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Abstract: Mathematics is a subject taught at every level of education and has a vital role in everyday life. 

However, in reality, student mathematics learning achievement tends to be low. One of the reasons is the 

monotonous learning model or strategy and uninteresting learning media. The learning process is only one-way, 

making students imitate and record how to answer the questions given by the teacher without understanding the 

concept correctly. In addition, the learning media used is monotonous and tends to be traditional. Namely, only 

the whiteboard and several times using an LCD projector, making students bored and passive. So, innovative 

learning strategies and media are needed to overcome these problems. This study aims to determine the 

improvement of student mathematics learning achievement in statistics material in grade 10 through implementing 

Problem-based Learning integrated with Flipped Classroom assisted by Google Sites. The research method used 

is Classroom Action Research with the Kemmis and McTaggart model, which consists of four stages: Planning, 

Action, Observation, and Reflection. The results showed increased student mathematics learning achievement in 

statistics material in grade 10 through implementing Problem-based Learning integrated with Flipped Classroom, 

assisted by Google Sites. The percentage of classical learning completeness in each cycle is Pre-Cycle 56% with 

an average of 69.3, Cycle I 72% with an average of 75.7, and Cycle II 89% with an average of 84.7. So, Problem-

based Learning integrated with Flipped Classroom, assisted by Google Sites, successfully improves student 

learning achievement and is recommended to be implemented in the classroom. 
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INTRODUCTION 

Mathematics is one of the subjects taught at 

every level of education and has a vital role in everyday 

life [1]. Mathematics is a subject that can train students 

to develop critical, logical, and creative ways of 

thinking [2]. Therefore, math skills are often the basis 

for other subjects, and student progress in other issues 

depends on their ability in basic mathematics [3]. So 

that through learning mathematics, students can 

develop their potential in the classroom and everyday 

life. However, the reality in the field shows that student 

learning achievement in mathematics is low [4]. It can 

occur because of inappropriate learning models or 

strategies and less attractive learning media. 

Students are said to be successful in learning 

mathematics if they have good learning achievements; 

this can be used as a measure of the completeness of 

students in mastering the material presented during 

learning [5]. The test results at the pre-cycle stage show 

that many students still need to complete or below the 

KKM (Minimum Completion Criteria). It is also 

corroborated by the discussions where students feel 

they do not understand the material being taught. In 

addition, from the results of observations made by 

researchers during PPL (Field Experience Practices) at 

the school where the internship was found that, in 

general, the mathematics learning process in the 

classroom was dominantly teacher-centered. Most 

teachers who teach math still use conventional 

methods. The teacher writes the material on the 

blackboard, then students take notes and work on 

problems according to the example. In addition, the 

learning media used is very monotonous and tends to 

be traditional, namely, the blackboard and several 

times using an LCD projector. It is considered boring 

by students. The learning process is one-way, making 

students imitate and record how to solve problems the 

teacher has taught without understanding the concept 

properly [6]. Therefore, learning models and strategies 

are needed to facilitate students to be more active in 

learning and construct their own understanding to 

improve their mathematics learning achievement. 

One of the student-centered learning models is 

Problem-based Learning (PBL). PBL can be defined as 

a learning model that focuses on real-world problems, 

whose main purpose is to solve these problems to help 

students clearly understand what they have learned [7]. 
There are five steps in implementing the PBL model, 

namely: (1) orienting students to the problem; (2) 

organizing students to learn; (3) guiding individual and 

group investigations; (4) developing and presenting 

work; and (5) analyzing and evaluating the problem-

solving process [8]. PBL is one of the learning models 

that applies the constructivism approach, where 

students actively construct their understanding. 

Implementing PBL can improve students' learning 

achievement and learning activities [9]. However, in its 

application, PBL will be difficult to implement if 

students do not have an adequate initial understanding 

of the problems faced, so they have difficulty solving 

the problems and require a longer time in the learning 

process [10]. To overcome this, a learning strategy is 
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needed to encourage students to learn independently 

before class starts so that students are ready to learn in 

class. 

