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Introduction

Abstract: Problem-solving skills are considered essential for students to have
because they can help students make appropriate, careful, systematic, logical
decisions and weigh various viewpoints. High school students must have
problem-solving skills because biology subjects are developed through
analytical, inductive, and deductive thinking to solve problems related to
nature. This research aims to determine students' problem-solving skills in class
XI biology learning at State High Schools in Sleman Regency. This research is a
type of descriptive research using a survey approach. The population in this
study were all Sleman Regency State High Schools, namely 17 schools with a
sample of 9 schools so the subjects in this study were 249 students. Research
subjects were selected using probability sampling with cluster sampling
techniques. The data collection technique uses tests in the form of problem-
solving questions. The results of the research show that the level of problem-
solving skills of class XI students at state SMA Sleman Regency was in the
medium category with a percentage of 43.21%. The percentage of each indicator,
namely understanding the problem, is 65.8% in the capable category, evaluating
alternatives is 37% in the less category, and creating a problem-solving plan is
29% in the less category.
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skills are known as 4C (critical thinking, communication,
collaboration, creativity). 4C skills is a soft skill which in

The purposes of education from year to year has
developed very rapidly. Education at this time is
expected to be able to produce superior human
resources (HR), have strong communication and
collaboration skills, be experts in the field of technology,
able to think creatively and innovatively, and solve
problems (Mardiyah et al, 2021). The various
competencies needed by students in the age of
globalization are often referred to as the skills of the 21st
century (Purwanti et al ., 2022).

The 21st century was called the age of knowledge,
the age of information technology, globalization, the
industrial revolution 4.0, and so on (Darise, 2019). In the
21st century, the role of education is to prepare the
generations to master the skills that are needed (Jufriadi
et al., 2022). According to Trisnawati et al. (2019), these
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its daily implementation is far more useful than
mastering hard skills (Azmi & Rahmi, 2024).

In addition, the development of sciences and is an
inevitable phenomenon in the 2Ist century
(Hidayatulloh et al., 2020). However science and
technology can also be a disaster if we can't adapt to
these developments. So to be able to adapt to the rapid
development of science and technology and to be able to
compete globally, every individual must have 21st
century skills (Jayadi et al., 2020). The ability to solve
problems is very necessary in the current learning
development process (Rahmanto & Wilujeng, 2024).
Putri et al. (2022) explained to dealing with the era of
society 5.0, human resources must be fully prepared to
adapt to future changes, one of which is problem-
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solving skills. This skills needed to find accurate
information and analyze existing information or data.

According to Yanti et al. (2016) problem-solving
skills are the ability of the individual to find the right
way to find solutions to a problem. Mahardika et al.
(2021), claim that one of the essential skills that students
must have is the ability to solve problems. Students can
benefit from new experiences by solving problems and
developing problem-solving (Puspita et al, 2022).
Moreover, students' problem-solving abilities may have
a positive effect on other skills like critical thinking and
creative thinking (Anugraheni, 2020) creative thinking
skills (Putri et al., 2022), communication abilities, and
scientific literacy abilities (Sutrisna, 2021).

Students who have problem-solving skills are also
able to apply their knowledge in the context of the
problem at hand (Suryani et al., 2020). Problem-solving
is very appropriate when integrated into the learning
process because problem-solving not only expects
students to just listen, take notes, then memorize the
subject matter but also discover a way of looking for the
correct problem-solving solution so that students
become active in thinking and searching,
communicating, searching and processing both
information and data until the final stage is concluding
(Palennari et al., 2021). According to Ati et al. (2020)
problem-solving activities that are integrated into the
learning process can help students build new knowledge
so that problem-solving skills become an aspect that
must be considered. According to Paidi (2011) students,
particularly high school students, view problem-solving
skills as essential because they can assist them in making
accurate, systematic, logical decisions and weighing
various points of view. Students will develop the habit
that engaging in various activities without knowing the
purpose and reason for doing so.

To optimize problem-solving abilities, educators
need to first collect data regarding students' problem-
solving abilities (Lin, 2019). This process involves
exploring various aspects that can influence the good
and bad of students' problem solving abilities.
According to research by Ningsih et al. (2024), problem-
solving abilities are still not well documented. Educators
often focus on overall learning outcomes, while
problem-solving abilities have the potential to influence
those learning outcomes.

