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1. INTRODUCTION

In the post-COVID-19 pandemic, the education system in Indonesia has undergone
significant changes. Technology that was still rarely used in learning activities became
familiar to the learning process. Given the general crisis caused by the pandemic, especially
related to distance learning, teachers need to rethink their role and how to support student
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learning (Rapanta et al., 2021). This shift requires new learning innovations, not only for
students but particularly for teachers. As (Wilke et al., 2021) said, post-pandemic brought
education that was initially implemented with the distance learning system back to school.
The following thing that must be a concern in the era of recovery from the pandemic is the
optimization of students' offline competencies in the post-pandemic recovery era
(Koeswanti, 2021). Therefore, teachers and students must innovate in technology to create
attractive, creative, effective, innovative, and fun learning.

Especially in mathematics learning, planning the learning process is one of the
supporting factors during the learning process and must be adjusted to student conditions.
(Puspitarini, 2022) said that in the 21st century, teachers must be able to adjust learning
strategies, methods, and models based on the characteristics of that generation. Therefore,
teachers can no longer teach using a learning model that is not student-centered. As
educators, teachers must innovate in creating attractive, interactive learning and be able to
achieve the goals of mathematics learning, one of which is through technology. However,
keep in mind that technology is only a tool used in learning. The most important thing is to
help students learn and develop their competencies to meet mathematics learning objectives.

According to the Indonesian Ministry of National Education, one of the objectives
of learning mathematics is that students can solve problems or it can be said that students
are expected to have a good problem solving skills. Excerpted from Yuliati (2021),
mathematics is one of the subjects expected to shape students to have the ability to solve
problems both in mathematics and everyday problems. Nusywari et al. (2022) said that
problem-solving skills are an essential part of mathematics learning because in the learning
process and solving them, students can gain new experiences by using the knowledge and
skills they already have. According to Usman et al. (2022), the ability to solve mathematical
problems is one of the abilities every student must have. Moreover, problem-solving ability
is related to everyday life. Problem-solving ability can be interpreted as applying knowledge
obtained previously and then applied to new situations or problems.

Problem-solving is an essential activity in mathematics learning because by solving
problems, students can develop the ability to think and curiosity. Problem-solving is a
directed thinking process to find a way out in overcoming a mathematical problem
(Rachmawati et al., 2021). According to Usman et al. (2022) the ability to solve
mathematical problems is a cognitive ability that can be used entirely to find and find a
solution and the desired goal. The importance of problem-solving skills is also stated by
NCTM, namely: (1) essential elements and become the most significant part of mathematics,
(2) have many benefits, such as in the field of work, understanding and communicating in
other fields, (3) by inserting mathematical problems in learning can increase student interest
and enthusiasm in solving mathematical problems, (4) problem solving can be a fun activity,
and (5) problem solving allows students to develop creativity in solving problems.

The indicators of problem-solving ability are identifying the adequacy of data to
solve problems, making mathematical models of a problem, choosing and implementing
strategies to solve various problems, explaining and interpreting results according to
problems, and checking the correctness of results or answers (Meika et al., 2021). Based on
this opinion, it can be concluded that the ability to solve mathematical problems is a critical
ability students possess in the form of knowledge, skills, and understanding used to solve
mathematical problems.

Although problem-solving ability is a crucial ability that students must have, the fact
is that students' mathematical problem-solving ability in SMP Negeri 13 Malang is still
relatively low. This problem can be seen from the pre-action test results of SMP Negeri 13
Malang grade VIII students, which include problem-solving-based math problems. It was
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found that 16 out of 33 or 50% of students have not reached the minimum completeness
criteria (KKM). Based on observations, it is known that students are not active during
learning, ignore the teacher, and when learning is still teacher-centered. Students can solve
routine problems but have difficulties in solving non-routin problems. In addition, the low
ability to solve mathematical problems of students is also caused by several things, including
the process of learning mathematics in the classroom that does not focus on problem-solving.
Students do not build their knowledge of mathematical concepts but tend to memorize
mathematical concepts by working on exercise that is similar to the example given. So that
the ability of students to solve a mathematical problem is still lacking. Therefore, innovation
is needed in learning models that can be used to improve students' mathematical problem-
solving abilities. One of them is selecting the Thinking Aloud Pair Problem Solving
(TAPPS) learning model.