One learning strategy that can be combined with 

PBL and positively impacts student learning outcomes 

is the Flipped classroom [11]. The flipped classroom is 

a learning process where students study subject matter 

at home before class starts and teaching and learning 

activities in class in the form of doing assignments and 

discussing material or problems that have yet to be 

understood [12]. In Flipped Classroom, learners 

prepare for learning before entering class by reading e-

books, watching videos, understanding PowerPoint 

slides, listening to podcasts, or accessing other learning 

resources provided by educators both through offline 

and online media. Based on previous research results, 

the Flipped Classroom model has a good effect on 

learning outcomes and student motivation [13]. In line 

with PBL, Flipped Classroom uses a learner-centered 

approach so that the responsibility for learning is more 

on learners; teachers only encourage them to 

experiment and facilitate learners with interesting 

learning resources [14]. Therefore, an interesting 

learning media is needed to convey material to support 

this teaching and learning process. 

Technology development is very important in 

teaching and learning and delivering mathematics 

learning materials, which can increase students' 

understanding [15]. The utilization of technology as a 

learning media has a good influence on student 

learning outcomes. Learning mathematics using digital 

media can improve student learning outcomes and 

make learning more interesting [16]. One of the 

platforms that can be used to develop learning media is 

Google Sites. Google Sites is one of Google's products 

as a tool for creating websites. Google Sites is free and 

connected to other Google products such as Google 

Forms and Google Drive. In addition, we can also enter 

various content in the form of text, images, and videos, 

and we can even embed other sites into the learning 

website we have created [17]. Therefore, using Google 

Sites as a learning media is very helpful for a teacher 

in the learning process, especially in the Flipped 

Classroom. 

Based on the description above, the researcher 

is interested in examining whether there is an increase 

in students' mathematics learning achievement if the 

Problem-based Learning model combined with Flipped 

Classroom is applied to Google Sites learning media. 

The limitation of this research is statistics material for 

grade 10. It is hoped that this research can provide 

solutions to the problems encountered. 

 

RESEARCH METHODS 

This research uses the type of Classroom Action 

Research. Classroom action research is the efforts 

made by teachers in the form of research to improve 

student learning and teaching in classes [18]. The 

research method used is the Kemmis and Mc Taggart 

model, which consists of four stages, namely the stages 

of Planning, Action, Observation, and Reflection [19]. 
Planning is carried out by analyzing and identifying 

problems, determining ways to solve problems, and 

compiling an action plan that will be carried out by 

designing learning devices. After the planning stage, 

we continued with the action and observation stages. 

Researchers implemented the Problem-based Learning 

model combined with Flipped Classroom with the help 

of Google Sites learning media in the classroom and 

were observed by peer teachers or peers. In the last 

stage, namely the reflection stage, researchers review 

and evaluate all actions that have been taken and the 

results of observations based on the data that has been 

collected [20]. 

This research was conducted in 3 cycles: pre-

cycle, cycle I, and cycle II. Pre-cycle was conducted in 

1 meeting where the teacher taught as usual, namely 

with conventional methods assisted by PowerPoint 

media. The results of this pre-cycle were used to 

compare the success of learning using the Problem-

based Learning model combined with Flipped 

Classroom assisted by Google Sites learning media in 

cycle I and cycle II. Cycle I and cycle II consist of 

classroom action research steps that refer to the 

Kemmis and McTaggart model, which consists of four 

stages, namely the stages of Planning, Action, 

Observation, and Reflection. The subjects of this 

research were 36 10th-grade students in one of the high 

schools in Semarang City. 

The data collection techniques in this research 

are tests, observation, and documentation. Tests 

measure student learning achievement at the end of 

each cycle. Observation of the learning process to 

discover the shortcomings that need to be improved 

from each cycle. While documentation in the form of 

field notes, pictures, videos, and student work related 

to learning. 

