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type of research used is descriptive quantitative using a sample of
37 students who take the Human Physiology Anatomy course in
the biology education study program at the Islamic University of
Riau. The research instrument is in the form of problem discourse
and scoring rubric. Problem solving indicators consist of
identifying terms, formulating questions, considering, and finding
solutions from problem formulations and making and determining
conclusions. The data obtained were analyzed by scoring each
answer given by students. The results showed that students'
problem-solving abilities differed on each indicator. The indicator
that occupies the highest score is formulating questions and the
lowest is making and determining conclusions. Based on the
results of the study, it can be concluded that the problem-solving
ability of students while completing the problem discourse sheet
in the PBL model is in the very good category.
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INTRODUCTION

Problem Based Learning (PBL) is a constructivist learning strategy with the active involvement
of students and instilling the learning process in solving real-life problems (Hmelo-Silver, 2004; Savery,
2015). In the early stages of learning, students are introduced to relevant problems to motivate and
provide a learning context to students (Prince, 2004) so that this learning is designed in such a way as
to facilitate students to learn collaboratively and deeply (Hack et al.,, 2015). The problems provided in
the problem-solving phase should be problems related to things that are already recognized by students.
The goal is that students have prior knowledge and ideas so that learning is more effective.

Previous studies have suggested the use of PBL in facilitating long-term retention, increasing
satisfaction and developing various skills (Chowdhry, 2016; Oliveira et al, 2013) and also having a
positive impact on prospective teachers (Nicol & Krykorka, 2016) as well as facilitating learning (Aslan
& Duruhan, 2019). And improving critical thinking (Hidayati et al., 2022) many studies have also
demonstrated the effectiveness of PBL in developing problem solving skills (Gallagher & Gallagher,
2013; Phungsuk et al, 2017; Shin & Kim, 2013). Problem solving has four techniques, namely
understanding the problem, formulating a plan, implementing the plan and reflecting on what has been
done. The independent learning aspect of PBL encourages the development of students' abilities to
conduct logical assessments and formulate interventions so that they lead to making the right decisions
(Stahovich et al,, 2019). In PBL, students face problems through situations designed by educators
(Hmelo-Silver, 2004). Problem is a phenomenon that requires an individual to choose a strategy and
make decisions for solutions in every situation encountered (Ozsoy & Ataman, 2009). Problem-solving
efforts require self-regulation. When encountering obstacles in solving problems, we need to consider
other possibilities in solving problems (Davis etal., 2019). During the problem-solving process, students
are more controlled. They try to break complex problems into simple parts and ask their own questions
to clarify their thoughts (Ozsoy & Ataman, 2009).

Problems in the PBL model can come from textbooks read by students because the book contains
sections devoted to problem solving (Davis et al., 2019). Problems can be grouped into two, namely
routine and non-routine problems. In routine problems, the problem solver may not know the answer
but knows how to calculate it. Meanwhile, with non-routine problems, the problem solver does not
know how to calculate the solution, so it is necessary to first design and revise the solution plan. Problem
solving knowledge determines whether the problem is routine or non-routine (Mayer, 2013). PBL uses
unstructured problems, namely problems that do not only have one solution so that students can argue
and discuss their solutions. If this is done correctly it can develop students' problem solving skills (Cho
& Jonassen, 2002).

Problem solving skills can be defined as a person's ability to engage in cognitive processing to
understand and resolve problem situations where methods for solving problems are not immediately
available (Mefoh et al., 2017). Problem solving skills can also be interpreted as the ability to find the best
solution when faced with problems (Kim et al,, 2018) by identifying opportunities by utilizing new
information (Mandina & Ochonogor, 2018). The stages that are passed during problem solving include
focusing on the problem, detailing it into various concepts, making plans, implementing plans, and
evaluating the solutions offered (Docktor et al., 2016). The process involves understanding the problem,
selecting the right concept and checking the suitability of the problem with the proposed solution. It
requires a good understanding of concepts and higher-order thinking skills (Hermansyah et al., 2019;
Yulianti et al,, 2018).