TAPPS learning model is a learning process in pairs by conveying solutions obtained
with a clear voice in solving problems, where one member acts as a problem solver and the
other as a listener. TAPPS learning model has several advantages, including being able to
develop students' problem-solving abilities, reduce impulsive thinking, improve
communication skills, improve active listening skills, more structured thinking patterns, and
increase confidence in solving problems (Rachmawati et al., 2021). Thinking Aloud means
verbalized thinking (delivered orally), Pair means in pairs, and Problem-Solving means
solving or solving problems. So, TAPPS can be interpreted as a thinking technique
verbalized in pairs to solve problems. When students solve a problem, students can
immediately convey their thoughts to peers (Mandailina & Mahsup, 2018).

According to Artika & Karso (2019), the TAPPS learning model aims to improve the
ability in the problem-solving process and assist students in identifying logic or errors in the
problem-solving process. The advantage of the TAPPS learning model is that each student
works together to solve complex problems, making students active and responsible in the
ongoing learning process. In addition, the TAPPS model can reduce impulsive thinking and
make students not just passive recipients of information but must actively seek the necessary
information (Nufus et al., 2021). One of the shortcomings of the TAPPS learning model is
that some students are not happy when told to work together or discuss, so to optimize
learning using the TAPPS model, technology-based learning media is needed so that students
are interested in participating in learning, one of which is game-based media, namely
Quizizz.

Quizizz is an application or web tool for creating interactive quiz games for
classroom learning. Through the Quizizz application, teachers can combine discussion,
instruction, and evaluation with creativity during learning (Mulyati & Evendi, 2020).
Quizizz is very effective for learning and can motivate students because, in quizizz, students
compete to answer questions to get the top rank (Supriadi & Pramuditya, 2023). Quizizz
makes it easy for users to access and provide detailed assessments, scoring answers from the
number of questions that can be answered correctly and the speed of processing time. In
addition, Quizizz is supported by an attractive and not dull appearance (Munfarikhatin et al.,
2021).

Quizizz has many features that teachers can use, such as creating and providing
guestions, homework, and student performance data or analysis. Quizizz is very helpful for
teachers and students in the learning process if they are well prepared and follow the needs
and characteristics of learning. By using the TAPPS learning model assisted by Quizizz
media, it is expected to be able to support each other to improve students' mathematical
problem-solving skills. This article will discuss applying the TAPPS learning model assisted
by Quizizz to improve students' mathematical problem-solving skills.
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2. METHOD

The type of research used in this study is classroom action research or commonly
referred to as PTK research. According to Arikunto et al. (2015) classroom action research
is research that describes the occurrence of cause and effect, what happens, and the entire
process from the beginning to the impact of the action. This research was carried out at SMP
Negeri 13 Malang in the second semester of the 2022/2023 academic year from March —
April 2023. The subjects of this study were class VIII-F students totaling 33 students
consisting of 16 male students and 17 female students. The material used in this study is
statistics. This research is carried out with a repeating cycle. Each cycle consists of four
stages: 1) planning; 2) implementation of actions; 3) observation; 4) reflection. Each cycle
consists of three face-to-face meetings. Each cycle is carried out according to the changes to
be achieved as planned.

PERENCANAAN

) TINDAKAN l [ > ‘ OBSERVASI
o

PERENCANAAN

OBSERVASI k I TINDAKAN
REFLEKSI

Figure 1. PTK research model according to Tagart and Kemmis
(Source: Parnawi, 2020)

Data collection techniques in this study are a) Pre- action and Final-cycle test, used to
obtain data on students' mathematical problem-solving ability; b) Observation, used to obtain
data on teacher and student activities in the application of the TAPPS learning model assisted
by Quizizz; c) Interviews, conducted to obtain information regarding students' problem-
solving abilities and mathematics learning before research to complete the other data (pre-
action test). In this case, a test-based interview is carried out. Interviews were also conducted
to find out students' responses after taking action; d) Field notes, to obtain information about
situations in the classroom that are not on the observation sheet.

The success indicator of each actions in this study is the improvement of the learning
process with the percentage of teacher and student activities as seen from the teacher and
student observation sheets. The improvement is seen according to the following criteria
adapted from (Novianti et al., 2020).

