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ABSTRACT 

Science process skills are very important for every student as a provision to use the scientific method in developing 

science. Through a quasi-experimental research method with a non-equivalent control group design, this study aims to 

implement guided inquiry learning on the concept of carbon compounds to improve students’ science process skills. 

Participants in this study consisted of 30 students in the control class and 30 students in the experimental class. 

Students’ essay tests and worksheets were used to measure their science process skills. Hypothesis testing was carried 

out using the t-test independent sample t-test. The post-test average score for the experimental class was 73.46 and the 

control class was 44.7. The results showed that the science process skills of the experimental class differed 

significantly from the control class (α = 000). Designing and planning an experiment was the best skill achieved by 

students in both the control and experimental classes, while making a hypothesis in the experimental class and asking 

questions in the control class were the lowest skills achieved by students. Therefore, it can be concluded that guided 

inquiry learning can develop students’ science process skills with the aspect of designing and planning an experiment 

being the highest aspect. 
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1. INTRODUCTION 

Chemistry is a science consisting of processes and 

products. Chemistry as a product consists of facts, 

concepts, principles, laws, and theories which are the 

findings of scientists. Chemistry as a process is 

scientific work. The purpose of learning chemistry is to 

obtain a long-term understanding of various facts, the 

ability to recognize and solve problems, have the skills 

to use tools and materials in the laboratory, and be able 

to be a scientific [1].  

The data obtained in the laboratory is very 

supportive for producing efficient science learning, but 

often students have difficulty connecting activities in the 

laboratory with science learning [2]. Other fact shows 

that in studying science, students tend to memorize 

concepts, theories, and principles without interpreting 

the process [3]. As a result, students become less skilled 

to think and use reason in understanding natural 

phenomena that occur or when they facing problems. 

One of the chemical concepts in Indonesian senior 

high school is carbon compounds. The concept of 

carbon compounds can be taught using the mind 

mapping assignment method in the jigsaw model [4]. 

Through this model, students write organized concepts. 

This method can improve their learning outcomes. 

Besides, the concept of carbon compounds can be 

taught using a cooperative learning model to increase 

student activity and learning outcomes [5]. Based on 

this opinion, learning carbon compounds is still oriented 

towards scientific products without looking at the 

scientific process. In order to get students’ better 

understanding in the concept of learning and the nature 
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of science as a process and product, a practicum is 

needed [6]. Thus, students can understand that 

chemistry learning is not only product-oriented but also 

process skills, namely science process skills (SPS). 

SPS is process thinking skills using scientific 

processes understanding, developing, and discovering 

science [7]. SPS is very important for students as a 

provision for using the scientific method in developing 

science, acquiring new knowledge, and developing 

knowledge they already have. 

The advantage of SPS is able to provide scientific 

stimulation so that students can understand the facts and 

concepts of science well. Also, it can provide students 

with opportunities to work with science. Thus, science 

learning does not only tell or listen to stories about 

science but also carries out processes related to findings 

of science itself which make students more active. 

The practicum is one of the learning methods that 

can be used to equip students’ SPS. Through practicum, 

students can develop basic experimental skills. It means 

achieving a science learning orientation, which is 

product and process-oriented [8]. A practicum is the 

best way of developing SPS [9]. Learning with the 

practicum allows students to experience themselves or 

do the learning process themselves. 

In general, practicum in schools has not provided 

experiences for students to make hypotheses, test the 

hypotheses, and analyze data. It caused by practicum 

procedures used generally contain direct instructions 

and students only carry out the steps according to 

orders. As a result, they do not train thinking skills and 

SPS. In addition, the practicum activities do not provide 

opportunities for students to actively participate in 

conducting experiments and to find their own concepts 

[8]. 

