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Abstract 

This classroom action research (CAR) aimed to improve the academic achievement of students at 
vocational secondary school of SMK-SMAK Bogor whose Minimum Attainment Criteria (MAC) on the 
subject of Volumetric Analytical Chemistry were under the standard required by 2013 curriculum. The 
research followed the CAR of Kemmis and McTaggart model with three cycles. Learning was conducted by 
scientific approach and assisted by information technology (ICT)-based media. The ICT-based media were 
power point, Learning Management System (LMS), and/or project video as relevant characteristics of 
subject matter and reflection finding. The samples were 28 students at the class of grade 11-1. The 
improvement of students’ achievement was measured by instrument of test that was construct-validated and 
carried out at the end of each cycle. The improvement of students’ achievement significantly occurred. In 

Cycle I, mean score of the achievement was 68 with 35.71% students reached MAC, increased to be 89 with 
96.43% students above MAC. In cycles II, the mean score was 74 with 53.57% students gained MAC 
became 91 with 100% students attained MAC. In cycle III, it was 89 with 100% students above MAC to be 
97 with 100% students above MAC. The gain score of students’achievement was 0.88, which is categorized 
as high improvement. Therefore, it can be concluded that the scientific approach of learning and the 
assistance of media can increase the achievement of students in 11th grade of SMK-SMAK Bogor in 
Academic Year 2014/2015. 
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Introduction 

Vocational high school is one of the schools educatingstudents to have high skills and to be ready for 
work in Indonesia. The school teaches mainly one field of expertise. Bogor High School of Chemistry 
Analyst (SMK-SMAK Bogor) also runs one field of specific expertise in chemistry analysis. The goal of this 
school is to produce a highly skilled chemistry analyst that is needed in many chemical industries. Hence, the 
student’s skill on mastering chemical analysis has to be beyond the limits. Besides, the student’s skill on 

processing science also have to be practiced consistently as it can generate chemical analyst that masters 
three main aspects of learning, which are cognitive, psychomotor, and affective. 

The 2013 curriculum instructs every school in Indonesia to improve students’skills on science 
process in learning activities. The learning process can be carried outby applying scientific approach during 
Chemistry learning process, from which a school measuresall three aspects of competencies in Chemistry 
learning, i.e.knowledge, skill, and behavior aspect. Learning the subject of VolumetricAnalytical Chemistry 
in SMK-SMAK Bogor was conducted as the 2013 Curriculum. The Indonesian Ministry of Education and 
Cultureadvices that the scientific approach includes fivecomponents of learning. Those components are 
observing, asking, reasoning, trying/discovering, and serving/communicating. By use the 
approaches,students’ skills on science processes are expected to increase significantly. Scientific skill itself 
requires students to be active and creative on the process of achieving learning outcome (Semiawan, 2002), 
and thereforeleaninglasts expectedly by student-centered. 

Nowadays, students can be categorized as digital natives. Digital native is person that cannot be 
separated from digital activities (Prensky, 2001). They spend most of their time to be or using digital 
devices, such as computer, video games, digital music player, hand phone, camera digital, and others. That 
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phenomenon affects teacher’s creativity to facilitate and accommodate student’s need. Hence, the learning 
that is facilitated by teacher can use instructional media that is closely related to digital world. It can engage 
active participation of students to trigger the student to be independent learner and to be happy on joining 
Chemistry learning. 

Based on that analysis, authors argued that learning Volumetric Analytical Chemistry should be 
done by scientific approach and be supported by innovative instructional media. The instructional media 
have to utilize information technologyenabling students to have better understanding. Therefore, the 
students’ achievementshould improve. In line with the expected output, the goal of this research was to 
increase students’ achievement due to learning by scientific approach, andbecause of learning 
assistanceusing ICT- based media. The outcome of learning appeared as improvement of student’s behavior 
that can be observed and measured in the form of the changes of attitude, skill and knowledge. The changes 
were from knowing nothing to knowing many things, from impolite to polite, et cetera (Oemar Hamalik, 
2001:154).whilst, according to Indonesian Ministry of Education and culture (2013), scientific approach on 
learning involved the skills of science process such as to observe, to classify, to measure, to predict, to 
explain and to conclude. Theimplementation of all steps of scientific processneedsteacher supports. 
However, the supportsshould belessfor the students with higher level of education. On this research, the skill 
of scientific process that was observed and measured from the students consisted of 8 aspects, i.e. the ability 
to observe, to ask, to count, to communicate/to answer questions, to associate, to respond, to design the 
experiment, and to conclude. 

