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Learning Project Based Learning
model
Program PLO study program that is charged to the course
Learnin
Outcom%s PLO-30 Able to apply the basic principles of algorithms and computer science theory in modeling and designing computer-based
(PLO) systems in such a way as to demonstrate an understanding of the advantages and disadvantages of existing designs.

Program Objectives (PO)

PO -1 Students are able to understand the general concept of data, the basic concept of Data Warehouse and its transformation
process, the concept of Data Mining, several data mining techniques and their characteristics and are able to recognize
several tools in data mining.

PLO-PO Matrix

P.O PLO-30
PO-1
PO Matrix at the end of each learning stage (Sub-PO)
P.O Week
1 2 3 4 5 7 9 10 11 12 13 14 15 16
PO-1
Short This course examines the design and implementation of various data mining techniques and gets to know various cases and techniques in
Course real life. Understanding real world problems and solving them using various data mining algorithms such as classification, clustering and
Description | association rules. Apart from that, an introduction to the various tools available in the data mining process.
References | Main :
1. Tan, Pang-Ning; Steinbach, Michael; Kumar, Vipin. 2018. Introduction to Data Mining, 2nd Edition. Pearson Education, Inc.
2. Han, Jiawei; Kamber, Micheline, and Jian Pei, Morgan Kaufmann. 2011. Data Mining Concepts and Techniques 3rd Edition .
Morgan Kaufmann, Inc.
3. Maimon,0Oded; Rocach, Lior. 2010. Data Mining and Knowledge Discovery, Handbook Second Edition . Springer.
Supporters:
Supporting | Dr. Wiyli Yustanti, S.Si., M.Kom.
lecturer Ronggo Alit, M.M., M.T.
Help Learning,
. Learning methods,
Final abilities of EElE e Student Assignments, Learning
Week- each learning [ Estimated time] materials | Assessment
stage - — - = = [ References | Weight (%)
(Sub-PO) Indicator Criteria & Form Offline ( Online ( online )
offline )
(1) (2) (3) (4) (5) (6) (7) (8)




Students are able to
understand the
concept of data
mining and the
general stages of its
use.

1.Explain the
definition of data
mining;

2.Explain the general
stages of the data
mining process.

Form of
Assessment :
Participatory
Activities

Approach:
Scientific
Model:
Cooperative
Method:
Discussion,
Presentation
3 X50

Read the handout
regarding the concept
of

3 X 50 data mining

Material:
General
stages of the
data mining
process
References:
Tan, Pang-
Ning;
Steinbach,
Michael;
Kumar, Vipin.
2018.
Introduction to
Data Mining,
2nd Edition.
Pearson
Education,
Inc.

3%

Students are able to
apply data
preprocessing
techniques.

1.Explain the
definition of data;

2.ldentify types of
data;

3.Explains the quality
of the data;

4.Implement data
preprocessing
processes;

5.Implement data
measurement
processes.

Form of
Assessment :
Participatory
Activities

Approach:
Scientific
Model:
Cooperative
Method:
Discussion,
Presentation
3 X50

Identify types of data
and processing steps
and measurement of
3 X 50 data

Material:
Data
preprocessing
techniques
References:
Tan, Pang-
Ning;
Steinbach,
Michael;
Kumar, Vipin.
2018.
Introduction to
Data Mining,
2nd Edition.
Pearson
Education,
Inc.

4%

Students are able to
apply data
representation
techniques.

1.Apply statistics to
data;

2.Apply visualization
to data;

3.Applying
multidimensional
data analysis and
OLAP.

Form of
Assessment :
Participatory
Activities

Approach:
Scientific
Model:
Cooperative
Method:
Discussion,
Presentation
3 X50

Develop problem
solving steps based on
the Decision Tree
algorithm and present
the practicum results
through a

3 X 50 practicum report

Material:
Decision Tree
Algorithm
References:
Han, Jiawei;
Kamber,
Micheline,
and Jian Pei,
Morgan
Kaufmann.
2011. Data
Mining
Concepts and
Techniques
3rd Edition.
Morgan
Kaufmann,
Inc.

4%

Students are able to
apply the basics of
data mining
processes.

1.Explain data mining
primitives;

2.Applying query
language in data
mining.

Approach:
Scientific
Model:
Cooperative
Method:
Discussion,
Presentation
3 X50

Develop problem
solving steps based on
the Naive Bayes and
KNN algorithms and
present practical
results through a

3 X 50 practical report

Material:
Naive Bayes
Algorithm and
KNN
References:
Han, Jiawei;
Kamber,
Micheline,
and Jian Pei,
Morgan
Kaufmann.
2011. Data
Mining
Concepts and
Techniques
3rd Edition.
Morgan
Kaufmann,
Inc.

