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1. Introduction

As one component in evaluating lecturer performance is an assessment given by students to each lecturer
who is in charge of the course they are taking. This assessment is given in the form of a questionnaire about
the ability of a lecturer to deliver lecture material, both theory in the classroom and practicum in the laboratory.
This assessment is given by students before students want to fill KRS in the next semester and can provide an
evaluation of lecturers who teach the subjects they teach. Hopefully, with this assessment, input will be
obtained regarding the ability of a lecturer to deliver course material as a form of performance appraisal
component of a lecturer. Based on the description above, then the problem that arises is how to display the
results of lecturer performance based on the assessment of students from learning outcomes using clustering
techniques. As for some of the limitations carried out in this study include: a. Active Students in Odd Semester
and Even Semester 2016/2017 Academic Year b. Lecturers who take courses in Odd Semester and Even
Semester Academic Year 2016/2017 c. The performance appraisal grouping technique used is the clustering
technique with the K-Means method d. The assessment weights which initially used abbreviated codes such as
SB, B, C, KB, SKB were changed to score 1 to 5. Active Students in Odd Semester and Even Semester
2016/2017 Academic Year b. Lecturers who take courses in Odd Semester and Even Semester Academic Year
2016/2017 c. The performance appraisal grouping technique used is the clustering technique with the K-Means
method d. The assessment weights which initially used abbreviated codes such as SB, B, C, KB, SKB were
changed to score 1 to 5. Active Students in Odd Semester and Even Semester 2016/2017 Academic Year b.
Lecturers who take courses in Odd Semester and Even Semester Academic Year 2016/2017 c. The performance
appraisal grouping technique used is the clustering technique with the K-Means method d. The assessment
weights which initially used abbreviated codes such as SB, B, C, KB, SKB were changed to score 1 to 5.

The aim to be achieved is to know the extent of the performance of a lecturer who is assessed by students
when providing a learning process for the courses they teach during one academic year, which is odd semester
and even semester in the 2016/2017 Academic Year. While the benefits obtained are knowing the level of
performance evaluation of lecturers in teaching is good, enough or even still lacking, and knowing whether the
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assessment tends to increase or decrease in several semesters, so that appropriate evaluation steps can be taken
to improve it in the future.
Research related to this research such as:

a. Sahat Sonang, the research carried out implements the k means algorithm method with the Data
Mining technique to get the most accurate test results in processing information from student data as
a basis for determining in evaluating lecturer performance [].

b. Eko Nur Wahyudi, In the research conducted, that is the analysis of the final report to find out the
extent of the performance of a lecturer which is assessed by students when giving the learning process
to the courses they teach. [].

Basically the use of algorithms in the clustering process depends on the existing data and the conclusions

to be achieved. For this reason, the K-Means algorithm is used which makes the following rules:

1)  Cluster Amount needs to be inputted

2)  Only has numeric attribute.
K-means is a non-hierarchical (grouped) data grouping method that attempts to partition data into the form of
two or more groups that have been predetermined based on the means (means) closest to the centroid [6]. The
k-means method is used in several studies because it is simple and able to group large amounts of data with a
relatively short computation [7].
The k-means algorithm is the simplest and most common clustering method. This is because K-means has the
ability to group large amounts of data with relatively fast and efficient computing time.

2. Research methods

In this study there are several work sequences that must be followed, this work order is the steps that must
be passed and carried out in accordance with the main problems so that they do not deviate from the specified
problem boundaries and this research goes well. The steps that must be done starting from the problem found
to get a solution of the problem. Following is the framework of the stages of research used in conducting this
research:

OBSERWVASI
PRAPEMGOLAHAMN
DATASET

Fig 1. Research Outline Framework

A. Observation

At this stage, data collection was carried out on each lecturer who was actively teaching, who would be
grouped through filling out questionnaires by students. After getting the data, the results of the data are inputted
to the application.
B. Pre-processing Dataset

At this stage the dataset to be processed is 10 indicator indicators which are divided into 3 aspects, to
determine the performance of lecturers. The 10 indicators are indicators selected from the Academic
Administration Handbook for Lecturers because they are in accordance with the material that will be used as
a case. In this research, what will be used as a case is the performance evaluation of lecturers who are actively
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taking courses at the Faculty of Communication and Information Technology from the National University.
Before indicator data is processed into clusters, it is necessary to do data cleaning and data transformation first.
Indicator data is changed in numerical or numeric form, so that we can get the means (means) on each indicator.

TABLE 2
EXAMPLE OF DATASETS THAT ARE READY TO BE PROCESSED INTO CLUSTERS

Name of Lecturer Initials Preparation Learning Process Ability
IF 10.56 17.61 7.04
ub 10.53 17.55 7.02
SA 10.62 17.7 7.08
F 10.69 17.81 7.12
W 10.48 17.47 6.99

The following is an overview of flowcharts based on the stages of the tables above. Shown in Figure 2 below.

Ubah indicator menjadi
numerik

setlap aspek

ClUSTERINE

[ Menghltungrata rata

¥
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Fig 2. Clustering flowchart

e/ " J R

C. Clustering

Clustering has been using the k-means method a lot, as explained in the introduction above. K-means
grouping data based on the calculation of the closest distance between data and centroid. There are several
ways that can be used in calculating the distance between data and centroids, namely Euclidean Distance,
Manhattan Distance, and Minskowski Distance. In this research, the author will use the Euclidean Distance
calculation because it provides the best calculation results [5]. The following is the formula for calculating
Euclidean Distance:

Dist(xy) = W (Xik - Xjk)2m k=1 .......... (1)
Note: Dist (xy) = Distance between x and yXik - Xjk = Difference between data and centroid

Clustering using the k-means method is generally illustrated in Figure 3 with the basic algorithm as
follows:
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Fig 3. Clustering Algorithm Flowchart

3. Results and Discussion

A. The calculation results
In this study the authors will display some test data results that will be used to compare calculations with
the RapidMiner tools with manual calculations. The following table is the result of test data.

