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Abstract 
National education emphasizes learning on assessing students' knowledge, attitudes, and skills. The development of 

skills aspect is not enough only relying on the learning in the classroom, but also necessary doing understanding outside the 
classroom such as practicum in the laboratory. The implementation of training allows students to practice their skills and 
help students understand the material taught in the class. This study aimed to describe the quality of students' skills on 
reaction rate topics through a practicum in grade XI at SMA Negeri 5 Palu. This type of research was a quantitative 
descriptive study with a one-shot case study design. Sampling was conducted by purposive sampling. The sample was Class 
XI Science 2 as the experimental class 1 with 23 students and Class XI Science 3 as the experimental class 2 with 25 
students. The quality skill of students was measured by instruments in the form of observation sheets as the primary data. 
The data obtained through the observation sheet showed that the average percentage of all aspects of student skills in 
experimental class 1 was 74.81%, and in experimental class 2 was 74.05%. It indicates that the ten skills elements have 
emerged in the learning activities with a good category. This study concludes that the quality skill of grade XI students at 
SMA Negeri 5 Palu on learning reaction rate topic through practicum is a good category.
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Introduction 
Education is the main factor in making a better 

life. Education is done not only formally but also 
informally and non-formally. In formal education 
activities, education according to the Law of the 
Republic of Indonesia No. 20 of 2003 concerning 
the national education system Chapter 1 article 1 
states that education is a conscious and planned 
effort to realize the learning process so that students 
can actively develop their potential to have religious-
spiritual strength, self-control, personality, 
intelligence, noble character, and skills that needed 
by himself, society, nation, and state.). Based on the 
law, it can be said that education will be centered on 
developing the potential of children through the 
learning provided (Nisa, 2017). 

Learning in national education emphasizes 
knowledge, attitudes, and basic abilities students 
possess. By learning that emphasizes students' skills, 
it can develop psychomotor aspects. One way to 
develop student’s basic abilities in finding facts and 
concepts can be done in chemistry learning (Angela, 
2017). 

Chemistry subjects in high school generally 
learn everything about substances, including the 
composition, structure, and properties of substances 
that involve skills and reasoning, and most of the 
chemistry is abstract. 
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 
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One of the materials studied in chemistry is the 
rate of reaction. The reaction rate is a material that 
discusses how fast or slowly a reactant is used up or 
a product is formed. The concepts in this material 
cannot be explained only by using the lecture 
method. Still, students must be directly involved in 
the learning process to develop their potential 
intelligence and skills (Sudarsana, 2016). 

Learning chemistry is not enough if you only 
rely on learning in class, but it is also necessary to do 
learning outside the classroom, such as practicum in 
the laboratory. Student activities in the laboratory 
are more effective in training their process skills, 
developing students' scientific attitudes, and 
increasing understanding of science material. 
According to Zeidan & Jayoshi (2015), 
emphasizing skills in science learning means 
providing opportunities for students to solve 
problems themselves. Learning topics, namely by 
conducting a series of practical activities in the 
laboratory. 

Rahmawati (2015) states that the chemistry 
laboratory is a particular special room limited by a 
wall and broader to include an open laboratory in 
the universe. According to Akinbobola & 
Olufunminiyi (2015), good laboratory facilities can 
improve understanding and scientific knowledge. 
The methods of inquiry and learning in scientific 
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laboratories allow students to experience firsthand 
scientific phenomena. 

Based on the results of an interview with one 
of the teachers at SMA Negeri 5 Palu, the facilities 
in the school laboratory are pretty complete, but 
learning using practicum methods is rarely carried 
out. Practical activities are seldom carried out 
because there are no laboratory assistants at school 
to make solutions and the teacher's limited time. 
The usual practicums are only on materials that are 
already available, and the procedures are easy to 
implement, such as acid-base and thermochemical 
materials. Meanwhile, practical activities are rarely 
carried out in other chemistry materials, such as the 
reaction rate material, due to the teacher’s limited 
time to make the required solutions. This thing 
causes students' skills in the scientific process to be 
still low. 

