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Abstract: Behind the successful of teaching using the problem-based learning (PBL) model,
-in our best knowledge- it seems that the factors that make its implementation successful in
the classroom have not been mentioned, this is related to the purpose of improving student
learning outcomes. For this reason, the study of the implementation of the PBL model
needs to be explored further. Specifically, the aim of our current study is to evaluate
student learning outcomes in implementing the PBL model and reflecting on the learning
process using this model. This study is a Classroom Action Research (CAR), which is an
examination of activities or actions that are intentionally conducted in a teaching. In the
context of this study, the observation is carried out by evaluating student learning
outcomes, while the activity or action that is carried out is Problem-Based Learning (PBL)
which is carried out in two learning cycles. The subjects for implementing the PBL model
were 21 students in an Islamic school (MTs NW - equivalent to Junior High School) in
Central Lombok, Indonesia. Quantitative and qualitative approaches were used to analyze
student learning outcomes and the learning process using the PBL model. The results of the
study showed that there was an increase in student learning outcomes from the first cycle
to the second cycle. Individual and classical completeness has been achieved in accordance
with predetermined criteria. Finally, we recommend the use of the PBL model for the
purpose of improving student learning outcomes. In the PBL model, the role of motivation,
cues, encouraging active student participation, and the use of scaffolding are important
aspects in the successful implementation of the PBL model.
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Introduction skills in certain fields, and this leads to their skills when

learning STEM in a school environment. Mastery and
knowledge in mathematics has long been considered
the most relevant for the development of students'

In recent decades, Science, Technology,
Engineering and Maths (STEM) education has attracted

increasing attention, as it is often associated with
superior human resource development and economic
growth (Montgomery & Fernandez-Cardenas, 2018).
On the one hand, independent thinkers are needed in
line with the increasing types of jobs in the future that
require reliable workers who have specific abilities and
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education and work careers in the future (Onion, 2004),
in addition to knowledge of science, technology, and
engineering. Mathematics is considered as the "Queen
of Knowledge" because almost all fields of science are
supported by mathematics. For example, in the context
of science, teaching the simplest science material (for
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example, measurement material) is based on mastery of
mathematics. However, the achievement of competence
has been a challenge in teaching mathematics to date
(MacDonald, 2020). In the classical teaching mode, it
was found that teaching mathematics was very difficult
among students with low cognitive levels (Pendlington,
2005).

Learning mathematics is one of the most
important basic knowledge because it has a very close
relationship with everyday life which aims to hone
thinking from complex problems. However, in reality,
students at school are more dominant in not liking
mathematics because it is considered a difficult subject
and has many formulas and calculations. So that it
makes students do not have the interest and motivation
to learn mathematics which results in low mathematics
learning outcomes of students at school (Salamabh,
2020). The skills and abilities of educators in teaching
mathematics are in the spotlight (MacDonald, 2020).
The use of affective learning strategies needs to be
implemented if you are to make progress in teaching
mathematics (Pendlington, 2005). At the same time,
teachers' knowledge of mathematics pedagogy plays an
important role in teaching mathematics material (Hill et
al., 2008), so that mathematics learning outcomes can be
achieved and produce meaningful teaching
(MacDonald, 2020). However, the reality is not always
as expected, from our observations at an Islamic school
(MTs NW) in Central Lombok, Indonesia. Several
problems were identified, among others, student
learning outcomes are still low (below the minimum
completeness criteria set by the school), learning
interactions are less attractive, and still using
expository methods which are dominated by teacher
teaching activities that students feel are less attractive.
This causes negative perceptions of students in learning
mathematics, where mathematics is still a difficult
subject. This is in accordance with the results of
previous studies that learning mathematics is always
difficult for students if it is not accompanied by the use
of effective learning strategies (Pendlington, 2005). This
is the challenge that the need for a student-centered
interactive learning model is implemented in the
classroom.

