evaluation was done by the researcher on the results of project-based learning to measure the level of effectiveness 
of learning with the achievement of students' competencies in terms of cognitive, that is by doing post-test and interview. 
The end result was to compare the results of the pre-test of learners who achieve the value of KKM with the results of 
post-test learners who reached the KKM value of 6.8. The results showed that: the effectiveness level of learning 
chemistry-based projects redox reaction material and its application on the batik waste treatment of class X MA Salafiyah 
Simbang Kulon Pekalongan was very high, this can be seen from the comparison of the percentage of school KKM 
achievement between the value of pre-test results with value of post-test result was difference of pre-test result 8,33% 
with result of post-test 91,66%, so difference was 81,26%. These results were then reinforced by the results of the 
researcher's interviews of chemistry subject teachers and students who have followed project-based learning. Based on 
the results of the interviews, interviewees stated that the project-based learning was effective and interesting. Thus, the 
study of the project-based chemistry of redox reaction material and its application in batik waste treatment can be used as 
one of effective alternative learning, so as to create more qualified learners, have high creativity and have a high 
awareness to their environment.  

INTRODUCTION  

Madrasah Aliyah Salafiyah (MAS) Simbang Kulon I Pekalongan was one of the secondary schools in 
Kecamatan Buaran, Kabupaten Pekalongan. Based on observations in class, especially class X and interviews with 
chemistry teachers successfully was disclosed some of the problems experienced in chemistry learning as follows: 
teachers still use conventional methods of lecture method in conveying the chemistry learning materials on redox 
reaction materials; Students were less active in following the chemistry lesson, it can be seen from the lack of 
interaction between students with teachers and students with students. The student's learning resources were still 
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limited, using only the LKS Teacher Subject Society (MGMP) less experienced in terms of teaching materials and 
practice questions each year. Based on these problems resulted in students experiencing difficulties, especially in the 
concept of redox reactions in oxidation and reduction reactions material and its application in everyday life so that 
students were unable to reach the school's KKM. For this reason, need a method of student-centered learning. One 
of them was project-based learning. This learning method was considered appropriate because it requires students to 
do projects to address real problems and problems that were directly related to chemical concepts. The real problem 
in question was for example the soil contaminated by heavy metal Lead, Copper, Cadmium, Cobalt, Zinc, Nickel 
[1]; Contamination of Nitrite and in drinking water [2]; Testing the quality of drinking water in general on the 
market [3], whereas the problems were directly related to chemical concepts such as the relationship of temperature 
and time for a reaction to take place, what was the relationship of color, wavelength, absorbance and concentration, 
how to obtain the potential price of standard reduction of metals by using silver electrode [4]. The advantages gained 
by this project-based learning method was to encourage students to understand deeper concepts and to provide skills 
such as communication, teamwork, leadership and problem-solving skills [5, 6] as a set of problem-solving 
professionals [7]. Even students will experience how the benefits of chemistry in the real world [8] and allow 
students to think critically, creatively and deeper, but this depends on the complexity of the problem as well as the 
project to be done [9]. 

Considering that batik waste originating from home industry and factory was discharged directly to the waters 
without being processed first, hence causing the waters (ditch, river) around MAS to be polluted that was odor, 
change color (Fig. 1). Even the water wells of people living on the banks of the river can not be used, it feels salty, 
bitter and bitter and the color turns into a turbid yellow.. 

 
 

  

(a) (b) 

FIGURE 1. The condition of river at simbang kulon, Pekalongan Indonesia. (a) Batik waste disposal directly into the water. (b) 
the condition of one of the polluted rivers. 

 
Based on these facts, it was necessary to consider solutions to reduce river pollution. Electrolysis was the 

application of the concept of Reduction and Oxidation reactions (Redox) can be used as a project in chemistry 
learning at MAS as an effort to reduce water pollution. Electrolysis techniques have been reported capable of 
removing chlorophyll a from effluent lakes in a water treatment system at Bu-Ali Industrial Estate [10]. In fact, this 
technique was more widely used in the processing of wastes derived from various industries such as food process 
industries, textiles, pulp and paper, petrochemical, military, metallurgy, electroplating [11, 12]. 

