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Abstract. Students have difficulty in associating Protist organisms in their daily
lives. Protist literacy is needed so that students can apply the concept of Protista
in the real world. The purpose of this study is to find out the level of students’
Protist literacy. This study is survey research using a sample of 349 students in
Indonesia. Sampling technique by accidental sampling. Data was collected using
the Protista literacy instrument consisting of a multiple-choice test and a
questionnaire based on the Protista literacy dimension, namely 1) conceptual
knowledge, 2) relation information, 3) fact evaluation, 4) real solution, 5)
argument identification, 6) self-confidence, and 7) scientific value. The findings
show that student Protista literacy is still very low (M=45.99). Efforts to improve
student protist literacy are by integrating problem-based learning with
technology. Developing various learning innovations in Protista learning is
expected to empower students’ Protist literacy.
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1 Introduction

Protist learning requires 21%-century skills in the learning process in higher education.
Protist content has its characteristics, so it is important to develop 21%-century skills in
Protist learning [1]. The characteristics of Protist matter are, 1) the matter is abstract,
2) most of the objects studied are microscopic, or cannot be observed directly, and 3)
Protist organisms are often found in daily life [2]. The 21%-century skills needed in
learning Protista are science literacy skills [3].

Science literacy develops students’ ability to interpret data in various formats,
scientific reasoning, and the relationship between science, technology, society, and the
environment [4]. Students who have good science literacy skills can ask high-quality
research questions, formulate scientifically tested hypotheses, and design an
experiment [5]. The development of science and technology is greatly influenced by
students’ science literacy skills as a pillar of scientific community development [6].
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The results of research in several countries and regions in Indonesia concluded that
student science literacy is in the low category. The results of student science literacy
research in Taiwan show that the average score of 19.08 is in the low category [7]. The
level of science literacy of students in Thailand with an average score of 52 and Indo-
nesia of 47 is in the low category [8]. Several research results identified the level of
student science literacy in various regions in Indonesia such as the city of Merauke,
South Papua with a score of 38.26 in the low category [9], Pekanbaru, Riau 29.92 low
category [10], and Malang, East Java with a score of 58.31 in the medium category
[11]. Science literacy has the potential to be developed in Protist learning [3].

Protist materials in universities consist of plant-like Protists, animal-like Protists,
and fungus-like Protists. All eukaryotic organisms other than animals, plants, and fungi
are called Protist organisms [12]. Protists represent a very diverse paraphyletic unicel-
lular eukaryotic group, which includes most of the eukaryotic phylogenetic diversity
[13]. Metagenetic studies using environmental deoxyribonucleic acid (eDNA) reveal
a very wide diversity of Protist lineages [14].

Emphasizing the value and potential of knowledge about Protists, the concept of
Protist literacy is introduced. Protist literacy underlies an understanding of the issues of
Protist organisms in daily life [15]. Protist literacy dimensions are conceptual
knowledge, relation information, fact evaluation, real solution, argument identification,
self-confidence, and scientific value. Understanding Protist organisms is essential for
the future survival of humans [16]. Various studies on issues of Protist organisms re-
lated to human life. Extraction of astaxanthin from an algae species, namely Haemato-
coccus pluvalis as an anti-cancer agent in lung cancer cells [17]. Research on algae-
based wastewater treatment systems [ 18]. Protists can act as bioindicators of soil quality
and play a role in plant productivity [19].

Students have difficulty understanding the concept of Protists learned in the Protist
class [20]. Highly microscopic Protist organisms make it difficult for students to ob-
serve Protist organisms [21]. Students can only see the pictures the lecturers presented
and the very dense Protist content[22]. Protist content contains a lot of Latin, while the
object studied cannot be observed without using tools such as microscopes [23]. Stu-
dents are required to memorize more than to see the objects directly. The study of Pro-
tist literacy is necessary for students’ initial overview of Protist organisms. Therefore,
this study aims to explore students’ Protist literacy.