Data from observations and documentation 

were analyzed qualitatively. Qualitative analysis was 

carried out by reflecting on the results of observations 

of the learning process by researchers and students in 

the classroom supported by data from documentation. 

The data in this form was processed into meaningful 

sentences and analyzed qualitatively. The data from the 

test was analyzed using the percentage of classical 

learning completeness to determine the study's success. 

The formula for calculating the percentage of classical 

learning completeness is as follows. 

 

% =
Σ Students who reached KKM 

Σ All of the students
 % 

Students are said to have completed learning 

mathematics if they have reached the KKM (Minimum 

Completeness Criteria) [21]. In this study, the KKM 

score was 70, and the cycle in this study will be stopped 

if students who have reached KKM reach 75% or more. 

 

RESULTS AND DISCUSSION 

This research was carried out in 3 cycles: pre-

cycle, cycle I, and cycle II. In the pre-cycle activity, the 
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teacher carries out conventional learning and then 

conducts a student learning achievement test on 

statistical material. Descriptive statistics of pre-cycle 

test results are as follows. 

 

Table 1. Descriptive Statistics of Test Results at Pre-

Cycle 

 

Description Value 

Subject 36 

Highest Score 85 

Lowest Score 50 

Average Score 69.3 

 

And here is the data on the classical learning 

completeness of students in the pre-cycle. 

 

Table 2. Classical Learning Completeness at Pre-

Cycle 

 

Score Category Frequency Percentage 

(%) 

≥70 Completed 20 56 

<70 Not Completed 16 44 

Total 36 100 

 

Based on the data from the test results, Table 1 

shows that the average score of students is 69.3, while 

Table 2 shows that the percentage of classical learning 

completeness of students is 56%. The data will be the 

basis for comparing the improvement of student 

learning achievement seen from the average test score 

and classical learning completeness. Furthermore, the 

cycle of classroom action research is carried out, each 

of which consists of four stages: the planning stage, the 

action stage, the observation stage, and the reflection 

stage. 

 

Planning Stage 

The planning stage is carried out to determine 

the actions that will be taken based on the problem. The 

main problem in this study is the low learning 

achievement of students in mathematics learning, 

where the classical learning completeness of students 

is 56% based on the test results in the pre-cycle. Based 

on the analysis of observation results, the cause of the 

problem is that the mathematics learning process in the 

classroom is still dominated by the teacher with 

conventional methods, so students tend to be passive. 

The teacher writes the material on the whiteboard, then 

the students take notes and do the problems according 

to the example. In addition, the learning media used is 

monotonous and tends to be traditional, namely only 

the whiteboard and several times using an LCD 

projector. The one-way learning process makes 

students passive and less able to understand concepts 

well. So, innovative learning strategies and media are 

needed to overcome these problems. 

Cycle 1 planning was preceded by a literature 

study and discussions with student teachers and peers, 

so the researchers decided to implement the Problem-

based Learning model combined with Flipped 

Classroom assisted by Google Sites learning media. 

PBL combined with Flipped Classroom can increase 

students' activeness in the learning process [22]. This 

planning stage results in a draft lesson plan using 

teaching tools, including teaching modules, learning 

media, and test questions. At the same time, Cycle 2 

learning planning is based on the results of the 

reflection in Cycle 1. 

The planned learning model combines PBL 

syntax with Flipped Classroom techniques. Before 

learning in class, students are given material through 

learning media assisted by Google Sites to study 

independently at home. The learning media is in the 

form of a website that contains subject matter in 

various formats, including text, visual, video, 

manipulative media, and others, to accommodate the 

different learning styles of students. 