Based on the widespread use of electrolysis, waters surrounding contaminated MAS and the advantages gained 
by the problem-based learning method, this article will describe the effectiveness of electrolysis application in 
chemistry learning through project-based learning methods. 

MATERIAL AND METHOD 

This research includes quantitative research type using quasi experimental design one group pretest-posttest 
design. Participants in the study were students of class X MAS amounted to 48 people. Prior to learning, field 
analysis was needed. Learning was done by stages (1) given motivation, (2) introduction of learning method to be 
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used, (3) division of group. Each group consists of 4
conducts learning in class guided by Student Worksheet (LKS), (7) asks students to e
electrolysis project, (8) Ask students to present their work, (9) ask students to make reports and posters, (10) conduct 
post test. Indicator of learning achievement in this research was to describe the concept of reduction and oxid
reaction in batik waste treatment project using electrolysis method to solve the environmental problem. To 
determine the level of achievement and effectiveness of the method, it was necessary to compare the highest and 
lowest values of pretest and posttest results, interviewing students and chemistry teachers of MAS.

RESULTS AND DISCUSSI

Learning begins with pre-test activities after which learners were divided into several groups to conduct group 
discussions in understanding the basic concepts of 
solve the problems. Problems that have been provided in advance discussed in the discussion group and then 
presented the results to be corrected together. At the next meeting the students were 
temporary report before undertaking the project task that was batik waste treatment using electrolysis method as a 
form of application or application of the redox reaction theory that students have learned during the discussion. 
implementation of the project was prepared by the students themselves starting from assembling the tool until the 
preparation of materials such as batik waste to be processed was prepared by learners to take from their own 
environment, so that the results of batik waste treatment using electrolysis was the work of learners with researcher's 
guide. During the project implementation, the researcher observes to assess the psychomotor and affective learners 
and at the end of the learning was done post
have been done. This was done to determine the level of understanding of learners about the concept of redox 
reactions. 

Observation results for affective and psychomotor assessment showed 
chemistry learning. The final result of the affective aspect of the students showed that 48 students can reach the 
completeness and the average learners got the value of 3
result reaches the average value of 2.538 with the criteria of "very good". Here were the results of projects that have 
been done by several groups of learners (Fig

 

(a) 

FIGURE 2. Results of electrolysis practice with 6 
 

used, (3) division of group. Each group consists of 4-5 people, (4) performs apperception, (5) conducts pretest, (6) 
conducts learning in class guided by Student Worksheet (LKS), (7) asks students to experiment or undertakes 
electrolysis project, (8) Ask students to present their work, (9) ask students to make reports and posters, (10) conduct 
post test. Indicator of learning achievement in this research was to describe the concept of reduction and oxid
reaction in batik waste treatment project using electrolysis method to solve the environmental problem. To 
determine the level of achievement and effectiveness of the method, it was necessary to compare the highest and 

sttest results, interviewing students and chemistry teachers of MAS.

RESULTS AND DISCUSSION 

test activities after which learners were divided into several groups to conduct group 
discussions in understanding the basic concepts of redox reactions according to the LKS guidance, then proceed to 
solve the problems. Problems that have been provided in advance discussed in the discussion group and then 
presented the results to be corrected together. At the next meeting the students were given the task of making a 
temporary report before undertaking the project task that was batik waste treatment using electrolysis method as a 
form of application or application of the redox reaction theory that students have learned during the discussion. 
implementation of the project was prepared by the students themselves starting from assembling the tool until the 
preparation of materials such as batik waste to be processed was prepared by learners to take from their own 

lts of batik waste treatment using electrolysis was the work of learners with researcher's 
guide. During the project implementation, the researcher observes to assess the psychomotor and affective learners 
and at the end of the learning was done post-test and then interviews on project-based learning and the projects that 
have been done. This was done to determine the level of understanding of learners about the concept of redox 

Observation results for affective and psychomotor assessment showed the effectiveness level of project
chemistry learning. The final result of the affective aspect of the students showed that 48 students can reach the 
completeness and the average learners got the value of 3.509 with the criteria of "very good" while 

538 with the criteria of "very good". Here were the results of projects that have 
veral groups of learners (Fig. 2-5). 