Problem solving skills are increasingly needed in the world of work, but the results of the
analysis show that there are still few college graduates who can analyze and solve complex problems in
the workplace. Whereas problem solving skills are one of the skills needed in the 21st century (Kuo et
al, 2017) in various fields of work (Burkholder et al,, 2021). Numerous studies have reported the
inability of university students to solve problem. The low problem-solving skills because in the learning
process there is still a gap between theory and practice. Students have not been trained optimally to put
the theory gained in class into practice so they find it difficult and too theoretical (Ancel, 2016). Burns
et al. (2010) asserts that the low mastery of problem-solving skills is influenced by various challenges
faced by educators in teaching skills in realistic situations. In other words, the more accustomed
students are to the learning process in the form of solving real problems, the problem-solving skills will
increase (Aurah et al,, 2014).
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Problem-solving skills are skills that are needed by students throughout their life journey
because these skills will be needed when dealing with various problems that are present in daily
activities (Gojkov et al., 2014). Problem-solving skills help students face problems and find solutions to
these problems. Any problems that arise in everyday life can be more easily overcome when we have
problem-solving skills. These skills can also be a determinant of student success in the academic field so
that these skills become one of the skills needed in the 21st century (Aurah et al, 2014; Ocak et al,
2021). Therefore, developing good problem-solving skills is critical to successfully navigating through
school, career, and life in general. In addition, problem solving skills are one of the most important
cognitive skills in any profession, as well as in everyday life (Jonassen, 2011). Problem solving ability
has been shown to be better in students who carry out the learning process using PBL compared to
students who receive direct learning. PBL can train independent learning students needed to solve
problems (Simanjuntak et al., 2021). PBL is a learner-centered learning model and empowers students
to integrate theory and practice so that they are able to solve problems (Kong et al., 2014). There are
various stages during the learning process through PBL including orienting students to problems,
formulating problems, guiding investigating and analyzing and evaluating the problem solving process
(Arends, 2012). When students are asked to formulate problems, students will learn to construct their
prior knowledge by identifying as many problems as possible. Presentation of problems encourages
students to improve problem solving skills (Hedjazi et al., 2012). In addition, during the process of
finding solutions, it can also encourage students to take the initiative and conduct analysis to be able to
solve the problem (Hu etal,, 2018).

Problem solving skills are not something that is innate, but these skills can be developed when
a person is given the opportunity to solve problems. The problems given are problems that deeply
reflect the real-life context that students may face (Hmelo-Silver, 2004). This problem is unstructured
and requires several solutions (Jonassen, 2011). An unstructured problem solving process requires the
application of knowledge from diverse subject domains (Toy, 2007). Unstructured problems require
analysis to fully understand. The problem discourse sheet prepared contains dynamic problems so that
when students are asked to formulate problems, many variations will be found. From this problem they
will pour a lot of arguments and analyzes so that they find various alternative solutions. Analysis refers
to seeing how different alternatives can be evaluated using selected criteria (Jonassen, 2011).
Unstructured problems require a combination of fact-based data analysis and highly subjective and even
intuitive judgments about aspects of the problem so as to arrive at a solution (Cassidy etal., 2005). This
is where the role of a well-designed problem discourse sheet becomes relevant and can be utilized in
the learning process. Referring to the explanation at the beginning, research was conducted to
determine the problem-solving ability while working on the problem discourse sheet in the PBL model.

METHODS
Research Design

This research was a survey with quantitative descriptive study to determine students' problem-
solving abilities. The learning process was carried out using the PBL model which was equipped with a
problem discourse sheet to determine students’ problem-solving abilities.

Population and Samples

Participants were students who take the Human Physiology Anatomy course, totaling 37
students from the biology education study program at the Islamic University of Riau. The age range of
the participants was 19-21 years. The sampling technique was total population sampling, namely all
students who take the human physiology anatomy course.

Instrument

The instrument used to collect data on problem-solving abilities was the discourse of the
problem and its scoring rubric. Problem solving indicators consist of identifying terms, formulating
questions, considering, and finding solutions from problem formulations and making and determining
conclusions. Before data collection, all instruments had to undergo expert validation. Two lecturers
conducted the validation of the lesson plans, student worksheets, and problem-solving skills rubric with
expertise in learning and instructional materials. The results showed high scores for the validity of the
lesson plans (95.42), student worksheets (94.58), and problem-solving skills rubric (94.23).
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Procedure

During the lecture process, students are given a worksheet containing the discourse of the
problem and a list of questions. This worksheet was designed to measure students’ problem solving

abilities.

Data Analysis Techniques

Problem solving ability data were analyzed by scoring each answer given by students. The
determination of the score follows the provisions as shown in Table 1. After determining the score, it is
continued by calculating the percentage and determining the criteria. The criteria are as follows: Very
Good (81-100), Good (61-80), Fair (31-60), and Poor (0-30).