 

Action Stage 

The action stage activities in this study were 

carried out by implementing the Problem-based 

Learning model combined with a Flipped Classroom 

assisted by Google Sites learning media in the 

classroom. The learning procedures carried out 

include: (1) Students are given material through 

Google Sites learning media and study it at home; (2) 

During the learning process in the classroom, students 

are guided by the teacher to carry out learning activities 

with PBL syntax, (3) students and teachers reflect on 

the learning process and are given reinforcement, (4) 

students take a learning achievement test at the end of 

the cycle. The descriptive statistics of the test results in 

cycle I are as follows. 

 

Table 3. Descriptive Statistics of Test Results at Cycle 

I 

 
Description Value 

Subject 36 

Highest Score 90 

Lowest Score 55 

Average Score 75.7 

 

And here is the data on the classical learning 

completeness of students in cycle I. 

 

Table 4. Classical Learning Completeness at Cycle I 

 
Score Category Frequency Percentage 

(%) 

≥70 Completed 26 72 

<70 Not Completed 10 28 

Total 36 100 
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Based on data from the test results in Table 3, 

the average score of students is 75.7. The average is 

above the KKM (Minimum Completeness Criteria). 

Still, Table 4 shows that the percentage of classical 

learning completeness of students is 72%, where 26 

students are in the completed category, and 10 are still 

in the uncompleted category. From these data, the 

student learning achievement in cycle I has not met the 

success indicators. So, cycle II action was carried out 

by making some necessary corrections. The descriptive 

statistics of the test results in cycle II are as follows. 

 

Table 5. Descriptive Statistics of Test Results in 

Cycle II 

 
Description Value 

Subject 36 

Highest Score 95 

Lowest Score 70 

Average Score 84.7 

 

And here is the data on the classical learning 

completeness of students in cycle II. 

 

Table 6. Classical Learning Completeness in Cycle II 

 
Score Category Frequency Percentage 

(%) 

≥70 Completed 32 89 

<70 Not Completed 4 11 

Total 36 100 

 

Based on data from the test results in Table 5, 

the average score of students is 84.7. The average is 

above the KKM (Minimum Completeness Criteria) and 

has increased from the average score in cycle I. 

Meanwhile, Table 6 shows that the percentage of 

classical learning completeness of students is 89%, 

where 32 students are in the completed category, and 

four students are in the uncompleted category. From 

these data, the student learning achievement in cycle II 

has met the target. So, the research cycle is stopped, 

and those students who still need to complete will be 

given remedial. 

 

Observation Stage 

The observation was carried out during the 

action stage. The cooperating teacher and peers 

assisted the researcher as observers to observe learning 

management during the implementation. Meanwhile, 

the researcher observes students' activeness and 

documents it through field notes, photos, and videos. 

From the observations made by the observer and the 

researcher, several shortcomings were found, such as 

poor time management, inadequate attention to all 

students, students still having difficulty in working on 

student worksheets, less varied media in Google Sites, 

and no feedback from students when studying at home 

so that it cannot be monitored. The findings in the 

observation stage of the cycle I will be used by 

researchers as material for reflection and determining 

the follow-up plan. The follow-up plan is in the form 

of learning improvements in process and media used in 

cycle II. 

 

Reflection Stage 

In the reflection stage, the researcher reviews 

the actions taken, analyzes the data collected at the 

observation stage, and then evaluates the successes and 

shortcomings of the learning in the previous cycle. 

Based on discussions between researchers and 

observers related to learning in cycle I have been 

carried out by implementing the Problem-based 

Learning model combined with Flipped Classroom 

assisted by Google Sites learning media, improvements 

will be made in cycle II, including (1) student 

worksheets which were previously only in the form of 

questions, will then be accompanied by guiding 

questions so that students have less difficulty and more 

efficient learning time, (2) include more varied media 

in Google Sites to accommodate differences in 

students' learning styles, (3) provide feedback in the 

form of questions and reflections in Google Sites to 

ensure students have learned the material at home, and 

(4) improve classroom management in time 

management and attention to students. 

