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Abstract 
This study was motivated by the difficulties of students transforming the data 

into frequency tables and graphs and appreciate a group of data. This is envolve 

in low student understanding. Encounter this situation, researchers felt the need 

to carry out CAR to rise these problems through PjBL supported by Virlenda 

and Whatsapp due to the pandemic situation that did not allow offline learning. 

So, the purpose of this study is to enhance students' statistical understanding 

through PjBL supported by Virlenda and Whatsapp. The subject 10 students 

from the 2019-C class of mathematics education program, Universitas PGRI 

Adi Buana Surabaya. Data were collected through observation, documentation, 

and tests. The data were analyzed quantitatively and qualitatively. The 

indicators of this study are there is no statistical understanding of students in 

the category less than "Good Enough" and observation components such as the 

focus of attention, activity, interest in learning, and seriousness of at least 70% 

of students. The results of this study, (1) the statistical understanding of all 

students in the minimum category of "Good" in the second cycle; (2) The 

observation component to the focus attention, activity, interest, and seriousness 

in learning satisfy criteria. This shows that the practice of PjBL supported by 

Virlenda and Whatsapp can improve the statistical understanding of students 

of mathematics education class 2019-C. 
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INTRODUCTION 

The COVID-19 pandemic has surged the world change the learning process 

at many levels. Learning in schools is normally face-to-face (offline) changed into 

a network (online). The online learning system is implemented through hardware 

connected to the internet network (Prayitno & Mutianingsih, 2021). The 

implementation of these activities is in repose the Declaration Letter of the Minister 

of Education and Culture of the Republic of Indonesia Number 4 of 2020 about the 
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implementation of Education policies in the emergency period of the spread of 

Corona Virus Disease (Covid-19). 

Learning during the Covid-19 pandemic at Universitas PGRI Adi Buana 

Surabaya is still carried online. One of the bound subjects in the mathematics 

education study program is statistical. Mc Grath (2014) explains that the purpose 

of learning statistics is that students are expected to be able to evaluate research 

results by interpreting statistical results correctly. This is supported by the 

Indonesian Mathematics Educators Society (I-Mes), able to make appropriate 

decisions in the context of solving problems in their area of expertise based on the 

information and data analysis. 

The facts in class 2019-C, students have problems transforming data into 

the frequency tables, graphs, reading them, and explaining their steps. From the 

researcher's documentation, it was obtained that only 40% of students had a good 

understanding of learning the statistical material. Discussion to the team teaching 

of the statistics course, several problems were identified related to student 

understanding. These problems are (1) students have not been able to transform the 

data into frequency tables or graphs, (2) difficulty appreciate data presented in the 

frequency tables or graphs, and (3) explaining the steps taken. 

An urgent problem in the above situation, if it is ignored, of course, will 

inflict in students' understanding of the next material in interpreting tables and also 

hypothesis testing. This is necessary to get a solution take into account that the 

statistical course is the key for students to conduct research, scribe thesis, 

evaluation, and so on. Faced with this situation, the researcher felt the need to carry 

out classroom action research (CAR) to enhance students' understanding of 

statistical in the 2019-C class. In this CAR, researchers make serious efforts to 

enhance students' understanding of statistical through Project Based Learning 

(PjBL). 

PjBL is a learning method that gives educators a start to manage learning by 

producing a product in the project classroom. PjBL is a learning process that 

contains complex tasks in a fixed period. Educators are responsible for monitoring 
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student activities when completing their projects, so they can develop ideas and 

produce satisfying results (Fathonah et al., 2020; Fitrina et al., 2016; 

Rahmazatullaili et al., 2017). The majority of PjBL can develop student 

responsibilities, increase problem solving ability through collaboration, increase 

management skills, and practice their critical thinking skills. 