2 Methods

This study is a survey research for the exploration of student Protista literacy. The re-
search sample consisted of 349 undergraduate students in biology and biology educa-
tion spread across various regions in Indonesia. Sampling technique using an accidental
sampling technique. The instruments used were multiple-choice test instruments and
questionnaires totaling 36 items. The instruments are arranged based on the dimensions
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of Protista literacy, namely, 1) conceptual knowledge, 2) relation information, 3) fact
evaluation, 4) real solution, 5) argument identification, 6) self-confidence, and 7) sci-
entific value [15]. A multiple-choice test measures dimensions 1-5, and dimensions 6-
7 are measured by a questionnaire.

The instruments used are valid (r=0.167-0.961, and p-level <0.05) and reliable
(a=0.939-0.998) based on the results of field trials. Data was obtained from the results
of filling in the student for the instrument shared through Google Form. The data was
analyzed with descriptive statistics in the form of the average value of each dimension,
and the average total value of students’ Protist literacy. The criteria for the level of
students’ Protist literacy are based on the science literacy criteria described in Table 1.

Table 1. Protist literacy criteria

No. Value Information
1 86> Very high

2 76 - <86 High

3 60 -<76 Medium

4 55-<60 Low

5 <55 Very low

Source: [24]

3 RESULT AND DISCUSSION

The description of the data on the level of students’ Protist literacy shows that the av-
erage total of students’ Protist literacy is in the very low category (M=45.99). The de-
tails of the values in each dimension are, conceptual knowledge (M=41.30) is in the
very low category, relation information (M=35.15) is in the very low category, fact
evaluation (M=36.68) is in the very low category, real solution (M=37.31) is in the very
low category, argument identification (M=37.25) is in the very low category, self-con-
fidence (M=67.66) is in the medium category, scientific value (M=66.57) is in the me-
dium category (Figure 1).
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Fig. 1. Profile of students’ Protist literacy throughout Indonesia

The conceptual knowledge dimension is in the very low category, meaning that stu-
dents have inadequate knowledge of the concept of Protist knowledge [25], [26]. Stu-
dents must understand and recognize the diversity and classification of the Protista con-
cept. Students must know the core concepts related to the role of Protists in daily life.
Conceptual knowledge refers to thinking activities such as remembering, analyzing,
and understanding [27]. Conceptual knowledge means connecting various existing in-
formation. The quality of knowledge refers to the way something is known and how
well it can be understood. Conceptual knowledge will refer to principles and defini-
tions.

The dimension of relation information is in the very low category which shows that
students are still unable to connect information/data to understand the problems of Pro-
tist organisms in human life. The problems associated with Protist organisms are nu-
merous in human life such as colonization of Protists can lead to variations in the mi-
crobiota in the human intestine [28]. Several studies have shown that there is a complex
reciprocity between fungi, Protists, and other microbiota in the human gut. The rela-
tionship between various information becomes a solution in solving or dealing with
complex problems [29]. Student experience in connecting the information obtained is
important to be developed in the diagnosis of student learning difficulties. The correla-
tional approach used in this dimension begins by describing a phenomenon that has
been experienced. Individuals who can connect new information have the potential to
develop ideas to solve complex problems [30].
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The fact evaluation dimension is in the very low category which shows that students
are still lacking in evaluating scientific facts about Protists. The issue of Protist organ-
isms in the community is important to be evaluated for its truth. Scientific facts are
observations that have been repeatedly confirmed [31]. Repeated confirmation can be
in the form of direct observation or conclusions that can be used as a reference to de-
termine scientific facts [32]. Truth in science is never final. Something that is accepted
today can be modified or even rejected later. The importance of fact evaluation about
Protists is to obtain scientific truth from Protist-related information from various
sources of information.