 
(b) 

Results of electrolysis practice with 6 volts, electric 1 A for 35 minutes. (a) 0 minute, (b) 35 minutes.

5 people, (4) performs apperception, (5) conducts pretest, (6) 
xperiment or undertakes 

electrolysis project, (8) Ask students to present their work, (9) ask students to make reports and posters, (10) conduct 
post test. Indicator of learning achievement in this research was to describe the concept of reduction and oxidation 
reaction in batik waste treatment project using electrolysis method to solve the environmental problem. To 
determine the level of achievement and effectiveness of the method, it was necessary to compare the highest and 

sttest results, interviewing students and chemistry teachers of MAS. 

test activities after which learners were divided into several groups to conduct group 
redox reactions according to the LKS guidance, then proceed to 

solve the problems. Problems that have been provided in advance discussed in the discussion group and then 
given the task of making a 

temporary report before undertaking the project task that was batik waste treatment using electrolysis method as a 
form of application or application of the redox reaction theory that students have learned during the discussion. The 
implementation of the project was prepared by the students themselves starting from assembling the tool until the 
preparation of materials such as batik waste to be processed was prepared by learners to take from their own 

lts of batik waste treatment using electrolysis was the work of learners with researcher's 
guide. During the project implementation, the researcher observes to assess the psychomotor and affective learners 

based learning and the projects that 
have been done. This was done to determine the level of understanding of learners about the concept of redox 

the effectiveness level of project-based 
chemistry learning. The final result of the affective aspect of the students showed that 48 students can reach the 

509 with the criteria of "very good" while the psychomotor 
538 with the criteria of "very good". Here were the results of projects that have 

 

. (a) 0 minute, (b) 35 minutes. 
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(a) 

FIGURE 3. Results of electrolysis practice with 
 

(a) 

FIGURE 4. Results of electrolysis practice with 
 

(a) 

FIGURE 5. Results of electrolysis practice with 

 

 
(b) 

of electrolysis practice with 7.5 volts, electric 1 A for 30 minutes. (a) 0 minute, (b) 30 minutes.

 
(b) 

Results of electrolysis practice with 9 volts, electric 1 A for 25 minutes. (a) 0 minute, (b) 25 minutes.

 
(b) 

Results of electrolysis practice with 12 volts, electric 1 A for 20 minutes. (a) 0 minute, (b) 20 minutes.

 

. (a) 0 minute, (b) 30 minutes. 

 

. (a) 0 minute, (b) 25 minutes. 

 

. (a) 0 minute, (b) 20 minutes. 

020007-4



The learning outcomes of learners in the cognitive domain were determined through pre-test and post-test (KKM 
chemistry lesson is 65). The pre-test result at the beginning of the meeting of 48 students in the class X P3 IPA 
obtained the highest score 69 and the lowest 36.5 average value (mean) of 54.71, while post-test results from 48 
learners obtained the highest score 97 And a low of 59 the average value (mean) of 84.93. Based on these results 
showed the ability of learners to increase after applied project-based learning this could be seen from the following 
Table 1 and 2. 

 

TABLE 1. Data of pre-test class X P3 IPA 
 

Pre-test Results Class XP3IPA 

Lowest score 36,50 
Highest score 69,00 
Mean 54,71 

 

TABLE 2. Data of post-test class X P3 IPA 

 

Post-test Results Class XP3IPA 

Lowest score 59,00 
Highest score 97,00 
Mean 84,9375 

 
The percentage details of the pre-test and post-test results can be seen in tables 3 and 4 below, 

TABLE 3. Percentage of pre-test results of class X P3 IPA 
 

Score  Number of Students Percentage 

High(>65) 5 10,41% 
Low(<50) 43 89,53% 
Total 48 100% 

 

TABLE 4. Percentage of post-test results of class X P3 IPA 
 

Score  Number of Students Percentage 

High(>65) 44 91.67% 
Low(<50) 4 8.33% 
Total 48 100% 

 
Table 4. showed that in the pre-test results most learners score below 50 that is as many as 43 students or 89.5%, 

and the value of learners who are above average / KKM only a number of 5 students or equal to 10.4 %. On the 
post-test results of students who score below 50 that is 4 students or 8.33%, and the value of learners who are above 
KKM only a number of 44 students or equal to 91.66%, so that Students' learning outcomes increased by 81.26%. 
The results can be seen in Table 5. 