Based on the view of constructivist learning
theory, teaching is not an activity of transferring
knowledge from teacher to student, but rather an
activity that allows students to build their own
knowledge (Darling-Hammond et al., 2020). Teaching
means participating with students in forming
knowledge, making meaning, and seeking clarity
(Aarto-Pesonen & Piirainen, 2020). Learning is a
process of constructing knowledge that is carried out
personally and socially (Kimmerle et al, 2015).
According to Piaget (in Jemberie, 2021) the process of

acquiring knowledge is carried out by students actively
through assimilation or accommodation. Along with
that, if we want to improve student learning outcomes,
it will not be separated from efforts to improve the
quality of learning in schools. This can be done by
changing the learning paradigm from teacher centered
to student centered, and the approach that was
originally more textual has turned into contextual. One
interesting innovation that accompanied this paradigm
shift was the discovery and application of innovative,
interactive, and constructive learning models
(Banihashem et al., 2021). Previous studies have
intensively conducted interactive and innovative
learning models in mathematics learning, one of which
is Problem-Based Learning (PBL) (Dahl, 2018).

One of the student-centered interactive learning
models is PBL (Savery, 2006). A knowledge product can
be created and meaningful through a series of discrete
tasks through presentation and problem solving (Hung,
2011). Several previous studies that implemented this
model on students in schools showed that PBL can
improve students' conceptual understanding and have
a positive effect on students' long-term knowledge
retention (Li & Tsai, 2017). Students who receive a
performing PBL pedagogy have better mathematical
reasoning than students who are taught in traditional
ways (Wirkala & Kuhn, 2011). The advantages of PBL
include providing opportunities for students to build
meaningful knowledge (Pape et al., 2003). Therefore,
PBL must be applied in learning from an early age to
equip students with the necessary skills in learning at a
higher level of education (Hung, 2011). In addition,
collaborative learning in PBL becomes a social skill
asset for students, and this is a life skill (Sin, 2015).

In implementing PBL - in our best knowledge -
the factors that make it successful in the classroom have
not been mentioned, this has to do with its effectiveness
in improving student learning outcomes. For this
reason, the study of the implementation of the PBL
model needs to be explored further. Specifically, the
purpose of our current study is to evaluate student
learning outcomes in implementing the PBL model and
reflecting on the learning process using this model to
identify the factors that make its implementation
successful.

Method

This study is a Classroom Action Research
(CAR), which is an examination of activities or actions
that are intentionally conducted in a teaching. In the
context of this study, observations were made by
evaluating student learning outcomes, while the
activities or actions that were conducted were Problem-

Based Learning (PBL). The subjects for implementing
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the PBL model were 21 students in a private Islamic
School (MTs NW - equivalent to Junior High School) in
Central Lombok, Indonesia. Quantitative and
qualitative approaches were used to analyze student

Reflection I

learning outcomes and the processes involved. CAR is
carried out in a learning cycle, with four stages,
namely; planning, action, observation, and reflection, as
presented in Figure 1.
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Figure 1. Classroom action research flow

Problem identification has been carried out on
school students who are the subject of the study, initial
findings include; student learning outcomes are still
low (below the minimum completeness criteria set by
the school), learning interactions are less attractive, and
still using expository methods which are dominated by
teacher teaching activities that students feel are less
attractive. The solution has been determined based on
the analysis of the problem, namely by implementing
the PBL learning model. Furthermore, the
implementation of actions with this model starts from
the planning, implementation, observation, and
reflection stages (analysis of student learning
outcomes). The implementation of CAR is planned in

two learning cycles. The learning tools in the form of
syllabus, lesson plans, and instruments used were
validated by two validators on the aspects of content
and construct validity. The validity criteria (Va) for
learning tools are adapted from previous studies
(Prayogi et al., 2018), where each aspect of learning
tools is stated as; invalid (Va < 1.79); less valid (1.79 <
Va < 2.60); quite valid (2.60 < Va < 3.40); valid (3.40 <
Va <4.21); and very valid (Va > 4.21).

