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Abstract 

Students have different characteristics in the learning process, especially in developing 

speaking skills. So it requires the right learning method. This study aims to compare effective 

teaching methods for speaking using machine learning. The classes used in this study 

consisted of three classes: conventional, vlog project, and picture series. The data used were 

students' pre-test and post-test scores. The machine learning algorithm used is K-Means. K-

Means clusters the pre-test and post-test data. The results of K-Means clustering on the pre-

test and post-test identified the differences in student groups between the pre-test and post-

test. Students who experienced the most cluster movement were those in the vlog project 

class, the conventional class, and the picture series class.  
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1 Introduction 

Speaking is one way to communicate with someone. The main components of 

speaking include fluency, comprehension, grammar, vocabulary, and pronunciation [1]. 

Speaking skills do not appear instantly, so regular practice is needed. One of the places 

to practice speaking skills is at school with the help of teachers [2]. Intensive learning can 

improve speaking skills, especially in English lessons [3]. 

Based on research [4], students need to develop skills in speaking English. The 

earlier students learn English, the easier it is for them to understand English. Learning 

English is an investment for a bright future. Speaking English allows us to easily access 

and obtain information because Most people write information in English. 

http://creativecommons.org/licenses/by/4.0/
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Some effective teaching techniques for learning to speak include vlog projects and 

picture series [5]. The picture series technique allows educators to see the development 

of students' speaking skills. The picture series learning model positively impacts speaking 

ability [6]. There is a significant difference between classes that use conventional learning 

methods and classes that use the picture series learning method [7]. Vlog projects can 

improve speaking skills by an average of 27%. Vlog projects are the preferred learning 

method, and a student's level of desire for the method is 89% [8]. Like previous research, 

research [9] also revealed that vlog projects are an effective learning method to improve 

students' speaking skills. 

Some previous studies have discussed the effectiveness of picture series and vlog 

project learning methods to improve students' ability to speak English [6]. Few discuss 

which comparison is more effective than the picture series and vlog project. Research that 

compares picture series and vlog project learning methods is research [5]. The study's 

results [5] stated that the vlog project was more effective than the picture series. 

Comparing effective learning methods in speaking skills can be done with machine 

learning techniques [10]. Research [11] applied a machine learning algorithm, K-Means, 

to evaluate effective learning methods. K-Means effectively cluster and evaluate student 

performance [12]. This research continues the research conducted by previous research 

[5]. Since K-Means works effectively and few studies compare the learning methods of 

picture series and vlog projects, this research aims to group students based on pre-learning 

and post-learning results. This research has contributed in terms of verifying cluster 

changes that have not been carried out by previous studies. Grouping children is expected 

to determine the changes or consistency of children's groups when Educators use the 

picture series or vlog project learning method. 

2 Material and Methods 

Study Area and Research Data 

This research was conducted on the eighth-grade students at MTs Negeri 13 Ciamis 

located at Jalan Cipancur No. 6 Sirnabaya, Rajadesa, Ciamis Regency, West Java, in the 

even semester of 2020 / 2021. The researcher conducted research from January to April 

2021. This research has several stages as presented in Figure 1. 
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Figure 1. Research Stages 

Data Collection 

Data collection in the study was to collect pre-test and post-test scores of students 

from three classes, namely, conventional, vlog project, and picture series classes. The pre-

test data collection process was carried out before the learning process, while the students 

took the post-test after the learning process. The learning process is carried out based on 

each class. In conventional classes, the English language subject teachers at the school 

carry it out. 

 

Pre-test and Post-test Clustering 

The K-Means cluster is applied using R programming. R Programming is a high-

level language easily applied to data mining techniques [13]. K-Means is a popular 

clustering algorithm. The way K-Means works is to partition data into several groups 

based on the characteristics of the data. The first object in a cluster can be used as the 

cluster center point. The K-Means algorithm will repeat the following steps until the 

center point of a cluster does not change [14]. The stages of the K-Means algorithm can 

be seen in Figure 2. 