Table 1. Criteria for the success of the action

Success Percentage (SP) Level of success
81% < SP <100% Excellent
61% < SP <81% Good
41% < SP <61% Good Enough
21% < SP <41% Low
0% < SP<21% Poor

Apart from the several criteria that already mentioned, the final-cycle test scores are also
considered as the success indicator of each actions. In the final-cycle test which contains
problem solving questions, the action is said to be successful if the student gets a score of
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(>75) and the average score of the class is also (=75). This score of (>75) is in line with the
KKM set by the school. Considering that the final-cycle test questions is containing problem
solving questions, it can be said that if students are successful in the final- cycle test then
students’ problem solving abilities have also increased..

3. RESULTS AND DISCUSSION

This research is designed in a repeating cycle. Each cycle consists of 4 stages: 1)
Planning, 2) Action, 3) Observation, and 4) Reflection. Each cycle consists of 3 face-to-face
meetings and is implemented according to the changes to be achieved, such as what has been
designed. The following stages are carried out in each cycle in this study:

3.1. Result

Cycle 1

a. Planning
This stage has several steps: a) Preparing material; b) Developing learning tools; c)
Compile research instruments; d) Setting up Quizizz media; €) Determine the success
criteria for the action; f) Divide groups of students.

b. Implementation
The implementation of actions in cycle I consist of 3 meetings. The first and second
meetings are mathematics learning with statistical material. The learning process
begins with delivering basic competencies and indicators, learning objectives and
data analysis materials, and the mean of data. The stages of the Thinking Aloud Pair
Problem Solving (TAPPS) learning model are the initial activity, core activities
(thinking aloud stage, pair stage, problem-solving stage, and presentation of results),
and closing activities working on Quizizz interactive quizzes. At the third meeting,
a final test of the cycle is carried out.

c. Observation
Teacher Activities

The first learning cycle consists of 3 meetings with statistical material, data

analysis, and the data average. Researchers took action to apply the Thinking Aloud
Pair Problem Solving (TAPPS) learning model assisted by Quizizz well. It can be
seen from the results of observations by homeroom teachers and fellow mathematics
teachers who act as observers. The percentage of teacher activity from meeting one
and meeting two has increased slightly, so it can be concluded that teacher
performance in first cycle learning is in the good category even though there are still
stages that are not carried out optimally.

Table 2. Results of Observations of teacher activities cycle |

Activities Score Meeting | Meeting 11

No . Observer Score  Observer Score
Teacher Maximum 1 5 1 5

1 Initial activities 20 15 15 15 17

2  Core activities 55 44 43 45 44

3  Concluding activities 15 12 12 12 12
Total score 90 71 70 72 73
Percentage 100% 78% 7% 80% 81%

Success Excellent  Good Good Good Excellent
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Student Activities

Based on observations, student activity in the first learning cycle obtained an
average percentage of 74.5% in the good category. It shows that student activities
during learning are quite good even though some students still have not been able to
follow the learning well. It can also be seen from the results of field notes which
show that many students are passive, rowdy, lack enthusiasm, and are not severe.

Table3. Results of Observation of student activities cycle |

Activities Score Meeting I Meeting 11

No . Observer Score  Observer Score
Student Maximum 1 5 1 5

1 Initial activities 20 15 15 17 17

2 Core activities 55 38 38 41 40

3 Concluding activities 20 17 16 16 15
Total score 95 70 69 74 72
Percentage 100% 74% 2% T71%  75%
Success Excellent  Good Good Good Good

d. Cycle I final test results
Based on the results of the first cycle's final test, 21 students out of 33 completed it,
with the highest score is 84 and the percentage of completeness of learning outcomes
obtained by students was 63.63%, who achieved an average score of 74.5.

e. Reflection
Before carrying out cycle Il actions, researchers reflect on cycle | learning with
observers starting from the initial learning activities to the end of learning activities
and student activities during learning. Reflection on the first cycle of learning is less
conducive to learning caused by some students make noise when researchers deliver
material, it is difficult to gather and discuss with their groups, students do not
understand the role of problem solvers and listeners, and researchers who do not
observe and are firm in reprimanding students. Indicators of success of actions in the
first cycle are still not met—teacher activity, student activity, and final cycle test
results that still do not meet the established indicators.

