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Abstract This research was conducted to describe the implementation of teaching and learning activities using the Quizizz-based Team
Games Tournament (QTGT) method in improving the physics problem-solving skills of senior high school students. The method MANAGEMENT
of this study used preliminary research with data collection techniques in the form of written tests, which data acquisition will G

be analyzed descriptively qualitatively. The research was conducted on 100 students of 11" science grade from one of the TOOLS
Islamic high school in Gresik Regency. The results of the research show that: 1) The problem-solving skills of students in the

low category with a score range of 0-50 as many as 92 students divided into 11 male students and 81 female students and the

medium category in the range of score 51-75 as many as 8 students divided into 2 male students and 6 female students. 2) The

lowest problem-solving skills criteria are found in the indicator C - Conceptualize the strategy (outlining the steps to be used in n o 4
problem-solving) with an average score of 4.31, 3) The application of the Quizizz-based Team Games Tournament (QTGT)
method is expected to improve students' physics problem-solving skills. So, it can be concluded that to improve students'
physics problem-solving skills, the need for innovations in the implementation of learning such as the application of learning
models and cutting-edge learning media that are packaged attractively and adapted to the current era of globalization.
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Keywords : ABSTRACT
problem-solving skills; team This research was conducted to describe the implementation
games tournament; quizizz of teaching and learning activities using the Quizizz-based

Team Games Tournament (QTGT) method in improving the
physics problem-solving skills of senior high school students.
The method of this study used preliminary research with data
collection techniques in the form of written tests filled out by
students, student response questionnaires, and teacher
interviews, which data acquisition will be analyzed
descriptively qualitatively. The research was conducted on
100 students of 11" science grade from one of the Islamic
high school in Gresik Regency. The results of the research
show that: 1) The problem-solving skills of students in the low
category with a score range of 0-50 as many as 92 students
divided into 11 male students and 81 female students and the
medium category in the range of score 51-75 as many as 8
students divided into 2 male students and 6 female students.
2) The lowest problem-solving skills criteria are found in the
indicator C - Conceptualize the strategy (outlining the steps
to be used in problem-solving) with an average score of 4.31,
3) The application of the Quizizz-based Team Games
Tournament (QTGT) method is expected to improve students'
physics problem-solving skills. So, it can be concluded that to
improve students' physics problem-solving skills, the need for
innovations in the implementation of learning such as the
application of learning models and cutting-edge learning
media that are packaged attractively and adapted to the
current era of globalization.
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INTRODUCTION

Learning is a technique in the development of knowledge, skills, and behavior in a new realm that
occurs when a person interacts with the environment and the information he has obtained. In addition
to the interaction between students and their environment, the learning process can take place because
of the relationship between teachers and students. During learning activities, a condition will arise
where students feel less interested in the material presented by the teacher. In general, teachers only
carry out learning with the same model and are carried out continuously without any variation in the
implementation of learning, and as a result, the learning process of students will seem boring.

Problem-solving skills or problem-solving is one are part of Higher-Order Thinking Skills (HOTS)
(Alieffia, et al. 2018). The skills to solve problems are the highest level of HOTS these skills
combine creative and critical thinking to form perfect decisions that are expressed and re-examined.
(Manik P, et al. 2020). In line with this opinion, Yuliantaningrum & Sunarti (2020) suggesting that
problem-solving is the last part of the higher-order thinking process that links the skills to think
critically and creatively to get the final output correctly. Some of the benefits that students will get
when they have problem-solving skills, according to Dzaki and Nur (Fadhlurrohman, et al. 2020)
include : 1) In solving problems on questions, students will find many ways (divergent thinking) and
find more than one possible solution to a problem on the problem, 2) Trained to explore, have logical
reasoning, and think comprehensively, as well as 3) Good communication and socialization skills will
be created through group work. For this reason, it is very important to train students' problem-solving
skills.

Students' problem-solving skills can be known through the use of : A — Assen the problem, C — Create
a drawing, C — Conceptualize the strategy, E — Execute the solution, S — Scrutinize result (Cindikia, et
al, 2020). In indicator A, students identify the principle of the problem, so that students know how to
find solutions according to the principles of the problems that have been identified. In indicator C,
students express their understanding of the problem in the form of pictures. In the next C indicator,
students formulate steps systematically to facilitate the problem-solving process. In indicator E,
students use equations that can facilitate problem-solving. In the S indicator, students explain the
reasons that underlie the answers with categories of sure and not sure (Meisaroh, et al, 2020). By
using the indicator of problem-solving skills, it can trigger students to think more critically and
creatively.

The teacher's role in realizing this is very necessary to choose the right learning model that will help
achieve an effective and fun learning pattern and will support the improvement of problem-solving
skills in students. The use of cooperative learning models, especially the Team Games Tournament
(TGT) type, is very helpful in the learning process in question because the learning model can build
learning relationships between students and involve students to be more active during the learning
process (Damayanti, et al, 2017). The elements of games and reinforcement in the Team Games
Tournament (TGT) type of cooperative learning model will be very easy to apply and can involve the
activities of all students (Ama Ki'i, et a., 2020).

Renewal efforts in technological developments in the field of science are increasingly having a
positive impact on a more effective learning process. Therefore, teachers are required to master the
use of technology and renewable media to support the learning process. One way that can be done by
teachers to be more responsible for the development of their students is by utilizing e-learning-based
learning media. One type of e-learning-based learning media is Quizizz, where the results of
answering quizzes in games on Quizizz can be used as evaluation material for teachers. With the use
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of Quizizz learning media which is applied in conjunction with the Team's Games Tournament
method, it is expected to be able to improve students' physics problem-solving skills in high school.

Based on the explanation of the problems above, the researcher intends to conduct a research with the
title “Profile of Students' Physics Problem-solving Skills and Implementation of Quizizz-based Team
Games Tournament (QTGT) Method in Physics Learning”, which aims to analyze the profile of
students' physics problem-solving skills as a material for consideration in the application of learning
models and media that can improve the physics problem-solving skills of high school students.

METHOD

This research was preliminary research that is descriptive in nature by not testing the hypothesis. The
results of the research will be used as material for consideration in the application of learning models
and media that can improve the physics problem-solving skills of senior high school students.
Research instruments used to determine students' physics problem-solving skills include problem-
solving skills tests, questionnaires, and interviews with teachers of physics subjects.

The questions for testing the students’ problem-solving skills of students which amounted to 10 test
questions are equipped with indicators of problem-solving abilitiy, namely: ACCES. Student response
questionnaires after working on the questions, in the form of 10 questions about the learning
experience of students and the learning process carried out by the teacher in the classroom, where the
guestionnaire used is a standardized questionnaire and has been tested for validity and reliability.
Interviews with students and teachers aim to obtain further information on the teaching and learning
process in the classroom, whether or not activities have been carried out to practice problem-solving
skills, and the use of electronic learning media, namely Quizizz during the learning process, is also
intended to harmonize the answers between the two.

The research was conducted online from one of the Islamic high school in Gresik Regency with 100
students from four classes of 11™ grade, held in the even semester of the 2020/2021 academic year.
The data analysis technique used the results of the problem-solving skills test, questionnaire, and
interviews with the physics subject teacher. The data analysis technique used in this research is a
qualitative descriptive technique to describe the concrete situation according to the facts. The method
used by the researcher is briefly described in Figure 1. below.

. Determination of Research
Pgélsgpggy Instruments Problem- Data Retrieval
sloving Skills
Article Writing Idg{g{%; g)lghesm Data Analysis

Figure 1. Research method

RESULTS AND DISCUSSIONS

Physics Problem-solving Skills Test

Physics problem-solving skills require different reasoning. Everyone has a way of solving problems.
Therefore, in this research, 10 test questions were given based on the skills to solve physics problems
on sound wave material. The test answer sheet is equipped with an indicator of problem-solving skills
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(ACCES), where students are required to answer according to the instructions listed in the answer
sheet. After doing this research, the results of the physics problem-solving skills test are shown in the
following figure.

Male Student
Female Student

Total Student

11
2 A’ ——
Low (0-50) Medium (51-75) High (76-100)
Value Category

Figure 2. The relationship between the number of students and grade categories ACCES

Figure 2. shows the number of students who have scored in the low (0-50), medium (51-75), and high
(76-100) categories. These results are obtained from giving scores to the answers to 10 test questions
based on ACCES indicator problem-solving skills, each question has a score of 10 with each indicator
worth two, so that the total maximum score of 10 questions is 100. The total number of students in the
low-grade category was 92 students and the medium-grade category was eight students. In contrast to
the two categories, the results of the students' questions are not categorized as high scores.

The results in Figure 2. above, it is known that students still have difficulty solving problem-solving
skills-based test questions. These results were obtained from the process of analyzing students'
answers in each item on the answer sheet which has been equipped with ACCES problem-solving
skills indicators which include :

p-ISSN: 2477-5959 | e-ISSN: 2477-8451

A — Assen the problem (Identify the problem principles needed to solve the problem)

On the indicator A — Assen the problem, students are asked to show an understanding of the
principles of the problem needed to solve the problem in the problem. Based on the analysis of
answers from students, students can explain the principles of the problem on the question
according to what is expected, where it relates to the frequency of the sound source. These are
shown in Figure 3. below.

quesfion Number 6 decds with toherent

vibroting [ (ume  grequenty)

Figure 3. Examples of student answers on indicators assen the problem

C — Create a drawing (Translating words in the form of a picture that contains instructions in
solving problems)

On the indicator C — Create a drawing, students are asked to show the results of the translation
of words and sentences in the problem in the form of pictures containing the instructions needed
to solve the problems in the problem. Based on the analysis of answers from students, students
can translate words and sentences in the question in the form of a picture that is equipped with
additional information, which is follow what is expected. These are shown in Figure 4. below.
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Figure 4. Examples of student answers on indicators create a drawing

e C — Conceptualize the strategy (Outlines the steps to be used in troubleshooting)
On the indicator C — Conceptualize the strategy, students are asked to show the steps needed to
solve the problem in the problem. Based on the analysis of answers from students, students have
not been able to describe the steps clearly, such as examples of equations or formulas that will be
used are not listed as expected. These are shown in Figure 5. below.

C - Gonseptualize 4he strategy

\. determing the characteas Hc
of the Problem

2. repesert the problem in the

form Of & picture -

3. We the foermula

Figure 5. Examples of student answers on indicators Conceptualize the strategy

e E — Execute the solution (Apply formulas to solve problems)
On the indicator E — Execute the solution, students are asked to show the application of the
formula needed to solve the problem in the problem. Based on the analysis of answers from
students, students can apply the formula according to what is expected, but the final result of the
calculation using the formula is still not correct. These are shown in Figure 6. below.

€ - Txwte Ahe solubon

pye G202 N = g
2 L. N
200-f2) =2V -1) X ) x
T = 340
100) = - ol
B0cnz X S 425 Me
oM = A

Figure 6. Examples of student answers on indicators execute the solution

e S — Scrutinize your result (Are you sure about your answer? Why?)
On the indicator S — Scrutinize your result , students are asked to show their level of confidence
accompanied by reasons regarding the answers that have been described in the previous
indicators in the process of solving problems in the questions. Based on the answers from
students, students feel confident with the answers that have been described in the previous

indicators, but there are no clear reasons why students feel confident with the answers. These are
shown in Figure 7. below.

§ - Scrutinite Your result

Sure
T e

Figure 7. Examples of student answers on indicators scrutinize your result

not  Sure
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From the results of the data acquisition above, it is known that students still have difficulty solving
test questions based on problem-solving skills. This is closely related to students who are still not
accustomed to answering questions based on indicators of problem-solving skills. In addition,
problems in the Higher Order Thinking Skills (HOTS) category make students feel that the questions
given are too difficult to be described according to the indicators of problem-solving skills. However,
in some of these indicators, there are more prominent results. These are described in Figure 8. below.

: 20 5.04
4.69 4.73

! 60 4.46

. 1 431

1,20 I

1 00

Assen the Create a Conseptualize Execute the Scrutinize your
problem drawing the strategy solution result

Average Student Score

Problem-sloving Skill Indicator
Figure 8. The average score of students on each indicator of problem-solving skills

If you pay attention, in Figure 8. it is known that the highest average value of 100 students is shown
in the C — Create a drawing indicator, which shows that students can translate words and sentences in
questions in the form of pictures that are equipped with additional information. While the lowest
average score of 100 students is found in the indicator C — Conceptualize the strategy, which in other
words shows that students have not been able to describe the steps clearly, such as examples of
equations or formulas that will be used to solve problems. on the question.

Student Response Questionnaire

To find out the response of working on the physics problem-solving skills test questions, a
guestionnaire was given containing several questions about the learning experience of students and
the teacher's delivery during the physics learning process. Students are welcome to choose Strongly
Agree (SA), Agree (A), Disagree (D), or Strongly Disagree (SD) with the statements that have been
given. The questionnaire was given online using the google form platform.

