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Abstract. This study aims to analyze the science process skills of students by
studying indicators of basic science process skills through inorganic chemistry
practicumexperiments on the properties of alkaline earth elements. This study uses
a quantitative descriptive method. The research sample was 30 students of 2020
chemistry educationwho took the structure and reactivity of inorganic compounds.
Data collection techniques are carried out by observing practical activities. The
instrument used was a science process skill observation sheet with a skill score
usedwas a Likert scale. The results showed that the students’ science process skills
with a percentage of 70.67% were in the high category. The percentage details for
each science process skill indicator include the ability to observe and ask questions
with a percentage of 77.50% and 75.00% in the high category, respectively. The
scores for making hypotheses and planning experiments in the medium category
were 58.33% and 62.50%, respectively. The indicator uses practical tools and
materials with a percentage of 75.83% in the high category, applying the concepts
that have been studied in the high category with a percentage of 70.83%. The
indicator scores for classifying and predicting are 80.00% in the high category
and 69.58% in the high category, respectively. The students’ ability in interpreting
data and communicating was 78.33% in the high category and 58.75% in the
medium category. Based on these findings, it can be concluded that the inorganic
chemistry practicum activities that have been carried out can analyze students’
science process skills. This study found several recommendations, first, science
process skills must be applied in every science lesson, especially for chemistry
education lecturers because it is amajor part of the educational curriculum.Second,
the science process skills of prospective teacher students must be improved on the
indicators of making hypotheses and communicating by being trained intensively
in each learning process.

Keywords: science process skill · pre-service teacher · inorganic chemistry ·
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1 Introduction

Education performs an essential function in enhancing human resources [1]. Education
can deserve someone, both in the family and society. Other than that, education is a

© The Author(s) 2023
M. L. Firdaus and A. Defianti (Eds.): MASEIS 2021, ASSEHR 718, pp. 171–177, 2023.
https://doi.org/10.2991/978-2-38476-012-1_23

http://crossmark.crossref.org/dialog/?doi=10.2991/978-2-38476-012-1_23&domain=pdf
https://doi.org/10.2991/978-2-38476-012-1_23


172 M. Mellyzar et al.

preparatory effort made by someone to acquire skills, knowledge, and habits in life [2].
Education in Indonesia is organized andneededbetter development [3].Development can
be done in schools and colleges. The implementation of education in higher education is
expected to lead students to develop potential and skills thatwill be applied in society. The
expected skill one of them is science process skills [4]. Science process skill help students
to improve a sense of duty in mastering and make bigger a sense of the significance of
the approach research in the studying manner [5].

Chemistry is one of the fields of scientific find out about developed primarily based on
experiments that seek answers to the questions of what, why, and how natural phenom-
ena, especially these associated to composition, structure, transformation, dynamics,
and energetics of components that involve reasoning and capabilities [6]. Chemistry is
a science family which can be seen as a manner and a product. Chemistry as a system
includes the competencies and attitudes possessed by scientists to gather and improve
knowledge. Chemistry as a product consists of a series of knowledge consisting of fact,
concepts, and chemical principles.

The practicum technique is a very nice technique for studying chemistry [7]. Objec-
tives from practicum so that students can practice science manner abilities in mastering
[8]. Science system abilities are thinking competencies that can answer the demands of
mastering following the principles of constructivism and the nature of science learning.
[9]. Science procedure capabilities supply meaningful learning to college students and
lead college students to greater order thinking [10]. Science procedure abilities are used
by students to manner information, solve problems, and make conclusions [11]. In sci-
ence studying science system skills consist of basic technique competencies and built-in
technique competencies [12]. Basic manner competencies include observing, measur-
ing, classifying, inferring, predicting, and others [13]. Science technique competencies
belong to the psychomotor area associated with the skills to act after a man or woman
receives mastering [14]. Students gain science manner competencies if they can function
all indications of science method skills such as observing, classifying, interpreting, pre-
dicting, asking questions about a problem, making hypotheses, planning experiments,
imposing concepts, and speaking consequences [15, 16]. These abilities can be received
via students thru sure science training things to do [17, 18]. Science method capabilities
can increase the ability to observe, classify, examine or interpret, predict, research, plan,
and talk [19, 20].

