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ABSTRACT

Assessment in learning is one of the important things in measuring student skills that are tailored to the abilities needed
to face the challenges of the 21st century, one of which is being able to solve various problems. This study aims to
determine students' perceptions and needs for the initial study of developing a fluid dynamic concept inventory (FDCI)
assessment based on STEM Literacy. Data collection through interviews and closed question questionnaires given to
15 high school students in the city of Surakarta. Data analysis used a qualitative approach with descriptive methods.
The findings of this study indicate that students still have difficulty working on dynamic fluid questions because the
assessment given by the teacher has no relevance to everyday life so that students feel they have to memorize a lot of
formulas to solve questions. The assessment that students want is an assessment related to phenomena that occur and
are applied in various technologies. Therefore, it is necessary to develop an assessment with an appropriate approach to
support learning physics on dynamic fluid topics based on STEM Literacy to measure problem solving skills.
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1. INTRODUCTION between learning in school and what students need while
in society [5].
Facing the challenges of the 21st century, the field

of education plays an important role in producing human According to research SK Jua, Sarwanto, and

resources who have the thinking skills and are needed in
the 21st century [1]. The future challenges of modern
learning require students not only to master concepts but
also to develop thinking skills [2]. One of the skills that
students must have is being able to solve various
problems ranging from simple to complex that occur in
everyday life [3]. So that better innovation is needed in
the field ofeducation to prepare it[4]. But the
fact is that schools do not prepare their students to solve
real-life problems, because the knowledge gained at
school sometimes cannot reach this and there is a gap

Sukarmin [6] from the results of descriptive analysis the
percentage of students' problem solving skills based on
consecutive tests is 52.93% of various indicators. These
results indicate that students' problem solving skills are
included in the low category. Meanwhile, according to
research by Putraet al [7], it shows that the problem
solving ability of high school students in Ngawi is still in
the moderate category so that efforts need to be made to
improve. When students are low in solving problems,
they may lack
understanding of certain material being taught [2].
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The quality of learning can be seen in terms of the
process and in terms of results. The success of the
learning process can be seen from the assessments made
by students, so that assessment is an integral part of the
learning process. Assessment is often considered as one
of the three main pillars of the learning process consisting
of planning, implementation, and
assessment. Rate the pitch standards have played an
important role in the development of teaching, curricula
have, and educational space [8]. Assessment
helps teachers to understand what students know and can
do as do the learning, then assist teachers in
understanding which aspects of the curriculum that works
well for students and which are not, and this gives
evidence about how well students achieve the learning
objectives [9]. Conceptual understanding is the most
basic things that must be owned by the students in
learning  physics. This is  because  conceptual
understanding is the skill of understanding physics
concepts correctly / not misconceptions, in the sense of
understanding physics concepts that apply universally
throughout the world [10]. Concept inventory is an
assessment-based  research to investigate  students’
understanding of certain physics concepts [11] and has
played an important role in changing the way physics
is taught and the curriculum used for that learning [12].

STEM literacy is very important for students about to
enter the labor market, as it is a core competency of 21st
century workers. Therefore, students must become
problem solvers, innovators, technology specialists, and
educated people [13]. STEM literacy is the ability of
students to be able to identify, apply and integrate the
concepts of Science, Technology, Engineering, and
Mathematics to be able to understand complex problems
by innovating solutions like experts [14]. Here it can be
seen that the relationship between STEM literacy and
problem solving skills cannot be separated and need each
other as capital to face the modern era and is very much
needed in the field of educational assessment. The
problem is thatteachers have such a limited
understanding of what STEM is and what it means for
their teaching sothere seems to be difficulty in
developing it. Thus organizations with expertise in
assessment research and development should make
appropriate assessments to measure the various learning
and affective outcomes of STEM- integrated
education [15]. Developing valid votes and reliable of
interdisciplinary learning in STEM has been a
challenge for teachers [16].

