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Abstract 
The need to measure the quality of learning becomes very significant when the quality 

of learning is still low. This also applies to the quality of learning at the highest level. The 

quality of lecturer learning in class is often not in accordance with what it should be, one 

of the constraints of this low quality is that the quality of lecturer learning is not 

accurately measured. Data mining is used in this research to map the quality of lecturer 

learning based on its cluster, namely Clustering, It is hoped that universities can measure 

the quality of learning from their lecturers accurately. From this research, students with 

low social studies tend to value lecturers with low grades; conversely students with high 

social studies tend to judge lecturers with high enough grades. The k-Means algorithm is 

accurate enough to be used in clustering the quality of lecturer learning based on grades 

and results of student questionnaires. 
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1. Introduction 
The Law of the Republic of Indonesia No. 14 of 2005 concerning Teachers and 

Lecturers outlines various competencies that must be possessed by a teacher and 

lecturer; competencies that must be possessed by a lecturer are pedagogical 

competencies, social competencies, and professional competencies.  The competence 

of educators would be very supportive for the quality of learning in the classroom 

[1]. If the educator lecturer has good competence, the quality of learning in the class 

will also be good; otherwise, if the competence of the teaching faculty is low, the 

quality of learning will be low too. Educators must have good competence so that 

learning can be fun and the material available is easily absorbed so that the quality 

of learning needed can be obtained [2]. Lecturers with low quality learning will find 

it difficult to guide their students to achieve learning goals [3]. 

To learn well about the quality of learning conducted by lecturers in the 

classroom required measurement, this measurement is part of the evaluation of 

learning. Evaluation of learning aims to provide information to the community, 

facilitate decision making and improve the quality of learning itself  [4]. The results 

of other studies conducted an analysis by first providing instruments for 

mathematics learning for students, then the results were processed and categorized 

by the EKOP scale [4].  

Measurement and processing of data at the present time many use data mining. 

Data mining is a pretty good tool for measuring and processing data because data 

mining can process data on a very large scale. Data mining analyzes observational 

data sets, discovers unexpected relationships and collects data in new ways so that it 

can help and understand users [5]. Data mining can be used to process data in 

various fields including processing various types of learning. The world of 

education has more data to be processed and data mining can be a good means to 

process data so that it manages education better [6]. 
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In order to improve the quality of learning in the classroom, more accurate 

measurements are needed. The data that will be produced to measure the quality of 

this learning will have different characteristics and must be able to group lecturers 

according to specified criteria. The Clustering method with K-Means Clustering is a 

non-hierarchical data clustering method [7]. The results of other studies state that 

the K-means algorithm has a high degree of accuracy, is effective and is measurable 

in managing objects [8]. K-Means Clustering also has another advantage that is 

determining the cluster is not in accordance with the order of the object. 

At Batam International University, the quality of learning is taught through 

questionnaires distributed to students at the end of the learning semester. The results 

of the questionnaire will be processed by the Academic Development Bureau to 

improve the quality of instructor learning in the current semester. Measurements 

were made by calculating the average number of questionnaire results distributed 

and then lecturers were grouped into two large groups, namely lecturers with good 

grades and under grades Lecturers with good grades are valued for their 

performance, while lecturers with good grades will be re-evaluated for their 

performance. Measurements in this way are still lacking to map the quality of 

lecturer learning in this study. Measurements will be made to the quality of lecturer 

learning by grouping and applying data mining with K-Means Clustering. 

 

2. Research Methodology 
2.1. Quality of Learning 

According to the Kemdikbud Language Center, in a Kamus Besar Bahasa 

Indonesia the meanings of quality is the level of the good or bad of something  [9], 

besides that quality also means the quality of skills, intelligence, and so on. Based 

on the same source, the meanings of learning is a process of making learning. In 

accordance with this research it can be concluded that the quality of learning is the 

ability of lecturers to make students able to learn something well.  

 

2.2. Clustering 

Classification and Clustering are the 2 main methods in Data Mining. Clustering 

is the process of collecting the same objects. All parts of the data will be grouped 

into the same group called Clusters [10]. 

 

2.3. K-Means Algorithm 

K-Means algorithm is an algorithm that groups data into several groups, where 

data in a group has different characteristics from the data in another group  [11]. The 

K-Means algorithm is as follows: 

a) Determine the number of clusters to be formed. 

b) Generating centroid randomly. 

c) Calculate the distance of data to each centroid. 

d) Grouping each data based on the closest distance between the data and its 

centroid. 

e) Determine the new centroid position. 

f) Calculates the distance of data to each centroid if the new centroid 

position is not the same as the old centroid position. 

 

2.4. Clustering 

This research is focused on knowing and measuring the quality of learning 

conducted by lecturers in the classroom for 1 semester at Batam International 

University. The quality of learning in this study was divided into 6 clusters, each 

divided by 2, namely good clusters, moderate clusters and less clusters. This 

research is a qualitative study that will answer the research problem with the 
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research results obtained [12].The method used refers to the Flow of Information in 

Data Mining [13], as shown below. 