The real solution dimension is in the very low category, which means that students
are still lacking in choosing the right solution related to the problem of human interac-
tion with important organisms to be used as a dimension of Protist literacy. The phe-
nomenon that is currently developing is nanoparticles produced by industry that cause
environmental toxicity [33]. Ciled protists have been extensively studied by ecotoxi-
cologists, due to the role of such Protist organisms in microbial regulation to overcome
environmental toxicity [34]. The selection of solutions to overcome environmental
problems related to Protist organisms has been carried out a lot. Students in the learning
process as problem solvers to find good solutions in making students independent learn-
ers [35]. A good solution discovery process is for students to find relevant information
and collaborate with other students to develop solutions [36].

The fifth dimension of argument identification is in the very low category, which
means that students need more practice to identify valid arguments. Scientific argumen-
tation skills help students in reasoning [37]. Argumentation as a tool in the process of
scientific explanation in the classroom [38], [39]. The development of argumentation
skills can be trained by the preparation of socio-scientific issues in the learning process
[40]. Scientific arguments about Protists such as, Algae are eukaryotic, unicellular, or
multicellular organisms, but they do not have special organs and tissues, and do not
have vascularization. The essence of a scientific argument is to make a statement that
is supported by scientific evidence. Scientific argumentation aims to find a relationship
between ideas and scientific evidence [41]. Students must have the ability to understand
and apply theories, principles, laws, or models to be involved in scientific arguments in
the learning process.

The sixth dimension of self-confidence is in the medium category, which means that
students are still not confident in expressing opinions about Protist organisms. Students
have a lot of time to learn facts about Protist organisms so that they can present them
in the Protist class. Protists have a lot of abstract content, so it is necessary to train
students to read more and be confident in conveying the concept of Protists [2]. Stu-
dents increase their confidence by listening to and commenting on other students’ ideas.
The interest of students who play an active role in learning can be further increased
because there is confidence in expressing opinions in the classroom [42].
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The seventh dimension, namely scientific value, is in the medium category, which
means that the understanding of scientific values must still be emphasized in the literacy
dimension of Protista. Scientific values are scientific values contained in a scientific
concept [43]. Students use their intellect to understand something by not believing in
myths that exist in the community. All problems are considered with common sense
and solved through the process of thinking. A case that often arises related to Protist
organisms is a colorful marine phenomenon called bioluminescence [44], [45]. Biolu-
minescence is the light produced by algae that live in the ocean through chemical pro-
cesses [46]. The aspect of the benefits of science for human life is also part of the values
of science. An example that is often obtained in learning Protist is the use of Chlorella
sp. as a dietary supplement that can increase immunity [47].

Empowerment of Protist literacy in learning makes students able to recognize the
use of Protist organisms in daily life. Protist literacy supports the understanding of Pro-
tist organisms and issues related to human life/the surrounding environment such as
algae blooms in waters [48], [49], and Plasmodium sp. causes of malaria in humans
[50]. Protist literacy makes it easier for students to understand Protista as an important
aspect of daily life. Knowledge of Protist issues is useful in sustainable development
such as biofuels from algae as fuel in the future [51]. Students will be more directed in
learning Protist if equipped with a problem-based learning model that is integrated with
technology.

Potential efforts to improve Protist literacy by forming problem-based learning with
technology. Problem-based learning makes students able to explain phenomena scien-
tifically [52]. Students are also more directed in learning Protist if it is equipped with
e-learning [53]. The integration of problem-based learning with blended learning has
the opportunity to optimize abstract content [54].

4 CONCLUSION

The results show that the level of students’ Protist literacy in various regions in Indo-
nesia is still very low. Low Protist literacy is caused by students not understanding
issues related to Protist organisms in human life. Problem-based learning integrated
with technology can be applied in Protist learning to empower students’ Protist literacy.
The limitation of the research is the difference in students’ initial understanding of Pro-
tists that cannot be controlled by the researcher. Future research recommends that it is
hoped that there will be learning innovations that can empower students’ Protist literacy
in Protist learning in higher education.
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