Biology subjects are developed through analytical,
inductive, and deductive thinking to solve problems
related to events that exist in nature ( Ministry of
National Education, 2006). In high school biology
subjects, problems can be related to materials that
involve a lot of scientific discipline in their strategy, such
as ecosystems (Ule et al., 2021), the environment (Hanifa
et al., 2018), biotechnology (Hendriana, 2023), and
human organ systems (Irfan et al., 2019). This material is
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related to everyday human life. Biology as one of the
sciences has a close relationship with human life on
earth so its learning focuses on process skills (Novianti,
2021, Mahdi et al., 2023).

Problem-solving skills, help students make
appropriate, systematic and logical decisions and
consider different perspectives (Mardiyah et al., 2021).
Based on research on problem-solving skills analysis
conducted by Hidayatulloh et al. (2020) shows that the
score is only 44% of the expected ideal score. In addition,
the PISA survey (2018), which includes a section on
problem-solving skills, reveals 70% contains a
component of problem-solving skills, appearing that
70% of Indonesian understudies are incapable to total
level 2 within the PISA system, indeed in spite of the fact
that as it were 23% of understudies in 79 PISA partaking
countries (OECD, 2019) are unable to master level 2
reading skills (Hidayatulloh et al., 2020). This shows that
Indonesian students still lack both literacy and problem-
solving skills (Ilmi, 2019).

So it is important to conduct research related to
students' problem solving abilities seen from the
cognitive aspect, as explained previously that the
cognitive aspect is related to problem solving (Herawati
& Wilujeng, 2023). When students face problems, they
tend to look for solutions with different approaches
(Dung & Bao, 2021). Students' problem solving strategies
are greatly influenced by the way they receive and
process information. Therefore, research that considers
cognitive aspects can provide deeper insight into how
students solve problems in a way that suits their
respective cognitive characteristics (Ubaidillah et al.,
2023)

In light of the findings of PISA and some of the
preceding research, it is necessary to measure students’
problem-solving skills and to carry out additional
research so that appropriate learning can be developed
in the future to support students' problem-solving skills.
As previously stated, the research aims to investigate
problem-solving skills of eleventh-grade students at
state high schools in Sleman Regency in the subject of
biology.

Method

This research used descriptive research with the
survey approach which has the result of a description of
students problem-solving. Surveys are one of the
information-gathering techniques related to the ability,
opinions, behaviors, confidence, and knowledge of a
population (Nuriyah et al., 2020).The incident surveyed
in this research was the ability to solve the problem of
public high school education in Sleman Regency. The
research procedure consists of three chapters, namely

the preparation chapter, the implementation chapter,
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and the data analysis chapter. The following research
flow is presented in Figure 1.

Study of literature
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Figure 1. Research flow

The population in this research is students of class
XI at 17 high schools in Sleman Regency with a sample
of 9 high schools namely 249 people. The sample was
selected through probability sampling using a sampling
technique of cluster sampling (Hidayatulloh et al., 2020).
Data collection through problem-solving ability test
questions in the form of multiple choices and essay. The
research was conducted from May until June 2023.

The problem-solving test uses test questions
consisting of 8 multiple-choice and 2 description
questions, adopted from research (Rini & Budijastuti,
2022). Questions of number 1-8 represent indicators of
connecting information or data to understand the
problem, description questions of number 9 represent
indicators of evaluating alternative solutions to
problems presented and description questions of
number 10 represent indicators of deciding to solve the
problem.

Data analysis techniques for problem-solving skills
are carried out using SPSS (Statistical Package for Social
Science). Descriptive statistical analysis which includes
averages, is then presented in the form of diagrams
concerning categories. The percentage of achievement
for each indicator derived from the students” scores on
each item using a predetermined scoring rubric is then
used to process the data’s outcomes. The following
formula can be used to determine the level of
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achievement of students’ problem-solving skills
(Yuanari, 2011; Hidayatulloh et al., 2020).
Value = Xeres obined, 4 (1)
Maximum Score
(Yuanari, 2011)

The following formula is used to determine the
average percentage of each indicator of problem-solving
skills:

NP = -=x 100% )
(Hanifa, Akbar & Abdullah, 2019)
Information:
NP : Percent Value Wanted
R :Raw Score Derived

SM : Maximum Score

The results of calculating the value for problem-
solving skills are then categorized according to
(Arikunto, 2009). The qualitative analysis of the
percentage of students who achieved these scores is
categorized following Table 1.