The following is the result of student responses from the questionnaire that has been given, it can be
seen that (1) physics is not difficult and not boring, (2) discussion with friends is able to increase
students' knowledge about physics subjects, (3) students prefer offline learning, (4) teachers often
combine lecture and simulation methods or media during the learning process, (5) students will be
much more active and easy to understand physics learning accompanied by simulations or media, (6)
the sound wave material in physics lessons is a little difficult to understand, (7) the teacher has trained
problem-solving skills to solve physics problems, (8) students have difficulty when they have to
answer problem-solving skills test questions, (9) important problem-solving skills to be taught, and
the last one, (10) teachers have used Quizizz during the physics learning process. The results of
student responses from the questionnaires that have been given are shown in Table 1. below.
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Table 1. Student Response Questionnaire Results

Presentase (%0)

Statement
SA A D SD
Physics is very difficult and boring 5 34 5 5
Discussions with friends can increase my knowledge about physics

subjects 28 66 S .

| prefer learning online than offline 9 11 49 31
Teachers often use the lecture method compared to learning by using

. X . 9 44 42 5
simulations or media

I am more active and easy to understand physics learning

. . . X 14 60 22 4

accompanied by simulations or media
The material for sound waves in physics lessons is easy to understand 2 47 48 3
The teacher has trained problem-solving skills to solve physics 17 73 9 1

problems
I havg difficulty when I have to answer the problem-solving skills test 16 54 30 0
questions
Problem-solving skills are important to teach 39 58 2 1
The teacher has used Quizizz during the physics learning process 14 47 34 5

Teacher Interview

From the results of the student response questionnaire, to complete the information according to the
conditions in the field, interviews were conducted with the physics subject teacher at the school.
Based on the results of interviews, the teacher said that problem-solving skills had been trained on
students, with its application depending on the material to be delivered. The teacher also states that
problem-solving skills really need to be trained on students, this is done with the aim that students can
try or find out for themselves in obtaining the basic concepts of the material presented. So that by
applying these skills, the concept of the material will be more attached to students and much easier to
understand by students.

In the process, there are several obstacles such as the tendency of students who are already
accustomed to the physics learning method without an explanation of the concept first. Students prefer
learning directly with physics formulas or their understanding. In addition, there is a time constraint,
where the teacher needs more time to condition the class. This is because, when applying problem-
solving skills, students tend to have different thoughts which must later be combined into the same
thought on a physics concept that is being taught. Therefore, it takes a longer time for teachers to
apply problem-solving skills.

The teaching method used by the teacher is to combine the lecture method and also provide media or
simulations in the form of simple teaching aids that can support understanding in students. The Teams
Game's Tournament (TGT) learning model has been used by teachers in physics learning activities, in
which students are very enthusiastic and enthusiastic so that the class becomes more lively. During
the online learning process, the teacher also uses several application media such as Quizizz. The
media makes it very easy for both teachers and students to carry out the evaluation process or practice
questions during the learning process. According to the teacher’s, the methods, models, and learning
media depending on how students understand the concept and comfort during the learning process, so
that learning can take place properly according to the desired output.
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Relevant Research

To determine the effectiveness of the development of the Quizizz-based Team Games Tournament
(QTGT) method in improving the physics problem-solving skills of senior high school students, an
analysis was carried out on several previous research from national and international journals in
results with a span of 2017-2021. The following is a summary table of the results of the analysis that

has been carried out :

Author (Year)

Table 2. Relevant research in 2017-2021

Research Purposes

Research Design

Research Result

Ayumniyya, et al

Describe the profile of

¢ Quantitative descriptive

Analysis of the profile

(2021) students' higher-order  research of senior high school
thinking  skills in e Instrument development students' skills in high-
solving problems in with the ADDIE method order  thinking in
Newton's Law material ¢ Data collection in the form  solving problems

of tests and questionnaires ~ categorized as
moderate

Cindikia, et al Describe the profile of e Preliminary research with ~ Problem-solving skills

(2020) students' problem-  qualitative descriptive in students are still in
solving skills and the analysis the low category
implementation of e Collecting data in the form
guided inquiry models  of written tests, student
in high school interview questionnaires,

and teacher interview
guestionnaires
Herayanti, et al Proving the e The development research  The collaborative

(2020)

effectiveness of the
collaborative inquiry-
based blended learning

uses a 4-D model (define,
design, develop, and
disseminate), with testing

inquiry-based blended
learning model is very
effective for practicing

model to practice  on aone-shot case study physics problem-
physics problem-  pre-post test design. solving skills
solving skills e Collecting data in the form
of observation sheets and
student response
guestionnaires.
Hidaayatullaah,  Describe the Pre-experimental research Learning physics using
et al (2019) implementation of with one-group pretest- the Problem Based
learning using the posttest design Learning (PBL) model
Problem Based is very well done in
Learning (PBL) model practicing physics
to practice physics problem-solving skills

problem-solving skills

Kusuma, et al Describe the Pre-experimental research The overall average of

(2019) implementation of with one-group pretest- three different classes
learning using posttest design in each phase of
Complex Problem learning physics using
Solving (CPS) creative problem-
learning models to solving models.
practice physics

problem-solving skills

Wahyuni, et al Describe the Pre-experimental quantitative Learning using a
(2019) implementation of the research design, one-group cooperative model of
Team Games pretest-posttest the Team  Games
Tournament (TGT) Tournament (TGT)
cooperative  learning type of couple card
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Author (Year)

Research Purposes

Research Design

Research Result

model with the couple

card technique to
improve learning
outcomes

technique is very well
done

Sulastri, et al
(2019)

Interpreting the effect
of Quizizz application
on the LAPS-Talk-
Ball learning model in
improving  students’
Complex Problem
Solving (CPS) skills

Quantitative research with a
quasi-experimental design
type nonequivalent control
group design

The application of the

LAPS-Talk-Ball
learning model
integrated with

Android-based
interactive games is
able to train students'
Complex Problem
Solving (CPS) skills

Trianggono M., Describe the e Quantitative descriptive Male subjects tend to
et al (2018) differences in the  research express a lot of ideas
characteristics of e Data collection is in the and reasoning varied
creative thinking skills form of giving a answers, while female
based on gender in the description test in the form  subjects tend to detail
context of solving of 10 physics problem- the answers they put
physics problems. solving questions. forward in detail.
Olaniyan, et al Knowing the e Quasi-experimental study Polya Problem-
(2018) effectiveness of Polya  design control group pre- Solving and Target-
Problem-Solving and  test and post-test non- Task collaborative
Target-Task learning randomized, non- learning  approaches
approaches in high equivalent, and post-test improve student
school physics performance by gender
electrical materials and judging skills
compared to
conventional teaching
Batlolona J. R., Knowing the e Embedded experimental HPIL can be
et al (2018) improvement of  research with tal model recommended to
problem-solving and  design with paired sample  improve problem-
mastery of physics  t-test analysis. solving  skills and
concepts by using the e The material instrument mastery of physics
Hints and Peer  used 25 questions of concepts
Interaction  Learning  several choice items
(HPIL) learning  (concept mastery).
model.
Habibi M., et al Proving the feasibility e Research on the Science learning tools
(2017) of the science learning development of learning oriented to problem-

device-oriented to
problem-solving skills
using a direct teaching
model on the subject
of pressure.

p-ISSN: 2477-5959 | e-ISSN: 2477-8451

devices using the Dick and
Carey development model
with quantitative
descriptive analysis

e Collecting data in the form
of validation of learning
tools, observing the
implementation of lesson
plans, learning outcomes
tests, and assessing
problem-solving skills

solving skills using a
direct teaching model
that was developed is
suitable for use in the
learning process.
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Author (Year)

Research Purposes

Research Design

Research Result

Argaw, et al
(2017)

Knowing the effect of e Quasi-experimental

problem-based

research adapted

learning strategies on e Data collection based on

students' problem-
solving skills and their
role in building
motivation in students

inventory test and
motivation scale

There is no significant
difference between the
students' motivation to
learn physics in the
experimental and
comparison groups; no
gender differences in
problem-solving skills

across groups, and
there is no gender
difference in

motivation to learn
physics across groups

Pandiangan, et al
(2017)

Describe the validity
and effectiveness of

e Quasi-experimental
research with one group

Learning that applies
the PIL model is valid,

the PIL model pre-test and post-test. reliable, and effective
e Data were collected from to improve physics
pre-test and post-test problem-solving
Trianggono M. Describe the causal e Research literature studies  Concept
(2017) relationship  between  with linear regression understanding and
conceptual analysis and described creative thinking skills
understanding ~ and  descriptively. have a constructive
students' creative e Research data obtained causal relationship
thinking  skills in from the results of pre-test ~ that reinforces each
solving physics and post-test using other's roles in solving
problems objective tests and physics problems

descriptions.

Jiwangga, et al
(2017)

Knowing the tendency
of students' physics
learning achievement
by using the TGT type
cooperative  learning
model and using the
conventional learning
model

e Research with Quasi
Experiment category, with
research design used is
control group

e Sampling using random
sampling technique, with
documentation and test
techniques for data
collection

TGT type cooperative

learning can be an
alternative learning
model to increase
student  activity in
understanding concepts
in  science lessons,
especially physics
which will ultimately
improve physics

learning achievement

In this study, there are several research limitations, including : 1) The research was conducted on
students from four classes of 11" grade in one of the Islamic high school in the city of Gresik, 2) The
material tested in the physics problem-solving skills test is sound waves, and 3) This research is only
limited to knowing the profile of physics problem-solving skills in high school students, which will be
taken into consideration in implementing the Quizizz-based Team's Games Tournament (QTGT)
method in physics learning.

Based on the results of the analysis of several relevant studies from national and international journals
in results with a span of 2017-2021 where is shown in the Table 2. above as well as test results of
physics problem-solving skills tests for high school students, it can be the basis that the Quizizz-based
Team Games Tournament (QTGT) method is expected to be implemented to improve the physics
problem-solving skills of senior high school students.
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CONCLUSION AND SUGGESTION

Based on the research result using the preliminary research method that has been carried out, it can be
concluded that students' problem-solving skills are in a low category. This is closely related to
students who are still not accustomed to answering questions based on indicators of problem-solving
skills. In addition, problems in the Higher Order Thinking Skills (HOTS) category make students feel
that the questions given are too difficult to be described according to the indicators of problem-
solving skills. Therefore, to improve students' physics problem-solving skills, it is necessary to have
innovations in the implementation of learning such as the application of learning models and cutting-
edge learning media that are packaged attractively and adapted to the current era of globalization. In
other words, the Quizizz-based Team Games Tournament (TGT) method can be applied as an effort
to improve students' physics problem-solving skills.
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ABSTRACT

This research was conducted to describe the
implementation of teaching and learning activities using
the Quizizz-based Team Games Tournament (TGT)method
in improving the physics problem-solving Skitls of senior
high school students. The method used is preliminary
research with data collection techniques in the form of
written tests filled out by students, student response
guestionnaires, and teacher interviews, where data
acquisition will be analyzed descriptively qualitatively.
The research was conducted on 100 students of class Xl

——seienee—fro of thef MAN _in Gresik Regency. The

results of the research show th he problem-solving

skills of students in the low category with a value range of
0-50 as many as 92 students divided into 11 male students
and 81 female students and the medium category in the

Y1er

.

range of values 51-75 as many as 8 students divided into 2

male students and 6 female students, @"f he lowest
problem-solving skills criteria are found in the indicator C
- Conceptualize the strategy (outlining the steps to be used
in problem-solving) with an average value of 4.31,ﬁﬁhe
application of the Quizizz-based Team Games Tournament
TGF) method is expected to improve students' physics
problem-solving abilities. So, it can be concluded that to
improve students' physics problem-solving skills, the need
for innovations in the implementation of learning such as
the application of learning models and cutting-edge
learning media that are packaged attractively and adapted
to the current era of globalization.

)

3)

INTRODUCTION

Learning is a technique in the development of knowledge, abilities, and behavior in a new realm that
occurs when a person interacts with the environment and the information he has obtained. In addition
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to the interaction between students and their environment, the learning process can take place because
of the relationship between teachers and students. During learning activities, a condition will arise
where students feel less interested in the material presented by the teacher. In general, teachers only
carry out learning with the same model and are carried out continuously without any variation in the
implementation of learning, and as a result, the learning process of students will seem boring.

Problem-solving skills or problem-sloving is one part of atau Higher-Order Thinking Skills (HOTS)
(Alfika, et al. 2018). The skills to solve problems is the highest level of HOTS where this skills
combines creative and critical thinking to form perfect decisions which are expressed and re-
examined. (Nisa, et al. 2018). In line with this opinion, Yuliantaningrum & Sunarti (2020) suggesting
that problem-solving is the last part of the higher-order thinking process that links the skills to think
critically and creatively to get the final output correctly.

The problem-solving skills of students can be known through the use of ACCES indicators, namely :
A - Assen the problem, C - Create a drawing, C - Conseptualize the strategy, E - Execute the solution,
S - Scrutinize result (Teodorescu, et al, 2013). In indicator A, students identify the principle of the
problem, so that students know how to find solutions according to the principles of the problems that
have been identified. In indicator C, students express their understanding of the problem in the form
of pictures. In the next C indicator, students formulate steps systematically to facilitate the problem-
solving process. In indicator E, students use equations that can facilitate problem-solving. In the S
indicator, students explain the reasons that underlie the answers with categories of sure and not sure
(Siti, et al, 2020).

The selection of the right learning model will help achieve an effective and fun learning pattern. The
use of cooperative learning models, especially the Team Games Tournament (TGT) type, is very
helpful in the learning process in question because the learning model can build learning relationships
between students and involve students to be more active during the learning process (lrawan, 2017).
The elements of games and reinforcement in the FeanTGames-Tournament(IGT) type of cooperative
learning model will be very easy to apply and can involve the activities of all students (Yulianto et al.,
2016).