Wati (2016) states that science process skills 
are students' ability to apply scientific methods in 
understanding, developing, and discovering 
knowledge. According to Nendrasari (2015), 
science process skills are all directed scientific skills 
(cognitive and psychomotor) that can find a 
problem. Concept, principle, or theory to develop a 
pre-existing idea or deny an invention. Process skills 
can also be interpreted as a learning approach that 
emphasizes students' learning process, activities, and 
creativity in acquiring knowledge, values, and 
attitudes and applying them in everyday life. Since 
birth, students have had basic abilities, although 
they are still simple and need to be developed more 
optimally. 

Science process skills are one of the essential 
process skills to be possessed by students. The 
learning steps include observing, asking, trying, 
reasoning, and communicating. At the observing 
stage, students can attend pictures and read 
discourses based on phenomena in everyday life. 
Students are asked to identify and determine the 
variables involved and formulate the problem at the 
questioning stage. At the trial stage, before 
designing the experiment, students were asked to 
make hypotheses, control the variables, then 
determine the tools and materials, and develop a 
table of observations. The students did a practicum 
using the procedures they had designed. In the 
reasoning stage, students are asked to identify, 
analyze the practicum results, and interpret the data 
based on the results of observations. The next 
activity is communicating; students can write and 
tell them results can be found on the level of 
reasoning (Chan &Morales, 2017). 

According to Suryaningsih (2017), learning 
with a process skills approach allows students to 
understand the concepts that are the goal of learning 
science and, at the same time, can develop basic 
science skills, scientific attitudes, and critical 
attitudes. Meikapasa (2017) states that learning 
with a process skills approach is ideal for meeting 
the demands of students' application of the 
scientific process. In general, learning with this 
process skills approach can be done through 

practicum-based learning. Rakhmi (2017) also 
stated that one of the learning methods that can 
equip students with science process skills is the 
practicum method in the laboratory because, with 
practicum, students can develop basic experimental 
skills. 

Muharomah (2017) stated that science 
education emphasizes providing direct experience in 
the learning process, this is expected to be a vehicle 
for students to learn about themselves and their 
natural surroundings. Experience can be obtained, 
among others, through practical activities. Practical 
activities are a form of learning strategy that requires 
students to be able to apply the knowledge they have 
acquired in a process of scientific activity. 

Learning with practicum is an important part 
that cannot be separated from chemistry teaching 
and learning activities. Practicum is the best means 
to develop science process skills. Learning with 
practicum can allow students to experience or carry 
out their own experiences, which will be processed 
according to their cognitive abilities (Arifin, 2015). 

Learning with practicum activities allows 
students to master science concepts, facts, and 
processes to improve students' understanding of 
concepts, interests, and scientific attitudes. Practical 
exercises will arouse students' curiosity and scientific 
attitude towards natural phenomena and challenge 
them to think critically in finding alternative 
solutions to a problem (Liandari, 2017).  

Laboratory practicum activities can improve 
the critical attitude of science process skills or 
students' scientific attitude. Usually, the practicum 
material carried out by students aims to reveal 
scientific factors or to verify scientific theories. 
Thus, the teacher must be able to develop practical 
activities in the laboratory effectively to generate 
motivation to learn to develop basic skills of 
conducting experiments. Practicum becomes a 
vehicle for learning scientific approaches; practicum 
can support the subject matter itself (Muamar, 
2017). 

This paper is intended to describe the analysis 
of student skills through the practical method on the 
reaction rate material in class XI of SMA Negeri 5 
Palu. 

Methods 
Extreme care should be taken in preparing 

mathematical the research design used is 
quantitative research that uses descriptive 
(quantitative descriptive) methods, namely study 
whose descriptions use size, number, or frequency. 
The collection and processing of research data are 
done by presenting the data as it is. The research 
conducted does not provide treatment, 
manipulation, or modification of the independent 
variables but describes a condition as it is 
(Wulandari, 2016). 

