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Abstract. Science process skill and analytical thinking ability are needed in chemistry learning in 21st century. Analytical 
thinking is related with science process skill which is used by students to solve complex and unstructured problems. 
Thus, this research aims to determine science process skill and analytical thinking ability of senior high school students 
in chemistry learning. The research was conducted in Tiga Maret Yogyakarta Senior High School, Indonesia, at the 
middle of the first semester of academic year 2015/2016 is using the survey method. The survey involved 21 grade XI 
students as participants. Students were given a set of test questions consists of 15 essay questions. The result indicated 
that the science process skill and analytical thinking ability were relatively low ie. 30.67%. Therefore, teachers need to 
improve the students’ cognitive and psychomotor domains effectively in learning process. 

INTRODUCTION 

Chemistry is a subject related to laboratory activities. The purpose of these activities is to teach a variety of skills 
and conceptual understanding through practical activities. In the chemistry learning, one of the materials related to 
the laboratory activities is the reaction rate. To teach this subject, the teachers should encourage the students to 
participate in various experiments actively [1]. Through the experiments, the students will find a wide range of 
issues and solve many problems independently. In addition, the students will have some direct experiences in the 
process of the invention concept. Furthermore, the concept gained through the practical activities would give the 
effect of long-term memory. 

In the chemical education, the laboratory activity is much more important than conventional learning due to 
providing an opportunity for students to perform a variety of skills [2]. The essential skills related to laboratory 
activity is science process skill. Science process skill is a cognitive and psychomotor skills used in problem solving 
[3]. Indicators of science process skill include planning experiments, predicting, classifying, interpreting, measuring, 
inferring, applying concepts, creating graphs, and communicating data. Thus, the teachers must teach science skills 
such as facts, concepts, and theories to encourage students conduct scientific investigations [4]. 

Process skills describe students’ thinking activity and require reasoning. The teachers play an important role in 
the classroom to teach science process skill through a series of scientific learning process [5]. In addition to skills, 
the students also have to master the knowledge to develop an understanding of scientific concepts. Knowledge that 
can be developed through laboratory activities are analytical thinking ability. Analytical thinking ability is the ability 
to analyze, assess, evaluate, compare, and contrast abstract concepts [6]. Indicators of analytical thinking ability 
include differentiating, organizing, and attributing chemistry concepts. 

Analytical thinking involves a series of mental processes in finding solutions to many problems [6]. Science 
process skill and analytical thinking are the two interrelated things. Through an active learning in the laboratory, the 
students are expected to have the skills and develop the abilities to think [7]. In other words, science process skill 
cannot be separated from the practical activities because it plays a key role in chemistry learning [8]. In the 
chemistry learning, the students are also expected to have analytical thinking ability to be able to think abstractly in 

The 4th International Conference on Research, Implementation, and Education of Mathematics and Science (4th ICRIEMS)
AIP Conf. Proc. 1868, 030001-1–030001-4; doi: 10.1063/1.4995100

Published by AIP Publishing. 978-0-7354-1548-5/$30.00

030001-1



solving problems. If science process skill is integrated with analytical thinking ability will have a positive impact on 
the students’ performance, including process skills, conceptual understanding, problem solving, and learning 
outcomes. 

Everything need to be done to improve the performance by performing the initial diagnosis on students’ 
achievements. The results of the diagnostic tests can be used as a reference by the teachers to improve students’ 
science process skill and analytical thinking ability. Therefore, it is necessary to do research on the measurement of 
students’ science process skill and analytical thinking ability early on. This is one of important step to improve and 
equip students with various skills and abilities needed in the 21st century. 

RESEARCH METHODS 

The research was conducted in Tiga Maret Yogyakarta Senior High School, Indonesia, at the middle of the first 
semester of academic year 2015/2016 is using the survey method. The survey involved single class which consists 
of 21 grade XI students as the participants. The sampling method is using the non-probability sampling technique, 
ie. purposive sampling method. Therefore, students were given a set of test questions consists of 15 essay questions. 
Reliability coefficient was found 0.69. The time allocation used in the study is 90 minutes. The achievement test is 
given to students to determine the level of mastery of science process skill and analytical thinking ability on the 
reaction rate. The students’ science process skill and analytical thinking ability mastery levels were grouped into 
three categories according to Table 1. 

 
TABLE 1. Category of abilities and skills 

 
No. Interval Category 
1 > 66.7% High 
2 33.3% - 66.7% Medium 
3 < 33.3% Low 

RESULTS AND DISCUSSION 

In this study, each student’s answers were analyzed according to the scoring rubric having been made in the 
previous stage. The analysis of the students’ answers is done by using descriptive approach, by giving a score of 
each stage of correct answers given by each student. The measurement results are then analyzed descriptively to 
determine the level of students' achievement on science process skill and analytical thinking ability. 