Renewal efforts in technological developments in the field of science are increasingly having a
positive impact on a more effective learning process. Therefore, teachers are required to master the
use of technology and renewable media to support the learning process. One way that can be done by
teachers to be more responsible for the development of their students is by utilizing e-learning-based
learning media. One type of e-learning-based learning media is Quizizz, where the results of
answering quizzes in games on Quizizz can be used as evaluation material for teachers.

Based on the explanation of the problems above, the researcher intends to conduct a research with the
title “Profile of Students' Physics Problem-sloving Skills and Implementation of Quizizz-based Team
Games Tournament (TGT) Method in Senior High Schools”.

METHOD
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This research is preliminary research that is descrlptlve in nature by not testing the hypothegs The

results of the research will be used as material for consideration in the application of learning models /
and media that can improve the physics problem-solving skills of senior high school students.

The research was conducted online af MAN 2 Gresik with 100 students from class X1 MIPA 1, XI
MIPA 3, XI MIPA 4, and XI MIPA 5, in the even semester of the 2020/2021 academic year. The
data analysis technique used the results of the problem-solving skills test, questionnaire, and
interviews with the physics subject teacher.

The questions for testing the problem-solving skills of students are equipped with indicators of
problem-solving abilitiy, namely: ACCES. Student response questionnaires after working on th

questions, in the form of 10 questions about the learning experience of students and the learnin

process carried out by the teacher in the classroom. Interviews with students and teachers aim to

obtain further information on the teaching and learning process in the classroom, whether or not
activities have been carried out to practice problem-solving skills, and the use of electronic learning
media, namely Quizizz during the learning process, is also intended to harmonize the answer
between the two.

The data analysis technique used in this research is a qualitative descriptive technique to describe the
concrete situation according to the/fFf)ts.

Vﬁwfﬂ

=+ @ 4 9 | Cé’:é/
7/
. Determination of Research
Pgé;rg;pgr:y Instruments Problem- Data Retrieval
sloving Skills
. . Identify Problem- :
Article Writing sloving Skills Data Analysis

Ry

~ < Biagram 1. Research method }'D J UC@/

RESULTS AND DISCUSSIONS

Physics Problem-sloving Skills Test
Physics problem solving skills reqU|re different reasoning. Everyone-has-a-way-of-solving-problems.

Th is research,/10 test questions were given based on the skills to solve physics problems :_ =D
on sound wave materjal. TWS equipped with an indicator of problem=solving s skills
udents are required to answer according to the instructions listed in the answer
sheet. After doing this search the results of the physics problem-solving skills test are shown in the

fallowing graph. j D .

,(/( e ﬂ[,)fe;(lﬂ( “
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4:\ &Mﬂg} The relationship between the number of students and grade categories ACCES

G@Qh_l shows the number of students who have scores in the low (0-50), medium (51-75), and hig

K/“VS (76-100) categories. These results are obtained from giving scores to the answers to 10 test question
based on ACCES indicator problem-sloving abilities, where each question has a score of 10 with eac
indicator worth two, so that the total total maximum score of 10 questions is 100. The total number of
students in the low-grade category was 92 students, which were divided into 11 male students and 8
female students. For the moderate value category, there are a total of 8 students divided into 2 mal
students and 6 female students. In contrast to the two categories, the results of the students' questi
are not categorized as high scores.

9

b op !

From the results of data acquisition above, it is known that students still have difficulty solving
problem-solving skills-based test questions. These results were obtained from the process of analyzing
students' answers in each item on the answer sheet which has been equipped with ACCES problem-
solving skills indicators which include :

e A - Assen the problem (Identify the problem principles needed to solve the problem) ) f"-/ j

hC Msten we Probieny )
(oay no.¢

Yy ; : I/] Q )
S bungon  ae NN ‘Jur‘.qw rmevac tocarn ¥ehoen L l-é\.f:ff'/ (;(
(F”J 3 W Examples of student answers on indicators assen the problem

In Picture 1. students are asked to show an understanding of the principles of the problem needed
to solve the problem in the problem. Based on the analysis of answers from students, students
can explain the principles of the problem on the question according to what is expected, where it
relates to the frequency of the sound source.

e C - Create a drawing (?lnslating words in the form of a picture that contains instructions in

solving problems) ﬁ
j L Coto a d"ﬂ‘-ﬂ\\‘

T—
g‘ b—'/——/
=
S1
Pic . Examples of student answers on indicators create a drawing
/] ‘7
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In PjCtugge 2. students are asked to show the results of the translation of words and sentences in
the problem in the form of pictures containing the instructions needed to solve the problems in
the problem. Based on the analysis of answers from students, students can translate words and
sentences in the question in the form of a picture that is equipped with additional information,
which is following what is expected.

e C - Conseptualize the strategy (Outlines the steps to be used in troubleshootlng)

t ( Conmepantne Y0 Cxroveg /
1. SO o Jemmiceen w06
1. MprAlntuikan mm\m\g\m\ y fu0 c\'\\”\\ Lontule rrn'v
Gy

3. kOn A S
? Picture 3. Examples of student answers on indicators conseptualize the strategy

In Prefuré 3. students are asked to show the steps needed to solve the problem in the problem.
Based on the analysis of answers from students, students have not been able to describe the steps
clearly, such as examples of equations or formulas that will be used are not listed as expected.

e E - Execute the solution (Apply formulas to solve problems)

¢ Cxetru  ‘Whe solwhon )
A = Lan-t( )

= v v Aat
1
Mock L= e X
= o)
2 3): A 340
> 0,8
a p3 = ALS Y\
“+
o e 2

2 X

LRCR

Picture 4. Examples of student answers on indicators execute the solution

In Picture 4. students are asked to show the application of the formula needed to solve the
problem in the problem. Based on the analysis of answers from students, students can apply the
formula according to what is expected, but the final result of the calculation using the formula is
still not correct.

e S - Scrutinize your result (Are you sure about your answer? Why?)

L Stmutimag ulk )
CE Ty 1 &y, |

Picture 5. Examples of student answers on indicators scrutinize your resuflt

In Picture 5. students are asked to show their level of confidence accompanied by reasons
regarding the answers that have been described in the previous indicators in the process of
solving problems in the questions. Based on the answers from students, students feel confident
with the answers that have been described in the previous indicators, but there are no clear
reasons why students feel confident with the answers.
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Graph2. The average value of students on each indicator of problem-solving skills

If you pay attention, in Graph 2. it is known that the highest average value of 100 students is shown
in the C - Create a drawing indicator, which shows that students can translate words and sentences in
questions in the form of pictures that are equipped with additional information. While the lowest
average value of 100 students is found in the indicator C - Conceptualize the strategy, which in other
words shows that students have not been able to describe the steps clearly, such as examples of
equations or formulas that will be used to solve problems. on the question.

Student Response Questionnaire

To find out the response of working on the physics problem-solving skills test questions, a
questionnaire was given containing several questions about the learning experience of students and
the teacher's delivery during the physics learning process. Students are welcome to choose Strongly
Agree (SA), Agree (A), Disagree (D), or Strongly Disagree (SD) with the statements that have been
given. The questionnaire was given online using the google form platform. '{he following is the result
of student responses from the questionnaire that has been given,‘%ﬂgET ;

Table 1. Student Response Questionnaire Results

Presentase (%)

Statement SA A D SD
Physics is very difficult and boring 5 34 5 5
Discussions with friends can increase my knowledge about physics
) 28 66 5 1
subjects
| prefer learning online than offline 9 11 49 31

Teachers often use the lecture method compared to learning by using
simulations or media

I am more active and easy to understand physics learning
. . . . 14 60 22 4

accompanied by simulations or media

The material for sound waves in physics lessons is easy to understand 2 47 48 3

The teacher has trained problem-solving skills to solve physics 17 73 9 1

9 4 42 5

problems
| havg difficulty when | have to answer the problem-solving skills test 16 54 30 0
questions
Problem-sloving skills are important to teach 39 58 2 1
The teacher has used Quizizz during the physics learning process 14 47 34 5
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Based on the table, it can be seen that (1) physics is not difficult and not boring, (2) discussion with/

friends is able to increase students’ knowledge about physics subjects, (3) students prefer offline
learning, (4) teachers often combine lecture and simulation methods or media during the learning
process, (5) students will be much more active and easy to understand physics learning accompanied
by simulations or media, (6) the sound wave material in physics lessons is a little difficult to
understand, (7) the teacher has trained problem-sloving skills to solve physics problems, (8) students
have difficulty when they have to answer problem-solving skills test questions, (9) important
problem-sloving skills to be taught, and the last one, (10) teachers have used Quizizz during the
physics learning process.

Teacher Interview
From the results of the student response questionnaire, to complete the information according to the
conditions in the field, interviews were conducted with the physics subject teacher at the school.
Based on the results of interviews, the teacher said that problem-solving skills had been trained on

students, with its application depending on the material to be delivered. The teacher also states that |
problem-solving skills really need to be trained on students, this is done with the aim that students can |
try or find out for themselves in obtaining the basic concepts of the material presented. So that by |

applying this skills, the concept of the material will be more attached to students and much easier to
understand by students.

In the process, there are several obstacles such as the tendency of students who are already
accustomed to the physics learning method without an explanation of the concept first. Students prefer
learning directly with physics formulas or their understanding. In addition, there is a time constraint,
where the teacher needs more time to condition the class. This is because, when applying problem-
solving skills, students tend to have different thoughts which must later be combined into the same
thought on a physics concept that is being taught. Therefore, it takes a longer time for teachers to
apply problem-solving skills.

The teaching method used by the teacher is to combine the lecture method and also provide media or
simulations in the form of simple teaching aids that can support understanding in students. The Teams
Game's Tournament (TGT) learning model has been used by teachers in physics learning activities, in
which students are very enthusiastic and enthusiastic so that the class becomes more lively. During
the online learning process, the teacher also uses several application media such as Quizizz, the media
makes it very easy for both teachers and students to carry out the evaluation process or practice
questions during the learning process. According to the teacher, the methods, models, and learning
media used by the teacher depend on how students understand the concept and comfort during the
learning process, so that learning can take place properly according to the desired output.

|

|
|
|
|
[

/

Relevant Research /
To determine the effectiveness of the development of the Quizizz-based Team Games Tournamey ;

(TGT) method in improving the physics problem-solving skills of senior high school students,_
analysis was carried out on several previous research results with a span of 2017-2018. The followmg
is a summary table of the results of the analysis that has been carried out :
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Authors (year)

Table 2. Relevant research in 2017-2021

Research Purpose

Research Design

Research Results

Ayumniyya, et al

Describe the profile of

e Quantitative descriptive

Analysis of the profile

(2021) students' higher-order research of senior high school
thinking  skills  in e Instrument development students' ability in
solving problems in with the ADDIE method high-order thinking in
Newton's Law material o Data collection in the form  Solving problems

of tests and questionnaires ~ categorized as
moderate

Cindikia, et al Describe the profile of e Preliminary research with ~ Problem-solving skills

(2020) students' problem-  qualitative descriptive in students are still in
solving skills and the  analysis the low category
implementation of e Collecting data in the form
guided inquiry models  of written tests, student
in high school interview questionnaires,

and teacher interview
guestionnaires
Herayanti, et al Proving the e The development research  The collaborative

(2020)

effectiveness of the
collaborative inquiry-
based blended learning

uses a 4-D model (define,
design, develop, and
disseminate), with testing

inquiry-based blended
learning model is very
effective for practicing

model to practice  on a one-shot case study physics problem-
physics problem- pre-post test design. solving skills
solving skills e Collecting data in the form
of observation sheets and
student response
guestionnaires.
Hidaayatullaah, = Describe the Pre-experimental research Learning physics using
et al (2019) implementation of with one-group pretest- the Problem Based
learning using the posttest design Learning (PBL) model
Problem Based is very well done in
Learning (PBL) model practicing physics
to practice physics problem-solving skills
problem-solving skills
Kusuma, et al Describe the Pre-experimental research The overall average of
(2019) implementation of with one-group pretest- three different classes
learning using posttest design in each phase of
Complex Problem learning physics using
Solving (CPS) creative problem-
learning models to solving models.
practice physics
problem-solving skills
Wahyuni, et al Describe the Pre-experimental quantitative Learning using a
(2019) implementation of the research design, one-group cooperative model of
Team Games pretest-posttest the Team  Games
Tournament  (TGT) Tournament  (TGT)
cooperative  learning type of couple card
model with the couple technique is very well
card technique to done
improve learning
outcomes
Sulastri, et al Interpreting the effect Quantitative research witha  The application of the
(2019) of Quizizz application quasi-experimental design LAPS-Talk-Ball
on the LAPS-Talk- type nonequivalent control learning model
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Authors (year)

Research Purpose

Research Design

Research Results

Ball learning model in group design

improving  students'
Complex Problem
Solving (CPS) abilities

integrated with
Android-based

interactive games is
able to train students'
Complex Problem
Solving (CPS) abilities

Trianggono M.,
et al (2018)

Describe the o
differences in the
characteristics of e

creative thinking skills
based on gender in the

Quantitative descriptive
research

Data collection is in the
form of giving a
description test in the form

Male subjects tend to
express a lot of ideas
and reasoning varied
answers, while female
subjects tend to detail

context of solving of 10 physics problem- the answers they put
physics problems. solving questions. forward in detail.
Olaniyan, et al Knowing the e Quasi-experimental study  Polya Problem-