The research instrument to collect data on
learning outcomes is a test, using an essay test
consisting of eight test items that measure aspects of
cognitive learning outcomes at levels C1 to C4, namely
knowledge, understanding, application, and analysis.
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Furthermore, a quantitative analysis on student
learning outcomes was carried out, this was viewed
from the aspect of individual and classical
completeness. Each student in the learning process is
declared complete individually if the student gets a
completeness score of 73. This is calculated according to
the formulation, Individual Completeness (IC) =
(correct answer score / maximum score) x 100.
Classical completeness is achieved if 85% of the number
of students achieve a score of 73, this is calculated
according to the formulation, Classical Completeness
(CC) = (number of students who scored 73 / number of
students) x 100%. Qualitative analysis is carried out by
taking a deeper look at the results of the reflection of
each learning cycle, this is to identify the factors that
influence the successful implementation of the PBL
model in the classroom.

Result and Discussion

The first cycle begins with planning the
implementation of learning using PBL. At this stage,
researchers prepare learning tools in the form of
syllabus, lesson plans, and learning outcomes test
instruments. The learning tool was validated by two
validators on the content and construct validity aspects.
The validation results are presented as in Table 1.

Table 1. The results of the validation of learning tools
on aspects of content and construct validity
The average validity rating of the two

Learnine tool validators
6109 Content .. . Construct o
. ;.. Criteria . 4 Criteria
validity validity
Syllabus 4.00 Valid 3.94 Valid
Lesson plan  4.12 Valid 4.10 Valid
Test instrument 4.00 Valid 3.86 Valid

The implementation of the actions in the first
cycle of learning uses the PBL model, with five phases
of learning, namely orienting students to problems,
organizing students to learn, guiding investigations,
presenting work results, and evaluating results. Each
mode of student learning activities using the PBL
model was observed qualitatively. Observation results
show that student learning activities are still not
optimal, this is because students are not familiar with
learning patterns that are oriented towards presenting
authentic problems. This has an impact on student
learning outcomes who have not met the minimum
completeness criteria individually or in groups. The
results of the evaluation of student learning outcomes
in the first cycle are as presented in Table 2.

Table 2. The evaluation results of the first cycle of
learning using the PBL model

Variable N Annotation
Number of students involved 21 -
Number of students taking the test 19 -
Highest score 74.00 Range, 0to 100

Lowest score 40.00 Range, 0to 100
Number of students who completed 12 -
Average score 7158 Range, 0to 100
Classical completeness 63.16% Range, 0 to 100%

The results of the evaluation in the first cycle
showed that of the 21 students as subjects of the
implementation of the PBL model, the number who
took the evaluation test was 19 students with an
average individual mastery of 71.58. Classical
completeness achieved in the first cycle is 63.16% (less
than 85%), and this does not meet the minimum criteria
for completeness that have been set. Reflecting on the
results in Table 1 and the learning process during the
implementation of the PBL model, corrective steps
were determined to be followed up in the second cycle,
namely; a) before presenting the problem, the
researcher (as a teacher in the context of this study)
needs to motivate students in a more attractive fashion,
b) cues (signs) need to be done to direct students to a
more specific task context, this is to regulate students'
cognitive processes to a context that is more focused on
learning materials, c) researchers play a role in building
student interaction and collaboration in problem
solving, and d) in the investigation process, researchers
should actively guide and direct students (in the
context of scaffolding), considering that students are
not familiar with the investigation process.

Based on the results of the reflection in the first
cycle, then the second cycle planning is done by
preparing learning tools (which have been declared
valid) to be implemented. The implementation of the
action using the PBL model refers to the results of the
reflection in the first cycle, where the researcher
motivates students in the context of authentic problems
according to the learning material (as part of the first
phase of the PBL model). Furthermore, in the phase of
organizing students to learn, researchers used cues to
focus students on learning according to the context of
the material being studied. Improvements in the
implementation phase of the investigation were carried
out by encouraging active participation of students in
each group, and the investigation was carried out using
a scaffolding strategy. Based on these improvement
points, the evaluation results of student learning
outcomes are presented in Table 3.
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Table 3. The evaluation results of the second cycle of
learning using the PBL model

Variable N Annotation
Number of students involved 21 -

Number of students taking the test 20 -

Highest score 86,70  Range, 0 to 100
Lowest score 66.70  Range, 0 to 100
Number of students who completed 17 -

