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analyze the science process skills of biology teacher candidates in vertebrate
zoology courses. The research method used is descriptive quantitative through
survey techniques. This research was conducted at the PGRI Ronggolawe
University and involved 21 participants. This study uses an instrument in the form
of an observation sheet to measure scientific process skills. The SPS indicators
that are measured are the skills of observing, measuring, compiling tables, and
obtaining and processing data. The data obtained is then interpreted into very
high, high, low, and very low categories. The percentage of students in each
category is then calculated as a map of their science process skills through
analysis of quantitative descriptive data. The results showed that 65.5% of
prospective biology teachers had SPS scores that were in the very high, high, low,
and very low categories. 7.5% has an SPS value which is included in the very low
category. In general, biology teacher candidates tend to have very high levels of
competency in performing science process skills.
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INTRODUCTION

Education in the 21st century places more emphasis on student-centered learning (student center),
where students are required to play an active role in the learning activities. This activity can improve the
various abilities and skills of students. Learning can improve a variety of abilities, including critical thinking,
creative thinking, reasoning, and science process abilities (BSNP, 2010). Process skills are formed from
basic, interrelated skills and are trained continuously (Dwianto et al., 2017; Tosun, 2019; Zeidan & Jayosi,
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2014). Physical, mental, and social skills are the basic skills that makeup process skills (Handayani et al.,
2018).

Scientific activities require a scientific process to create scientific products (Dwianto et al., 2017;
Handayani et al., 2018; Prayitno et al., 2017). This means scientific work can be obtained through the
scientific process. Science process skills (SPS) are developed through a scientific activity carried out to
produce scientific work. These skills are needed to form deep scientific understanding and experience
through learning activities (Anggraeni et al., 2018; Ristanto & Djamahar, 2019). This skill can be used as
a provision in developing science and students' knowledge (Prayitno et al., 2017; Zeidan & Jayosi, 2014).
SPS plays a role in supporting students' ways of thinking, reasoning, solving problems, and creativity
(Ozgelen, 2012). This skill is a basic one that must be mastered by students because it reflects the identity
of scientists when solving problems and planning research experiments (Tanfiziyah et al., 2021). This
SPS can be obtained by completing practicum tasks in laboratories, one of which is biology.

Biology is a science that studies all studies of natural phenomena, living things, and various matters
relating to their application to create technology to solve societal problems. The natural phenomena
contained in this study can be seen from the issue, theme, object, and location. If students only rely on
theory when learning biology, then it is difficult to apply it when faced with reality (Ismail et al., 2019). In
general, direct object observation exercises in the lab are necessary for learning biology as part of
process-intensive scientific work (Prajoko et al., 2017). Fadllan (2016) stated that practicum activities
support students' understanding of theories and concepts obtained in theoretical lessons. The practicum
activity aims to further clarify the teaching material that can be observed directly (Putri et al., 2022).

Many biology teachers do not do a practicum, and one of the causes is the lack of process skills
that the COVID-19 pandemic has brought about. The existence of this outbreak had a major influence on
face-to-face learning activities in educational institutions, which were replaced with an online learning
system (Masahere, 2020). Online learning creates obstacles for students who do not understand the
courses studied so they experience difficulties in learning (Putri et al., 2022). When the outbreak of the
COVID-19 pandemic has begun to subside, learning will return to new normal conditions. The shift from
learning methods that were originally online to face-to-face again requires adaptation. The reason is, post-
pandemic learning activities before the pandemic are very different. This is because during the pandemic
many lessons are not carried out with scientific procedures such as practicum, so the process skills do
not develop. Face-to-face learning after the COVID-19 pandemic takes time and guidance from lecturers
to help prospective teacher students develop process skills. The novelty of this study is that SPS analysis
was carried out after the COVID-19 pandemic, where prospective teachers vacuumed in practicum
activities that supported the improvement of these skills. It can prepare future biology instructors' scientific
abilities with in-person lectures.

