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Abstract: Students in Indonesia still have low thinking ability, moreover on the implementation of natural 

science. One alternative solution to this problem to sharpen their critical thinking abilityby developing the 

natural sciencesmodules. This research aims to examine the effectiveness of environment-oriented natural 

science’s module using the concept of pollution and wastes on the vocational high school 

(SekolahMenengahKejuruan/SMK). The subjects are the XI grade students of SMKNegeri 1 Daha Selatan of 

Hulu Sungai SelatanDistrict. This research was conducted on the academic year of 2016/2017. The data about 

the module effectivity including 1) the result of critical thinking, 2) performance appraisal results, 3) cognitive 

appraisal result. The data was collected through various tests and observations which were analyzed 

descriptively. The result shows that environment-oriented natural science’smodule using the concept of 

pollution and wastes are considered effective based on 1) the average of critical thinking is categorized as good, 

2) the average of students’ performance result is categorized as good, 3) the result of cognitive studying trough 

N-Gain Module is categorized as high. 

Keywords:  natural science module, critical thinking, effectiveness 

----------------------------------------------------------------------------------------------------------------------------- --------- 

Date of Submission: 20-03-2018                                                                           Date of acceptance: 07-04-2018 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

 

I. Introduction 

Students in Indonesia still have low thinking ability, moreover on the on the natural science’s 

implementation (PISA, 2005). Overall, Indonesian students’ natural sciences literacy based on PISA study in 

2015 is relatively low, which is ranked 62 out of 69 evaluated countries (OECD, 2015). This low thinking 

ability has no sign of enhancement from time to time. 

Critical thinking ability is a part of high-level thinking ability. Filsaime (2008) stated that critical 

thinking is a process that emphasizes logical and rational thinking. Critical thinking ability can be obtained 

through practical activities in the learning process (classroom activity). 

 Learning process in schools, including in vocational high schools, already used student worksheets 

(LKS/Lembar Kerja Siswa), but not yet accommodating critical thinking ability as the main aspect. If this is still 

continued, Indonesian students’ ability will be left behind. That is the reason why we need innovation which is 

oriented on the learning process. One alternative is by fixing the learning sources. 

The learning sources (students’ books) have several problems, either the limited availability or on the 

distribution. One alternative which can be done is by developing independent learning sources in form of 

learning module through development research. In order to become high-quality modules, it needs to be 

developed through expertise tests, individual tests, small group tests, and field tests(Tessmer, 1998). Through 

these ways, it will result in a valid, practical, and effective module. 

Subjects in vocational high school are categorized into three: 1) productive subjects, 2) normative 

subjects, and 3) adaptive subjects. Module-based learning aims to attract students’ interest, even though teachers 

will be still involved. 

Environment-based natural science’s module aims to increase students’ awareness of the environmental 

issues, and transform the knowledge into positive actions to the school’s environment or society. The modules 

are formed in intact and systematic so it can be used without teachers’ guidance (Depdiknas, 2008a). The 

implementation of environmental education to the students can be increased in order to create an environment-

caring society (Miles, Harison& Mackenzie, 2006). The conducive, tranquil, and green learning environment 

will influence the learning process and its results. 

Natural science is included on the adaptive subject. The students think that adaptive subjects are not as 

important as productive subjects. The natural science’s teachers have the habit to use materials outside the 

adaptive subjects. So, the students only learn natural science on the cognitive domain and are not pushed to 
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develop their thinking potential. Based on those arguments, the researchers do the research of natural sciences 

effectivity on vocational high school through designed-based research. 

 

II. Methods 
This research used expertise tests, individual tests, small groups test, and field tests. The subjects are 

XI grade students of SMKNegeri 1 Daha Selatan ofHulu Sungai Selatan District. The data about the 

effectiveness including 1) the result of critical thinking, 2) performance appraisal results, 3) cognitive appraisal 

result. The data are obtained through various examines and observations which were analyzed descriptively 

 

Research Results And Analysis 

The summary of the average of critical thinking ability is shown in Table 1. 