Cycle 11

a. Planning
The results of reflection in cycle | will be used as a reference for planning in cycle
I1. The planning stages in cycle Il have several steps: a) Preparing material; b)
Developing learning tools; c) Compile research instruments; d) Setting up Quizizz
media; e) Determine the success criteria for the action; f) Divide groups of students.

b. Implementation
The implementation of actions in cycle Il consists of 3 meetings. The first and second
meetings are mathematics learning with statistical material. The learning process
begins with the delivery of basic competencies and indicators, learning objectives
and median material, and data mode. The stages of the Thinking Aloud Pair Problem
Solving (TAPPS) learning model are the initial activity, core activities (thinking
aloud stage, pair stage, problem-solving stage, and presentation of results), and
closing activities working on Quizizz interactive quizzes. The end of cycle 11 test was
carried out at the third meeting.
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Observation
Teacher Activities

In the second cycle of learning, teachers take action to apply the Thinking
Aloud Pair Problem Solving (TAPPS) learning model assisted by Quizizz very well.
It can be seen from the results of observations by homeroom teachers and fellow
mathematics teachers who act as observers. The percentage of teacher activity from
meeting 1 and meeting 2 has increased so it can be concluded that teacher
performance in the first cycle of learning is in the very good category.

Table 3. Results of Observation of teacher activity cycle Il

Activities Score Meeting | Meeting I

No . Observer Score Observer Score
Teacher Maximum 1 5 1 5

1 Initial activities 20 19 15 15 17

2  Core activities 55 50 43 45 44

3 Concluding 15 14 12 12 12
activities
Total score 90 83 70 72 73
Percentage 100% 88% 94% 89% 92%
Success Excellent Excellent Excellent Excellent Excellent

Student Activities

Based on observations, student activity in the first learning cycle obtained an
average percentage of 88.75% in the good category. It shows that student activity
during learning is excellent. It can also be seen from the results of field notes that
show students have been active and enthusiastic during learning. Student responses
in interview activities also said students felt happy and helped by the learning that
had been carried out.

Table 4. Results of Observation of Cycle Il student activities

L Meeting | Meeting 11

No Activities Scorg Observer Score Observer Score
Student Maximum 1 5 1 5

1 Initial activities 20 19 15 15 17

2  Core activities 55 50 43 45 44

3  Concluding 20 14 12 12 12
activities
Total score 95 83 70 72 73
Percentage 100% 84% 90% 88% 93%
Success Excellent Excellent Excellent Excellent Excellent

Cycle Il final test results

Based on the results of the final test of the first cycle, it was obtained that 27 out of
33 students completed, and the percentage of completeness of learning outcomes
obtained by students was 81.82%, who achieved an average score of 80.60.

Reflection
The reflection of learning in cycle Il is that students have experienced the actions
given so that students are more active in learning and able to solve the problems



J Z‘ Volume 9, No 1, June 2024, pp. 58-68 65

given. Based on the results of observations and end-of-cycle tests, it can be seen that
there has been an increase between cycle | and cycle Il and has reached success
indicators. So, learning in cycle Il can be called successful because it has met the
predetermined success criteria. Success in cycle 11, makes researchers not need to
continue to the next cycle.

3.2. Discussion

100%

80%

60%

40%

20% I I
0

Pre-action Cycle | Cycle Il

X

B Student Response M Teacher Activity M Student Activity M Test Result

Figure 2. Comparison diagram of pre-action, cycle I and cycle 1l

Based on the results of the research seen in Figure 2, in the first cycle, it can be seen
that the results of the problem-solving ability test after applying the Thinking Aloud Pair
Problem Solving (TAPPS) learning model assisted by Quizizz student completeness reached
63.63% better than the test results in pre-action. When learning using the TAPPS learning
model assisted by Quizizz, students have practiced solving problems when they become
problem solvers and listeners. Quizizz also trains students to solve problems quickly and
precisely. So that when the implementation of the final test cycle, students have begun to be
able to solve the problems given by the researcher. On implementation, The percentage of
cycle Il activities increased by 18.19% from 63.63% to 81.82%. This significant increase is
due to students already getting used to and experienced with Quizizz's TAPPS learning
model. The previous students there are still confused about becoming problem solvers and
listeners. In cycle Il students have carried out the role of problem solver and listener. In
addition, using Quizizz media as a learning evaluation also lets teachers and students know
the extent of understanding and problem-solving abilities after studying the material given.
So that at the time of the implementation of the final test of cycle Il students can smoothly
solve the problems given.