 

  
 

 

 

 
4 

 

  

Wulandari et.al., IJASST, Volume 07, Issue 01, 2025 

 

Figure 2. The stages of the K-Means algorithm [15][16] 

 

Cluster Verification 

Cluster verification is conducted to determine whether there is a shift or change in a 

student group after the treatment of each learning technique. 

3 Results and Discussions 

Data Collection 

Data was collected by taking pre-test and post-test data from all classes. The 

classes consisted of a vlog project class, a picture series class, and a class that applied 

conventional techniques. The number of students in a class has been presented in Figure 

3. The results of the pre-test and post-test data collection from the vlog project, picture 

series, and conventional classes are presented in Table 1, Table 2, and Table 3, 

respectively. 
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Figure 3. Number of students 

 

Figure 2 is a histogram that explains the number of students in each class. The number of 

students in the conventional class consists of 20 students, the picture series class is 18, 

and the vlog project class consists of 19 students. 

 

Table 1. Pre-test and post-test of vlog project class 

No. Student Pre-test Post-test 

1 V1 44 66 

2 V2 46 67 

3 V3 46 67 

4 V4 46 67 

5 V5 44 65 

6 V6 48 70 

7 V7 45 60 

8 V8 50 71 

9 V9 52 72 

10 V10 48 71 

11 V11 45 66 

12 V12 45 70 
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13 V13 48 70 

14 V14 44 66 

15 V15 50 71 

16 V16 50 72 

17 V17 50 72 

18 V18 44 67 

19 V19 47 67 

Average 47 68 

 

As presented in Table 1, the average pretest score obtained by students is 47, while the 

posttest score is 68. There is an increase in value between the pretest and posttest scores 

found in the vlog project class. 

 

Table 2. Pre-test and post-test of picture series class 

No. Student Pre-test Post-test 

1 P1 48 67 

2 P2 44 61 

3 P3 47 66 

4 P4 46 63 

5 P5 48 66 

6 P6 46 64 

7 P7 44 60 

8 P8 46 65 

9 P9 49 67 

10 P10 48 66 

11 P11 50 70 

12 P12 50 69 

13 P13 52 71 

14 P14 52 71 

15 P15 44 63 
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16 P16 45 63 

17 P17 44 60 

18 P18 48 68 

Average 47 66 

 

In Table 2, the average pretest score obtained by students is 47, while the posttest score 

is 66. Similar to the vlog project class, the picture series class also experienced an increase 

between the pretest and posttest scores. 

 

Table 3. Pre-test and post-test of conventional class 

No. Student Pre-test Post-test 

1 C1 44 59 

2 C2 46 61 

3 C3 44 59 

4 C4 48 63 

5 C5 50 68 

6 C6 50 66 

7 C7 44 60 

8 C8 50 66 

9 C9 49 65 

10 C10 48 62 

11 C11 44 59 

12 C12 45 61 

13 C13 48 64 

14 C14 50 68 

15 C15 46 61 

16 C16 48 65 

17 C17 47 62 

18 C18 46 61 

19 C19 50 66 
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20 C20 45 60 

Average 47 63 

 

In Table 3, the average pretest score obtained by students is 47, while the posttest score 

is 63. The learning process increased the performance of all classes. 

 

Clustering Pre-test 

The method section explains that the R programming language assists this research. The 

libraries and functions used to apply K-Means are the cluster library and the kmeans() 

function. Each class will be grouped into three groups: cluster 1 = group of students with 

low pre-test scores, cluster 2 = group of students with medium pre-test scores, and cluster 

3 = group of students with high pre-test scores. The results of student clustering for pre-

test scores have been presented in Table 4. 