Table 1. Criteria for Percentage of Student's Problem-
Solving Skills (Arikunto, 2011)

Achievement percentage Criteria
80 < PK <100 Very capable
60 <PK <80 Capable
40 <PK <60 Currently
20<PK <40 Not enough
0<PK<20 Very less

Result and Discussion

According to the data obtained, the ability to solve
the problem of the grade XI high school student in
Sleman Regency is categorized on a moderate estimate
of 43.21%. The current categories acquired by learners
are caused by a number of factors: the lack of
thoroughness with which learners are working on
matters, the lack of learners analyzing, formulating, and
evaluating what is being done, the lack of focus on what
is being done, and based on the claims of some learners,
they are rarely trained to do problem solving. This is in
line with research Nugraha et al. (2021) that the factors
that cause students difficulties in solving problems are
that students do not understand the questions, are not
careful in reading and checking answers, lack skills in
planning solutions, loss of motivation and lack of
confidence in solving problems. In general, the results of
the achievement of students' problem-solving skills
from working on all problem-solving questions can be
seen in Figure 2.
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Figure 2. Achievement of student problem-solving skills
Meanwhile, data from the average results of

problem-solving skills for each indicator can be seen in
Figure 3.
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Figure 3. Average value of each indicator

According to Figure 3, making plans has the lowest
average value and the indicator of understanding the
problem has the highest average value. This
demonstrates that one indicator of problem-solving
skills remains capable. Based on Figure 3 the categories
for each indicator are presented in tabular form in Table
2.

Table 2. Level of Achievement Indicator of Students
Problem Solving Skills

Percentage of

Indicator student answers Category
Understanding the problem 65.8% Capable
Evaluate alternative o

solutions to problems 37%  Not enough
Make plans for the finish 29%  Not enough
problem.

Understanding the Problem Indicator

This indicator, which indicates the highest
average percentage of achievement 65.8% is regarded
as capable. Skills in correctly forming an
understanding of a problem and recognizing relevant
information are indicators of understanding a problem.
The overall profile of students' problem-solving skills
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on the indicator of problem comprehension is depicted
in Figure 4.
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Figure 4. Students' achievement on the comprehension
problem index

Capable categories at the indicator of
understanding of the problem show that students are
able to understand and search for information on the
problem well. This result also indicates that an indicator
of understanding of the problem is one of the most
effective indicators by students in problem-solving skills
skills. Aji et al. (2023) reveals that some of the trainees
during their intake of materials had little difficulty
working on number 1-8. Even though the fact is that not
all participants get a perfect score on item number 1-8.

Evaluating Alternatives Indicator

The indicator evaluates alternatives. This indicator
shows the average percentage of achievement which is
37% which is categorized as not enough. Skills in
connecting knowledge with alternative solutions to
problems that will be designed and planning
approaches and strategies to solve a problem are
indicators of evaluating alternatives (Yanto & Enjoni,
2021). Indicators for evaluating alternatives are
presented in item number 9. Figure 5 shows the profile
of students' problem-solving skills on the indicator of
understanding the problem.

Percentages
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Figure 5. Level of achievement students on indicators
evaluating alternatives

Several factors are thought to be responsible for this
indicator's lack of problem-solving skills. The first factor
is the student's expressions when working on item
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number 9 in the learning process. Students are less
trained to find ideas because they are rarely taught how
to work on questions that require problem-solving. This
is supported by research Aydogdu et al. (2012) who were
not accustomed to solving problem-based questions
during their learning carry off significantly worse than
those who participated in problem-based learning. In
this case, students need to be accustomed to problem-
based learning because the solution-based learning
process has a positive influence on critical thinking and
perception of problem solving (Perdani et al., 2023). The
second factor is the students' poor comprehension of the
questions. Students are less thorough when they answer
questions with lengthy texts, which results in less
optimal and illogical problem planning. The third factor
is being too hasty when answering questions, which also
makes it harder to solve problems to their fullest extent.
This was also revealed in research (Rosydiana et al.,
2023) which stated that students tend to feel confident
and satisfied with a solution being developed without
the need to look for other solutions or alternatives.