One of the physical materials related to many natural
and technological phenomena is fluid mechanics. The
properties that occur in fluid dynamic are very important
to understand because they have many applications in
everyday life, both in the form of simple technology and
advanced technology [17]. The basic concepts that
students need to master on the topic of fluid dynamics are
the application of the concept of the continuity equation,
and the Bernoulli equation [18]. Several previous studies
have revealed students' difficulties in applying fluid
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concepts. Students' difficulties related to fluid mechanics
have been revealed by A. Suarez et al. [19] revealing
students' failure to integrate continuity equations and
Bernoulli's law. Then according to research P. L. Y.
Kristian, C. Cari, and W. Sunarno [20] showed that
students lacked in understanding Bernoulli's principle
and its application.

Of course, this gap cannot be blamed on one party
alone because the components are interrelated, the
assessment that has been developed by the teacher or
researcher may still be difficult for students and may not
provide space for students to respond to the assessment
that has been given by the teacher. So that the assessment
does not provide maximum results [21]. Previous
research only looked at the problem from the teacher's
perspective [22]. The existence of a needs analysis by
involving students in gathering ideas and what they want
from the assessment isneeded further so that the
assessment is meaningful for students [23].

This needs analysis aims to find problems,
difficulties, and deficiencies in the instruments that have
been used by teachers and students as objects in
education must also be included in this analysis. This
research is an early stage in developing a Fluid Dynamic
Concept Inventory (FDCI) assessment based on STEM
literacy to measure students' problem solving skills.

2. METHODS

In this study using a combination of data, it is hoped
that the analysis can be as close as possible to the needs
of students and interests to achieve its main goal, which
is to find the needs of students in dynamic fluid
assessment. This study uses a descriptive qualitative
research framework that aims to find and present facts,
realities, symptoms and events to be presented
accurately [24]. Qualitative  descriptive research s
systematically recording the overall picture of a detailed
topic or activity [25].

The research method  used is semi-structured
interviews with 15 high school students in the city of
Surakarta with the main focus on finding difficulties
and students' views on the assessment developed by the
teacher as well as students' needs and suggestions for
developing a better dynamic fluid assessment. In
addition, this study also uses closed questions with
questionnaires as reinforcement in this study which is
used to measure students " interest in the assessment that
will be developed. In the preparatory stage, research
stages are carried out and make a list of questions and
select respondents to be studied. The implementation
stage was carried out by interviewing 15 high school
students in the city of Surakarta. Then from the results of
the interviews, the results were obtained which would
later be analyzed with a qualitative approach so that the
research conclusions were obtained and the final stage
was the writing of the report.
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Figure 1 shows a series of research that will be
out. At the preparatory

stage, research preparation was carried out and made a

list

of questions and selected respondents for

research. The implementation phase was carried out by

3. RESULT AND DISCUSSIONS

A good Concept Inventory differs from the usual

valuation [26]. The opinions of the students play an

important role

in analyzing the extent to which

Table 1. Needs analysis of student responses

interviewing 15 high school students in the city of
Surakarta, then from the results of the interviews, the
results obtained which would later be analyzed with a
qualitative approach so that the conclusions of the study
were obtained and the last stage was report writing.

students understand the material and are able to provide
suggestions to the teacher as table 1 shows the needs
analysis of the students.

No.

Question

Student Response

1

Do you feel that you are still having trouble doing
the dynamic fluid assessment given by the teacher?

How do you think about the dynamic fluid
assessment given by the teacher?

Is the assessment / test given by the teacher in the
form of story questions and is it related to the
phenomena of everyday life?

Are you able to know the steps or strategies in
solving physics problems?

What do you think about the application of STEM
literacy when integrated with dynamic fluid tests?

What are your suggestions for developing dynamic
fluid assessments so that they can be useful in your
learning and make you understand the concept of
dynamic fluids?

4 students said they rarely found it difficult, while 6
students felt it was often difficult and 5 students very
often had difficulty working on dynamic fluid
questions.

The assessments given by the teacher mostly tend to be
in the form of questions that lead to questions using
many physics equations in their solution.

Most respondents said that the assessments made by the
teacher did not describe the relationship between
concepts and everyday phenomena and were more
likely to be mathematical questions so that students felt
that in solving these questions they had to use many
formulas given by the teacher.