(2018) effectiveness of Polya  design control group pre- Solving and Target-
Problem-Solving and  test and post-test non- Task collaborative
Target-Task learning randomized, non- learning  approaches
approaches in high  equivalent, and post-test improve student
school physics performance by gender
electrical materials and judging ability
compared to
conventional teaching
Batlolona J. R., Knowing the e Embedded experimental HPIL can be
et al (2018) improvement of  research with tal model recommended to
problem-solving and  design with paired sample  improve problem-
mastery of physics  t-test analysis. solving  skills and
concepts by using the e The material instrument mastery of  physics
Hints and Peer used 25 questions of concepts
Interaction  Learning  several choice items
(HPIL) learning  (concept mastery).
model.
Habibi M., et al Proving the feasibility e Research on the Science learning tools
(2017) of the science learning  development of learning oriented to problem-
device-oriented to  devices using the Dick and  solving skills using a
problem-solving skills Carey development model  direct teaching model
using a direct teaching  with quantitative that was developed is
model on the subject  descriptive analysis suitable for use in the
of pressure. e Collecting data in the form  learning process.
of validation of learning
tools, observing the
implementation of lesson
plans, learning outcomes
tests, and assessing
problem-solving skills
Argaw, et al Knowing the effect of e Quasi-experimental There is no significant
(2017) problem-based research adapted difference between the

learning strategies on e
students' problem-
solving skills and their
role in building
motivation in students
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motivation scale
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gender differences in
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across groups, and
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Authors (year)

Research Purpose

Research Design

Research Results

there is no gender
difference in
motivation to learn
physics across groups

Pandiangan, et al
(2017)

Describe the validity e
and effectiveness of

Quasi-experimental
research with one group

Learning that applies
the PIL model is valid,

the PIL model pre-test and post-test. reliable, and effective
e Data were collected from  to improve physics
pre-test and post-test problem-solving
Trianggono M. Describe the causal e Research literature studies  Concept
(2017) relationship  between  with linear regression understanding and
conceptual analysis and described creative thinking skills
understanding and  descriptively. have a constructive
students' creative e Research data obtained causal relationship
thinking  skills in from the results of pre-test that reinforces each
solving physics and post-test using other's roles in solving
problems objective tests and physics problems

descriptions.

Jiwangga, et al
(2017)

Knowing the tendency e
of students' physics
learning achievement
by using the TGT type
cooperative  learning e
model and using the
conventional learning
model

Research with Quasi
Experiment category, with
research design used is
control group

Sampling using random
sampling technique, with
documentation and test
techniques for data
collection

TGT type cooperative
learning can be an

alternative learning
model to increase
student activity in
understanding concepts
in  science lessons,
especially physics

which will ultimately
improve physics
learning achievement

Based on the results of the analysis of several relevant studies in the range of 2017 to 2021 where is

shown in the table above, it can be the basis that the Quizizz-based Team Games Tournament (TGT)
method is expected to be implemented to improve the physics problem-solving skills of senior high

school students.

solving skills.
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CONCLUSION AND SUGGESTION (qur’{’ e ‘ﬁ .e'\]
e

Based on the results of the research using the preliminary research method that has been carried out, it
can be concluded that students' problem-solving skills are in a low category. Therefore, to improve
students' physics problem-solving skills, it is necessary to have innovations in the implementation of
learning such as the application of learning models and cutting-edge learning media that are packaged
| attractively and adapted to the current era of globalization. In other words, the Quizizz-based Team
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Keywords : ABSTRACT
problem-sloving skills; team This research was conducted to describe the
games tournament; quizizz implementation of teaching and learning activities using the

Quizizz-based Team Games Tournament (TGT) method in
improving the physics problem-solving skills of senior high
school students. The method used is preliminary research
with data collection techniques in the form of written tests
filled out by students, student response questionnaires, and
teacher interviews, where data acquisition will be analyzed
descriptively qualitatively. The research was conducted on
100 students of class XI science from one of the MAN in
Gresik Regency. The results of the research show that (1)
The problem-solving skills of students in the low category
with a value range of 0-50 as many as 92 students divided
into 11 male students and 81 female students and the
medium category in the range of values 51-75 as many as 8
students divided into 2 male students and 6 female students,
(2) The lowest problem-solving skills criteria are found in
the indicator C - Conceptualize the strategy (outlining the
steps to be used in problem-solving) with an average value
of 4.31, (3) The application of the Quizizz-based Team
Games Tournament (TGT) method is expected to improve
students' physics problem-solving abilities. So, it can be
concluded that to improve students' physics problem-
solving skills, the need for innovations in the
implementation of learning such as the application of
learning models and cutting-edge learning media that are
packaged attractively and adapted to the current era of
globalization.

INTRODUCTION

Learning is a technique in the development of knowledge, abilities, and behavior in a new realm that
occurs when a person interacts with the environment and the information he has obtained. In addition
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to the interaction between students and their environment, the learning process can take place because
of the relationship between teachers and students. During learning activities, a condition will arise
where students feel less interested in the material presented by the teacher. In general, teachers only
carry out learning with the same model and are carried out continuously without any variation in the
implementation of learning, and as a result, the learning process of students will seem boring}.

Problem-solving skills or problem-sloving is one part of atau Higher-Order Thinking Skills (HOTS)
(Alfika, et al. 2018). The skills to solve problems is the highest level of HOTS where this skills
combines creative and critical thinking to form perfect decisions which are expressed and re-examined.
(Nisa, et al. 2018). In line with this opinion, Yuliantaningrum & Sunarti (2020) suggesting that problem-
solving is the last part of the higher-order thinking process that links the skills to think critically and
creatively to get the final output correctly.

The problem-solving skills of students can be known through the use of ACCES indicators, namely : A
- Assen the problem, C - Create a drawing, C - Conseptualize the strategy, E - Execute the solution, S
- Scrutinize result (Teodorescu, et al, 2013). In indicator A, students identify the principle of the
problem, so that students know how to find solutions according to the principles of the problems that
have been identified. In indicator C, students express their understanding of the problem in the form of
pictures. In the next C indicator, students formulate steps systematically to facilitate the problem-
solving process. In indicator E, students use equations that can facilitate problem-solving. In the S
indicator, students explain the reasons that underlie the answers with categories of sure and not sure
(Siti, et al, 2020).

[The selection of the right learning model will help achieve an effective and fun learning pattern.l The
use of cooperative learning models, especially the Team Games Tournament (TGT) type, is very helpful
in the learning process in question because the learning model can build learning relationships between
students and involve students to be more active during the learning process (Irawan, 2017). The
elements of games and reinforcement in the Team Games Tournament (TGT) type of cooperative
learning model will be very easy to apply and can involve the activities of all students (Yulianto et al.,
2016).

[Renewal efforts in technological developments in the field of science are increasingly having a positive
impact on a more effective learning process. [Therefore, teachers are required to master the use of
technology and renewable media to support the learning process. One way that can be done by teachers
to be more responsible for the development of their students is by utilizing e-learning-based learning
media. One type of e-learning-based learning media is Quizizz, where the results of answering quizzes
in games on Quizizz can be used as evaluation material for teachers.

Based on the explanation of the problems above, the researcher intends to conduct a research with the
title “Profile of Students' Physics Problem-sloving Skills and Implementation of Quizizz-based Team
Games Tournament (TGT) Method in Senior High Schools”.

METHOD
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This research is preliminary research that is descriptive in nature by not testing the hypothesis. The
results of the research will be used as material for consideration in the application of learning models
and media that can improve the physics problem-solving skills of senior high school students.

The research was conducted online at MAN 2 Gresik with 100 students from class X1 MIPA 1, XI
MIPA 3, XI MIPA 4, and X1 MIPA 5, held in the even semester of the 2020/2021 academic year. The
data analysis technique used the results of the problem-solving skills test, questionnaire, and interviews
with the physics subject teacher.

The questions for testing the problem-solving skills of students are equipped with indicators of problem-
solving abilitiy, namely: ACCES. Student response questionnaires after working on the questions, in
the form of 10 questions about the learning experience of students and the learning process carried out
by the teacher in the classroom. Interviews with students and teachers aim to obtain further information
on the teaching and learning process in the classroom, whether or not activities have been carried out
to practice problem-solving skills, and the use of electronic learning media, namely Quizizz during the
learning process, is also intended to harmonize the answers between the twol

The data analysis technique used in this research is a qualitative descriptive technique to describe the
concrete situation according to the facts.

Determination of Research
Instruments Problem- Data Retrieval
sloving Skills

Preliminary
Research

Identify Problem-

Article Writing sloving Skills

Data Analysis

Diagram] 1. Research method

RESULTS AND DISCUSSIONS

Physics Problem-sloving Skills Test

Physics problem-solving skills require different reasoning. Everyone has a way of solving problems.
Therefore, in this research, 10 test questions were given based on the skills to solve physics problems
on sound wave material. The test answer sheet is equipped with an indicator of problem-solving skills
(ACCES), where students are required to answer according to the instructions listed in the answer sheet.
After doing this research, the results of the physics problem-solving skills test are shown in the
following [graph.
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|Graphl 1. The relationship between the number of students and grade categories ACCES

Graph| 1. shows the number of students who have scores in the low (0-50), medium (51-75), and high
(76-100) categories. These results are obtained from giving scores to the answers to 10 test questions
based on ACCES indicator problem-sloving abilities, where each question has a score of 10 with each
indicator worth two, so that the total total maximum score of 10 questions is 100. The total number of
students in the low-grade category was 92 students, Mhich were divided into 11 male students and 81
female students. For the moderate value category, there are a total of |8 students divided into 2 male

students and 6 female students. In contrast to the two categories, the results of the students' questions
are not categorized as high scores.

From the results of data acquisition above, it is known that students still have difficulty solving problem-
solving skills-based test questions. These results were obtained from the process of analyzing students'

answers in each item on the answer sheet which has been equipped with ACCES problem-solving skills
indicators which include :

e A - Assen the problem (Identify the problem principles needed to solve the problem)

A O Rsten e Probiem §
Loay .
NO-%  hervobungan ataon  buays

Sanx beegever  tetary ¥thoen (L \wents

Picture|1. Examples of student answers on indicators assen the problem

In Picture 1. students are asked to show an understanding of the principles of the problem needed
to solve the problem in the problem. Based on the analysis of answers from students, students can
explain the principles of the problem on the question according to what is expected, where it relates
to the frequency of the sound source.

e C - Create a drawing (Translating words in the form of a picture that contains instructions in
solving problems)
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Picture 2. Examples of student answers on indicators create a drawing
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In Picture 2. students are asked to show the results of the translation of words and sentences in the
problem in the form of pictures containing the instructions needed to solve the problems in the
problem. Based on the analysis of answers from students, students can translate words and
sentences in the question in the form of a picture that is equipped with additional information,
which is following what is expected.
e C - Conseptualize the strategy (Outlines the steps to be used in troubleshooting)
t L tonepantae YN ok )
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Picture 3. Examples of student answers on indicators conseptualize the strategy

In Picture 3. students are asked to show the steps needed to solve the problem in the problem.
Based on the analysis of answers from students, students have not been able to describe the steps
clearly, such as examples of equations or formulas that will be used are not listed as expected.

e E - Execute the solution (Apply formulas to solve problems)
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Picture 4. Examples of student answers on indicators execute the solution

In Picture 4. students are asked to show the application of the formula needed to solve the problem
in the problem. Based on the analysis of answers from students, students can apply the formula
according to what is expected, but the final result of the calculation using the formula is still not
correct.

e S - Scrutinize your result (Are you sure about your answer? Why?)
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Picture 5. Examples of student answers on indicators scrutinize your result

In Picture 5. students are asked to show their level of confidence accompanied by reasons
regarding the answers that have been described in the previous indicators in the process of solving
problems in the questions. Based on the answers from students, students feel confident with the
answers that have been described in the previous indicators, but there are no clear reasons why
students feel confident with the answers.
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Graph2. The average value of students on each indicator of problem-solving skills

If you pay attention, in Graph 2. it is known that the highest average value of 100 students is shown in
the C - Create a drawing indicator, which shows that students can translate words and sentences in
questions in the form of pictures that are equipped with additional information. While the lowest
average value of 100 students is found in the indicator C - Conceptualize the strategy, which in other
words shows that students have not been able to describe the steps clearly, such as examples of
equations or formulas that will be used to solve problems. on the question.