Table 1.The Summary of the Average of Critical Thinking Ability: Small groups tests 

Critical Thinking Ability 
Module 1 

(%) 

Module 2 

(%) 

Average 

(%) 

Designing research questions (Inference) 80 70 75 

Creating hypothesis (Inference) 80 70 75 
Data collecting (Interpretation) 85 85 85 

Data analyzing (Eksplanation) 80 80 80 

Creating conclusion (Evaluation) 90 85 87,5 
Average 83 78  

Notes:85 –<100%  = very good; 70 –< 85% = good; 50 –< 70% = less good; 10 –< 50% = not good 

 

Based on Table 1, the ability of critical thinking has an average score around 78-83% which is 

categorized as good. The summary of the performance appraisal result is shown in Table 2. 

 

Table2. The Summary of the Average of Performance Appraisal: Small Groups Tests 

No Students’ Name RTKs Done % 

1. Mardiati 8 100 

2. Maria Ulfah 8 100 
3. M. Ali 7 87,5 

4. M. Rizki Akbar 6 75 

5. M. Yanto 7 87,5 

6. Rizki 6 75 

Average 87,5 

Notes: 85 –<100%  = very good; 70 –< 85% = good; 50 –< 70% = less good; 10 –< 50% = not good 

 

Table 2 shows the performance ability of the students with the average percentage of 87,5% (very 

good). Table 1 and 2 shows that the critical thinking ability is categorized as good, and performance ability is 

categorized as very good. The module is stated as expected effectiveness. 

 The actual effectiveness of critical thinking ability of the students through field examine is shown in 

Table 3 

 

Table 3.The Students’ Critical Thinking Ability through the Field Tests 
Critical Thinking 

Ability 
Group 

Module 1 

(%) 

Module 2 

(%) 
Average Category 

Designing Research 

Question(Inference) 

1 80 80 80 

Good 

2 80 80 80 
3 80 70 75 

4 70 70 70 
5 70 80 75 

6 70 70 70 

Average 75 

Critical Thinking Ability Group 
Module 1 

(%) 

Module 2 

(%) 
Average Category 

Creating Hypothesis 

(Inference) 

1 80 80 80 

Good 

2 80 80 80 

3 70 70 70 

4 80 70 75 
5 80 70 75 

6 80 70 75 
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Average 75,83 

Critical Thinking Ability Group 
Module 1 

(%) 

Module 2 

(%) 
Average Category 

Data collecting 

(Interpretation) 

1 90 80 85 

Good 

2 80 80 80 

3 80 80 80 
4 80 70 75 

5 70 70 70 

6 80 70 75 

Average 77,5 

Critical Thinking Ability Group 
Module 1 
(%) 

Module 2 
(%) 

Average Category 

Hypothesis examineing 

(Explanation) 

1 80 80 80 

Good 

2 80 80 80 

3 70 80 75 
4 80 70 75 

5 80 70 75 

6 70 70 70 

Average 75,83 

Critical Thinking Ability Group 
Module 1 

(%) 

Module 2 

(%) 
Average Category 

Creating conclusion 

(Evaluation) 

1 90 80 85 

Good 

2 90 80 85 
3 80 80 80 

4 80 80 80 

5 80 70 75 
6 80 70 75 

Average 80 

Notes: 85 – < 100%  =VeryGood; 70 –< 85% = Good; 50 –< 70% = LessGood; 10 –< 50% = NotGood 

 

Table 3 shows the critical thinking ability of the students on the field tests results on the average results 

of designing research questions (interference) is 75%, creating hypothesis 75,83%, data collecting 

(interpretation) 77,5%, data analyzing (explanation) 75,83%, and creating conclusion (evaluation) 80%. Table 3 

shows that critical thinking ability of the students on the field tests is categorized as good. 

 The summary of performance ability to look for actual effectiveness on the field examine for Module 1 

is showed in Table 4. 

 

Table 4. The Summary of Group’s Performance Ability through the Field Tests. 

Group RTKs done % Category 

1 8 100 VeryGood 

2 8 100 VeryGood 
3 8 100 VeryGood 

4 7 87,5 Good 

5 7 87,5 Good 
6 8 100 VeryGood 

Average 95,83 VeryGood 

Notes: 85 – < 100%  =VeryGood; 70 –< 85% = Good; 50 –< 70% = LessGood; 10 –< 50% = Not Good 

 

Table 4 shows the students’ performance ability on the field tests has the average score of 95,83% 

which is categorized as good. 