Studies on PjBL have been an interesting topic for the last five years 

(Angreanisita et al., 2021; Fitrina et al., 2016; Kurniawan et al., 2020; 

Rahmazatullaili et al., 2017; Warsito et al., 2020) and many others. The results of 

the study on PjBL that represented PjBL can improve student learning outcomes 

(Fauziah et al., 2019; Kurniawan et al., 2020; Warsito et al., 2020). In addition, 

PjBL can also increase students' interest in learning (Kurniawan et al., 2020), 

improve mathematical literacy skills (Angreanisita et al., 2021), creative thinking 

skills (Fitrina et al., 2016; Rahmazatullaili et al., 2017), interest in learning 

(Kurniawan et al., 2020), and their autonomy (Fathonah et al., 2020). 

Previous studies above show that PjBL can enhance learning outcomes. 

Learning outcomes are measured from the understanding they have, as revealed by 

Nurhasanah & Sobandi (2016) that learning outcomes are a reflection of the 

knowledge that has been mastered and learned. The student’s understanding is the 

acquisition of what has been strived during the learning process in the class. In 

addition, the study was carried out offline, so during the Covid-19 pandemic, this 

could not be done. This creates a gap for researchers to implement PjBL using a 

Learning Management System (LMS) to improve students’ statistical 

understanding. 

LMS became the second choice during the Covid 19 pandemic that surge 

the world which had an impact on education in the world. Universitas PGRI Adi 

Buana Surabaya has developed an LMS known as Virlenda. Virlenda abbreviation 

for the virtual learning environment of Adi Buana which uses Moodle type 

software. Through virlenda, students and lecturers, students and students can 

interact with the flexibility of place, time, and can be done synchronously or 
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asynchronously. If the indicator has not been achieved, the researcher will combine 

Virlenda and Whatspp. 

Using Virlenda and Whatsapp, researchers wish to enhance students' 

understanding of statistical through PjBL in these CAR. So, that students can 

explain the process carried out to produce the data presentation, read them, and 

interpret them. In addition, Virlenda and Whatsapp were chosen as a means of 

asynchronous communication when students discussed with each other. Virlenda 

and Whatsapp were chosen for students to switch their opinions due to the Covid-

19 pandemic situation in Surabaya which is at stage level 1, where there are still 

restrictions for face-to-face learning. 

 

METHOD 

This CAR to improve the statistical understanding of students of 

mathematics education class 2019-C through PjBL assisted by Virlenda and 

Whatsapp. CAR is an effort of teachers, lecturers, or practitioners in various 

activities to improve the quality of learning in the classroom (Kemmis & 

McTaggart, 2000; Miles & Huberman, 1994). This study uses the Spiral CAR 

model from Kemmis & McTaggart (2000) includes (1) planning, (2) 

implementation, (3) observation, and (4) reflection. This CAR process in this study 

as below 

 

Figure 1. Spiral CAR from Kemmis & McTaggart 
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The indicator in this study is based on the statistical understanding and 

students’ activity. The statistical understanding is based on (1) the ability to 

transform data into a frequency table, (2) the ability to transform data in the graphs, 

and (3) the ability to explain the steps taken. Student activities includes (1) focus of 

attention, (2) their activity, (3) their interest, and (4) seriousness in learning process. 

 The subjects of this study were active students of Mathematics Education 

2019-C class, Universitas PGRI Adi Buana Surabaya, amount 10 students. Students 

of the 2019-C class are night class students who are taking statistics courses in the 

odd semester of 2021/2022. The data collection method used in this study is 

observation, documentation, and tests. The first indicator, documentation and test 

methods are used with project instruments carried out by students in groups and 

questions tests. While the second indicator used the method of observation and 

documentation with an instrument of observation sheets about (1) focus of 

attention, (2) their activity, (3) their interest, and (4) seriousness in learning.  

The data were analyzed using descriptive techniques based on the 

established indicators. For student understanding data was obtained from student 

answers, then determined based on the success criteria that apply at Universitas 

PGRI Adi Buana Surabaya as shown in Table 1 below. 

Table 1 Grade Criteria at Universitas PGRI Adi Buana Surabaya 

Grade Criteria 

85 – 100 Very Good 

75 – 84 Good 

60 – 74 Good Enough 

40 – 59 Poor 

0 – 39 Failed 

 

The test results are presented in the quantitative and qualitative that is 

equipped analysis and based on the criteria of completeness in the academic 

guidebook that applies to statistical courses, which is a value of 75. Meanwhile, in 

student activities, percentages of participating students were observed. The activity 

is at least 70% of students are active during the learning process in class. Thus, the 
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success indicators of the implementation CAR in this study are (1) there are no 

students who are in the category less than "Good Enough" and (2) at least 70% of 

students are actively involved during the learning process in class. 