Learning is related closely to direct experiences from which learners can get knowledge. Learning 
can also be gained from daily facts and phenomenon, to which learners faced in socio-culture communities, 
can also be from imitation and adaptation, as well as from verbal expression. Except the observation in real 
environment and in providing a model in the chemistry laboratory, those daily facts and phenomenon can be 
expressed through relevant digital media. The selection of media becomes crucial as the facilities and 
condition of learners.Therefore, Dale’s cone of experiences is usually used as a reference on the use of media 
in learning process (Azhar Arsyad, 1997:10).  

This research was Classroom Action Research with the model of Kemmis & Mc Taggart 
(1990:14).The model suggested learning cycles with each cycle consisted of four components as the solution 
implemented by teachers to decrease learning problems in the class. The four components are: planning, 
acting, observing and reflecting. The four components that form the chains are seen as one cycle. 

 
Research Methods 

The subject of the research was students on XI class in SMK-SMAK Bogor. While the object of the 
research was the improvement of students’ achievement on subject matter of Volumetric Analytical 
Chemistry through scientific approach and assisted by ICT-based media.Theresearch chose Kemmis & Mc 
Taggart modeldue to the easiness of model implementation. The activities in each cycle of the model were 
depicted in the Figure 1. 



 
Figure 1. Procedures of research based on Kemmis and Mc Taggart’s Model 

 
The instruments that were used in this research were pre-test and post-test, observation checklist, and 
questionnaire. The data were quantitativeas the results of pre-test, post-test, and qualitative data of 
questionnaire responses. Thedata analysis to answer the question of the research was described briefly 
below. 

a. Students’Achievement 
Students’ achievement wasindicated by the average score and percentage of students who pass the 

Minimum Attainment Criteria (MAC).  
 The average score of students was calculated using formula. 

               
∑                    

∑              
 

 
 The percentage of master students having score above the MAC.  

                  
∑                       

∑              
        

 
The indicator of successin learning on Volumetric Analysis Chemistry was shown by high percentage of 
students reaching the MAC, where %master students 85%. 

 
b. Students’ achievement improvement 

The improvement of students’ achievement was represented by the difference of scores between 
posttest and pretest. To analyze the improvement, normalized gain technique was applied. The calculation of 
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observation check list. 
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observation result after the 
learning process is done. 
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observation result 

Observation 1: 
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questionnaire. 
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The acting execution 1: 
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the arranged steps on Lesson Plan 
3. Optimalize the use of instructional 
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learning. 

4. Doing the study monitoring 
process through direct observation. 
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gainNormalized gain was completed by comparison between actual gain score with maximum gain score, 
using the formulation as follows [Hake(Rochiati,2005:92)]. 

 

Description : 
<G> = normalized gain  
Tf= posttest score 
Ti = pretest score 
SI = ideal score (100) 

After the normalized gain score was calculated and obtained, then the criteria of students’ achievement 

improvement was categorized based on the criteria given in Table 1. 
 
Table 1. Normalized Gain Criteria 

Normalized Gain Score <G> Normalized Gain Criteria 
0.7<N-Gain High 

0.3 ≤ N-Gain ≤ 0.7 Medium 
N-Gain < 0.3 Low 

 
c. Response of students on the use of ICT-based media 

The use of ICT-based media on learning chemistry may not apply commonly in all schools in 
Indonesia. The response of students toward the media was measured and analyzed using as follows. 
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Result and Discussion 

This research’s was carried out to improve students’ achievement in SMK-SMAK Bogor on 
VolumetricChemical Analysis subject through the scientific approach and ICT based media. The research 
was done in three cycles with three different subject matters, and three different types of learning media. The 
first cycle discussed the Iodometry and Iodimetry, andused learning media of Power Point presentation that 
was prepared and presented by the students based on the experimental data they collected in the laboratory. 
The second cycle was about Argentometry. Learning was delivered by using e-learning with Learning 
Management Systemof Moodle platform administrated officially by the school and competed by power point 
that waspresented by the teacher. Third cycle was on the Water Analysis Application using the media of 
video projectthat was developed by students in a group. The time allocation in the first cycle was 3 x 2 
lesson hours, the second cycle was 2 x 2 lesson hours, and the third cycle is 2 x 2 lesson hours. 