Make Problem-Solving Plans Indicator

When compared to the other indicators, this one has
the lowest average percentage of achievement, 29% in
the less category. The indicator for making a solution
plan is presented in item number 10. Figure 6 shows the
overall profile of students' problem-solving skills on the
indicator for making problem-solving plans.

100%
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Very N, Very
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Figure 6. Level of achievement students on indicators of
making problem-solving plans

According to the findings of research conducted by
Hidayatulloh et al. (2020) based on the indicators of
making a problem-solving design, the weak point of
students' problem-solving skills is making a plan or the
appropriate steps to solve a problem, that students'
indicator weakness is alternative problem-solving
planning. This is due to some factors, one of which
students discovered while working on the problem was
the difficulty in determining the independent and
dependent variables. Students also have trouble coming
up with strategies for resolving issues. So many students
write answers that are illogical and not in line with the
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topic of discussion. A research result by Yanti et al.
(2016) which states that students who design problem-
solving but are illogical will not follow proper planning
and will make the students' plans inappropriate to
implement. Research conducted Fikri et al. (2023) wrote
that solving problems using the problem solving stage
requires quite a long time in the process and cannot be
done in a hurry. Even though the indicators make the
problem-solving design fall into the less category, some
students get maximum scores.

Analysis of the average value of problem-solving
skills was also carried out at each school, namely as
many as 9 SMAN in Sleman Regency. Based on the data
obtained, the value of each school has an average value
of different problem-solving skills. In this case, it is
analyzed wusing the SPPS, namely conducting a
normality test first to determine the statistical test to be
used.

In this study, the Kruskal-Wallis test was used. The
Kruskal-Wallis test is a non-parametric statistical exam
that can be used to stretch whether there's a considerable
change between the free variables and the conditional
changeable. This test is utilized to examine comparisons
of more than two population groups using data in the
form of rankings to detect significant differences
between groups (Brabar et al., 2021). The results of the
Kruskal Wallis test can be seen in Table 3.

Table 3. Kruskal Wallis Rest Results Using SPPS

Statistics test Learners
Chi-square 79.46
Df 8
Asymp. Sig .000

Based on the results of the Kruskal Wallis test, value <
0.05 then HO is rejected so it can be concluded that there
is an average difference in problem-solving skills
between SMA A, SMA B, SMA C, SMA D, SMA E, SMA
F, SMA G, SMA H, and SMA 1. More details can be seen
in Figure 7.

100%
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o0 4920%
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Percentages
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Figure 7. Average score of each school

According to Figure 6 above, SMA E has the best
common rating with a rating with a score of 60%, while
SMA A has bad common rating with a score of 30.80%.
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With an average score of 43.21% students at SMA N
Sleman Regency fall into the medium category when it
comes to their ability to solve problems. After being
analyzed with the SPSS program, the results of the
descriptive statistical analysis of the biology class XI
high school students' problem-solving skills regarding
motion systems are presented in Table 4.

Table 4. Description of the Value of Solving Skills for
Class XI High School Students in the District

Descriptive statistics Problem-solving skills

Deviation standard 18.21
Average 43.21
Min value 5
Max value 90
Number of samples 249

The data from 249 students who participated as
subjects in the study had an average value of 43.21 for
problem-solving skills, as shown in Table 3. Students'
problem-solving abilities receive a score between 5 and
90 as a minimum and as a maximum.

Based on the analysis that has been done, it can be
said that the problem-solving skills of class XI SMA
students in Sleman Regency are in the moderate
category, so they still need to be improved to reach the
very capable category. This category can be achieved by
improving the learning process by applying problem-
based learning so that later students will get used to
identifying problems, formulating problems, organizing
information, finding solutions to solve problems, and
choosing alternative solutions to solve problems (Ella,
2019).

Conclusion

Research findings analyzing the problem-solving
abilities of class The percentage of each indicator of
problem solving skills, namely the indicator for
understanding problems, is 65.8% in the capable
category, the indicator for evaluating alternatives is 37%
in the poor category and the indicator for making
problem solving plans is 29% in the poor category.
Suggestions for future researchers are that when
conducting research on problem solving skills use more
indicators of problem solving skills so that the results
obtained are more optimal.
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