The pre-test and post-test results of the students to see the actual effectiveness on the field tests with 

module 1, is shown in Table 5. 
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Table 5. The Result Summary of the Students’ Pre-tests and Post-tests with Module 1 through the Field Test. 
Number of the Students AveragePre examine AveragePost examine N-Gain Category 

30  28,33 78,53 0,70 Medium 

Notes: N-Gain > 70= High; 0,30 ≤ N-Gain ≤ 0,70= Medium; N-Gain < 0,30= Low 

 

Table 5 shows the result of the students’ pre-test and post-test with module 1 through the field tests 

have the average of pre-test is 28,33, the average of post-test is 78,53, and N-Gain score is 0,71 which is 

medium category. 

 The result of the students’ post-test and pre-test to see the actual effectiveness on the field examine 

with Module 2 is shown on Table 6. 

 

Table 6. The Summary of the Pre-test and Post-test Result of the Students with Module 2 through the Field 

Test. 
Number of the Students Average ofPre-test Average ofPost-test N-Gain Category 

30 29,97 79,57 0,71 High 

Notes: N-Gain > 70 = high; 0,30 ≤ N-Gain ≤ 0,70 = medium; N-Gain < 0,30 = low 

 

Table 6 shows the result of pre-test and post-test of the students with module 2 through field tests has 

the average score of the pre-examine is 29,97, the post-test is 78,80, and N-Gain is 0,71 which is categorized as 

high. The module is considered has actual effectiveness. Based on this research, it can be concluded that the 

module is effective due to several considerations: 1) the resulting average of critical thinking ability is 

categorized as good, 2) the resulting average of the students’ performance ability is categorized as very good, 3) 

the result of cognitive learning through N-Gain module is categorized as high. 

\Critical thinking ability acts the good category of effectiveness indicator. This is supported by the 

previous researchers (Kurniawati and Atmojo, 2015; Zaini and Supiati, 2016). Critical thinking ability becomes 

one indicator of the developed module effectiveness. Critical thinking ability includes designing research 

questions (inference), creating the hypothesis (inference), data collecting (interpretation), data analyzing 

(explanation), and creating conclusion (evaluation).  

The resulting average of students’ performance ability is categorized as very good. The previous 

reports confirm this result (Arifin, 2012; Purnomo, 2012; Parmin, 2012; Abdunor, 2014; Ripani, 2014; Imama, 

2015; Kartini, 2015) which stated that the module effectiveness is fulfilled based on the psychomotoric ability 

result. 

The result of cognitive learning through N-Gain module is categorized as high. The difference between 

pre-test and post-test scores indicates the increasing understanding and concepts mastering by the students after 

the learning with the module. This confirms the research done by Wiyono (2013) about the development of 

mathematics learning set is fulfilling the effective criteria through problem-solving in the experimental class 

increase as much as 0,661 with medium category using Gain tests. 

The expected effectiveness from small groups tests based on the critical thinking ability of the students 

has an average score of 80,5% which is categorized as good and the result of the performance ability has the 

score of 83,33% which is categorized as good. 

The actual effectiveness of the field tests shows the critical thinking ability of the students with the 

percentage of 75-80% which is categorized as good. The performance ability reached the percentage of 80-

100% which is categorized at least good. This result is in line with the previous researches (Arifin, 2012; 

Purnomo, 2012; Parmin, 2012;Abdunor, 2014; Ripani, 2014; Imama, 2015; Kartini 2015; Zaini & Dini, 2015) 

that reported the module effectiveness has been fulfilled based on the psychomotor ability, social ability, critical 

thinking ability results with the indicators of designing research questions, creating hypothesis, designing 

examines, and creating conclusion, is categorized as good. 

Actual effectiveness is also derived from the result of pre-test and post-test of the students on the field 

test. On module 1, the average score for pre-test is 28,33 and post-test is 78,53 with N-Gain of 0,70 which is a 

medium category. On module 2, the average score for pre-test is 29,97 while the post-test is 79,57 with N-Gain 

0,70 which is a medium category. The difference between pre-test and post-test indicates there is an increase of 

understanding and concept mastering of the students after learning using an environment-oriented module. 

Based on the expected and actual effectiveness, the module is categorized as effective. 

Pharakhruvisitpattanaporn (2012) stated that effectiveness of a teaching method could develop critical thinking 

ability of the students. 
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III. Conclusion 
The results show that environment-oriented natural science using pollution and wastes concept is 

categorized as effective based on 1) the average result of critical thinking ability is categorized as good, 2) the 

average result of students’ performance is categorized as very good, 3) the result of cognitive learning using N-

Gain module is categorized as high. 
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