The design used in this research is a one-shot 
case study. This study uses two experimental classes; 
the treatment or treatment given is in practicum 
activities assessed through observation sheets. The 
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treatment carried out affects the subject under study 
(Sugiyono, 2017). In general, this design is 
described in Table 1. 

 
Table 1. Scheme one-shot case study 

Group Treatment  Observation 
K1 X O 
K2 X O 

 
K1 is experimental class 1, K2 is experimental class 
2, X is treatment in practicum activities, and O is 
observation to assess students' science process skills. 

The population in this study were students of 
class XI IPA SMA Negeri 5 Palu totaling 180 
students, with six classes registered in the 
2019/2020 school year. In comparison, the samples 
in this study were students of class XI IPA 2 as 
experimental class 1 with a total of 23 students and 
class XI IPA 3 as experimental class 2 as many as 25 
students with a total sample of 48 students. 

Sampling technique 
This study was determined using a purposive 

sampling technique, namely, resolving the sample 
with specific considerations from the chemistry 
subject teacher in both classes at the school. The two 
classes selected were classes that were considered 
homogeneous in their skills. 

The data in this study are primary data 
obtained through observing student activities 
during practicum on the reaction rate material in 
the form of an observation sheet with ten indicators 
skills. An expert has validated the observation sheet 
to determine each aspect’s validity category in the 
observation sheet. It has been declared feasible to be 
used to identify student skills. 

Data analysis technique 
The data analysis technique used in this study 

was observational data analysis on the management 
of cooperative learning models used to determine 
the implementation of learning (Avianti & Yonata, 
2015). By looking for the percentage of each 
criterion using the formula: 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 =  𝑔𝑎𝑖𝑛 𝑠𝑐𝑜𝑟𝑒𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒 𝑥 100% 

 
Table 2. Measurement scale calculation (%) 

Scale Mastery Level (%) Category
4 86-100 Very good
3 76-85 Good
2 60-75 Enough
1 55-59 Not enough
0 ≤ 54 Not much
 

Descriptive analysis is used to calculate the 
percentage of student learning outcomes. The 
measurement of learning outcomes is described 
through students' answers to the problems in the 
questions (Ruli, 2019). The data obtained is then 
analyzed using the following percentage formula: 𝑁𝑃 = 𝑅𝑆𝑀 𝑥100% 

NP is the desired or expected % value, R is the 
students' raw score, and SM is the maximum score. 

Results and Discussion 
This research is a quantitative descriptive study 

to obtain the data needed by the authors to conduct 
research directly to the location. The way to get data 
is by observing student activities through 
observation sheets on practical exercises carried out 
in class XI IPA 2 and XI IPA 3 at SMA Negeri 5 
Palu. The score obtained through the observation 
sheet is processed in the form of the average of each 
indicator then converted into a percent value (%). 
The student's abilities can be categorized based on 
the scores obtained from that value. The primary 
material presented in the two experimental classes is 
the same, namely the factors that affect the reaction 
rate with the same order of delivery of the material 
and the same treatment. 

Results of student skills analysis 
The data from this study were obtained from 

observations of student activities during practicum 
conducted by the teacher as an observer by assessing 
ten skill indicators. The results of data analysis 
showed that the ten skills of students had appeared 
in learning activities based on observation sheets 
with good categories. They were briefly presented in 
Tables 3 and 4.

 
Table 3. The percentage of the analysis results 
of students' skills in the experimental class 1. 

Skills Percentage (%) Category 
Asking question 73.23 Enough 
Formulating a Hypothesis 72.96 Enough 
Planning an Experiment 71.06 Enough 
Using Tools and Materials 74.31 Enough 
Observation 75.26 Enough 
Classify 77.03 Good 
Predict 80.70 Good 
Interpretation 76.76 Good 
Applying the concept 72 Enough 
Communicating 74.85 Enough 
Total 74.81 Enough 
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Figure 1. Graph of student skill percentage (experimental class 1 and experimental class 2)

Table 4. The percentage of the analysis results of students' 
skills in the experimental class 2. 