4%

Students are able to
apply
characterization
and comparisons in
concept
descriptions.

1.Implement data
generalization
processes;

2.Apply
characterization
analytically;

3.Implementing
mining class
comparison.

Form of
Assessment :
Participatory
Activities

Approach:
Scientific
Model:
Cooperative
Method:
Discussion,
Presentation
3 X50

Develop problem
solving steps based on
the SVM algorithm and
present the practicum
results through a

3 X 50 practicum report

Material:
SVM
Algorithm
References:
Han, Jiawei;
Kamber,
Micheline,
and Jian Peli,
Morgan
Kaufmann.
2011. Data
Mining
Concepts and
Techniques
3rd Edition.
Morgan
Kaufmann,
Inc.

4%




Students are able to 1.Explain the basic Approach: Develop problem Material: 4%
apply classification concepts of Form of Scientific solving steps based on | Logistic
techniques in data classification: Assessment : Model: the Logistic Regression | Regression
mining. ' e " " :
2.Applying decision Participatory Cooperative algorlthm_ and present | Algorithm
tree methods and Activities Mlethod:_ the practicum results Refergnce§:
overfitting models to Discussion, through a _ Han, Jiawei;
data: Presentation 3 X 50 practicum report Ka}mbgr,
3 I’ 3 X 50 Mlche*_llne, )
-Implement a and Jian Pei,
classifier Morgan
performance Kaufmann.
evaluation process; 2011. Data
4.Apply the Mining
classification Concepts and
comparison method; Techniques
5.Applying the 3rd Edition.
nearest neighbor Morgan
algorithm; Kaufmann,
6.Applying Bayessian Inc.
algorithm;
7 .Applying a
combination of
several methods
(ensemble
methods) in data
mining;
8.Explain the concept
of class imbalance
problem and its
solution.
Students are able to 1.Explain the basic Approach: Develop problem Material: 4%
apply classification concepts of Form of Scientific solving steps based on | ANN
techniques in data classification: Assessment : Model: the ANN algorithm and | Algorithm
mining. 2.Applying decision Participatory Cooperative present the practicum | References:
tree methods and Activities Mlethod:_ results throulgh a Han, Jiawei;
overfitting models to Dlscussm_n, 3 X 50 practicum report Ka_zmbe_r,
data: Presentation M/chgllne, )
3m I’ 3 X50 and Jian Pei,
-Implement a Morgan
classifier Kaufmann.
performance 2011. Data
evaluation process; Mining
4.Apply the Concepts and
classification Techniques
comparison method,; 3rd Edition.
5.Applying the Morgan
nearest neighbor Kaufmann,
algorithm; Inc.
6.Applying Bayessian
algorithm;
7 .Applying a
combination of
several methods
(ensemble
methods) in data
mining;
8.Explain the concept
of class imbalance
problem and its
solution.
Sub-Summative Sub-Summative Exam / Written and/or | UTS Material: 25%
Exam / Midterm Midterm Exam Form of Practical Exam | 3 X 50 uTsS
Exam Assessment : 3X50 Library:

Project Results
Assessment /
Product
Assessment




9 Students are able to 1.Implementing the Approach: Identify the steps for Material: K- 3%
apply association FP-Growth Form of Scientific implementing the K- Means
Sanc?mlxiséies/methods algorithm; Assg;sment : Model: ) Mean§ clustering clustgring
in data mining. 2.Applying techniques Participatory Cooperative technique and present | technique

for evaluating Activities Mlethod:_ the practicum results in References:

association Discussion, the form of a Maimon,

patterns; Presentation 3 X 50 report Oded; )
3.Implement frequent 3Xs0 ggfgcgaﬁéor.

itemset generation; Mining and
4.implement rule Knowledge

generation; Discovery,
5.Implement compact Handbook

representation of Second

frequent itemset; Edition.
6.Applying the Springer.

handling of

categorical

attributes and

continuous

attributes in

association

analysis;
7 .Applying sequential,

subgraph and

infrequent patterns

in data mining.