 
1. Students’ Achievement 

Achievement that has been met by students for three cycles were given on the Table 2, 
 

Table 2. The Data learning result on Pretest and Postest Cycle I,II, and III 
Result Cycle 1 Cycle 2 Cycle 3 

Pre-test average score 68 74 89 

Post-test average score 89 91 97 

%Master students of pre-test 35.71% 53.57% 100% 
%Master students ofpost-test 96.43% 100% 100% 
Gain 0.88 
Category of improvement High 

 
The improvementstudents’ achievement can be seen from pre-test and post-test score. Pre-test and 

post-test are performed using written text instrument that has been validated by the expert of Chemistry 
content. Based on the data obtained from the cycles of I,II and III, the improvementwas significant. It was 
categorized as high improvement,both pre-test and post-testincreased insignificant increment. Thisresearch 

     
       

       
 



was conducted to meet 85% master students, which was 85% of students achieve the score of 75. That was 
obtained in the second cycle. However, the action research was still continued in the next cycle, the third 
cycles. The purpose of the action was to confirm the reliability of achievement that shown by students in the 
second cycle. Moreover, the action in the third cycle confirmed that all students met the MAC. The actions 
in all cycles included the use of learning media and the choice of effective learning approaches.  
This research proven that combination of ICT-based media in the three cycles can help student to achieve the 
MAC. This was in line the report of Arif and Jaslin (2015) that multimodal ICT-based learning that used 
various ICT-based media on hybrid learning can affect significantly students’ achievement. They used the 

multimedia of android mobile application, flash media animation, PowerPoint presentation, and Prezi online 
presentation that were developed bythem.Zulkifli et al(2013) also found that ICT-based learning model at 
Senior high school at Kendari, Indonesia was effective.  

The success of students on achieving the MAC was not only due to the application of the media, but 
also the use of learning approach, which was scientific approach. The approach suggests students be active, 
and learning should be student-centered. According to Ministry Education and culture (2013), scientific 
approach can be effective and increase high students’ achievement. Scientific approach accustomed student 
to think smart, to shape the skill of students, to solve the problem, to help students to communicate the ideas, 
and to create a convenientcondition forlearning.According to Mohammad H. Asoodeh et al (2012) 
cooperative approach with student centered learning was successful and effectual as a technique toward 
teaching pupils in school. Cooperative learning through performance of pupils, provide the opportunity for 
social acceptance and self-confidence and also improve mental ability. 

The preference of students on the use ICT was measured by a questionnaire instrument.  in each 
cycle, students were asked to respond the questionnaire to get feedback on the suitability and the effectuality 
of the media use for the scientific learning. Based the data given the Table 3, it can be concluded that 
students gave positive response on the choice of learning media in cycle 1 and 3. They preferred to use 
power point that they developed by themselves to the use of learning management system on e-learning. 
Moreover, developing a video on project-based learning gave more challenges to students that can motivate 
them on studies. The effectuality of media on learning can facilitate direct experience to students. Linier to 
the Dale’s cone of experienceAzhar Arsyad(1997:10), learning media would give effective changes 
ofperformance to students if the media provided direct experience to students to which they can observe, 
watch, listen, smell, and feel.  

 
Table 3. The Conformity of Learning Media Based on IT 

Cycle Instructional Media Respond (%) 
1. Student’s presentation using Power Point 50 
2. Learning Management System (e-learning) colaborates with 

Power Point 
32.1 

3. Video Project  75 
 
Based on the table, 75% students agreed with the application of instructional media based on IT on 

Volumetric Chemical Analysis subject. The result of questionnarie also proved that alternative hypothesis 
about instructional media based on IT can improve students’achievement can be accepted. According to 
Septi and Jaslin(2013:320), students prefers to participate on learning when it involved digital instructional 
media, such as mobile games. 

According Rick (2009:86), The majority of studies that cited in research, theories, and literature 
reviews found that there were small-to-moderate gains in overall student achievement when they used 
computer technologies, including mediain classroom. Clearly, the impact of media, specifically the Power 
Video Digital product, upon the academic achievement had an extremely great relationship. By involving 
multiple variablessuch as teacher knowledge and skills and approach that applied, media may be more 
suitable for some content areas than others in affecting student achievement. 

 
Conclusion  



Based on the analysis of the result and the discussion, it can be concluded that by scientific approach 
and instructional media based on technology, the average students’ achievement increases. The increasing 
the number of students who can meet Minimum Attainment Criteria (MAC) was very significant from 
35.71% at initial condition of learning become 100% at the end of learning activities after the Actions.It was 
also shown from the gain index score of 0.88 meaning the improvement of students’ achievement was 
categorized as high in the criteria. 
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