Clustering of Lecturer
Performance Using K-
Means.docx

by Marita Nadyah

Submission date: 12-Nov-2024 07:23AM (UTC+0000)

Submission ID: 2516883003

File name: Clustering_of_Lecturer_Performance_Using_K-Means.docx (57.24K)
Word count: 2165

Character count: 12110



Clustering of Lecturer Performance Using K-Means

Abdur Ro'uf, Marita Qori'atunadyah, Hasyim Asy'ari, Maysas|

Y afi Urrohmar1
mgram Sludl Inlormalikﬂ, InsliluF’_eknolcg'Dan Ehsnisl Widyi Gama Lumajang1,2,3.4

Curespundinﬂ Author : Abdur Ro'uf (abdurrou}am@gmail.oom’)

Abstract

Alecturer is a professional educator and a scientist whose main task is to transform knowledge, develop knowledge
and disseminate knowledge, technology and art thmtmeducation. research, namely compiling scientific work
and community service, and teaching staff or lecturers play an important role in educating the nation's generation.
Therefore, lecturers must have high integrity in the world of education. The higher a lecturer's academic position,
the more certain the lecturer has carried out research, community service and a number of scientific nulpuli;)r
publications. In this way, lecturers are considered to have extensive knowledge. The data taken is secondary data
from the C()lmnily Service Research Institute, UPT Academic Positions and Lecturer Certification and UPT
Publications. The method used in this research is non-hierarchical with the k-means method. Cluster 1 has theI
most members, namely 26 lecturers, cluster 2 has 6 lecners and cluster 3 has 20 lecturers. Based on this grouping
universities need to pay attention to the productivity of lecturers in fulfilling the tri dh@ of higher education
because in cluster ILLhe majority of members in cluster 1 lack productivity in fulfilling the tri dharma of higher
education so it is hbped that in the future universities will have lecturers with academic, research, community
service and publication positions. better scientific work.
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INTRODUCTION

Lecturers are professional educators and scientists with the main task of transforming knowledge, developing
knowledge and disseminating science, technology and art through education, research, namely compiling scientific
m'k and community service ( “Kamus Hukum Indonesia,” Dmmt\fmuru:lPP No. 14 Tahm{ 2021, nd.) lecturers
play an important role in the world of education with L}mzlin gdal being lo educate the natlon's next generation,
with professional teaching staff in their knowledge, thd teaching and learning process in higher education will be
able to achieve an intelligent generation of the nation.

In this case, lecturers are required to have academic qualifications, competencies, educational certificates, be
physically and spiritually healthy and meet other qualifications which are supporting requirements for the creation
of professional lectul@lls (UU 14-2005 Guru Dan Dm'er.t., nd.). In creating quality education, lecturers are also
required to carry out tri dharma of higher education, including education and teaching, research, community
service and supporting elements. Apart from that, lecturers are very important in assessing study program
accreditation and higher education accreditation. Universities or study programs that have lecturers with functional
position qualifications will giv@ldes according to the number of lecturer functional position qualifications in
the university (Dunia Dosen, “Jabatan Akademik Dosen Berpengaruh Pada Nilai Akreditasi Program Studi.,”
n.d.).