 

Table 4. Pre-test clustering results 

Class Cluster  Student Average student grades 

Vlog Project Cluster 1 V1, V2, V3, V4, V5, 

V7, V11, V12, V14, 

V18 

45 

 Cluster 2 V6, V10, V13, V19 48 

 Cluster 3 V8, V9, V15, V16, 

V17 

50 

Picture Series Cluster 1 P2, P4, P6, P7, P8, 

P15, P16, P17 

45 

 Cluster 2 P10, P3, P5, P9, P11, 

P18 

48 

 Cluster 3 P12, P13, P14 51 

Conventional Cluster 1 C1, C2, C3, C7, C11, 

C12, C15, C18, C20 

45 
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 Cluster 2 C4, C9, C10, C13, 

C16, C17 

48 

 Cluster 3 C5, C6, C8, C14, C19 50 

 

Clustering Post-test 

As with pretest scores, post-test scores were also grouped to determine any differences 

between groups formed based on the pretest and based on post-test scores. The results of 

student grouping for post-test scores have been presented in Table 5. 

 

Table 5. Post-test clustering results 

Class Cluster  Student Average student grades 

Vlog Project Cluster 1 V7 60 

 Cluster 2 V1, V2, V3, V4, V5, 

V11, V14, V18, V19 

66 

 Cluster 3 V6, V8, V9, V10, V12, 

V13, V15, V16, V17 

71 

Picture Series Cluster 1 P2, P4, P7, P15, P16, 

P17 

62 

 Cluster 2 P1, P3, P5, P6, P8, P9, 

P10, P18 

66 

 Cluster 3 P11, P12, P13, P14 70 

Conventional Cluster 1 C1, C2, C7, C11, C20 59 

 Cluster 2 C2, C4, C10, C12, C15, 

C17, C18 

62 

 Cluster 3 C5, C6, C8, C9, C13, 

C14, C16, C19 

66 
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Table 4 and Table 5 show a difference between the average pre-test and post-test scores. 

Table 5 shows that the number of students included in Cluster 1 is less than the other 

clusters in all classes. The highest average post-test score for cluster 3 is in the vlog 

project class. The vlog project class has an average post-test score of 71, the picture series 

score of 70, and the conventional class has a score of 66.  

Cluster Verification 

Each student is identified in cluster verification to see if there is a change after the learning 

process. The identification process is done by looking at changes in student clusters based 

on pre-test and post-test scores. The results of cluster verification can be seen in Table 6. 

Table 6. Cluster verification 

Class Student  Cluster origin Move to cluster 

Vlog Project V1 Cluster 1 Cluster 2 

 V2 Cluster 1 Cluster 2 

 V3 Cluster 1 Cluster 2 

 V4 Cluster 1 Cluster 2 

 V5 Cluster 1 Cluster 2 

 V11 Cluster 1 Cluster 2 

 V12 Cluster 1 Cluster 2 

 V14 Cluster 1 Cluster 2 

 V18 Cluster 1 Cluster 2 

 V6 Cluster 2 Cluster 3 

 V10 Cluster 2 Cluster 3 

 V13 Cluster 2 Cluster 3 

Picture Series P6 Cluster 1 Cluster 2 

 P8 Cluster 1 Cluster 2 

 P11 Cluster 2 Cluster 3 

Conventional C3 Cluster 1 Cluster 2 

 C12 Cluster 1 Cluster 2 

 C15 Cluster 1 Cluster 2 

 C18 Cluster 1 Cluster 2 
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 C9 Cluster 2 Cluster 3 

 C13 Cluster 2 Cluster 3 

 C16 Cluster 2 Cluster 3 

 

In Table 6, the class that experienced the most cluster changes was the vlog project class. 

Students who experience cluster movement make up 12 or approximately 63% of the 

students in the vlog project class. In the picture series class, students who experienced 

cluster changes were three students, and for conventional classes, there were as many as 

seven classes. 

4 Conclusions 

This study has successfully analyzed the best learning method to improve speaking 

skills by using the K-Means algorithm. The results of the cluster verification show that 

the vlog project is the class whose students have the most cluster changes compared to 

the other classes. That can be a reference to the fact that the vlog project is one of the 

effective learning techniques for improving speaking skills. This study only uses two 

assessment parameters to determine the best learning method. It is hoped that subsequent 

studies can use other parameters to strengthen the results of this study. 
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