Based on this explanation, a practicum is needed to 

develop students’ SPS. Inquiry learning design is used 

to implement SPS in practicum. Through inquiry 

learning, students are required to ask questions, seek 

information, and conduct investigations. Joyce (Gulo, 

2005) suggests general conditions in inquiry learning 

are: (1) social aspects in the classroom such as free-

openness and permissiveness that support students to 

discuss; (2) focuses on hypotheses that need to be 

verified; and (3) the use of facts as valid and reliable 

evidence to test the hypothesis. 

One of the types of inquiry learning is known as 

guided inquiry learning. Guided inquiry learning is a 

learning process to reach the scientific process and able 

to explore students’ critical, logical, and creative 

thinking skills [10].  

Based on this description, the purpose of this 

research is to implement practicum method base guided 

inquiry learning to develop students’ science process 

skills on the concept of carbon compounds. 

2. RESEARCH METHOD 

The research was conducted in a senior high school 

in Serang Regency. The study participants consisted of 

30 students in the control class and 30 students in the 

experimental class. The research design used a non-

equivalent control group design. The design consisted of 

two classes, experimental and control. 

The instruments used were essay tests and students’ 

worksheets. The data obtained through tests and 

worksheets were analyzed and tested for hypotheses 

using SPSS. Hypothesis testing was used to see the 

effect of using guided inquiry-based practicum learning 

on the development of students' scientific processes. 

3. RESULTS AND DICUSSION 

Learning activities in the experimental class were 

designed based on the characteristics of guided inquiry-

based learning. In the control class, they used direct 

instruction. 

Students’ worksheets in the experimental class 

required students to formulate problems and hypotheses 

from the phenomena. In the next step, students must test 

the hypothesis, design the necessary experiments, 

classify the observational data, interpret the results of 

the observations, and make conclusions to enhance 

students’ science process skills. 

In the control class, students follow the steps 

presented on the worksheet without having to formulate 

problems, make hypotheses, and determine tools also 

materials, determine experimental steps, interpret, and 

conclude. They did experiments to prove the theory. 

Students’ science process skills data both 

experimental and control are presented in Table 1. 

Table 1. Score of Control and Experimental Classes 

Data 
Class 

Control Experimental 

Sum of 

student  

30 30 

Highest 

score  

64,47 89,47 

Lowest 

score  

32,89 61,84 

Mean  44,7 73,46 

Based on Table 1, the mean score of the 

experimental class is higher than the control class. This 

shows that guided inquiry-based practicum learning 

gives better results in developing students' science 

process skills. The hypothesis is tested using an 
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independent sample test. The result shows the 

acceptance of H1. The effect size is used to measure the 

effect of guided inquiry learning on students’ science 

process skills. The Effect Size (µ) is 0.9 (high category)  

The result of the effect size shows that 90% of 

guided inquiry-based practicum learning has a 'big' 

effect on the development of students’ science process 

skills. These results are relevant to Ambarsari, et al. 

application of guided inquiry learning has a significant 

effect on students' science process skills [11]. In 

addition, experiments in guided inquiry-based 

laboratories provide students conducting experiments, 

eliminating anxiety while in the laboratory, and having a 

better impact on student learning outcomes [12].  

The results of this study support research findings 

regarding the application of inquiry learning in science 

learning which can improve students’ understanding of 

content and context, as well as foster good interactions 

in the learning process [13], [14], [15], [16], [17], [18], 

[19]. 

Students’ science process skills in detail can be seen 

in Figure 1. 

 

Figure 1. Students' science process skills 

Based on Figure 1, the first aspect of the SPS is 

asking questions. Asking questions includes the ability 

to ask what, how, and why, asking for explanations, and 

asking questions related to hypotheses [9]. To measure 

it, students are given description questions. 

In this question, students are given a discourse on 

the use of alcohol, aldehyde, ketones, carboxylic acids, 

and esters in daily life. Then students are demanded to 

ask several questions related to the discourse. The 

questions that are expected are: 1) how to identify 

alcohol compounds, aldehydes, ketones, and carboxylic 

acids? 2) Why can alcoholic compounds of alcohol, 

aldehyde, ketones, and carboxylic acids be identified, 

and 3) what are the characteristics of the identified 

alcohol, aldehyde, ketone, and carboxylic acid 

compounds. 