Student Response Questionnaire

To find out the response of working on the physics problem-solving skills test questions, a questionnaire
was given containing several questions about the learning experience of students and the teacher's
delivery during the physics learning process. Students are welcome to choose Strongly Agree (SA),
Agree (A), Disagree (D), or Strongly Disagree (SD) with the statements that have been given. The
questionnaire was given online using the google form platform. The following is the result of student
responses from the questionnaire that has been given,

[Table 1. Student Response Questionnaire Results

Presentase (%0)

Statement SA A D sD
Physics is very difficult and boring 5 34 5 5
Discussions with friends can increase my knowledge about physics
: 28 66 5 1
subjects
| prefer learning online than offline 9 11 49 31

Teachers often use the lecture method compared to learning by using
simulations or media

I am more active and easy to understand physics learning 14 60 22 4
accompanied by simulations or media

The material for sound waves in physics lessons is easy to understand 2 47 48 3
The teacher has trained problem-solving skills to solve physics 17 713 9 1

9 44 42 5

problems
I havg difficulty when | have to answer the problem-solving skills test 6 54 30 0
questions
Problem-sloving skills are important to teach 39 58 2 1
The teacher has used Quizizz during the physics learning process 14 47 34 5
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Based on the table, it can be seen that (1) physics is not difficult and not boring, (2) discussion with
friends is able to increase students' knowledge about physics subjects, (3) students prefer offline
learning, (4) teachers often combine lecture and simulation methods or media during the learning
process, (5) students will be much more active and easy to understand physics learning accompanied
by simulations or media, (6) the sound wave material in physics lessons is a little difficult to understand,
(7) the teacher has trained problem-sloving skills to solve physics problems, (8) students have difficulty
when they have to answer problem-solving skills test questions, (9) important problem-sloving skills to
be taught, and the last one, (10) teachers have used Quizizz during the physics learning process.

Teacher Interview

From the results of the student response questionnaire, to complete the information according to the
conditions in the field, interviews were conducted with the physics subject teacher at the school. Based
on the results of interviews, the teacher said that problem-solving skills had been trained on students,
with its application depending on the material to be delivered. The teacher also states that problem-
solving skills really need to be trained on students, this is done with the aim that students can try or find
out for themselves in obtaining the basic concepts of the material presented. So that by applying this
skills, the concept of the material will be more attached to students and much easier to understand by
students.

In the process, there are several obstacles such as the tendency of students who are already accustomed
to the physics learning method without an explanation of the concept first. Students prefer learning
directly with physics formulas or their understanding. In addition, there is a time constraint, where the
teacher needs more time to condition the class. This is because, when applying problem-solving skills,
students tend to have different thoughts which must later be combined into the same thought on a
physics concept that is being taught. Therefore, it takes a longer time for teachers to apply problem-
solving skills.

The teaching method used by the teacher is to combine the lecture method and also provide media or
simulations in the form of simple teaching aids that can support understanding in students. The Teams
Game's Tournament (TGT) learning model has been used by teachers in physics learning activities, in
which students are very enthusiastic and enthusiastic so that the class becomes more lively. During the
online learning process, the teacher also uses several application media such as Quizizz, the media
makes it very easy for both teachers and students to carry out the evaluation process or practice
questions during the learning process. According to the teacher, the methods, models, and learning
media used by the teacher depend on how students understand the concept and comfort during the
learning process, so that learning can take place properly according to the desired output.

Relevant Research

To determine the effectiveness of the development of the Quizizz-based Team Games Tournament
(TGT) method in improving the physics problem-solving skills of senior high school students, an
analysis was carried out on several previous research results with a span of 2017-2018| The following
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is a summary table of the results of the analysis that has been carried out :

Table 2. Relevant research in 2017-2021
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Authors (year)

Research Purpose

Research Design

RResearch| Results

Ayumniyya, et al

Describe the profile of

e Quantitative descriptive

Analysis of the profile
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(2021) students' higher-order  research of senior high school
thinking  skills  in e Instrument development students' ability in
solving problems in with the ADDIE method high-order thinking in
Newton's Law material o Data collection in the form  solving problems

of tests and questionnaires ~ categorized as
moderate

Cindikia, et al Describe the profile of e Preliminary research with ~ Problem-solving skills

(2020) students' problem-  qualitative descriptive in students are still in

solving skills and the
implementation of
guided inquiry models

analysis
Collecting data in the form
of written tests, student

the low category

in high school interview questionnaires,
and teacher interview
guestionnaires
Herayanti, et al Proving the o The development research  The collaborative

(2020)

effectiveness of the
collaborative inquiry-
based blended learning

uses a 4-D model (define,
design, develop, and
disseminate), with testing

inquiry-based blended
learning model is very
effective for practicing

model to practice  on aone-shot case study physics problem-
physics problem-  pre-post test design. solving skills
solving skills e Collecting data in the form
of observation sheets and
student response
guestionnaires.
Hidaayatullaah, Describe the Pre-experimental research Learning physics using
etal (2019) implementation of with one-group pretest- the Problem Based
learning using the posttest design Learning (PBL) model
Problem Based is very well done in
Learning (PBL) model practicing physics
to practice physics problem-solving skills
problem-solving skills
Kusuma, et al Describe the Pre-experimental research The overall average of
(2019) implementation of with one-group pretest- three different classes
learning using posttest design in each phase of
Complex Problem learning physics using
Solving (CPS) learning creative problem-
models to practice solving models.
physics problem-
solving skills
Wahyuni, et al Describe the Pre-experimental quantitative Learning using a
(2019) implementation of the research design, one-group cooperative model of
Team Games pretest-posttest the Team  Games
Tournament (TGT) Tournament (TGT)
cooperative  learning type of couple card
model with the couple technique is very well
card  technique to done
improve learning
outcomes
Sulastri, et al |Interpreting the effect Quantitative research witha  The application of the
(2019) of Quizizz application quasi-experimental design LAPS-Talk-Ball
on the LAPS-Talk-Ball type nonequivalent control learning model
learning model in group design integrated with
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improving  students’
Complex Problem
Solving (CPS) abilities

Android-based

interactive games is
able to train students'
Complex Problem
Solving (CPS) abilities
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Trianggono M., Describe the e Quantitative descriptive Male subjects tend to
et al (2018) differences in  the  research express a lot of ideas
characteristics of e Data collection is in the and reasoning varied
creative thinking skills  form of giving a answers, while female
based on gender in the  description test in the form  subjects tend to detail
context of solving  of 10 physics problem- the answers they put
physics problems. solving questions. forward in detail.
Olaniyan, et al Knowing the e Quasi-experimental study  Polya Problem-Solving
(2018) effectiveness of Polya  design control group pre-  and Target-Task
Problem-Solving and  test and post-test non- collaborative learning
Target-Task learning  randomized, non- approaches  improve
approaches in high  equivalent, and post-test student performance by
school physics gender and judging
electrical materials ability compared to
conventional teaching
BatlolonaJ.R., et  Knowing the e Embedded experimental HPIL can be
al (2018) improvement of  research with tal model recommended to
problem-solving and  design with paired sample  improve problem-
mastery of physics  t-test analysis. solving  skills and
concepts by using the e The material instrument mastery of  physics
Hints and Peer used 25 questions of concepts
Interaction  Learning  several choice items
(HPIL) learning model. (concept mastery).
Habibi M., et al Proving the feasibility e Research on the Science learning tools
(2017) of the science learning  development of learning oriented to problem-
device-oriented to devices using the Dick and  solving skills using a
problem-solving skills  Carey development model  direct teaching model
using a direct teaching with quantitative that was developed is
model on the subject of  descriptive analysis suitable for use in the
pressure. o Collecting data in the form  learning process.
of validation of learning
tools, observing the
implementation of lesson
plans, learning outcomes
tests, and assessing
problem-solving skills
Argaw, et al Knowing the effect of e Quasi-experimental There is no significant
(2017) problem-based research adapted difference between the

learning strategies on
students' problem-
solving skills and their
role in building
motivation in students
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Research Purpose
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motivation to learn
physics across groups

Pandiangan, et al
(2017)

Describe the validity e Quasi-experimental

and effectiveness of the
PIL model

research with one group
pre-test and post-test.

Learning that applies
the PIL model is valid,
reliable, and effective

o Data were collected from to improve physics
pre-test and post-test problem-solving
Trianggono M. Describe the causal e Research literature studies ~ Concept
(2017) relationship ~ between  with linear regression understanding  and
conceptual analysis and described creative thinking skills

understanding and

students' creative
thinking ~ skills in
solving physics
problems

descriptively.

* Research data obtained
from the results of pre-test
and post-test using
objective tests and
descriptions.

have a constructive
causal relationship that
reinforces each other's
roles in  solving
physics problems

Jiwangga, et al
(2017)

Knowing the tendency
of students' physics
learning achievement
by using the TGT type
cooperative  learning
model and using the
conventional learning
model

e Research with Quasi
Experiment category, with
research design used is
control group

e Sampling using random
sampling technique, with
documentation and test
techniques for data
collection

TGT type cooperative
learning can be an
alternative learning
model to increase
student  activity in
understanding concepts
in  science lessons,
especially physics
which will ultimately
improve physics
learning achievement

Based on the results of the analysis of several relevant studies in the range of 2017 to 2021 where is
shown in the table above it can be the basis that the Quizizz-based Team Games Tournament (TGT)
method is expected to be implemented to improve the physics problem-solving skills of senior high

school students,

CONCLUSION AND SUGGESTION

Based on the results of the research using the preliminary research method that has been carried out, it
can be concluded that students' problem-solving skills are in a low category. Therefore, to improve
students' physics problem-solving skills, it is necessary to have innovations in the implementation of
learning such as the application of learning models and cutting-edge learning media that are packaged
attractively and adapted to the current era of globalization. In other words, the Quizizz-based Team
Games Tournament (TGT) method can be applied as an effort to improve students' physics problem-

solving skills.
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problem-solving skills; team This research was conducted to describe the implementation
games tournament; quizizz of teaching and learning activities using the Quizizz-based

Team Games Tournament (QTGT) method in improving the
physics problem-solving skills of senior high school students.
The method of this study used preliminary research with data
collection techniques in the form of written tests filled out by
students, student response questionnaires, and teacher
interviews, which data acquisition will be analyzed
descriptively qualitatively. The research was conducted on
100 students of 11" science grade from one of the Islamic
high school in Gresik Regency. The results of the research
show that: 1) The problem-solving skills of students in the low
category with a score range of 0-50 as many as 92 students
divided into 11 male students and 81 female students and the
medium category in the range of score 51-75 as many as 8
students divided into 2 male students and 6 female students.
2) The lowest problem-solving skills criteria are found in the
indicator C - Conceptualize the strategy (outlining the steps
to be used in problem-solving) with an average score of 4.31,
3) The application of the Quizizz-based Team Games
Tournament (QTGT) method is expected to improve students'
physics problem-solving skills. So, it can be concluded that to
improve students' physics problem-solving skills, the need for
innovations in the implementation of learning such as the
application of learning models and cutting-edge learning
media that are packaged attractively and adapted to the
current era of globalization.
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INTRODUCTION

Learning is a technique in the development of knowledge, skills, and behavior in a new realm that
occurs when a person interacts with the environment and the information he has obtained. In addition
to the interaction between students and their environment, the learning process can take place because
of the relationship between teachers and students. During learning activities, a condition will arise
where students feel less interested in the material presented by the teacher. In general, teachers only
carry out learning with the same model and are carried out continuously without any variation in the
implementation of learning, and as a result, the learning process of students will seem boring.

Problem-solving skills or problem-solving is one are part of Higher-Order Thinking Skills (HOTS)
(Alieffia, et al. 2018). The skills to solve problems are the highest level of HOTS these skills
combine creative and critical thinking to form perfect decisions that are expressed and re-examined.
(Manik P, et al. 2020). In line with this opinion, Yuliantaningrum & Sunarti (2020) suggesting that
problem-solving is the last part of the higher-order thinking process that links the skills to think
critically and creatively to get the final output correctly. Some of the benefits that students will get
when they have problem-solving skills, according to Dzaki and Nur (Fadhlurrohman, et al. 2020)
include : 1) In solving problems on questions, students will find many ways (divergent thinking) and
find more than one possible solution to a problem on the problem, 2) Trained to explore, have logical
reasoning, and think comprehensively, as well as 3) Good communication and socialization skills will
be created through group work. For this reason, it is very important to train students' problem-solving
skills.

Students' problem-solving skills can be known through the use of : A — Assen the problem, C — Create
a drawing, C — Conceptualize the strategy, E — Execute the solution, S — Scrutinize result (Cindikia, et
al, 2020). In indicator A, students identify the principle of the problem, so that students know how to
find solutions according to the principles of the problems that have been identified. In indicator C,
students express their understanding of the problem in the form of pictures. In the next C indicator,
students formulate steps systematically to facilitate the problem-solving process. In indicator E,
students use equations that can facilitate problem-solving. In the S indicator, students explain the
reasons that underlie the answers with categories of sure and not sure (Meisaroh, et al, 2020). By
using the indicator of problem-solving skills, it can trigger students to think more critically and
creatively.

The teacher’s role in realizing this is very necessary to choose the right learning model that will help
achieve an effective and fun learning pattern and will support the improvement of problem-solving
skills in students. The use of cooperative learning models, especially the Team Games Tournament
(TGT) type, is very helpful in the learning process in question because the learning model can build
learning relationships between students and involve students to be more active during the learning
process (Damayanti, et al, 2017). The elements of games and reinforcement in the Team Games
Tournament (TGT) type of cooperative learning model will be very easy to apply and can involve the
activities of all students (Ama Ki'i, et a., 2020).

Renewal efforts in technological developments in the field of science are increasingly having a
positive impact on a more effective learning process. Therefore, teachers are required to master the
use of technology and renewable media to support the learning process. One way that can be done by
teachers to be more responsible for the development of their students is by utilizing e-learning-based
learning media. One type of e-learning-based learning media is Quizizz, where the results of
answering quizzes in games on Quizizz can be used as evaluation material for teachers. With the use
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of Quizizz learning media which is applied in conjunction with the Team's Games Tournament
method, it is expected to be able to improve students' physics problem-solving skills in high school.