  

RESULT AND DISCUSSION 

The four stages that have been passed include planning, implementation, 

observation, and reflection. The results include test and non-test results from each 

cycle and are presented in the quantitative and qualitative data. While the results of 

the non-test are presented in a description through sentences according to the results 

of the observations made. Before describing the results of the study in cycle 1, the 

researcher will describe the results of the pre-cycle as follows. 

1. Statistical Understanding Pre-Cycle 

Students’ statistical understanding of presenting data in the diagrams before 

the CAR is carried out. The results of statistical tests in the pre-cycle need to be 

analyzed to determine the initial conditions of student understanding in presenting 

data in the diagrams. The test is carried out in a diagram from a set of data presented. 

Aspects assessed are the ability to read a set of data, diagrams, and present them in 

various diagrams. The percentage of pre-cycle test results can be seen in Figure 2. 

 
Figure 2 Graph of Statistical Understanding Pre-Cycle 

 

In the figure above, it can be seen that students who scored less than 75 were 60% 

and score more than 75 were 40%. This showed that students' understanding of 

statistics is still lacking. Supported from the observations, most students experience 

0%

20%

40%

60%

Very Good Good Good Enough Poor Failed

P
ER

C
EN

TA
G

E

CRITERIA

GRAPH OF STATISTICAL
UNDERSTANDING PRE-CYCLE



Prayitno, L. L. & Mutianingsih, N. 2021. Enhancing Statistical Understanding... 
Matematika dan Pembelajaran, 9(2), 21 of 30 

 

                                                                                 

   
This work is licensed under a Creative Commons  
Attribution-NonCommercial 4.0 International  License. 
 

confusion in appreciate data and presenting them into the diagrams or graphic. The 

effect, students are pasive activity during the learning process. 

2. The First Cycle  

a. Planning 

In the planning stage, researchers plan actions through the implementation 

of PjBL using virlenda. The lecturer prepared a google to meet link that will be used 

in learning statistical because learning at Universitas PGRI Adi Buana Surabaya is 

still carried out online. Then preparing teaching materials, Student Activity Sheets 

(SAS) that contains students’ project, media in e-books that are linked on virlenda. 

b. Implementation  

In the implementation stage, the lecturer teaches using PjBL and virlenda. 

Learning statistical for frequency tables and presenting them in graphics. Each 

group was asked to compile a frequency table and present it in graphical according 

to the data collected in the previous project. After the learning process that lasted 

for 3 x 50 minutes, each student was given a test question to measure students' 

understanding of the frequency table, presented it in graphics, and explain them. 

c. Observation 

During the implementation, observers make observations on the learning 

process online. From the observations, the observer noticed changes in student 

attitudes and behavior during the learning process. The students were already 

actively from the beginning to the end of the lesson, but the discussion factor using 

virlenda turned out to be an obstacle. The obstacle faced by students is that they 

cannot directly respond to questions or feedback from other students in their group. 

The results of group discussions in Virlenda can be presented in Figure 3 below. 
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Figure 3 Group Discussion using Virlenda 

 

Therefore, if the target in cycle 1 has been unfulfilled, the researcher will 

follow-up on actions in cycle 2 to overcome these obstacles. The students' 

understanding of the project and given the test, the following results were obtained. 

Table 2 The First Cycle Students’ Statistical Understanding 

Grade Criteria  Percentage 

85 – 100 Very Good 0% 

75 – 84 Good 60% 

60 – 74 Good Enough 40% 

40 – 59  Poor 0% 

0 – 39  Failed - 

 

Based on Table 2 above, can be described in detail as in Figure 4 below. 