 

TABLE 5. Data comparison of pre-test and post-test results 

 

Test Results 
Number of Students The    difference in test 

results 
Percentage 

Pre-test Post-test 

Highest 43 4 39 81.25% 

Lowest 5 44 39 81.25% 

 
The results (Table 1-5) showed that learners' understanding of redox reaction material increases after the 

application of project-based learning methods, especially after working on batik waste materials [13]. Learners 
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learned more about the concept of redox reactions because learners apply the concept directly into real products 
related to the environment of river pollution due to batik waste [14, 15, 16]. This project-based learning was 
considered effective because it was seen from the mastery of learners in achieving learning goals of more than 85% 
of the number of students of class X P3 IPA or students' completeness in achieving KKM standards of 91.6% (at 
least 44 learners from 48 participants Students in class X P3 IPA reach the subject mastery criteria/ KKM). Then 
another data that states project-based learning was an effective learning that was the result of interview data that 
contains the direct opinion of chemistry subject teachers with the statement that the project-based learning was 
effective, because the project was made in accordance with the content of the material so that students can more 
easily understand it. 

Project-based learning in this study not only aims to examine the relationship between theoretical information 
(the concept of redox reactions) and practice, but also to motivate students to reflect on what they learn in classroom 
learning into real products. So that participants can work real, as if there is in the real world that can produce 
products realistically that is processing batik waste in the environment where each learner [17-20]. The task of batik 
waste treatment project in learning, based on interviews with some learners, made learning packed more interesting, 
because this was for next year study of project-based learning would be re-tested in MA SalafiyahSimbang Kulon 
school especially in studying redox reaction material. In addition, project-based learning became an interesting 
learning and has an impression of more than just knowledge but also experience for learners because they not only 
understood the concepts of redox reactions, but also could directly practice the examples of redox reactions in 
overcoming problems around the students. Hence, the project can cultivate a positive attitude toward Chemistry [21-
23]. 

Batik waste treatment project using electrolysis was one example of the application of redox reaction theory, the 
existence of this project in addition to improving students' understanding of the concept of chemistry also aims to 
raise awareness of learners of the environment considering the level of pollution in the area Pekalongan generally 
and Simbang Kulon in particular Increasingly uncontrollable so that the river water is no longer feasible both for 
consumption and for household needs such as washing. 

The task of batik waste treatment project on this project task could increase the enthusiasm of students in 
learning chemistry [16,24] because according to some learners this project-based learning made learning chemistry 
better and interesting, because learners can better understand the concepts of redox reactions. It can also directly 
practice the example of redox reactions.The task of batik waste treatment project in this study also intends to show 
to learners that batik waste before discharge into the river flow should be done in advance processing so as not to 
pollute the river. This was important considering the causes of river pollution in Simbang Kulon because the 
majority of people almost every citizen who batik artisans, by utilizing river water to wash batik, as well as a place 
to dispose of waste. After batik colored, washed in a tub, the rest of batik wash then discharged into the river 
without any processing first. Therefore, the result of this project-based learning batik waste treatment has great 
potential for students to apply it directly in their own environment, especially for students who are their parents 
produce batik. Hence, it can cultivate students care for the environment [21,22,25]. 

 

CONCLUSION 

Based on the above information it could be concluded that the project-based learning on redox reaction material 
and its application in waste treatment was effective learning and its effectiveness level reaches 81.26% (see table 1-
5). PjBL can improve understanding (44 students score above KKM or 91,66%), cause enthusiastic students, 
motivate students for reflecting their learning into real world, cause interesting course, and it can educate students 
for care the environment.  
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