Based on the explanation of the problems above, the researcher intends to conduct a research with the
title “Profile of Students' Physics Problem-solving Skills and Implementation of Quizizz-based Team
Games Tournament (QTGT) Method in Physics Learning”, which aims to analyze the profile of
students' physics problem-solving skills as a material for consideration in the application of learning
models and media that can improve the physics problem-solving skills of high school students.

METHOD

This research was preliminary research that is descriptive in nature by not testing the hypothesis. The
results of the research will be used as material for consideration in the application of learning models
and media that can improve the physics problem-solving skills of senior high school students.
Research instruments used to determine students' physics problem-solving skills include problem-
solving skills tests, questionnaires, and interviews with teachers of physics subjects.

The questions for testing the students’ problem-solving skills of students which amounted to 10 test
questions are equipped with indicators of problem-solving abilitiy, namely: ACCES. Student response
questionnaires after working on the questions, in the form of 10 questions about the learning
experience of students and the learning process carried out by the teacher in the classroom, where the
guestionnaire used is a standardized questionnaire and has been tested for validity and reliability.
Interviews with students and teachers aim to obtain further information on the teaching and learning
process in the classroom, whether or not activities have been carried out to practice problem-solving
skills, and the use of electronic learning media, namely Quizizz during the learning process, is also
intended to harmonize the answers between the two.

The research was conducted online from one of the Islamic high school in Gresik Regency with 100
students from four classes of 11™ grade, held in the even semester of the 2020/2021 academic year.
The data analysis technique used the results of the problem-solving skills test, questionnaire, and
interviews with the physics subject teacher. The data analysis technique used in this research is a
qualitative descriptive technique to describe the concrete situation according to the facts. The method
used by the researcher is briefly described in Figure 1. below.

. Determination of Research
Pgélsgpggy Instruments Problem- Data Retrieval
sloving Skills
Article Writing Idg{g{%; g)lghesm Data Analysis

Figure 1. Research method

RESULTS AND DISCUSSIONS

Physics Problem-solving Skills Test

Physics problem-solving skills require different reasoning. Everyone has a way of solving problems.
Therefore, in this research, 10 test questions were given based on the skills to solve physics problems
on sound wave material. The test answer sheet is equipped with an indicator of problem-solving skills
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(ACCES), where students are required to answer according to the instructions listed in the answer
sheet. After doing this research, the results of the physics problem-solving skills test are shown in the
following figure.

Male Student
Female Student

Total Student

11
2 A’ ——
Low (0-50) Medium (51-75) High (76-100)
Value Category

Figure 2. The relationship between the number of students and grade categories ACCES

Figure 2. shows the number of students who have scored in the low (0-50), medium (51-75), and high
(76-100) categories. These results are obtained from giving scores to the answers to 10 test questions
based on ACCES indicator problem-solving skills, each question has a score of 10 with each indicator
worth two, so that the total maximum score of 10 questions is 100. The total number of students in the
low-grade category was 92 students and the medium-grade category was eight students. In contrast to
the two categories, the results of the students' questions are not categorized as high scores.

The results in Figure 2. above, it is known that students still have difficulty solving problem-solving
skills-based test questions. These results were obtained from the process of analyzing students'
answers in each item on the answer sheet which has been equipped with ACCES problem-solving
skills indicators which include :

A — Assen the problem (Identify the problem principles needed to solve the problem)

On the indicator A — Assen the problem, students are asked to show an understanding of the
principles of the problem needed to solve the problem in the problem. Based on the analysis of
answers from students, students can explain the principles of the problem on the question
according to what is expected, where it relates to the frequency of the sound source. These are
shown in Figure 3. below.

quesfion Number 6 decds with toherent

vibroting [ (ume  grequenty)

Figure 3. Examples of student answers on indicators assen the problem

C — Create a drawing (Translating words in the form of a picture that contains instructions in
solving problems)

On the indicator C — Create a drawing, students are asked to show the results of the translation
of words and sentences in the problem in the form of pictures containing the instructions needed
to solve the problems in the problem. Based on the analysis of answers from students, students
can translate words and sentences in the question in the form of a picture that is equipped with
additional information, which is follow what is expected. These are shown in Figure 4. below.
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Figure 4. Examples of student answers on indicators create a drawing

e C— Conceptualize the strategy (Outlines the steps to be used in troubleshooting)
On the indicator C — Conceptualize the strategy, students are asked to show the steps needed to
solve the problem in the problem. Based on the analysis of answers from students, students have
not been able to describe the steps clearly, such as examples of equations or formulas that will be
used are not listed as expected. These are shown in Figure 5. below.

C - Gonseptualize 4he strategy

\. determing the characteas Hc
of '!'h(_jAPf‘obEQm

2. repesert the problem in the

form Of & picture -

3. We the foermula

Figure 5. Examples of student answers on indicators Conceptualize the strategy

e E — Execute the solution (Apply formulas to solve problems)
On the indicator E — Execute the solution, students are asked to show the application of the
formula needed to solve the problem in the problem. Based on the analysis of answers from
students, students can apply the formula according to what is expected, but the final result of the
calculation using the formula is still not correct. These are shown in Figure 6. below.

€ - Txwte Ahe solubon

pye G202 N = g
2 L. N
200-f2) =2V -1) X ) x
T = 340
100) = - ol
B0cnz X S 425 Me
oM = A

Figure 6. Examples of student answers on indicators execute the solution

e S — Scrutinize your result (Are you sure about your answer? Why?)
On the indicator S — Scrutinize your result , students are asked to show their level of confidence
accompanied by reasons regarding the answers that have been described in the previous
indicators in the process of solving problems in the questions. Based on the answers from
students, students feel confident with the answers that have been described in the previous
indicators, but there are no clear reasons why students feel confident with the answers. These are
shown in Figure 7. below.

§ - Scrutinite Your result

Sure
T e

Figure 7. Examples of student answers on indicators scrutinize your result

not  Sure
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From the results of the data acquisition above, it is known that students still have difficulty solving
test questions based on problem-solving skills. This is closely related to students who are still not
accustomed to answering questions based on indicators of problem-solving skills. In addition,
problems in the Higher Order Thinking Skills (HOTS) category make students feel that the questions
given are too difficult to be described according to the indicators of problem-solving skills. However,
in some of these indicators, there are more prominent results. These are described in Figure 8. below.

.20 5.04
4.69 4,73
60 4.46
- 1 431
. I
1.00

Assen the Create a Conseptualize Execute the Scrutinize your
problem drawing the strategy solution result

Average Student Score

Problem-sloving Skill Indicator
Figure 8. The average score of students on each indicator of problem-solving skills

If you pay attention, in Figure 8. it is known that the highest average value of 100 students is shown
in the C — Create a drawing indicator, which shows that students can translate words and sentences in
questions in the form of pictures that are equipped with additional information. While the lowest
average score of 100 students is found in the indicator C — Conceptualize the strategy, which in other
words shows that students have not been able to describe the steps clearly, such as examples of
equations or formulas that will be used to solve problems. on the question.

Student Response Questionnaire

To find out the response of working on the physics problem-solving skills test questions, a
questionnaire was given containing several questions about the learning experience of students and
the teacher's delivery during the physics learning process. Students are welcome to choose Strongly
Agree (SA), Agree (A), Disagree (D), or Strongly Disagree (SD) with the statements that have been
given. The questionnaire was given online using the google form platform.

The following is the result of student responses from the questionnaire that has been given, it can be
seen that (1) physics is not difficult and not boring, (2) discussion with friends is able to increase
students' knowledge about physics subjects, (3) students prefer offline learning, (4) teachers often
combine lecture and simulation methods or media during the learning process, (5) students will be
much more active and easy to understand physics learning accompanied by simulations or media, (6)
the sound wave material in physics lessons is a little difficult to understand, (7) the teacher has trained
problem-solving skills to solve physics problems, (8) students have difficulty when they have to
answer problem-solving skills test questions, (9) important problem-solving skills to be taught, and
the last one, (10) teachers have used Quizizz during the physics learning process. The results of
student responses from the questionnaires that have been given are shown in Table 1. below.
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Table 1. Student Response Questionnaire Results

Presentase (%)

Statement
SA A D SD
Physics is very difficult and boring 5 34 5 5
Discussions with friends can increase my knowledge about physics

subjects 28 66 S .

| prefer learning online than offline 9 11 49 31
Teachers often use the lecture method compared to learning by using

. X . 9 44 42 5
simulations or media

I am more active and easy to understand physics learning

. . . : 14 60 22 4

accompanied by simulations or media
The material for sound waves in physics lessons is easy to understand 2 47 48 3
The teacher has trained problem-solving skills to solve physics 17 73 9 1

problems
I haV(_e difficulty when | have to answer the problem-solving skills test 16 54 30 0
questions
Problem-solving skills are important to teach 39 58 2 1
The teacher has used Quizizz during the physics learning process 14 47 34 5

Teacher Interview

From the results of the student response questionnaire, to complete the information according to the
conditions in the field, interviews were conducted with the physics subject teacher at the school.
Based on the results of interviews, the teacher said that problem-solving skills had been trained on
students, with its application depending on the material to be delivered. The teacher also states that
problem-solving skills really need to be trained on students, this is done with the aim that students can
try or find out for themselves in obtaining the basic concepts of the material presented. So that by
applying these skills, the concept of the material will be more attached to students and much easier to
understand by students.

In the process, there are several obstacles such as the tendency of students who are already
accustomed to the physics learning method without an explanation of the concept first. Students prefer
learning directly with physics formulas or their understanding. In addition, there is a time constraint,
where the teacher needs more time to condition the class. This is because, when applying problem-
solving skills, students tend to have different thoughts which must later be combined into the same
thought on a physics concept that is being taught. Therefore, it takes a longer time for teachers to
apply problem-solving skills.

The teaching method used by the teacher is to combine the lecture method and also provide media or
simulations in the form of simple teaching aids that can support understanding in students. The Teams
Game's Tournament (TGT) learning model has been used by teachers in physics learning activities, in
which students are very enthusiastic and enthusiastic so that the class becomes more lively. During
the online learning process, the teacher also uses several application media such as Quizizz. The
media makes it very easy for both teachers and students to carry out the evaluation process or practice
questions during the learning process. According to the teacher’s, the methods, models, and learning
media depending on how students understand the concept and comfort during the learning process, so
that learning can take place properly according to the desired output.
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Relevant Research

To determine the effectiveness of the development of the Quizizz-based Team Games Tournament
(QTGT) method in improving the physics problem-solving skills of senior high school students, an
analysis was carried out on several previous research from national and international journals in
results with a span of 2017-2021. The following is a summary table of the results of the analysis that

has been carried out :

Author (Year)

Table 2. Relevant research in 2017-2021

Research Purposes

Research Design

Research Result

Ayumniyya, et al

Describe the profile of

¢ Quantitative descriptive

Analysis of the profile

(2021) students' higher-order  research of senior high school
thinking  skills in e Instrument development students' skills in high-
solving problems in with the ADDIE method order  thinking in
Newton's Law material ¢ Data collection in the form  Solving problems

of tests and questionnaires  categorized as
moderate

Cindikia, et al Describe the profile of e Preliminary research with  Problem-solving skills

(2020) students' problem-  qualitative descriptive in students are still in
solving skills and the analysis the low category
implementation of e Collecting data in the form
guided inquiry models  of written tests, student
in high school interview questionnaires,

and teacher interview
guestionnaires
Herayanti, et al Proving the e The development research  The collaborative

(2020)

effectiveness of the
collaborative inquiry-
based blended learning

uses a 4-D model (define,
design, develop, and
disseminate), with testing

inquiry-based blended
learning model is very
effective for practicing

model to practice  onaone-shot case study physics problem-
physics problem-  pre-post test design. solving skills
solving skills e Collecting data in the form
of observation sheets and
student response
guestionnaires.
Hidaayatullaah,  Describe the Pre-experimental research Learning physics using
et al (2019) implementation of with one-group pretest- the Problem Based
learning using the posttest design Learning (PBL) model
Problem Based is very well done in
Learning (PBL) model practicing physics
to practice physics problem-solving skills

problem-solving skills

Kusuma, et al Describe the Pre-experimental research The overall average of

(2019) implementation of with one-group pretest- three different classes
learning using posttest design in each phase of
Complex Problem learning physics using
Solving (CPS) creative problem-
learning models to solving models.
practice physics

problem-solving skills

Wahyuni, et al Describe the Pre-experimental quantitative Learning using a
(2019) implementation of the research design, one-group cooperative model of
Team Games pretest-posttest the Team  Games
Tournament (TGT) Tournament (TGT)
cooperative  learning type of couple card
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Author (Year)

Research Purposes

Research Design

Research Result

model with the couple

card technique to
improve learning
outcomes

technique is very well
done

Sulastri, et al
(2019)

Interpreting the effect
of Quizizz application
on the LAPS-Talk-
Ball learning model in
improving  students’
Complex Problem
Solving (CPS) skills

Quantitative research with a
quasi-experimental design
type nonequivalent control
group design

The application of the

LAPS-Talk-Ball
learning model
integrated with

Android-based
interactive games is
able to train students'
Complex Problem
Solving (CPS) skills