 

Figure 4 Graph of Statistical Understanding at The First Cycle 
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In Figure 4, it can be seen that 40% of students get a score less than 75. The 

number of students who get a score equal to or more than 75 is 60% and in the 

"Good" category. In this case, there was an increase in the number of students who 

were in the minimal category of "Good" in the pre-cycle there were only four 

students while in the first cycle there were six students. Supported from the 

observations, students are pasive activity during the learning process. This cause 

the students adaptation process in this learning activity. 

d. Reflection 

Students’ statistical understanding viewed from the grade according to the 

standard statistical course, the researcher hopes that there no more students who get 

a score less than 75. It is hoped that all students can reach the minimum standards 

grade on the reading data presentations and graphs, then present it in a graph. 

Because it has not been achieved in the first cycle, it will be continued to the second 

cycle by re-identifying the obstacles encountered in the first cycle. The obstacle 

faced by students is that they cannot directly respond to questions or feedback from 

other students in their group. This is because the LMS Virlenda does not provide 

notifications of responses given by other students. So the researcher decided to 

continue to the second cycle by using a companion from Virlenda that is Whatsapp. 

3. The Second Cycle  

a. Planning 

Following the obstacles faced in the first cycle, then proceed to the second 

cycle. The purpose is for the students can respond to each other in their group. The 

learning model used is still using PjBL and is still being implemented online. 

However, for the second cycle, the researcher used a combination of Virlenda and 

Whatsapp. Whatsapp was chosen because it provides an opportunity for group 

members to discuss through Whatsapp groups formed by each group.  

b. Implementation  

In the implementation stage, the learning of statistical after the first cycle is 

the making the frequency table, graph, and normal distribution test. Each group was 
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asked to compile a frequency table, represent it in a graph according to the existing 

data and continue with testing the normality of a group of data.  

c. Observation 

During the implementation, observations on the implementation of the 

online learning process using PjBL, Virlenda, and Whatsapp. The observer 

observed that students were used to being actively on statistical course, both used 

Google Meet to respond to lecturers' questions, virlenda to collect discussion 

results, and also Whatsapp for group discussion. The results of group discussions 

via Whatsapp are presented in Figure 5 below. 

Figure 5 Group Discussion via WhatsApp 

From Figure 5 above, communication between group members is well 

established because the conversation notifications appear. This makes it easier for 

group members to express their opinions and respond to statements and questions 

from their group mates. Meanwhile, to present the results of their group discussions, 

the virlenda is used where each group can download the results of the other group's 

work and can provide responses directly via google meet. An example of group 

project uploaded to the virlenda can be presented in Figure 6 below.  
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Figure 6 Group Project Uploaded to Virlenda 

The students' statistical understanding during the project involved 

presenting data in the form of frequency tables and graphs, testing the normal 

distribution, they were then given a test in the second cycle. The results in the 

second cycle are presented in Table 4.  

Table 3 The Second Cycle Students’ Statistical Understanding 
Grade Criteria  Sum  Persentage 

85 – 100 Very Good 2 20% 

75 – 84 Good 8 80% 

60 – 74 Good Enough 0 0% 

40 – 59  Poor 0 0% 

0 – 39  Failed 0 0% 
 

Based on Table 4 above, can be described in detail as in Figure 7 below. 

 

Figure 7 Graph of Statistical Understanding at The Second Cycle 
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In Figure 7 above, the students who get scores equal to or more than 75 are 

100%. This means that all students reach a minimum standard score of 75. In this 

case, there is an increase in the number of students who are in the minimum 

category of "Good" where in the first cycle there are only six students but in the 

second cycle, it becomes 10 students. This shows an increase of 40% from the 

previous cycle. 

d. Reflection 

Students’ statistical understanding viewed from the value to be achieved 

according to the standard of the statistical course shows that 100% of students reach 

the minimum standard on the reading data presentations, graphs, presenting data in 

graphs, and testing the normal distribution. This shows that the collaboration 

between PjBL with Virlenda and Whatsapp can be said to be successful. It is evident 

from all the 2019-C students who have been able to exceed the minimum score 

standard for statistical methods courses. 

From the results above, there are factors that influence the accession, such as 

students being active during the learning process in class. This makes students 

interested in learning and discovering information that are carried out online 

(Kurniawan et al., 2020). Details on enhancing statistical understanding starting 

from the pre-cycle to the second cycle are presented in Table 4 as follows. 