The science skills of prospective biology instructors need to be increased because there are no
significant differences in terms of gender or age (Hamdani, 2017). In learning biology, science process
skills are very important to be empowered. This is so that they can help their students understand the
concept of the material and how to obtain this knowledge (Susanti et al., 2018). Biology teachers must be
able to apply learning strategies creatively to improve students' thinking abilities, skills, and attitudes
(Anggraeni et al., 2018). Thus, this study aims to analyze the science process skills of biology teacher
candidates.
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RESEARCH METHODS

This research method is qualitative descriptive research, analyzing science process skills carried
out by practicum methods in the laboratory. This research was conducted in March-June 2022 at PGRI
Ronggolawe University. The subject in this study is a biology education student who is taking a vertebrate
zoology course. The number of research subjects was 21. Observation sheets were one of the study's
equipment. SPS indicators are the skills to observe, measure, construct tables, and obtain and process
data. Data collection technique with observation according to the observation sheet. According to Darmaji
et al. (2018), Student scores are divided into four categories as shown in Table 1.

Table 1. Students’ Science Process Skills Scale

No Interval Category
1 25,00< x< 43,75 Very Low
2 43,75<x< 62,50 Low
3 62,50<x<81,25 High
4 81,25<x<100,00 Very High

After categorizing the SPS per indicator, the percentage of each indicator is then calculated, which
aims to map the number of students who are classified into the categories of very high, high, low, and
very low scores. The percentage is calculated in reference to Sukarno et al. (2013), which can be seen in
the equation.

X
—x100% = ---
n

Information:

x = Number of students in one of the categories
n = Total number of students

FINDING AND DISCUSSION
Based on the research results, the average value of science process skills was obtained for each
indicator which can be seen in Figure 1.
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Figure 1. The Average Score of Science Process Skills (SPS)

In Figure 1, it is shown that the average SPS value from the highest to the lowest is the observing
indicator, which is equal to 90.5; the indicator of obtaining and processing data is 83.25; the measuring
indicator is 85.05; and the indicator constructs tables with a value of 75.15. This is because observing is
an indicator of the basic SPS. Basic SPS is easier for teachers to apply in their learning; it tends to be
higher than integrated SPS. Everyone can do this because, by observing, they become aware of things
they did not know before (Susanti et al., 2018). Agustina & Saputra (2016) stated that training SPS for
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prospective biology teacher candidates is important so that later when they become teachers, they can
develop student SPS in learning activities. The overall percentage profile of SPS mastery by category is
presented in Table 2.

Table 2. Percentage of Mastery of the Concept of SPS

No Category Percentage (%)
1 Very High 65,5

2 High 15,25

3 Low 11,75

4 Very Low 7,5

Based on the data in Table 2, students have SPS mastery with a very high category score of 65.5%,
a high category score of 15.25%, a low category score of 11.75%, and students in a very low category
totaling at least 7.5%. In general, biology education students taking vertebrate zoology courses have good
scientific skills. This means that the skills possessed by prospective teachers are well-developed. Harja
& Sinaga (2021) states that the tendency for the percentage of indicators to be high indicates success in
mastering SPS. Further analysis was carried out to see the mapping of SPS values based on the SPS
indicators and their categories. The distribution of the SPS value mapping can be seen in Figure 2.

SPS Acquisition Distribution
90
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S 40 33 25
[}
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Figure 2. SPS Acquisition Distribution

Based on the data above, it can be seen that almost all indicators get percentages in the very high
category. Observing the indicators, 80.25% are in the very high category, 10.21% are in the high category,
7.09% are in the low category, and 2.45% are in the very low category. The indicator measures a
percentage of 65.55% in the very high category, 18.82% in the high category, 9.38% in the low category,
and 6,25% in the very low category. In the indicators of obtaining and processing data, 75.12% are in the
very high category, 12.7% are in the high category, 8.28% are in the low category, and 3.9% are in the
very low category. This is different from the aspect of obtaining and processing data, where one category
is almost the same as another. Figure 2 shows that this indicator obtains a percentage of 33.25% for the
very high category, 19.72% for the high category, 25.15% for the low category, and 21.88% for the very
low category.
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Observing activities include various activities that use the senses of sight, smell, hearing, taste,
and touch when observing the characteristics of an object, as well as using relevant and adequate facts
from the results of observations (Rustaman, 2005). In the indicators observed in this study, all prospective
teachers observed both the morphology and anatomy of the test animals. One example of the animal is
tilapia, so what is observed are the fins of the fish, the shape of the scales, the slit of the gills, the
operculum of the eyes, the mouth, and the anus. Meanwhile, anatomically, students observe parts of
internal organs in the animals studied, such as excretory devices, digestive devices, respiratory devices,
and urogenital devices. In this observation activity, supporting tools such as lup and microscopes are
needed to help facilitate practicum activities. In this section, students observe each section and then draw
and record it. Based on this, prospective teachers can already carry out observation activities according
to existing procedures, so that they meet the observing indicators well. Observing activities can provide
more meaningful learning because students directly observe events in their environment. The ability to
observe is the most fundamental skill in science and can be a fulcrum for the development of other science
process skills (Fitriana et al., 2019).