Skills Percentage (%) Category 
Asking question 67.38 Enough 
Formulating a Hypothesis 74.50 Enough 
Planning an experiment 69.38 Enough 
Using Tools and Materials 69.00 Enough 
Observation 78.75 Good 
Classify 82.50 Good 
Predict 79.75 Good 
Interpretation 72.50 Enough 
Applying the concept 73.75 Enough 
Communication 73 Enough 
Total 74.05 Enough 

 
 

The highest average percentage score for 
experimental class 1 is in predicting skills with a 
percentage of 80.70%, while the lowest average rate 
is in experimental planning skills with an average 
percentage of 71.06%. The average value of all 
aspects of students' science process skills in 
experimental class 1 is 74.81%, with a good 
category. For experimental class 2, the highest 

average percentage is in classifying skills with 
82.50%, while the lowest average percentage is in 
questioning skills with 67.38%. The average value 
of the science process skills aspect results of students 
in experimental class 2 is 74.05%, with a good 
category. The percentage of these values can be seen 
in Figure 1.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The overall question-asking skills appear in the 
good category; for experimental class 1, students get 
an average score of 73.23% and experimental class 
2 of 67.38%. This shows that students have not 
been able to make good questions. Practical 
activities should bring students to ask many 
questions about things related to practicum and the 
reaction rate material. Still, at the time of learning, 
there are not many questions that arise. Students 
due to the low curiosity of students about problems 
and ongoing learning. In addition, some students 
are still hesitant and embarrassed to ask because 
students still feel awkward to ask for fear of being 
wrong. 

The skill in formulating hypotheses appeared 
in the good category in both experimental classes; 
for experimental class, student 1 obtained an average 
score of 72.96%, and experimental class 2 was 

74.50%. The questions on the LKPD asked 
students to propose hypotheses on the experiment 
of the effect of concentration, area surface, 
temperature, and catalyst on the reaction rate. Based 
on the answers to the test results, most of the 
students answered incorrectly. This is because 
proposing or formulating a hypothesis is not easy 
because students need basic knowledge about the 
thing to be studied in hypothesizing. Therefore, this 
hypothesis skill is not in the good category but is still 
sufficient. This is because students are not 
accustomed to formulating hypotheses at the 
beginning of learning. Students still do not 
understand how to develop an idea properly. 

Experiment planning skills appear in the good 
category; for experimental class 1, the score is 
71.06%, and for experimental class 2, it is 69.38%. 
The ability of students assessed in this aspect 
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includes students’ ability to determine the tools and 
materials needed for the experiment. Used in 
practicum, this is due to a lack of basic knowledge 
about the functions and uses of chemical tools and 
materials. 

The results of data analysis showed the average 
value of students' skills in using tools and materials 
for the experimental class 1 was 74.31% and for the 
experimental class 2 was 69%, this shows that the 
skills in using tools and materials appeared in the 
good category. This skill is measured by observing 
how students take a solution with a dropper, 
measure the volume of the solution with a 
measuring cup, pour the solution into a dropper. 
They are measuring cups and using a timer or 
stopwatch. The observations through the 
observation sheet show that not all students 
understand how to use tools and materials well, and 
there are even students who have difficulty using a 
dropper, especially in transferring the solution from 
the solution bottle into the measuring cup. Factors 
that affect the value achieved by students are not 
maximized because of the rarity of learning with the 
practicum method. Students still do not master the 
skills of using tools and materials. 

Students' skills in observing are assessed from 
the way students write down the results of 
observations and explain what they keep. The 
percentage of students' skills in following 
experimental class 1 is 75.26% with good category, 
and for experimental class 2 is 78.55 % with good 
category. These results indicate a difference, for the 
skill of observing the experimental class 1 only 
appears in the good category. The influencing factor 
is that some students are still wrong in writing their 
observations. As for the experimental class 2, the 
students' skills in observing have emerged in a good 
category; this is supported by the results of 
observations which show that almost all students 
attend well during the practicum. 