This explanation shows that the Thinking Aloud Pair Problem Solving (TAPPS)
learning model assisted by Quizizz can improve students' mathematical problem-solving
skills. The results of this study follow the opinion of Artika & Karso (2019), who states that
students’ mathematical problem-solving abilities using the Thinking Aloud Pair Problem
Solving (TAPPS) learning model are better or improved than students who use ordinary
learning models. Based on the results of data analysis of the end of the student cycle test, it
can be seen that the problem-solving steps used are more varied because when learning with
the TAPPS model, students can exchange opinions with their friends in solving a given math
problem.

Based on Figure 2, it can be seen that student activity has also increased from pre-
action to cycle I and to cycle Il. Students have become more active in class, their ability to
become problem solvers and listeners have also increased, they can discuss well, and they



66 Izzah., Alifiani., llmi. Accelerating Students Math Problem Solving ...

have become more excited about using Quizizz media. This increase in activity is caused by
the TAPPS learning process, which requires students to play an active role in learning by
becoming problem solvers and listeners. Students who usually listen to the teacher's
explanation must learn to dare to express their opinions when discussing with their group
mates. This statement is in line with the opinion of Pujiarti et al., (2022) that the TAPPS
learning model is a learning model that focuses on student activity. In addition, Nufus, et al.
(2021) said that the TAPPS learning model could also improve students' communication
skills because each group member works together to solve complex problems, so students
tend to be active and responsible during the learning process.

The use of technology such as Quizizz, which has an attractive appearance and
features, also makes learning more fun and not monotonous. At the end of the lesson,
students are still excited and challenged to do statistics questions packaged in Quizizz online
quizzes. From this study, researchers found that students became more excited and
challenged in doing questions through Quizizz media because students could directly see the
assessment or ranking of student work. Attractive appearance and easy-to-use features made
students have no difficulty using Quizizz media. Assessments packaged using the online
game Quizizz prove that technology positively impacts measurement, formative assessment,
and challenges educators to use technology that suits student needs (Goksin & Girsoy,
2019). Quizizz media can also increase student motivation and positively impact learning
outcomes with detailed and transparent result information (Pitoyo et al., 2020).

Based on the explanation that has been described, it can be seen that the application of
the Thinking Aloud Pair Problem Solving (TAPPS) model assisted by Quizizz can improve
the mathematical problem-solving ability of students, especially grade V111 students of SMP
Negeri 13 Malang on statistical material.

4. CONCLUSION

Based on the results of research from a series of action activities that have been
carried out in cycle I and cycle Il, it can be concluded that the Thinking Aloud Pair Problem
Solving (TAPPS) learning model assisted by Quizizz can improve the ability to solve
mathematical problems in grade VIII students of SMP Negeri 13 Malang. Based on the
results of observations of student activities, there are also changes in the learning atmosphere
of students in class. Class conditions are increasingly conducive, and students become more
focused, active, and enthusiastic in participating in learning. Students' math problem-solving
skills have also improved. The improvement can be seen through the results of the final test
of cycle I, students who completed as many as 21 out of 33 students with an average student
score of 74.5 who achieved a percentage of completeness of 63.63% with a good category
and students who completed increased 18.22% in cycle Il, namely 27 out of 33 students
completed with an average of 80.60 with a percentage of completeness to 81.82% with an
excellent category. In addition, based on the interview results, students also felt happy and
helped by the Thinking Aloud Pair Problem Solving (TAPPS) learning model assisted by
Quizizz.

Based on the conclusions that have been described, the researcher provides the
following suggestions: For teachers, they can use the TAPPS learning model assisted by
Quizizz on other mathematics materials so that students become more active, dare to express
opinions, and learning is not monotonous; For students, it is advisable to be more active
when learning, do not be shy to ask the teacher and must dare to express opinions when
becoming problem solvers and listeners; For researchers, they should conduct this research



J Z Volume 9, No 1, June 2024, pp. 58-68 67

further to develop a better TAPPS learning model assisted by Quizizz and should be carried
out further research on other subjects and at different school levels.
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