Based on Figure 1, the mean score of the skill to ask 

questions in the control class is 32.9% (less) while in the 

experimental class is 72.2% (good). This shows that 

guided inquiry-based practicum learning on the concept 

of carbon compounds can develop aspects of student 

question-asking skills. 

Furthermore, in the hypothesis aspect, the mean 

score of the control class is 41% (less) while the 

experimental class is 55% (less). The hypothesized 

aspect is developed by making temporary answers to the 

problems presented in the students’ worksheets. The 

students’ skills in hypothesizing are not as expected. 

One of the factors that caused it is the questions 

presented do not support students to hypothesize. In the 

questions that are presented with only one possible 

answer, the questions made should encourage students 

to make explanations that have several possible 

answers. In hypothesizing, there must be several 

possibilities that explain a fact [9]. In addition, students 

must be aware that the hypothesis must be tested by 

presenting evidence. 

In the aspect of planning the experiment, the mean 

score of the control class is 54.7% (less) while in the 

experimental class it is 81.4% (good). In planning the 

experiment, students must be able to determine the tools 

and materials used, determine the control and also 

independent variables, and determine the experimental 

procedure [9]. Thus, guided inquiry-based practicum 

learning can develop students' experimental planning 

skills. Students are allowed to design experiments by 

group discussions.  

In the aspect of using tools and materials, the mean 

score of the control class students is 46.7% (less), while 

in the experimental class is 76.8% (good). Using tools 

and materials is very important in chemistry practicum. 

Through guided inquiry-based practicum learning, 

students are trained to use tools and materials by 

themselves so that skills in using tools and materials can 

be developed properly. Guided inquiry learning 

provides time for students to gain direct learning 

experiences. 

Furthermore, the observation aspect (observing), the 

mean score of the control class is 50% (less) and the 

experimental class is 76.7% (good). Observation skills 

are skills using the senses. Observation skills are 

developed in the carbon compound identification 

practicum. Students use the sense of sight to observe 

color changes in the identification experiment of 

methanol and ethanol compounds, the presence of 

deposits in the identification experiment of 

formaldehyde and acetone compounds, and use the 

sense of smell in the identification experiment of 

carboxylic acid compounds. 

In the classification aspect, the mean score of the 

control class is 42.9% (less) and the experimental class 

is 80% (good). Classifying is a process skill for sorting 

various objects and events based on their specific 
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properties. In guided inquiry-based practicum learning, 

classifying skills are developed by collecting 

observational data, looking for similarities or 

differences based on the specific characteristics of 

carbon compounds. 

Interpreting skill is the skill to find patterns in a 

series of observations and to make a conclusion [9]. 

This skill is developed through the interpretation of the 

results of the observations and related to the initial 

hypothesis. The percentage of the mean score of 

students’ interpreting skills is 65.8% (sufficient) in the 

experimental class and 44.2% (less) in the control. 

These results indicate the effect of the application of 

inquiry learning in the experimental class on developing 

students’ interpretation skills. 

The last is communication skills. Indicators 

communicate, including describing images or empirical 

data and turning them into sentences, diagrams, 

graphics, and so on [20]. Mean of score in control class 

is 37.5% (less) and 58.3% (less) in the experimental 

class. The aspect of communication skills is developed 

by asking students to change their observations data into 

tables with explanations. The results showed that there 

were still many students who could not communicate 

well because of several obstacles, including not being 

able to describe the data. 

4. CONCLUSION 

Based on the results of research and discussion, it is 

concluded that the application of guided inquiry-based 

practicum learning succeeded in developing students’ 

science process skills on the concept of carbon 

compounds with a size effect of 0.9. The application of 

guided inquiry-based practicum learning develops 

students’ science process skills with the highest aspect 

in planning an experiment 81% (good). 
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