Apart from that, in higher education lecturers are required to have a functional position as low as an expert assistant
(PmAK’ Dasen Oktober 2019 (1), nd.), functional positions or what are called academic positions are regulated
Ministcr of Education and Culture Regulation Number 92 of 2014 (Permendikbud92-2014Jafung Dosen,n.d.).
The academic position of lecturer is a position that indicates the duties, responsibilities, authority and rights of a
lecturer in a higher education unit whose n:)lementation is based on certain skills and is independent, thel‘cfm‘ri
to become a professional teaching staff and have scientific work published in journals so that can increase lecturers
insight and provide up-to-date knowledge. In nmnilm'ingllcalching staff in a tertiary institution, there needs to be
data on lecturers who do not yet have a functional posktion or academic position as a lecturer, therefore it is
necessary to group together lecturers who do not yet have a functional position and lecturers who already have a
position functional by creating groupings or clustefgd it can help lecturers resolve obstacles in the progress of
applying for functional pusitiunsLIn this grouping, the k-means algorithm is used for use in data mang. This
algorithm is included in the non-hierarchical method whicfa_f_ins by| first determining the desired number of
clusters, then the clustering process 18 carried out] The term k-means wias proposed by James McQueen in 1967
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(Nico Ardimas Putra,n.d.). This ?lgorlthm was first used and introduced by Stuart Lloyd in 1957 as the pulse code
modulation technique) The k-means algorithm is a partition-based cluster analysis method (Vora, 2013). The k-
means working systent is a @Eth()d that can be used to partition objects into groups based on the closeness of the
characteristics of each data, so that objects that have the same characteristics are grouped in one cluster and objects
that have different characteristics will be grouped into different clusters. others (R.A Jhonson, 2007).

pkearch that uses this algorithm to group lecturer data based on data on lecturers who have functional positions,
research and community service. Data was obtained from the Institute for Research and Community Service,
Institute Technology and Business of Widya Gama Lumajang]

METHOD

The data obtained as the basis for dilta:rr()ccssing from this research is secondary data obtained from the
Community Service Research Institute, Widy;LGama Lumeljzmﬂllnstitute of Technology and Business, which
consists of the number of research studies and the number of comnhunity service services in 2022 - 2023, then data
lecturer academic positions was obtained. from the UPT Academic Positions and Lectrer Certification of the
WidyeiGama Lumajang| Institute of Technology and Business, and data on ll'alumber of publications of scientific
articles during 2022 —12023 obtained from the UPT Publications of the Wid}*i1 Gama Lumeljalm% Institute of
Technology and Business.

K-means will work by grouping objects or data into several desired groups, where one object is similar to other
objects (Fill‘ilel al., 2023), the k-means algorithm will continue to work with the same pattern by grouping data
that is similar to other data according to groups determined into several parts. K-means will try to group lecturers
with the criteria of having an academic position, conducting research in the last 2 years, doing community service
in the last 2 years, having a number of publications in the last 2 years, with these criteria k-means will form clusters
(Sartika i& Jum;ldi 2019) by producing members whose characteristics are similar to each other. In this research,
the method used t gmupi 15 non-hierarchical.

Non-hierarchical methods are approach methods used in various contexts such as grouping that do not rely on
layered structures or hierarchies. In general, non-hierarchical methods emphalﬂdividing or grouping data or
objects according to the characteristics of these objects (R.A Jhonson, 2007). The advantage of the means method
1s that it 1s very efficient for use in large amounts of data, the weakness of the k-means method is that the number
or number of clusters can be determined in advance by the researcher.

The k-means algorithm is a method used in data clustering (unsupervised learning) which works to divide a number
of data into groups or what are called clusters which are mutually exclusive based on the similarity or closeness
of the values which are based on these features. In general, this algorithm tries to minimize the distance between
points and the center of the object or what is called the centroid. The way k-means works starts b)ifﬁrsl randomly
selecting k objects within D or centroids which initially represent the average or cluster center. For the r\mining
objects, a new cluster will be formed for each object according to the similarity of the object's character based on
the distance between the object and the cluster average. Then k-means iteratively increases the variance into
clusters. each cluster, will be calculated using the objects assigned to the cluster in the previous iteration (Data
Mining,n.d.). This iteration is carried out continuously until it is stable, and the clusters formed at this time are the
same as the previous process.

Pada enelilieui ini counakan| analisis 5 mcmd unlu l'I'I(':I'IU(!l:l data_dan| bertujuar
untuk‘p mengeldmplol i} obj a11 arak rl‘it] Ic,k obje @:ebu
Algolitmalk-means be
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Repeat thisliteration until you get a stable value

Calculating the distance between objects in the centroid continues by inserting objects into clusters based on their
closest distance to the centroid. In this case, generally calculate the distance with the following equation:

dist = ' g (xt—zf)z
e




thrci5 ¢j is the jth cluster and zj is the centroid of cluster ¢j and xi is the object value (E11_\*emlt1 & Summ1, 2022).