TABLE 3
DATA RESULTS
Name of Preparation Learning Process Ability
Lecturer Initials
IF 10.56 17.61 7.04
ubD 10.53 17.55 7.02
SA 10.62 17.7 7.08
F 10.69 17.81 7.12
Y 10.48 17.47 6.99

Based on table 3 of the test data results, the highest value of the preparation aspects is 10.9 with the name
of the Lecturer Initials namely IDS, B, and AR, for the lowest value of 10.3 with the Initial Lecturers namely
N, RTK, W, RS, and EM.

For the aspect of the learning process the highest value of 18.2 with the initials of the lecturer name is B,
for the lowest value of 1 with 4 initials of lecturers namely N, RTK, RS, and EM.

For the aspect of ability the highest score was 7.2, with the initials of IDS, B, and AR lecturers, for the
lowest value of 6.8 with 2 initial lecturer names namely RTK and EM.
Then determine the initial centroid randomly, table 4 below designates the initial centroid.

TABLE 4
INITIAL CENTROIDS DATA
Centroids X y z
1 10.67 17.79 7.11
2 10.53 17.55 7.02
3 10.47 17.46 6.98
4 10.62 17.7 7.08
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Based on table 3 of the test data results, the highest value of the preparation aspects is 10.9 with the name
of the Lecturer Initials namely IDS, B, and AR, for the lowest value of 10.3 with the Initial Lecturers namely
N, RTK, W, RS, and EM.

For the aspect of the learning process the highest value of 18.2 with the initials of the lecturer name is B,
for the lowest value of 1 with 4 initials of lecturers namely N, RTK, RS, and EM.

For the aspect of ability the highest score was 7.2, with the initials of IDS, B, and AR lecturers, for the
lowest value of 6.8 with 2 initial lecturer names namely RTK and EM.

Then determine the initial centroid randomly, table 4 below designates the initial centroid.

TABLES
THE RESULTS OF THE FIRST ITERATION MANUAL CALCULATION BETWEEN THE DISTANCE OF DATA AND CENTROID

Lect’: ?el?elr:ji{ials Preparation Learning Process Ability D'Ztinc Dlzt;nc Dlzt;nc Dlztznc c
IF 10.56 17.61 7.04 0.22 0.07 0.38 0.12 2
ubD 10.53 17.55 7.02 0.29 0.00 0.32 0.18 2
SA 10.62 17.7 7.08 0.11 0.18 0.30 0.00 4
F 10.69 17.81 7.12 0.03 0.32 0.44 0.14 1
W 10.48 17.47 6.99 0.39 0.10 0.02 0.28 3

Based on the results of the first iteration using the application of the author of lecturers in cluster 1
numbered 9, lecturers in cluster 2 numbered 6, lecturers in cluster 3 totaled 8, and lecturers in cluster 4 totaled
5.

In calculations using this author's application the convergent centroid is found in the 7th iteration with
the final cluster and centroid results shown in table 6.

TABLE 6
THE RESULTS OF CALCULATING ITERATION 7 MANUALLY

Name of Preparation Learning Process Ability Distanc  Distanc  Distanc  Distanc c
Lecturer Initials el e2 e3 ed

IF 10.56 17.61 7.04 0.70 0.05 0.45 0.21 2

uD 10.53 17.55 7.02 0.77 0.02 0.38 0.28 2

SA 10.62 17.7 7.08 0.59 0.16 0.56 0.10 4

F 10.69 17.81 7.12 0.45 0.30 0.70 0.04 4

W 10.48 17.47 6.99 0.87 0.12 0.28 0.38 2

Based on the results of iteration 7 manually, there are 3 lecturers in cluster 1, lecturers in cluster 2 are 12,
lecturers in cluster 3 are 5 and lecturers in cluster 4 are 8. The results of calculations using the rapidminer
application are shown in table 7.

TABLE 7
THE RESULTS OF CALCULATIONS USING RAPIDMINER VERSION 9.0.3
id the cluster 16311 ... 16311.. 16311.. 16311.. 16311..
1 Cluster_0 34 40 33 45 35
2 Cluster_0 33 45 35 45 44
3 Cluster_3 36 34 34 38 33
4 Cluster_2 32 31 34 35 44
5 Cluster_0 33 30 27 29 25

The results of rapidminer calculation version 9.0.3 were determined initially by the centroid of the
application, namely, cluster_0 = cluster 2, cluster_1 = cluster 3, cluster_2 = cluster 1, cluster_3 = cluster 4. To
see the results of the calculations using the rapidminer application, in figure 4 shows visualization of that data.
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Fig 4. Visualization of the results of calculations using rapid miners.

Information :

X-axis = aspect of preparation
Y-axis = learning process
Zaxis = ability

4,

Conclusion

From the results of an experiment comparing 2 calculations into the k-means clustering method to map

aspects of lecturer performance indicators, it can be concluded that, manual calculation has clustering results
that are close to the results of calculations using the rapid miner application. The calculation using rapidminer
version 9.0.3 has different clustering results because the centroid value in the rapidminer calculation is not
determined by the author but is determined randomly by the rapidminer application. So that the results of
clustering calculated manually by the author can be used as a reference for conducting regular evaluations to
improve the performance of lecturers.
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