Average score 76,67  Range, 0 to 100
Classical completeness 85.00% Range, 0 to 100%

Classical completeness

Average score of student learning outcomes

Number of students who completed

Lowest score

Highest score

Number of students taking the test

Number of students involved in learning

o

\]|
:
FARN]
09

10 20 30

The results of the evaluation in the second cycle
showed that of the 21 students as subjects of the
implementation of the PBL model, the number who
took the evaluation test was 20 students with an
average individual mastery of 76.67. Classical
completeness achieved in the first cycle is 85%, this has
met the minimum completeness criteria that have been
set. Comparison of the results of the evaluation of the
first cycle and the second cycle as presented in Figure 2.

85% Range percentage, 0 to 100
63.16 %

6.67  Range score, 0 to 100

6.70  Range score, 0 to 100

86.70 Range score, 0 to 100

40 50 60 70 80 90 100

m 2nd cycle m 1stcycle

Figure 2. Evaluation of the PBL model implementation in the first and second cycles

Reflection on the implementation of learning in
the second cycle shows that the implementation of the
PBL model has gone well, this is accompanied by
several reinforcements in its implementation, namely
the important role of motivation, cues, encouraging
active student participation, and the use of scaffolding
in the investigation process.

The role of motivation in supporting learning
success has long been believed to be a very influential
factor (Albrecht & Karabenick, 2018), one of which is
the reason for student involvement to take part in
learning effectively (Alemayehu & Chen, 2021). In the
learning culture in Indonesia with very diverse
students, this motivation is even very influential on
student learning outcomes (Prameswari et al., 2020).
The findings in this study are in line with previous
studies, that the implementation of PBL has a positive
impact on the effectiveness of learning by encouraging
learning motivation carried out by teachers (Luo, 2019).
The success of implementing PBL in the phase of
organizing students to learn cannot be separated from
using cues to focus students on learning according to
the context of the material being studied. The effects of
cues to support student success in learning have long

been investigated (Landin, 1994), and recent studies
have shown that cues are part of a variety of effective
learning strategies (Rivera Pérez et al., 2021), in a study
our cues are very important combined in PBL.

The active participation of students in learning is
an important capital for the successful implementation
of PBL in the classroom. In the context of our study, it
has been shown that student learning outcomes can
increase from the first cycle to the second cycle. The
active participation of students creates engagement and
motivation to learn which has an impact on learning
success (Bergmark & Westman, 2018). In the context of
mathematics learning, it has been investigated where
active learning leads to deep understanding of problem
solving (Rogers et al., 2021). Finally, what we highlight
in implementing PBL is the use of scaffolding in the
investigation process. Scaffolding is a form of teacher
guidance and encouragement during the learning
process, especially to support learning interactions in
groups (van de Pol et al., 2019). In the investigation
process, scaffolding has been used as a learning model
for problem solving (Broman et al., 2018). In another
study it was found that scaffolding can change the level
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of strength and self-efficacy in students (Grothérus et
al., 2019).

Finally, referring to the final phase of this study
within the framework of classroom action research, we
provide recommendations on the implementation of
the PBL model. First, the PBL model can improve
student learning outcomes. Second, the PBL model will
be effective in its implementation if the teacher places
an important role in motivation in the implementation
of PBL, uses cues in learning, encourages active student
participation, and uses scaffolding in the investigation
process. We believe that the results of this study
provide confidence and motivation for teachers to be
able to implement the PBL model in particular to
improve student learning outcomes.

Conclusion

Evaluation of student learning outcomes has
been carried out on the implementation of the PBL
model. Within the framework of classroom action
research which was carried out in two cycles, the
results of the study showed that there was an increase
in student learning outcomes from the first cycle to the
second cycle. Individual and classical mastery has been
achieved in accordance with predetermined criteria.
Finally, we recommend the use of the PBL model for
the purpose of improving student learning outcomes.
In the PBL model, the role of motivation, cues,
encouraging active student participation, and the use of
scaffolding are important aspects in the successful
implementation of the PBL model.
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