In addition, student’s achievement percentage of each indicator on science process skill is presented in the Table 
2. 

TABLE 2. Percentage of Science Process Skill 
No. Indicators Score Percentage (%) 
1. Planning Experiment 73 38.62 
2. Predicting 107 31.85 
3. Classifying 36 34.29 
4. Interpreting 91 27.08 
5. Measuring 48 25.40 
6. Inferring 59 35.12 
7. Applying Concepts 198 30.41 
8. Creating Graphs 26 24.76 
9. Communicating 19 30.16 

Average 73 30.67 
Category  Low 

Table 2 shows the percentage of students’ achievement in the nine indicators of science process skill. The 
analysis results show that the highest and lowest percentage of science process skill are planning experiment 
(38.62%) and creating graphs (24.76%), respectively. The skill of creating graphs is the lowest attainment because 
the students are rarely trained to use science process skill in chemistry learning activities. Wulandari, Nuroso, and 
Siswanto [9] showed that in working on the type of charts for which the students tend to memorize the steps. The 
students have difficulties in describing and calculating each process. The students also do not know how to do for 
each process in the graph in addition to memorize. 
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In general, all aspects of science process skill obtain lower category with a percentage of 30.67%. The 
condition to indicate that the teacher has not fully optimize science process skill in the learning process. The low 
students’ learning outcomes associated with the low teachers’ ability in the mastery of science process skill [10]. In 
addition, students who obtaining low scores of science process skill test due to rarely do laboratory-based learning 
activities [11]. In general, the comparison of the percentage of the average acquisition of science process skill score 
for each indicator is presented in Figure 1. 

 
FIGURE 1. Percentage of Science Process Skill 

 
In addition to the obtained of science process skill measurement results, from the research also was also 

resulted the students’ analytical thinking ability. Percentage of students’s analytical thinking ability in each indicator 
are presented in Table 3. 

TABLE 3. Percentage of Analytical Thinking Ability 
No. Indicators Score Percentage (%) 
1. Differentiating  197 46.90 
2. Organizing 232 31.56 
3. Attributing 228 23.10 

Average 219 30.67 
Category  Low 

Table 3 shows the percentage of student’s analytical thinking ability in the three indicators. The analysis shows 
that the highest and lowest percentage of analytical thinking ability are the ability to differentiating (46.90%) and 
attributing (23.10%), respectively. 

The attributing ability is that of the lowest achievement because the students are rarely trained ones to use 
analytical thinking in the learning process. One of the factors affecting the low analytical thinking ability is living 
skills [12]. Sudibyo et al. [13] confirms that the low score of analytical thinking can be seen from the students’ 
inability to describe data in the form of tables and graphs, cannot present data in the interconnected graphical, 
cannot identify the variables of the experiment, and cannot formulate the problem formulation and the hypothesis of 
the experiment. 

 
FIGURE 2. Percentage of analytical thinking ability 
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In general, the measurement of all aspects in analytical thinking ability obtained the low category with the 
percentage of 30.67%. This results indicates that the teacher has not fully optimize the students’ analytical thinking 
ability in the learning process. Similar results were found by Rahmawati, Amirudin, and Buranda [14] that one of 
the low analytical thinking ability for learning in schools require less the student to develop the ability to think. The 
students tend to be trained to answer the questions by memorizing, so that no higher level of thinking skills cannot 
develop. In general, the percentage of the average acquisition of the average analytical thinking score of each 
indicators presented in Figure 2. 

Low science process skill will affect students’ analytical thinking ability in chemistry learning achievement. The 
research results by Oloyede & Adeoye [15] showed a positive relationship between reasoning ability, process skills, 
and learning achievement. In other words, the academic success associated with science process skill [8, 16, 17] and 
analytical thinking ability. Therefore, it can be concluded that students with lack science process skill and analytical 
thinking ability tend to have a low academic success. 

CONCLUSIONS AND SUGGESTIONS 

In this study, it has conducted an investigation to determine of the students’ science process skill and analytical 
thinking ability on reaction rate. The results showed that the learning outcomes of students XI grade in Tiga Maret 
Yogyakarta Senior High School is relatively low. The result of science process skill and analytical thinking ability is 
relatively low which is 30.67%. The result indicates that teachers are not optimized the students’ science process 
skill and analytical thinking ability through practical activities in the laboratory. Therefore, teachers need to improve 
the students’ cognitive and psychomotor domains effectively in learning process. 
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