Table 1
Problem Solving Ability Scoring Criteria (Modified from Greenstein, 2012)
No Indicator Description Score
1  Identify important Identify more than one term and provide a complete explanation 4
terms/concepts of the term
Identify more than one term but the explanation given is 3
incomplete
Identify one term and provide a complete explanation of the term 2
Identify a term but the explanation given is incomplete 1
Does not answer questions 0
2 Formulating Formulate more than one question correctly and identify criteria 4
questions to properly consider possible answers
Formulate more than one question correctly but the criteria for 3
considering possible answers are less precise
Formulate one question correctly and identify criteria to properly 2
consider possible answers
Formulate one question correctly but the criteria for considering 1
possible answers are not correct
Does not answer questions 0
3  Consider and find Consider and find a solution from the formulation of the problem
solutions to the posed correctly and integrate other theories or facts in making the 4
problem formulation solution
Consider and find a solution from the problem formulation that is
put forward correctly but other theories or facts in making the 3
solution are not appropriate
Considering and finding solutions to the problem formulation 2
correctly but unable to integrate theory or facts
The solution to the formulation of the problem posed is not correct 1
Does not answer questions 0
4  Make and determine = Make and determine conclusions correctly based on the facts and
conclusions state reasons that are general to specific or vice versa towards 4
drawing conclusions
Make and determine conclusions correctly based on the facts and
state the reasons for making conclusions but not carried out in a 3
sequential manner
Make and determine conclusions correctly based on the facts and 2
do not state reasons in drawing conclusions
Make and determine conclusions but are not precise because they 1
are not based on facts
Unable to draw conclusions 0

In addition, the researchers also grouped student responses or answers based on the keywords
used to determine the concepts that most often appear in the problem sheet. NVIVO 12 is used to group
these keywords. NVIVO provides a way to get a broad overview of what concept terms exist in the data
and allows us to search for various terms for analysis.
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RESULT AND DISCUSSION
The problem-solving ability of students after carrying out learning by utilizing problem sheets
can be seen in Table 2.

Table 2

Student problem solving ability
No Indicator Percentage Category
1  Identify important terms/concepts 85.14 Very Good
2 Formulating questions 100.00 Very Good
3  Consider and find solutions to the problem formulation 84.46 Very Good
4  Make and determine conclusions 83.78 Very Good
Average 88.35 Very Good

The data in Table 2 shows that students have excellent problem-solving skills when asked to
solve problems contained in the discourse sheet. The average problem-solving ability of students is
88.35 with the indicator formulating questions being the highest indicator (100). Other indicators also
have a high percentage, for example on indicators identifying important terms/concepts reaching a
percentage of 85.14, considering and finding solutions from problem formulation (84.46) and indicators
making and determining conclusions (83.78).

The problem-solving ability when completing the discourse sheet in the PBL model is very good.
Students can formulate problems based on the discourse given. The ability of students to determine the
correct formulation of the problem cannot be separated from their ability to identify the various issues
raised in the discourse. Students need to read carefully and determine the essence of the problem
because to be able to solve problems requires analogical reasoning (Holyoak & Morrison, 2005).

The ability of students to formulate questions is an important part of problem-solving abilities.
Students need the ability to identify and carefully examine the discourse of the problem to be able to
make the right problem formulation. Examples of problem formulations made by students can be seen
in Table 3.

Table 3
Example of a Problem Formulation
Example of Problem Formulation Translate
Q Find at least 2 problems contained in the discourse

according to the learning objectives. Formulate the
problem in the form of a question to make it easier
to find a solution! Then from the formulation of the
problem, determine the answer criteria that allow
to find a solution!
; . Moo feinapaen,. ook, ook, Sosovan O 1. Basically we do breathing to get a supply of 02 by
florm_ v = - _ removing CO,. How is the process of exchanging 02
‘ o L LS, MR A, A T with CO2 to support human life?