The second indicator is measuring. In this activity, prospective teachers use a ruler to measure the
length of the fish's body, the length of the fish's intestines, and the length of the fish's fins. In addition, an
analytical balance is also used to measure the weight of the observed fish. This is done to determine the
size of the fish according to its age. To obtain accurate data, accuracy, and patience are needed in its
implementation. Based on the results of the study, it can be seen that students' skills in using measuring
instruments and reading are very good. Hayati & Ami (2022) state that the right way to train aspects of
measuring is to use practical tools and materials. The more often the skills to use certain tools are trained,
the more skilled they will be at using them (Hamdiyati & Kusnadi, 2007). The data obtained from the
measurements is then entered into the table.

In the third indicator, namely, constructing tables, prospective teachers create tables and enter data
from observations and measurements. In making an observation table, there are several table
components that must be considered, including the table title and the position of the title, the number of
table columns and rows, and the elements in the table. At this stage, prospective teachers get low scores
compared to other indicators. This is caused by the lack of table components, both in terms of columns
and elements. Furthermore, the table title is placed below the table due to a lack of knowledge in table
construction.Many prospective teachers do not pay attention to the procedure for making the correct
observation table. This can be seen from the results of percentage gains in indicators compiling tables.
Other studies are also in line with this study, where students who are not used to explaining material
through graphs or tables will have difficulty when asked to make tables (Andini et al., 2018).

On the indicators of obtaining and processing data, prospective teachers have done well in
processing the data contained in the practicum report. They have also been able to find information from
pictures and translate this information into written form (Hamia et al., 2020). The writing that is done has
begun to be structured, even though it uses simple language. The use of the scientific name of the
experimental animal is also in accordance with the applicable regulations. The lack of discussion in
strengthening data becomes an impediment in this indicator. Many prospective teachers cite blogspot to
back up their observational data. In addition, the lack of literacy makes prospective teachers poor at
managing sentences. Because the information that comes from blogspot is not certain to be true. In
addition, lack of literacy makes prospective teachers poor in organizing sentences. Literacy is very good
for enriching and expanding the reader's vocabulary (Aswan, 2020).
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The skill of communicating the results of observations (communication skills) is an aspect of basic
SPS that is also related to social skills. The ability to communicate is very necessary because humans
interact with other humans through communication, whether verbally, in writing, visually, or through
impressions. In this study, the communication skills measured were written communication skills, namely
through reports. According to prior study, biology learning can apply communication skills through written
assignments like compiling reports (Hamia et al., 2020). Based on the reports of observations made,
prospective teachers can communicate quite well. Prospective teachers can describe the results of
observations that have been made in sequence. According to Wilsa et al., (2017) students are said to be
communicative if they can translate images into written descriptions. The ability to convey clear and
understandable information is used to judge the quality of writing (Spektor-Levy et al., 2009).

Biology teacher candidates are expected to have good mastery of both basic and integrated SPS.
Mastery of SPS cannot be separated from a good understanding of the nature of science itself or Nature
of Science/NOS (Sujarwanto & Putra, 2018). According to Kruea-In & Thongperm (2014), the lack of
sufficient laboratory equipment is one of the barriers to integrating SPS into the learning process. Various
important efforts are made to improve SPS because prospective Biology Teachers' Candidates are
expected to understand SPS well, apply SPS in future learning when they become teachers, and equip
students to face scientific problems. With this effort, students are expected to be able to easily make
connections between the knowledge possessed by their teachers and real-world experiences in learning.
(Erkol & Ugulu, 2014).

CONCLUSION

There were 65.5% of biology teacher candidates for vertebrate zoology courses who had SPS in
the very high category, 15.25% in the high category, 11.75% in the low category, and 7.5% in the very
low category. The four indicators studied received very high ratings with various percentages. So, it can
be concluded that the ability to perform science process skills possessed by biology teacher candidates
tends to be very high. This is a good provision for them to teach and educate their students when the
class where they work becomes a teacher. Because this research is limited, the best advice that
researchers can give is that it is necessary to carry out SPS analysis on other indicators to determine the
level of SPS.
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