2 Method

This finds out about uses a quantitative descriptive approach because this lookup
describes descriptively in the form of words according to the determined results, and
performs statistical measurements, particularly calculating the proportion of science
technique skills. The research was once carried out in the chemical schooling labora-
tory of Malikussaleh University. The pattern in this find out about were all students of
chemistry education who programmed the structure and reactivity of inorganic com-
pounds as many as 30 people. The research was carried out in the ordinary semester of
the 2021/2022 tutorial year. The sampling method in this learn about is total. The total
sampling approach is a sampling technique if all participants of the populace are sam-
pled [21]. The instrument used is a statement sheet. Data retrieval of students’ science
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Table 1. The formula for category level of mastery of science process skills

Score Range Category

Mi + 1.5 SDi < X Very High

Mi + 0.5 SDi < X ≤ Mi + 1.5 SDi High

Mi- 0.5 SDi < X ≤ Mi + 0.5 SDi Medium

Mi - 1.5 SDi < X ≤ Mi - 0.5 SDi Low

X ≤ Mi - 1.5 SDi Very Low

Table 2. Category of science process skills

Percentage Category

81.25 < X Very High

68.75 < X ≤ 81.25 High

56.25 < X ≤ 68.75 Medium

43.75 < X ≤ 56.25 Low

X ≤ 43.75 Very Low

process skills thru inorganic chemistry practicum things to do in the scan on the homes
of the alkaline earth elements. The indicators of science system competencies measured
in this find out about are fundamental science procedure abilities which encompass the
ability to observe, ask questions, make hypotheses, format experiments, use experimen-
tal equipment and materials, follow concepts, classify, predict facts interpretation and
talk experimental results. Data about science manner skills have been collected using
two observers the usage of a performance appraisal sheet and analyzed descriptively the
use of percentages that had been analyzed using Microsoft Office Excel. The percentage
of science method competencies is regarded through calculating the score got on the
science procedure capabilities indicator divided by the most score on the science system
skills indicator. The calculation formulation used to be adapted from Purwanto [22].

Information:
X = Percentage of respondents obtained
Mi = Mean ideal
SDi = Ideal Standard Deviation
Mi = ½ (ideal highest score + ideal lowest score)
SDi = 1/6 (ideal highest score - ideal lowest score)
The vary of values to decide the category of mastery degree science process capa-

bilities is performed by way of deciding the value of Mi and SDi. After the Mi and SDi
values are obtained, they are then entered into the method in Table 1. Next, the share
cost range of the mastery level of science method skills will be obtained. The proportion
price that has been bought is used in deciding the class which can be considered in
Table 2.
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Table 3. Observation results of science process skills

No Science process skills indicators Percentage (%) Category

1 Observing 77.50 High

2 Asking questions 75.00 High

3 Making hypothesis 58.33 Medium

4 Planning experiment 62.50 Medium

5 Using tools and materials 75.83 High

6 Applying the concept 70.83 High

7 Classifying 80.00 High

8 Predicting 69.58 High

9 Interpreting data 78.33 High

10 Communicating 58.75 Medium

3 Results and Discussion

The results of the observation analysis of student science process skills indicators can
be seen in Table 3.

From Table 2, it is known that the value of students’ science process skills for
each indicator, where the highest value is the classifying indicator with a percentage of
80.00%. Classification is the activity of recording each observation separately, knowing
the differences and similarities from the results of the experiments carried out, contrasting
characteristics, comparing, finding the basis for grouping or classifying, and connecting
the results of observations [23, 24]. Classifying is a skill that can develop students’
ability to think logically and flexibly [25]. This indicator shows that students are skilled
in classifying the characteristics of experimental data. Students can classify experiments
to determine the properties of alkaline earthmetals which aremost reactivewithwater. In
the experiment of calcium and magnesium metals reacted with cold water data obtained
that calcium metal reacts easily while magnesium metal is difficult to react. From this
experiment, students were able to compare the reactivity of alkaline earth metals. In an
experiment to determine the acid and alkaline properties of alkaline earth metals using
solidMgO, Ca (OH)2 and Ba (OH)2 dissolved in water and measuring pHwith universal
indicators. From this experiment, students can distinguish the strength of acid and base
properties of each alkaline earth metal.