R IR Slklan Qerykls S Siven Kvaann a0 2. If the air is polluted because of forest fires that

oy N AR Vieun Wuton cause smog which in that situation can trigger

S e fowo Y respiratory problems, what diseases of the
S e e tvimian Bty ,M* respiratory system do we often encounter?
R e T S s St o 3. Pekanbaru City is the area most prone to forest
fires. This is what causes Pekanbaru as the place
with the most people suffering from ARI, which
reaches 12 thousand people. ARI disease is an acute
respiratory infection disease, which can inhibit our
breathing, then how to overcome it so that the
number of ARI sufferers in Pekanbaru does not
increase?

ah memb,
S :m mbaca wacana Bunakan berbag,
Masalahan dalam jemk "

war kegiatan init

L. Temukan minimal 2 per

Wjuan  pembelajar
Pertanyaan untuk
fumusan permasalahan
memungkinkan untuk menemukan

V. fade dascnv,

\ Weu Jwa . faya

hevt spmey  dogr WAy
”
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Example of Problem Formulation

Translate

Temukan minimal 2 permasalahan yang terdapat dalam wacana scsuai dengan

tWjuan pembelajaran. Rumuskan permasalahan terscbut dalam bentuk

Pertanyaan untuk memudahkan dalam mencari solusinya! Kemudian dari

rumusan permasalahan ters ebut, tentukan kriteria jawaban yang

memungkinkan untuk menemukan solusinya!

1. Kekiea ¥itn  taseuwmn  Menalwicu? 400 oensbarlkan 1 agus) kesfaton Ind
o memamey /Mombnt \cten \ctsa mecatcan apn. yany, dinamakan hidve,
_ftay tose  mctakgiSme  yany membuenwean  Supai | Oesiam dan Nuecisy,
LMo Seaky Sifcem Sitton apakah ~ang Senny  Ofscbuk | Pade profef,
_Supai Oksten dam  Woukeis doam ke Eiba

2. Kebo ecooWvi  oxaae  Roenafogn | terdird dari \«Am-,,(m ne, larink,
actees  bronkws PEONKADWS | AIlVONS  dan faw-eacy , |0W  fara ahy

) " &mh oneats  den mensprakan  Qury - eacy buatan,

_..0eac,  denoan ncm\tuvan"’@@!\"m" Lac S§ denman  Par-Po
Yuakan Acon e daakkan Wasi Yans ‘maks mal , dan_agaeal  onvac kedAhya

memilis Eunag yang Sawc 2

o dl\o(dﬂ\'lln
dfa ~jare, dimaksyd dan

Menyidi esRitasy inbcnsawer dan resprasy  Ekstrasavler . (alv
Kedva  resprasi ersdeui

Find at least 2 problems contained in the discourse
according to the learning objectives. Formulate the
problem in the form of a question to make it easier
to find a solution! Then from the formulation of the
problem, determine the answer criteria that allow
to find a solution!

1. When we inhale and exhale, this activity has
helped us to feel what is called life, or metabolic
processes that require oxygen and nutrient supply,
through a system, what system is often referred to
in the process of supplying oxygen and nutrients to
our bodies?

2. We know that the respiratory system consists of
the nose, pharynx, larynx, bracts, bronchi,
bronchioles, alveoli, and lungs. Experts develop the
medical world by creating artificial lungs. Will doing
a real lung transplant with an artificial lung get
maximum results and do the two have the same
function?

3. The exchange of O, with CO; that occurs in living
things is divided into intracellular and extracellular
respiration, then what do these two terms mean?

In addition to the ability to identify problems, the high percentage of students who are able to
formulate problems may be influenced by the student's foresight in grouping the main ideas in the given
discourse. Someone who is able to solve problems well starts from their ability to see new problems and
relate them to problem solving schemes that they already recognize and understand so that they know
how to solve them (Stahovich et al., 2019). PBL can encourage students to play an active role in identify
problems based on existing phenomena and seek solutions problem. The stages in PBL begin by asking
students to formulate a problem. This can stimulate students' thinking ability to solve problems. Many
studies have shown the effectiveness of PBL in improving students' problem solving abilities (Gallagher
& Gallagher, 2013; Phungsuk et al,, 2017; Shin & Kim, 2013).

The problem discourse sheet given to students contains various important concepts. Students
have succeeded in identifying these important concepts based on their accuracy in analyzing the
problem discourse. The results of the identification of these important concepts can be seen in Figure 1.

sinositis

nKSIgen tenggorokan
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=2 'E.
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Figure 1. Results of Identification of Important Terms/Concepts in the Materials of the Respiratory
System

Figure 1 provides an overview of important terms/concepts discussed by students during the
learning process. The bigger the concept/term appears in the picture, then this shows that the term is
most often put forward by students. The data in Figure 1 shows that the terms breathing, oxygen and
carbon dioxide are most often discussed by students. The frequency of the various important
terms/concepts is the highest compared to other concepts. Other terms such as sinusitis, colds, pleura
are less frequently discussed by students.