 

The increase in the average score of students' 

test results in each cycle starting from pre-cycle, cycle 

I, and cycle II is accumulated in the following diagram. 

 
Figure 1. Average Score of Student Test Results 

 

While the increase in the percentage of classical 

learning completeness of students is accumulated in the 

following diagram. 

Figure 1 shows that the average score of 

students' test results has increased every cycle, from 

pre-cycle 69.3 to 75.7 in cycle I and 84.7 in cycle II. In 

addition, from Diagram 2, it can also be seen that the 

percentage of classical learning completeness of 

students has increased every cycle, from pre-cycle 

where 56% of students reached KKM (Minimum 

Completeness Criteria), then to 72% in cycle I, and 

89% in cycle II. So, the cycle in this study was stopped 

because it had met the success indicator. Namely, 

learning has been said to be successful if 75% or more 

69.3
75.7

84.7

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

Pre-Cycle Cycle I Cycle II

A
v
er

ag
e 

S
co

re



J. Pijar MIPA, Vol. 18 No. 5, September 2023: 670-675   ISSN 1907-1744 (Print) 

DOI: 10.29303/jpm.v18i5.5428      ISSN 2460-1500 (Online) 

674 

of the students have reached the KKM (Minimum 

Completeness Criteria) or scored above or equal to 70. 

 
Figure 2. Percentage of Classical Learning 

Completeness 

 

Based on the data in Figure 1 and Figure 2, there 

is an improvement in student learning achievement in 

statistics material through implementing the Problem-

based Learning model combined with Flipped 

Classroom assisted by Google Sites learning media. 

The observation results show that students are more 

active in the learning process in class through the PBL 

model compared to the conventional model. It is in line 

with previous research, which shows that through the 

PBL model, there was an increase in student activity in 

the learning process [23]. PBL can increase interaction 

between students [24]. The cooperative learning model 

positively affects student mathematics learning 

achievement [25]. It is in line with previous studies, 

which show that the level of learning achievement of 

students who take PBL is higher than students who take 

teacher-centered learning [26]. 

However, teachers and students still experience 

difficulties in implementation, so other learning 

strategies are needed to support PBL [27]. Therefore, 

this study combines the PBL model with Flipped 

Classroom. The Flipped Classroom learning model 

helps students to learn independently at home through 

materials provided by the teacher so that students are 

ready when facing problems to be solved in the 

learning process. It is in line with the results of previous 

research, which shows that Flipped Classroom can help 

students' understanding [28]. 
The Flipped Classroom learning model requires 

multimedia that can support student learning activities 

[29]. This research uses Google Sites to create website-

based learning media in which various multimedia 

useful for students are included. It is in line with 

previous research, which shows that the learning 

outcomes of students who use multimedia in learning 

are better than the learning outcomes of students who 

do not use multimedia [30]. So, Google Sites learning 

media is suitable for Flipped Classroom learning. 

 

 

CONCLUSION 

Based on the results of Classroom Action 

Research (PTK) and its discussion, it is concluded that 

implementing Problem-based Learning (PBL) 

integrated with Flipped Classroom assisted by Google 

Sites can improve student learning achievement. This 

conclusion is based on an increase in the average score 

of students' test results in each cycle, from pre-cycle 

69.3 to 75.7 in cycle I and 84.7 in cycle II. In addition, 

there was an increase in the percentage of classical 

learning completeness of students in each cycle, from 

pre-cycle, where 56% of students reached the KKM 

(Minimum Completeness Criteria), then 72% in cycle 

I, and 89% in cycle II. 

 From these conclusions, teachers are 

recommended to use learning models and strategies 

that can facilitate and encourage students to be more 

active in learning and construct their own 

understanding so that it impacts on improving their 

mathematics learning achievement. In addition, 

learning media also plays an important role in the 

success of learning. This research is limited to grade 10 

statistics material and math learning achievement, so 

further research is needed on other materials and other 

mathematical abilities. 
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