Table 4 Comparison of Pre Cycle Test Results, Cycle 1, and Cycle 2 

Grade  Criteria  
Total Students 

Pre-cycle 1st Cycle 2nd Cycle 

85 – 100 Very Good 1 0 2 

75 – 84 Good 3 6 8 

60 – 74 Good Enough 5 4 0 

40 – 59  Poor 1 0 0 

0 – 39  Failed 0 0 0 
 

To see the comparison in detail, it can be described in the following graph. 
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Figure 8 Comparison Statistical Understanding at Pre-cycle, the first cycle and 

Second cycle 

 

From the comparison above, it can be seen that there was an increase in the 

number of students who obtained the "Good" and "Very Good" criteria. In the pre-

cycle and the first cycle, students’ activities were still found in the "Enough" and 

"Poor" categories. This situation is caused because students are still focused on 

discourse by lecturers so that they feel bored. This situation is in line with the study 

(Kurniawan et al., 2020; Miller et al., 2021; Syakur et al., 2020) that teaching 

patterns also affect the responses of students.  

Statistical understanding we found that the minimal category of "Good" in 

cycle 1, only 60% and an increase of 20% from pre-cycle. While in cycle 2 it 

reached 100% and showed an increase of 40% from cycle 1. This shows that the 

implementation of PjBL, Virlenda, and Whatsapp is effective in improving the 

statistical understanding of 2019-C students. The results of this study are in line 

with the implementation of PjBL by a previous studies (Fauziah et al., 2019; 

Kurniawan et al., 2020; Warsito et al., 2020). Each researcher has the same 

experience that PjBL can improve student learning outcomes. The observations 

revealed that lecturers actively monitor student activities while developing their 

projects. The activity of monitoring enables students to develop their ideas to 
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satisfaction works for their group members (Fathonah et al., 2020; Fitrina et al., 

2016; Rahmazatullaili et al., 2017; Syakur et al., 2020). 

The results of this study are in line with the previous study (Kurniawan et 

al., 2020; Miller et al., 2021; Wibowo, 2014) that PjBL can increase students' 

interest in learning. In addition, the increase in students' understanding in learning 

statistical is due to improvements made based on reflections from previous actions. 

With the increased understanding of statistics in the implementation of research 

actions, it is proven that the PjBL assisted by Virlenda and WhatsApp in statistical 

lectures has achieved the expected results. 

At the pre-cycle stage, students tend to be passive during the online learning 

process. However, this is the opposite when given project tasks that must be solved 

in groups. Students seem enthusiastic in responding to every statement submitted, 

focusing attention, their interest in learning (Angreanisita et al., 2021; Fathonah et 

al., 2020; Fauziah et al., 2019; Kurniawan et al., 2020; Wibowo, 2014) also always 

increases from each cycle, including their seriousness in participating in learning. 

In addition, the increase in students' understanding in learning statistical is due to 

improvements made based on reflections from previous actions. With the increased 

understanding of statistics in the implementation of research actions, it is proven 

that the implementation of PjBL, Virlenda, and WhatsApp in statistical has 

achieved the expected results. 

 

CONCLUSION 

 Based on the results of the study and discussion, it can be concluded that the 

application of PjBL, virlenda, and Whatsapp, can improve the statistical 

understanding of students of Mathematics Education class 2019-C. This is shown 

that the statistical understanding that is in the minimum category of "Good" in cycle 

1 is only 60% and has increased by 20% from the pre-cycle. While in the second 

cycle it reached 100% and showed an increase of 40% from the first cycle. The 

observation component of the focus of attention, activity, interest, and seriousness 

meets the criteria has increased and meets the specified criteria. 
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The researcher gave the following suggestions, that is (1) use of the LMS 

and Whatsapp can be used as an alternative as learning media, especially those 

involving projects or works; (2) PjBL, Virlenda, and Whatsapp can be used as an 

alternative to deliver lectures on statistical course; and (3) this is an input that can 

be used as additional insight and feedback in the implementation of the next 

learning process. 
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