RESULTS AND DISCUSSION

In cluster analysis using the no-hierarchy method th k-means as the method. Researchers can determine tl'm
number of clusters as many as 3 clusters, therefore cluster analysis uses the k-means method with k divided by 3
clusters, The results of cluster analysis using the k-means method are as follows:

Table 1. Initial Cluster Center
Initial Cluster Centers

Cluster
1 2 3
Jabatan Akademik 0 2 1
Penelitian 0 2 2
Pengabdian Kepada
Masyarakat 0 3 1
Jumlah FPublikasi 0 20 10

Source: Processed data (2024)

The results of table 1 describe information about the mected initial cluster center. This process requires multiple
iterations of 5 iterations to get 3 clusters. The results can be seen in the table below.
Table 2. Iteration History

Iteration History®

Change m Cluster Centers

Iteration 1 2 3
| 2.164 2920 1.071
2 707 .000 682
3 651 000 752
4 168 000 219
5 000 .000 000

Source: Processed data (2024)

In table 2 it can be seen that n getting 3 clusters, the k-means method carried out an iteration process 5 times. This
process produces the results of the closest distance between objects as follows.

Table 3. Distance Between Final Cluster Centers

Distances between Final Cluster Centers

Cluster 1 2 3

1 14.015 7.655
2 14.015 6.370
3 7.655 6.370

Source: Processed data (2024)

In table 3 you can see the final results of distance calculations in determining clusters from centroids. From the
results of k-means, all variables used have a significant effect.

Telbcll 4. Anova




ANOVA

Cluster Error
Mean Square ar Mean Square df F Sig.
Jahatan Akademik 4.002 2 322 47 | 12442 000
Penelitian 6.671 2 354 a7 | 18821 000
;:';5:;‘:(':: Kepada 7.519 2 380 47 | 19608 000
Jumlah Publikasi 504 647 2 4313 47 | 137.868 000

Source: Processed data (2024)
Table 4 Anova shows that the clustering results for all variables are still below the significant fair value of 0.05,
indicating that all variables (Academic Position, Research, Community Service, Number of Publications) have a

significant effect on grouping.

Table Sscrvalli(ms for Each Cluster

Cases in each Cluster
luster 1 24.000
2 6.000
3 20,000
alid 50.000
issing 000

Source: Processed data (2024)
In table 5 you can see the clustering process using the k-means method, this clustering system is able to work
optimally so that 50 data are read as valid]while the missing error from the process is 0.00.

L‘()NL‘LUS]()NI

From the research results, it as found that the clustering of lecturers based on academic position, research and
number of publications at the Widys] Gama Lumajang] Institute of Technology and Business College in 2022-2023
was divided into 3 clusters. Cluster!l has at most 24lmembers, with an average of academic positions, teaching
staff, expert assistants, conducting research on average once in the last 2 years, carrying out community service
once in the last 2 years, and having an average number of publications. 3 to 7 articles in the last 2 years, in cluster
2 there are 6 members, namely the lowest position is expert assistant to associate professor, conducted research 2
to 3 times in the last 2 years, carried out community service 2 to 3 times in the last 2 years, and has the lowest
number of publications of 15 articles and the maximum of 20 articles, while cluster 3 has the second largest number
of members with 20 people who on average have academic positions, the lowest being cxpcﬂl assistant and the
highest being lecturer| conducted research 1 to 2 times in the last 2 years, carried out community service 1 to 2
times in the last 2 yeails and had a minimum number of publications of 6 articles to 13 articles in the last 2 years.
In this grouping or cluster, hierarchical methods such as simple linkage, complete linkage and others can also be
used and the level of accuracy produced between hierarchical and non-hierarchical methods can be compared.
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