Trianggono M., Describe the e Quantitative descriptive Male subjects tend to
et al (2018) differences in  the research express a lot of ideas
characteristics of e Data collection is in the and reasoning varied
creative thinking skills form of giving a answers, while female
based on gender in the description test in the form  subjects tend to detail
context of solving of 10 physics problem- the answers they put
physics problems. solving questions. forward in detail.
Olaniyan, et al Knowing the e Quasi-experimental study Polya Problem-
(2018) effectiveness of Polya  design control group pre- Solving and Target-
Problem-Solving and  test and post-test non- Task collaborative
Target-Task learning randomized, non- learning  approaches
approaches in high equivalent, and post-test improve student
school physics performance by gender
electrical materials and judging skills
compared to
conventional teaching
Batlolona J. R., Knowing the e Embedded experimental HPIL can be
et al (2018) improvement of  research with tal model recommended to
problem-solving and  design with paired sample  improve problem-
mastery of physics  t-test analysis. solving  skills  and
concepts by using the e The material instrument mastery of  physics
Hints and Peer  used 25 questions of concepts
Interaction  Learning  several choice items
(HPIL) learning  (concept mastery).
model.
Habibi M., et al Proving the feasibility e Research on the Science learning tools
(2017) of the science learning development of learning oriented to problem-

device-oriented to
problem-solving skills
using a direct teaching
model on the subject
of pressure.
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descriptive analysis
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of validation of learning
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implementation of lesson
plans, learning outcomes
tests, and assessing
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direct teaching model
that was developed is
suitable for use in the
learning process.
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Author (Year)

Research Purposes

Research Design

Research Result

Argaw, et al
(2017)

Knowing the effect of e Quasi-experimental

problem-based

research adapted

learning strategies on e Data collection based on

students' problem-
solving skills and their
role in building
motivation in students

inventory test and
motivation scale

There is no significant
difference between the
students' motivation to
learn physics in the
experimental and
comparison groups; no
gender differences in
problem-solving skills

across groups, and
there is no gender
difference in

motivation to learn
physics across groups

Pandiangan, et al
(2017)

Describe the validity
and effectiveness of

e Quasi-experimental
research with one group

Learning that applies
the PIL model is valid,

the PIL model pre-test and post-test. reliable, and effective
e Data were collected from to improve physics
pre-test and post-test problem-solving
Trianggono M. Describe the causal e Research literature studies  Concept
(2017) relationship  between  with linear regression understanding and
conceptual analysis and described creative thinking skills
understanding ~ and  descriptively. have a constructive
students' creative e Research data obtained causal relationship
thinking  skills in from the results of pre-test ~ that reinforces each
solving physics and post-test using other's roles in solving
problems objective tests and physics problems

descriptions.

Jiwangga, et al
(2017)

Knowing the tendency
of students' physics
learning achievement
by using the TGT type
cooperative  learning
model and using the
conventional learning
model

e Research with Quasi
Experiment category, with
research design used is
control group

¢ Sampling using random
sampling technique, with
documentation and test
techniques for data
collection

TGT type cooperative

learning can be an
alternative learning
model to increase
student activity in
understanding concepts
in  science lessons,
especially physics
which will ultimately
improve physics

learning achievement

In this study, there are several research limitations, including : 1) The research was conducted on
students from four classes of 11™ grade in one of the Islamic high school in the city of Gresik, 2) The
material tested in the physics problem-solving skills test is sound waves, and 3) This research is only
limited to knowing the profile of physics problem-solving skills in high school students, which will be
taken into consideration in implementing the Quizizz-based Team's Games Tournament (QTGT)
method in physics learning.

Based on the results of the analysis of several relevant studies from national and international journals
in results with a span of 2017-2021 where is shown in the Table 2. above as well as test results of
physics problem-solving skills tests for high school students, it can be the basis that the Quizizz-based
Team Games Tournament (QTGT) method is expected to be implemented to improve the physics
problem-solving skills of senior high school students.
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CONCLUSION AND SUGGESTION

Based on the research result using the preliminary research method that has been carried out, it can be
concluded that students' problem-solving skills are in a low category. This is closely related to
students who are still not accustomed to answering questions based on indicators of problem-solving
skills. In addition, problems in the Higher Order Thinking Skills (HOTS) category make students feel
that the questions given are too difficult to be described according to the indicators of problem-
solving skills. Therefore, to improve students' physics problem-solving skills, it is necessary to have
innovations in the implementation of learning such as the application of learning models and cutting-
edge learning media that are packaged attractively and adapted to the current era of globalization. In
other words, the Quizizz-based Team Games Tournament (TGT) method can be applied as an effort
to improve students' physics problem-solving skills.
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Keywords : ABSTRACT
Problem-Solving Skills; Team This research was conducted to describe the
Games Tournament; Quizizz implementation of teaching and learning activities using

the Quizizz-based Team Games Tournament (QTGT)
method in improving the physics problem-solving skills of
senior high school students. The method of this study used
preliminary research with data collection techniques in the
form of written tests, which data acquisition will be
analyzed descriptively qualitatively. The research was
conducted on 100 students of 11" science grade from one
of the Islamic high school in Gresik Regency. The results
of the research show that: 1) The problem-solving skills of
students in the low category with a score range of 0-50 as
many as 92 students divided into 11 male students and 81
female students and the medium category in the range of
score 51-75 as many as 8 students divided into 2 male
students and 6 female students. 2) The lowest problem-
solving skills criteria are found in the indicator C -
Conceptualize the strategy (outlining the steps to be used
in problem-solving) with an average score of 4.31, 3) The
application of the Quizizz-based Team Games Tournament
(QTGT) method is expected to improve students' physics
problem-solving skills. So, it can be concluded that to
improve students' physics problem-solving skills, the need
for innovations in the implementation of learning such as
the application of learning models and cutting-edge
learning media that are packaged attractively and adapted
to the current era of globalization.

INTRODUCTION

Learning is a technique in the development of knowledge, skills, and behavior in a new realm that
occurs when a person interacts with the environment and the information he has obtained. In addition
to the interaction between students and their environment, the learning process can take place because
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of the relationship between teachers and students. During learning activities, a condition will arise
where students feel less interested in the material presented by the teacher. In general, teachers only
carry out learning with the same model and are carried out continuously without any variation in the
implementation of learning, and as a result, the learning process of students will seem boring.

Problem-solving skills or problem-solving is one are part of Higher-Order Thinking Skills (HOTS)
[1]. The skills to solve problems are the highest level of HOTS these skills combine creative and
critical thinking to form perfect decisions that are expressed and re-examined. (Manik P, et al. 2020).
In line with this opinion, Yuliantaningrum & Sunarti [2] suggesting that problem-solving is the last
part of the higher-order thinking process that links the skills to think critically and creatively to get the
final output correctly. Some of the benefits that students will get when they have problem-solving
skills, according to Dzaki and Nur [3] include : 1) In solving problems on questions, students will find
many ways (divergent thinking) and find more than one possible solution to a problem on the problem,
2) Trained to explore, have logical reasoning, and think comprehensively, as well as 3) Good
communication and socialization skills will be created through group work. For this reason, it is very
important to train students' problem-solving skills.

Students' problem-solving skills can be known through the use of : A — Assen the problem, C — Create
a drawing, C — Conceptualize the strategy, E — Execute the solution, S — Scrutinize result [4]. In
indicator A, students identify the principle of the problem, so that students know how to find solutions
according to the principles of the problems that have been identified. In indicator C, students express
their understanding of the problem in the form of pictures. In the next C indicator, students formulate
steps systematically to facilitate the problem-solving process. In indicator E, students use equations
that can facilitate problem-solving. In the S indicator, students explain the reasons that underlie the
answers with categories of sure and not sure [5]. By using the indicator of problem-solving skills, it
can trigger students to think more critically and creatively.

The teacher's role in realizing this is very necessary to choose the right learning model that will help
achieve an effective and fun learning pattern and will support the improvement of problem-solving
skills in students. The use of cooperative learning models, especially the Team Games Tournament
(TGT) type, is very helpful in the learning process in question because the learning model can build
learning relationships between students and involve students to be more active during the learning
process [6]. The elements of games and reinforcement in the Team Games Tournament (TGT) type of
cooperative learning model will be very easy to apply and can involve the activities of all students [7].

Renewal efforts in technological developments in the field of science are increasingly having a
positive impact on a more effective learning process. Therefore, teachers are required to master the use
of technology and renewable media to support the learning process. One way that can be done by
teachers to be more responsible for the development of their students is by utilizing e-learning-based
learning media. One type of e-learning-based learning media is Quizizz, where the results of
answering quizzes in games on Quizizz can be used as evaluation material for teachers. With the use
of Quizizz learning media which is applied in conjunction with the Team's Games Tournament
method, it is expected to be able to improve students' physics problem-solving skills in high school.

Based on the explanation of the problems above, the researcher intends to conduct a research with the
title “Profile of Students' Physics Problem-solving Skills and Implementation of Quizizz-based Team
Games Tournament (QTGT) Method in Physics Learning”, which aims to analyze the profile of
students' physics problem-solving skills as a material for consideration in the application of learning
models and media that can improve the physics problem-solving skills of high school students.

METHOD

This research was preliminary research that is descriptive in nature by not testing the hypothesis. The
results of the research will be used as material for consideration in the application of learning models
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and media that can improve the physics problem-solving skills of senior high school students.
Research instruments used to determine students' physics problem-solving skills include problem-
solving skills tests, questionnaires, and interviews with teachers of physics subjects.

The questions for testing the students’ problem-solving skills of students which amounted to 10 test
questions are equipped with indicators of problem-solving abilitiy, namely: ACCES. Student response
guestionnaires after working on the questions, in the form of 10 questions about the learning
experience of students and the learning process carried out by the teacher in the classroom, where the
questionnaire used is a standardized questionnaire and has been tested for validity and reliability.
Interviews with students and teachers aim to obtain further information on the teaching and learning
process in the classroom, whether or not activities have been carried out to practice problem-solving
skills, and the use of electronic learning media, namely Quizizz during the learning process, is also
intended to harmonize the answers between the two.

The research was conducted online from one of the Islamic high school in Gresik Regency with 100
students from four classes of 11™ grade, held in the even semester of the 2020/2021 academic year.
The data analysis technique used the results of the problem-solving skills test, questionnaire, and
interviews with the physics subject teacher. The data analysis technique used in this research is a
qualitative descriptive technique to describe the concrete situation according to the facts. The method
used by the researcher is briefly described in Figure 1. below.

Preliminar Determination of Research
Res earchy Instruments Problem- Data Retrieval
sloving Skills

Article Writing] [ Id:ﬂ;ﬁig?ﬁﬁn_ ] [ Data Analysis

Fig 1. Research method

RESULTS AND DISCUSSIONS

Physics Problem-solving Skills Test

Physics problem-solving skills require different reasoning. Everyone has a way of solving problems.
Therefore, in this research, 10 test questions were given based on the skills to solve physics problems
on sound wave material. The test answer sheet is equipped with an indicator of problem-solving skills
(ACCES), where students are required to answer according to the instructions listed in the answer
sheet. After doing this research, the results of the physics problem-solving skills test are shown in the
following figure.

DOI: 10.26737/jipf.v7i1.2479 84



JIPF, Vol. 7 No. 1, January 2022

t
)
'g Male Student
) Female Student
®
o
= 11
&h 020
- 4
Low (0-50) Medium (51-75) High (76-100)

Value Category
Fig 2. The relationship between the number of students and grade categories ACCES

Figure 2. shows the number of students who have scored in the low (0-50), medium (51-75), and high
(76-100) categories. These results are obtained from giving scores to the answers to 10 test questions
based on ACCES indicator problem-solving skills, each question has a score of 10 with each indicator
worth two, so that the total maximum score of 10 questions is 100. The total number of students in the
low-grade category was 92 students and the medium-grade category was eight students. In contrast to
the two categories, the results of the students' questions are not categorized as high scores.

The results in Figure 2. above, it is known that students still have difficulty solving problem-solving
skills-based test questions. These results were obtained from the process of analyzing students'
answers in each item on the answer sheet which has been equipped with ACCES problem-solving
skills indicators which include :

1. A - Assen the problem (Identify the problem principles needed to solve the problem)
On the indicator A — Assen the problem, students are asked to show an understanding of the
principles of the problem needed to solve the problem in the problem. Based on the analysis of
answers from students, students can explain the principles of the problem on the question
according to what is expected, where it relates to the frequency of the sound source. These are
shown in Figure 3. below.

A - Asen +the ?mb\é‘n

‘\uuﬁor\ Number 6 decls with (ohereny

vibroting [ fume  grequenty)

Fig 3. Examples of student answers on indicators assen the problem

2. C — Create a drawing (Translating words in the form of a picture that contains instructions in
solving problems)
On the indicator C — Create a drawing, students are asked to show the results of the translation of
words and sentences in the problem in the form of pictures containing the instructions needed to
solve the problems in the problem. Based on the analysis of answers from students, students can
translate words and sentences in the question in the form of a picture that is equipped with
additional information, which is follow what is expected. These are shown in Figure 4. below.
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Fig 4. Examples of student answers on indicators create a drawing

3. C - Conceptualize the strategy (Outlines the steps to be used in troubleshooting)
On the indicator C — Conceptualize the strategy, students are asked to show the steps needed to
solve the problem in the problem. Based on the analysis of answers from students, students have
not been able to describe the steps clearly, such as examples of equations or formulas that will be
used are not listed as expected. These are shown in Figure 5. below.