In addition to the indicators of formulating questions, there are several other problem-solving
ability indicators that are also measured in this study. For example, indicators identify important
terms/concepts. The problem discourse given to students contains many paragraphs to explain a
problem. When reading these paragraphs, students should be able to mark important concepts that are
relevant to the topic being studied. Not all students are able to determine these important topics because
it requires skill and the habit of reading carefully. The more important topics/terms that students can
mark, the more their curiosity about the concept will increase. Therefore, students look for various
references in order to provide an explanation of the important concepts they find. Arends (2012) in his
book writes that one of the stages that is passed in PBL is collecting appropriate information to obtain
explanations and problem solving. The results of research by Zwaal & Otting (2016) show that one of
the important stages in PBL is collecting various information from various sources. Someone who has
curiosity about something, he tends to be motivated to learn many things, think of various new ideas to
the stage of solving problems (Richards et al,, 2013) which can be done when the learning process
involves the activeness of students (Kibga et al., 2021).

The next problem-solving ability indicator discussed is considering and finding solutions from
the problem formulation. This indicator also obtained a high percentage in research. After students
formulate the problem, the problem needs to be solved. For example, students formulate problems
about the dangers of forest fires and their relation to ARIL. From the formulation of the problem, students
must be able to provide solutions so that forest fires do not occur so that people are not exposed to ARI.
To provide a solution to this problem, there will be differences between one person and another. This
difference can be caused not all students have the same experience in finding solutions to problems.
There are students who are used to solving problems but there are also those who are not. Problem
solving skills show a big difference in the problem-solving process of experts and beginners. When it
comes to problem solving, an expert is different from a beginner. Experts when encountering problems
will think, consider, and examine the problem before starting to work on solutions and get fully involved.
In addition, the expert also classifies a problem according to the underlying principles, decides to enter
what class the problem is. This is different from beginners because a beginner when they encounter a
problem, they don't think about it in a structured way but immediately face it. During the learning
process, to overcome the gap between experts and beginners, lecturers can provide guidance for
beginners Experts tend to work systematically from problem statement to answer because they can
easily execute their solution plan. Instead, the novice must develop a solution plan, sometimes through
a process of means-goal analysis (Elvira etal.,, 2015).

The last indicator is the ability to make and determine conclusions. This indicator is in the good
category which means that students can make conclusions correctly based on the solutions that have
been found when solving problems. The ability of students to determine the right solution to existing
problems leads to accuracy in determining conclusions. In the PBL stage, the lecturer helps students to
define learning tasks related to the problem because it is possible for each student to have different
prior knowledge. When the lecturer has directed the students, the students can continue the analysis so
that the right solution is obtained. The learning process occurs when students try to solve problems.
Learners are faced with cognitive conflicts, interact with the environment, and build knowledge based
on previous experiences (Savery, 2015). The results of Komarudin et al. research (2020) show that
previous knowledge affects problem solving. Initial knowledge is a comprehensive application to
improve individual abilities and acts as a basic scheme in learning. Prior knowledge helps in forming
knowledge hierarchies. The results of other studies also show that prior knowledge activation during
problem based learning can improve problem solving skills (Tursucu et al., 2020). Therefore, during the
problem-solving process students need to search for various references. The problem-solving process

no
E 410.21009/biosferjpb.23840 Hidayati et al E-ISSN: 2614-3984 237


https://doi.org/10.21009/biosferjpb.23840
http://www.issn.lipi.go.id/issn.cgi?daftar&1513699811&2601&&

refers to the processing performed by the problem solver while generating a solution, including
representing the problem, drawing up a plan, and executing the plan. Problem solving results refer to
the solutions produced so that the problem-solving process and the results of problem solving are two
different but interrelated things. Success in obtaining the right solution is related to the smoothness of
the problem solving process (Stahovich et al., 2019).

CONCLUSION

The problem-solving ability of students in completing problem discourse sheets with the Problem
Based Learning Model is in the very good category. Sequentially, the indicators of problem-solving
abilities that occupy the highest to the lowest percentages are formulating questions, identifying
important terms/concepts, considering, and finding solutions from problem formulations. During the
implementation of the lecture process using problem discourse sheets, not only problem-solving skills
can be trained and measured but also critical thinking skills. Therefore, for the next research, it is better
to measure this critical thinking skill. To improve problem solving skills, in the learning process students
need to be faced with various problems.
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