Most students said that they were able to work on the
problems in physics if they had memorized the formula
given by the teacher. However, they have not seen how
it is applied in everyday life.

13 students said they agreed that if STEM literacy was
integrated with dynamic fluid assessment, they would
feel more interested in doing it. Meanwhile, 2 students
disagreed with the existence of STEM literacy in
learning because they felt it was too complicated

The majority of students said that dynamic fluid
assessment should be related to the phenomena that
occur around them. In addition, they want physics
assessments not to memorize lots of formulas. Then in
the assessment, there is new knowledge that they can
and are able to invite them to think broadly.

The first question shows that there are differences in

perceptions about the assessment given by the teacher
where most students still often have difficulty working
on questions and some students rarely experience

difficulties. This happened according to students because
the questions given by the teacher used a lot of questions
that required students to memorize physics equations to
solve problems. This is in line with research by R.
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Azizah, L. Yuliati, and E. Latifah [27] that 76% of
students have difficulty solving problems on the question
by reason of forgetting or not understanding, 19% of
students do not understand the solution to the problem. ,
and only 5% of students were able to solve the problems
in the questions. In addition, these difficulties occur
because in learning the delivery of material has not been
conveyed properly and students receive the material
partially [28].

In the next question, according to the students, the
questions given by the teacher were not related to the
phenomena that occurred around the students so that they
felt that there was no relevance between what they
experienced at home and the material that students
received at school. The conception of students at the level
of secondary education or higher appears as a mixture of
spontaneous ideas generated by their daily life
experiences in the real world [29]. This happens because
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students have a tendency that the physics material they
study in school is solely for the purpose of completing
physics on school tests and exams without realizing the
relevance of these concepts in their daily lives [30].

Fluid dynamic material is very important to be
studied and understood by students because it is closely
related to various engineering technologies, but in
learning this material, it still uses many formula
derivations, resulting in students having difficulty
learning the concepts. Poor mastery of concepts can
cause students to not be able to understand physics
material well [31]. Based on the research of O. Saputra et
al., 65.32% of students' understanding of dynamic fluid
materials had misconceptions, 13.06% of students did not
understand, 6.76% of students were lucky/less confident
and 14.86% had scientific knowledge about fluid
concepts. dynamic [32].

minterested mnot interested

Figure 2. Student interest in assessment development

The majority of students are interested in the
development of this assessment, although there are 2
students who are not interested in the assessment,
students who are interested in the reason that fluid
dynamic assessment when associated with various
technological phenomena is very interesting to do.
Students' interest in developing this instrument can be
seen in Figure 2. A total of 13 students were interested in
developing a STEM literacy-based Fluid Dynamic
Concept Inventory (FDCI) assessment to measure
problem solving skills while 2 students were not
interested in this development.

Suggestions from students in developing this
assessment are in the preparation of which there is more
understanding of concepts and their application in
engineering technology and reducing the use of
memorizing formulas in problem solving. Furthermore,
students' expectations from the assessment that will be
developed are not only with the aim of getting good
grades but also to measure broader thinking skills and not
being confined in mathematical formulas. This is in
accordance with the statement of M. F. Lee, et al [33] that
most of the world of work does not only focus on
academic achievement as the main selection criteria, but
also emphasizes the soft skills of graduates as criteria for
work. Having excellent academic achievements does not

guarantee employment for graduates due to high
competition in the job market.

4. CONCLUSION

From the various opinions of the students above, it
can provide information that there are still many students
who often have difficulty finishing on fluid dynamic
questions given by the teacher. This happens because
students do not understand the concept of material, and
the assessment given by the teacher requires a lot of
formulas or equations that must be memorized by
students in answering them. In addition, the assessment
given by the teacher is not fully related to the
phenomenon or its application in  various
technologies. Suggestions from the students from the
results of this interview were that they wanted an
assessment that would encourage students to think
broadly and not be fixated by the derivation of many
formulas. There is a dynamic fluid assessment innovation
based on STEM literacy, students are very interested in
trying this assessment to measure their problem solving
thinking skills.
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