 

 
Figure 1. Figure Information Stream on Data Mining Process 

 

The study began by collecting data obtained from the lecturer questionnaire by 

students. The questionnaire was distributed through the questionnaire website page 

owned by Batam International University; the questionnaire contained 17 question 

questions about learning activities in the classroom conducted by the lecturer 

concerned. The questions given are grouped into 4 groups: 1) the attitude of 

lecturers in lectures, 2) the atmosphere of lectures, 3) the quality of the material, 4) 

the ability of lecturers to deliver the material. All the data from the lecturer 

questionnaire will be used as the target data. The target data is stored on the website 

and will be exported from a database which will then be converted and normalized 

using Microsoft Excel. Normalization is done by determining the average of all 

numerical data targets, the average of all existing data targets will be used to 

determine the quality status of lecturer learning based on a questionnaire per 

student. 

Normalized target data will be selected and enter the preprocessing stage by 

checking the validity and reliability of the results of the questionnaire data using the 

Data Mining Weka tool to avoid blank data and duplicate data. After that in the Data 

Mining Knime tool data that has been in the form of preprocessed data will be 

transformed into transformed data. Data transformation is done by separating the 

value data with the key data. In this study what will be used as key data i s the 

quality of lecturer learning status. This transformed data will be processed in the 

Data Mining stage. Then the data mining process is carried out by transferring 

existing data at the K-Means node to then transferred to the next node to be 

evaluated and interpreted. 

 

3. Results and Discussion 
In this research, the students and lecturers in Batam International University will 

be the object of research. Students will be given a questionnaire in digital form 

using a questionnaire website owned by Batam International University. 

Questionnaires given to students are about their opinions while attending lectures in 

accordance with the lecturers and courses that are followed by these students.  
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The stages of the research carried out on the KNIME application are shown in the 

image below: 

 

 
Figure 2. Research Model on KNIME 

 

3.1. Data Selection 

The dataset is obtained by applying a query to the information system owned by 

Batam International University. The dataset used was taken from 9851 questionnaire 

data obtained from 939 students to assess the quality of learning from 203 lecturers 

at Batam International University. Below is the dataset: 

 
Table 1. Student Data Table 
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Table 2. Lecturer Data Table 

 
 

3.2. Dataset Preprocessing 

Pada At this stage the researcher conducted the process of joining data with the 

ID Dosen field as a key. Data that has been inputted will be checked and cleaned 

using the missing value node to ensure there are no errors and data emptiness. 

 

 
Figure 3. Dataset Preprocessing 

 
The following is a dataset that has been put together and cleaned: 

 

Table 3. Data Table of Missing Value 

 



International Journal of Information System & Technology 

Akreditasi No. 36/E/KPT/2019 | Vol. 3, No. 2, (2020), pp. 191-199 

 

196 

3.3. Dataset Transformation 

At this stage the researcher conducted the process of separating the dataset with a 

9:1 ratio using node partitioning, which consisted of the main dataset at 90% and the 

testing dataset at 10%. The main dataset will be streamed to the next node for the 

clustering process, while the testing dataset is used as a dataset at the testing stage. 

 

 
Figure 4. Partitioning Node 

 
3.4. Clustering with k-Means Algorithm 

The next stage is clustering using the k-means algorithm. The results obtained at 

this stage are a dataset that has been clustered according to the number of clusters 

desired by researchers. 

 

 
Figure 5. K-Means Node 

 
The next stage is clustering using the k-means algorithm. The results obtained at 

this stage are a dataset that has been clustered according to the number of clusters 

desired by researchers. 

 
Figure 6. Results of Clustering Six Cluster 
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From the test results above it can be seen that the more division of the number of 

clusters carried out, the results of the existing cluster mapping are increasingly 

clear. Distribution of datasets of 6 clusters will be used by researchers as a reference 

for evaluation and conclusion. 

 

3.5. Evaluation and Enterpretation 

At this stage the clustering data will be streamed to two nodes. The first node is 

used to map scatter plots from clustered data. 

 

 
Figure 7. Scatter Plot Mapping Nodes and Data Report 

 

The following are examples of scatter plots that emerged from the results of 

clustering. 

 
Figure 8. Example of Scatter Plot Six Clustering Results 

 

The second node is used to deduce data from six clusters that have been made. The 

data generated at this node will be used to draw final conclusions from the dataset 

being tested from the initial stage to the end. The data below is the data generated as 

a conclusion of the six clusters that have been made. 

 
Table 4. Clustering Results Table with K-Means Algorithm 
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3.6. Knowledge 

This stage was made to test the initial dataset with the clustering model that was 

created. 

 
Figure 9. Node Cluster Assigner 

 

The dataset used does not have to be the same dataset as it is currently used, but it 

can use another dataset with the same table structure to be tested. At present the 

researcher uses the same dataset with the results as shown below: 

 
Table 5. Cluster Assigner Results Table (Data Testing) 

 
 

4. Conclusion 
From the results of tests conducted by researchers with a dataset of questionnaires from 

Batam International University students using the k-Means algorithm it can be concluded 

that: 

a) A low social studies results in students tending to give low ratings to lecturers 

even though the number of lecturers in the class is quite high.  

b) Conversely, IPS with a moderate grade will result in students giving high 

ratings to lecturers even though the number of lecturers in the class is low. 

c) Students with social studies and high attendance rates tend to give high ratings 

to lecturers who have a high enough class attendance 
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From all of these conclusions, it can be concluded that the social studies scores 

tend to be directly proportional to the results of student assessments of lecturers. 

Students with low social studies tend to value lecturers with low grades; conversely 

students with high social studies tend to judge lecturers with high enough grades. 

The k-Means algorithm is accurate enough to be used in clustering the quality of 

lecturer learning based on grades and results of student questionnaires.  
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