C - Gonseptualize 4we strategy

\. determine the characteas Hc
of the Problem

2. represert the problem in the

form of a picture -

3. We the fermula

Fig 5. Examples of student answers on indicators Conceptualize the strategy

4. E — Execute the solution (Apply formulas to solve problems)
On the indicator E — Execute the solution, students are asked to show the application of the
formula needed to solve the problem in the problem. Based on the analysis of answers from
students, students can apply the formula according to what is expected, but the final result of the
calculation using the formula is still not correct. These are shown in Figure 6. below.

€ - Txute Ahe Soﬁ\uﬁon

- (2n) 2 B N = Ag
RSl S 4 =N
200-f2) =(2V-1) X h X
_ = 340
1) = 7‘/,_ - 04
B0 en= % = 425 M2
oM =

Fig 6. Examples of student answers on indicators execute the solution

5. S —Scrutinize your result (Are you sure about your answer? Why?)
On the indicator S — Scrutinize your result , students are asked to show their level of confidence
accompanied by reasons regarding the answers that have been described in the previous indicators
in the process of solving problems in the questions. Based on the answers from students, students
feel confident with the answers that have been described in the previous indicators, but there are

no clear reasons why students feel confident with the answers. These are shown in Figure 7.
below.

§ - Scrukinize Your result

i (/S\h T not Suce
R g =

Fig 7. Examples of student answers on indicators scrutinize your result
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From the results of the data acquisition above, it is known that students still have difficulty solving test
questions based on problem-solving skills. This is closely related to students who are still not
accustomed to answering questions based on indicators of problem-solving skills. In addition,
problems in the Higher Order Thinking Skills (HOTS) category make students feel that the questions
given are too difficult to be described according to the indicators of problem-solving skills. However,
in some of these indicators, there are more prominent results. These are described in Figure 8. below.

5.04
]
b
S 4,73
] 4.69 :
Fe]
o
E 4.46
b 431
]
oo
©
b
S
<
L} T T T T T
Assen the Create a Conseptualize Execute the Scrutinize your
problem drawing the strategy solution result

Problem-sloving Skill Indicator

Fig 8. The average score of students on each indicator of problem-solving skills

If you pay attention, in Figure 8. it is known that the highest average value of 100 students is shown in
the C — Create a drawing indicator, which shows that students can translate words and sentences in
questions in the form of pictures that are equipped with additional information. While the lowest
average score of 100 students is found in the indicator C — Conceptualize the strategy, which in other
words shows that students have not been able to describe the steps clearly, such as examples of
equations or formulas that will be used to solve problems. on the question.

Student Response Questionnaire

To find out the response of working on the physics problem-solving skills test questions, a
guestionnaire was given containing several questions about the learning experience of students and the
teacher's delivery during the physics learning process. Students are welcome to choose Strongly Agree
(SA), Agree (A), Disagree (D), or Strongly Disagree (SD) with the statements that have been given.
The questionnaire was given online using the google form platform.

The following is the result of student responses from the questionnaire that has been given, it can be
seen that (1) physics is not difficult and not boring, (2) discussion with friends is able to increase
students' knowledge about physics subjects, (3) students prefer offline learning, (4) teachers often
combine lecture and simulation methods or media during the learning process, (5) students will be
much more active and easy to understand physics learning accompanied by simulations or media, (6)
the sound wave material in physics lessons is a little difficult to understand, (7) the teacher has trained
problem-solving skills to solve physics problems, (8) students have difficulty when they have to
answer problem-solving skills test questions, (9) important problem-solving skills to be taught, and the
last one, (10) teachers have used Quizizz during the physics learning process. The results of student
responses from the questionnaires that have been given are shown in Table 1. below.
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Table 1. Student Response Questionnaire Results

Presentase (%)

Statement SA A D SD
Physics is very difficult and boring 5 34 5 5
Discussions with friends can increase my knowledge about physics

subjects 28 66 S .

| prefer learning online than offline 9 11 49 31
Teachers often use the lecture method compared to learning by using

. X . 9 44 42 5
simulations or media

| am more active and easy to understand physics learning
. . . X 14 60 22 4
accompanied by simulations or media

The material for sound waves in physics lessons is easy to understand 2 47 48 3
The teacher has trained problem-solving skills to solve physics 17 73 9 1

problems
I havg difficulty when I have to answer the problem-solving skills test 16 54 30 0
questions
Problem-solving skills are important to teach 39 58 2 1
The teacher has used Quizizz during the physics learning process 14 47 34 5

Teacher Interview

From the results of the student response questionnaire, to complete the information according to the
conditions in the field, interviews were conducted with the physics subject teacher at the school. Based
on the results of interviews, the teacher said that problem-solving skills had been trained on students,
with its application depending on the material to be delivered. The teacher also states that problem-
solving skills really need to be trained on students, this is done with the aim that students can try or
find out for themselves in obtaining the basic concepts of the material presented. So that by applying
these skills, the concept of the material will be more attached to students and much easier to
understand by students.

In the process, there are several obstacles such as the tendency of students who are already
accustomed to the physics learning method without an explanation of the concept first. Students prefer
learning directly with physics formulas or their understanding. In addition, there is a time constraint,
where the teacher needs more time to condition the class. This is because, when applying problem-
solving skills, students tend to have different thoughts which must later be combined into the same
thought on a physics concept that is being taught. Therefore, it takes a longer time for teachers to
apply problem-solving skills.

The teaching method used by the teacher is to combine the lecture method and also provide media or
simulations in the form of simple teaching aids that can support understanding in students. The Teams
Game's Tournament (TGT) learning model has been used by teachers in physics learning activities, in
which students are very enthusiastic and enthusiastic so that the class becomes more lively. During the
online learning process, the teacher also uses several application media such as Quizizz. The media
makes it very easy for both teachers and students to carry out the evaluation process or practice
questions during the learning process. According to the teacher’s, the methods, models, and learning
media depending on how students understand the concept and comfort during the learning process, so
that learning can take place properly according to the desired output.

Relevant Research

To determine the effectiveness of the development of the Quizizz-based Team Games Tournament
(QTGT) method in improving the physics problem-solving skills of senior high school students, an
analysis was carried out on several previous research from national and international journals in results
with a span of 2017-2021. The following is a summary table of the results of the analysis that has been
carried out :
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Table 2. Relevant research in 2017-2021

Author (Year) Research Purposes Research Design Research Result
Ayumniyya, et al Describe the profile of e Quantitative descriptive Analysis of the profile
(2021) [8] students' higher-order  research of senior high school

thinking  skills  in e Instrument development students' skills in high-
solving problems in with the ADDIE method order  thinking in
Newton's Law material o Data collection in the form  Solving problems
of tests and questionnaires ~ categorized as
moderate
Cindikia, et al Describe the profile of e Preliminary research with Problem-solving skills
(2020) [4] students' problem-  qualitative descriptive in students are still in
solving skills and the  analysis the low category
implementation of e Collecting data in the form
guided inquiry models  of written tests, student
in high school interview questionnaires,
and teacher interview
questionnaires

Herayanti, et al Proving the e The development research ~ The collaborative
(2020) [9] effectiveness of the  uses a4-D model (define,  inquiry-based blended

collaborative inquiry-  design, develop, and learning model is very

based blended learning

disseminate), with testing

effective for practicing

model to practice  on a one-shot case study physics problem-
physics problem- pre-post test design. solving skills
solving skills e Collecting data in the form
of observation sheets and
student response
guestionnaires.
Hidaayatullaah,  Describe the Pre-experimental research Learning physics using
etal (2019) [10] implementation of with one-group pretest- the Problem Based
learning using the posttest design Learning (PBL) model
Problem Based is very well done in
Learning (PBL) model practicing physics
to practice physics problem-solving skills

problem-solving skills

Kusuma, et al Describe the Pre-experimental research The overall average of

(2019) [11] implementation of with one-group pretest- three different classes
learning using posttest design in each phase of
Complex Problem learning physics using
Solving (CPS) creative problem-
learning models to solving models.
practice physics
problem-solving skills

Wahyuni, et al Describe the Pre-experimental quantitative Learning using a

(2019) [12] implementation of the research design, one-group cooperative model of
Team Games pretest-posttest the Team  Games
Tournament (TGT) Tournament (TGT)
cooperative  learning type of couple card
model with the couple technique is very well
card technique to done
improve learning
outcomes

Sulastri, et al Interpreting the effect Quantitative research witha  The application of the

(2019) [13]

of Quizizz application
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Author (Year) Research Purposes Research Design Research Result
on the LAPS-Talk- type nonequivalent control learning model
Ball learning model in  group design integrated with

improving  students’
Complex Problem
Solving (CPS) skills

Android-based
interactive games is
able to train students'
Complex Problem
Solving (CPS) skills

Trianggono M.,
et al (2018) [14]

Describe the
differences in the
characteristics of

creative thinking skills
based on gender in the

Quantitative descriptive
research

Data collection is in the
form of giving a
description test in the form

Male subjects tend to
express a lot of ideas
and reasoning varied
answers, while female
subjects tend to detail

context of solving  of 10 physics problem- the answers they put
physics problems. solving questions. forward in detail.
Olaniyan, et al Knowing the e Quasi-experimental study  Polya Problem-

(2018) [15]

effectiveness of Polya
Problem-Solving and
Target-Task learning
approaches in high
school physics
electrical materials

design control group pre-
test and post-test non-
randomized, non-
equivalent, and post-test

Solving and Target-
Task collaborative
learning  approaches
improve student
performance by gender
and judging skills
compared to
conventional teaching

Batlolona J. R.,
et al (2018) [16]

Knowing the
improvement of
problem-solving  and
mastery of physics
concepts by using the
Hints and Peer
Interaction  Learning
(HPIL) learning
model.

Embedded experimental
research with tal model
design with paired sample
t-test analysis.

The material instrument
used 25 questions of
several choice items
(concept mastery).

HPIL can be
recommended to
improve problem-
solving  skills and
mastery of physics
concepts

Habibi M., et al

(2017) [17]

Proving the feasibility
of the science learning
device-oriented to
problem-solving skills
using a direct teaching
model on the subject
of pressure.

Research on the
development of learning
devices using the Dick and
Carey development model
with quantitative
descriptive analysis
Collecting data in the form
of validation of learning
tools, observing the
implementation of lesson
plans, learning outcomes
tests, and assessing
problem-solving skills

Science learning tools
oriented to problem-
solving skills using a
direct teaching model
that was developed is
suitable for use in the
learning process.

Argaw, et
(2017) [18]

al

Knowing the effect of
problem-based

learning strategies on
students' problem-
solving skills and their
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Quasi-experimental
research adapted

Data collection based on
inventory test and

There is no significant
difference between the
students' motivation to
learn physics in the
experimental and
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Author (Year) Research Purposes Research Design Research Result
role in building motivation scale comparison groups; no
motivation in students gender differences in

problem-solving skills
across groups, and
there is no gender
difference in
motivation to learn
physics across groups

Pandiangan, et al Describe the validity e Quasi-experimental Learning that applies
(2017) [19] and effectiveness of  research with one group the PIL model is valid,
the PIL model pre-test and post-test. reliable, and effective
e Data were collected from  to improve physics
pre-test and post-test problem-solving
Trianggono M. Describe the causal e Research literature studies  Concept
(2017) [20] relationship  between  with linear regression understanding and
conceptual analysis and described creative thinking skills
understanding and  descriptively. have a constructive
students' creative e Research data obtained causal relationship
thinking ~ skills  in  from the results of pre-test ~ that reinforces each
solving physics and post-test using other's roles in solving
problems objective tests and physics problems
descriptions.
Jiwangga, et al Knowing the tendency e Research with Quasi TGT type cooperative
(2017) [21] of students’ physics  Experiment category, with  learning can be an
learning achievement  research design used is alternative learning
by using the TGT type control group model to increase
cooperative  learning e Sampling using random student activity in
model and using the sampling technique, with understanding concepts
conventional learning documentation and test in science lessons,
model techniques for data especially physics
collection which will ultimately
improve physics

learning achievement

In this study, there are several research limitations, including : 1) The research was conducted on
students from four classes of 11™ grade in one of the Islamic high school in the city of Gresik, 2) The
material tested in the physics problem-solving skills test is sound waves, and 3) This research is only
limited to knowing the profile of physics problem-solving skills in high school students, which will be
taken into consideration in implementing the Quizizz-based Team's Games Tournament (QTGT)
method in physics learning.

Based on the results of the analysis of several relevant studies from national and international journals
in results with a span of 2017-2021 where is shown in the Table 2. above as well as test results of
physics problem-solving skills tests for high school students, it can be the basis that the Quizizz-based
Team Games Tournament (QTGT) method is expected to be implemented to improve the physics
problem-solving skills of senior high school students.

CONCLUSION AND SUGGESTION

Based on the research result using the preliminary research method that has been carried out, it can be
concluded that students' problem-solving skills are in a low category. This is closely related to students
who are still not accustomed to answering questions based on indicators of problem-solving skills. In
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addition, problems in the Higher Order Thinking Skills (HOTS) category make students feel that the
questions given are too difficult to be described according to the indicators of problem-solving skills.
Therefore, to improve students' physics problem-solving skills, it is necessary to have innovations in
the implementation of learning such as the application of learning models and cutting-edge learning
media that are packaged attractively and adapted to the current era of globalization. In other words, the
Quizizz-based Team Games Tournament (TGT) method can be applied as an effort to improve
students' physics problem-solving skills.
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