Students' skills in classifying have emerged 
with good categories in both classes. The percentage 
of students' skills in organizing practicum activities 
in experimental class 1 is 77.03% and for 
experimental class 2 is 82.50%. Classification skills 
are shown by student data comparing observational 
data between several test tubes. This is done to test 
the theory that has been learned during the learning 
activity process. Based on the results of observations, 
students can group the data from the observations 
and record them separately. Students can use their 
classification skills in practical activities well. This is 
supported because students are required to collect 
information about the reaction rate material before 
carrying out practical activities. 

Students' predictive skills in experimental class 
1 obtained an average score of 80.70% in the good 
category, and for experimental class 2, it was 
79.75% in the good category. In this aspect, most 
students predict based on the results of observations 
and group discussions so that the practicum carried 
out can run smoothly. Students estimate reaction to 
a time when the solution is given conditions for 

concentration, temperature, surface area, and 
catalyst. Students evaluate the reaction time that 
occurs based on the theory they learn; this makes it 
easier for students to understand the practicum they 
are doing quickly. At this stage, accuracy is needed 
when observing, distinguishing, and comparing the 
results of practicums carried out by students during 
practicum in the laboratory. In this aspect, students 
can use their predictive skills in practical activities 
well. 

Students' skills in interpretation are shown by 
the results that students have observed during the 
practicum, namely by writing down the conclusions 
based on the data obtained during the practicum. 
Students' skills in interpretation for the 
experimental class 1 appear in a good category, with 
an average value of 76.76%. Students can make 
reasonable conclusions, compare the observations, 
and conclude based on the experimental data 
obtained. Meanwhile, experimental class 2 got an 
average value of 72.50%, with a good category. 
From the results of data processing, it shows that the 
data obtained are not good because students in 
making conclusions have not been able to relate the 
data obtained from the practicum with the material 
that has been studied, so the ability to create student 
conclusions is not in good category but is still in the 
good category. 

Students' skills in applying concepts in 
practicum activities appear in the good category; the 
average percentage of students' ability to apply 
concepts in practical activities in experimental class 
1 is 72%, and for experimental class 2 is 73.75%. In 
this study, the skills to apply concepts were assessed 
from the way students explain the effect of 
concentration, temperature, surface area, and 
catalyst on the reaction rate from the observations 
obtained and examples of reaction rate factors in 
everyday life. Most of the students' answers are 
correct but incomplete. Some students are still 
confused about why concentration, temperature, 
surface area, and catalyst can speed up the reaction 
rate and are still wrong to mention examples in 
everyday life. This shows that student’s skills in 
applying the concepts they have learned are not 
good. 

The students' communication skills were 
average for the experimental class 1 of 74.85% with 
a good category. For experimental class 2, it is 
73.75% with good variety. Student skills in using 
are it is shown by the way students discuss with 
groups, namely the activeness of students in 
examining the data obtained during the practicum, 
discussing the results of observations, making 
observations, of observations, and presenting them 
in them of the class. And data processing of practical 
effects. From the results of data analysis, students' 
communication skills are still in the good category 
because students in conducting discussions have not 
been able to play an active role in discussing the data 
obtained from the practicum so students' ability to 
communicate data is not as expected. 
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Based on the description above, it can be seen 
that in the two experimental classes, three skills are 
included in the excellent category, and seven skills 
are included in the excellent category. This shows 
that students' skills must be trained and used more 
often in learning activities to have all the abilities 
needed to acquire, develop, and apply concepts, 
principles, laws, or scientific theories. This is in line 
with the idea of learning psychology, which states 
that skills should be developed and trained 
continuously to increase one's abilities to become 
experts or professionals in specific fields (Fitriana, 
2019). 
Conclusions 

Based on the research data analysis results, it 
can be concluded that the average value of the 
percentage results of all aspects of students' science 
process skills in experimental class 1 is 74.81% with 
good category, and the experimental class 2 is 
74.05% with sufficient category. This shows that 
the ten students' science process skills appear in 
learning activities based on observation sheets with 
good categories. The quality of students' skills on 
the average reaction rate material is 
sufficientrestating your significant findings and 
contributions to your study. 
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