The results of the analysis of data interpretation aspects are 78.33% (high) this
shows that students are quite skilled in data interpretation, during practicum students
can record experimental/observed data, can process experimental data, and can conclude
something from the data obtained by true and correct. The indicator observes 77.50%
(high). Observation is the activity of gathering relevant facts by using as many senses as
possible. The results of the analysis explain that students can collect relevant facts from
the results of the experiments carried out. In the indicator of observation skills, students
observe practicum activities well, starting from knowing the tools and materials that will
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be tested in practicum activities as well as in determining the reactivity of alkaline earth
metals, acid and alkaline properties of alkaline earth metals which are determined by
paying attention to universal indicator colors. In this indicator, students have observed
the observation activities well.

Indicators using tools and materials in practicum are in the high category with a
percentage of 75.83% on this indicator students can test the properties of alkaline earth
elements on several tools and materials correctly. In the indicator of asking questions
the percentage of 75.00% with a high category, shows that students are quite skilled in
asking questions. The results of the analysis of aspects of applying the concept obtained
a percentage of 70.83% in the medium category, this shows that students are quite
skilled in applying concepts, students can apply the concepts they have learned to solve
certain problems and explain a new event by using the concepts they have properly and
accurately.

Furthermore, in the predicting aspect, the percentage of 69.58% (high) shows that
students are skilled in predicting. Prediction is stating what might happen in circum-
stances that have not been observed by using a pattern of observations. The predictive
ability of students can be continuously improved through discussion activities [26].
In addition to discussion of practicum activities, there are also appropriate solutions
to improve students’ predictive abilities. Previous research stated that science process
skills in predicting indicators can be trained with learning activities other than group
discussions, namely by practicum activities [27]. On indicators of students’ prediction
skills, students make predictions that calcium metal is more reactive with magnesium
metal. In an experiment when the metal is reacted with water, some students already
know that the reaction of calcium is faster thanmagnesium. The predictions that students
can make are following the theory they have learned that the reactivity of alkaline earth
metals increases periodically from beryllium to barium.

The indicator for planning amoderate category experiment with a value of 62.50% of
students is still confused in determining the tools and materials used in the experiment,
determining the variables or determinants of an experiment to be carried out and some
students do not knowwhat will be observed and recorded. This is because some students
do not study the practical guidelines. The communication skill indicator is in themedium
category with a percentage value of 58.75%. Communication is an activity in describing
empirical data from experiments or observations to present the results obtained. On the
indicators of communication skills, students discuss the experimental results with their
group friends and students present the experimental results either directly or in the form
of a practicum report. In communicating the experimental results in the report, the report
is still not systematic, and in explaining the experimental results cannot be connected
with the theory that has been studied. In this indicator, students are still less skilled in
presenting the results obtained while in discussions there are still students who do not
participate or are not active in discussion activities.

The indicator makes a hypothesis with a moderate category and a percentage of
58.33% on this indicator, students can make assumptions that are considered correct
regarding the existence of a factor in a situation, but are less precise in predicting certain
consequences that will arise because of these factors. Overall, the students’ science
process skills measured in the practical activity of the alkaline earth element properties
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were in the high category with a percentage of 70.67%. Science process skills can
be improved by training students and applying science process skills indicators in the
learning process.

4 Conclusion

The conclusion of this research is the percentage of science process skills mastered by
students of Chemistry Education at Malikussaleh University in the medium category
with an average percentage of 70.67%. The highest indicator classifies 80.00% and the
lowest indicator formulates a hypothesis of 58.33%.
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