10 Students are able to 1.Implementing the Approach: Identify the steps for Material: 4%
apply association EP-Growth Form of Scientific implementing the Hierarchical
'?encallmiscﬁes/methods algorithm; Assessment : Model: ) Hiera_rchical Clustering CIuste_ring
in data mining. 2.Applying techniques Parygpatory Cooperative techmqu_e and presen} Techniques

for evaluating Activities M_ethod:_ the practicum results in Ref_erences:

association Dlscussmn, the form of a Maimon,

pattems; Presentation 3 X 50 report Oded; )
3.Implement frequent 3 X0 ZRglcgcgaﬁéor.

itemset generation; Mining and
4.lmplement rule Knowledge

generation; Discovery,
5.Implement compact Handbook

representation of Second

frequent itemset; Edition.
6.Applying the Springer.

handling of

categorical

attributes and

continuous

attributes in

association

analysis;
7 .Applying sequential,

subgraph and

infrequent patterns

in data mining.

11 Students are able to 1.Explain the Definition and | Identify the steps for Material: 4%
apply clustering definition and basic | Form of basic concepts | implementing the DBSCAN
techniques in data concepts of Assessment : of clustering, [ DBSCAN clustering clustering
mining. clustering; Participatory data technique and present | technique

2 Explain the Activities characteristics, | the re_sults of the Ref_erences:
characteristics of cluster_s and experiment through a Maimon,
data. clusters and cluste_:rlng 3 X 50 Practical Report | Oded; )

t algorithms, K- Rocach, Lior.
clustgrmg Means, 2010. Data
algorithms; Hierarchical Mining and

3.Applying the K- Clustering, Knowledge
Means algorithm; DBSCAN, Discovery,
4.Applying the clustering Handbook
Hierarchical evaluation, Second
Clustering prototype- Edition.
algorithm; based and Springer.
5.Implement density-based
DBSCAN algorithm; clustering,

6.Implement a
clustering
evaluation process;

7 .Applying prototype-
based clustering
techniques;

8.Applying density-
based clustering;

9.Applying graph-
based clustering
techniques;

10.Apply clustering
scalability
techniques.

graph-based
clustering, and
clustering
scalability.
Approach:
Scientific
Model:
Cooperative
Method:
Discussion,
Presentation
3 X50




12 Students are able to 1.Explain the Definition and [ Identify the steps for Material: 4%
apply clustering definition and basic | Form of basic concepts | applying association Apriori
techniques in data concepts of Assessment : of clustering, | analysis Algorithm
mining. e ’ . .

clustering; Par_tl_u_patory data o techniques/methods le_rary.
2.Explain the Activities characteristics, | and present the . Maimon,
characteristics of cluster_s and practicum results in the | Oded, )
data. clusters and clustgnng form of a Rocach, Lior.
e algorithms, K- | 3 X 50 report 2010. Data
clustgrlng Means, Mining and
algorithms; Hierarchical Knowledge
3.Applying the K- Clustering, Discovery,
Means algorithm; DBSCAN, Handbook
4.Applying the clustering Second
Hierarchical evaluation, Edition.
Clustering prototype- Springer.
algorithm; based and
5.Implement density-based
DBSCAN algorithm; clustering,
6.Implement a graph-based
clustering cluster!ng, and
evaluation process; cluster_lrjg
7 .Applying prototype- scalablllty:
based clustering Ap_progg:h.

) Scientific

techniques; Model:
8.Applying density- Cooperative
based clustering; Method:
9.Applying graph- Discussion,
based clustering Presentation
techniques; 3 X50
10.Apply clustering
scalability
techniques.

13 Students are able to 1.Explain the Approach: Prepare a summary of | Material: 4%
apply ways to definition of data Form of Scientific how to handle and How to
handle data I d Assessment : Model: detect data anomalies | handle data
anomalies and anomalies an o ’ I ;
detect data statistical Par_tl_u_patory Cooperative and identify results of anomalies
anomalies. approaches to Activities Mlethod:_ steps on how to handle [ and detect

overcome data Discussion, and det_ect data data _

anomalies: Presentation anomalies anomalies
2.Implemen£ing a 3 X 50 - Analyze the results of | References:

data anomaly the ran, .Pang—

! 3 X 50 summary Ning;
detection process Steinbach,
with proximity-based Michael;
outliers; Kumar, Vipin.

3.Implementing a 2018.
data anomaly Introduction to
detection process Data Mining,
with density-based 2nd Edition.
outliers; Pearson
4.lmplementing a Education,
data anomaly Inc.
detection process
using a clustering-
based technique.

14 Students are able to 1.Applying data Approach: Prepare a summary of | Material: 4%
apply data mining mining processes | Form of Scientific the data mining Applying data
Eg%’gﬁ:xeg;?a for time-based Assessment : Model: process for complex mining

' multimedia spatial Par_tlc_:l_patory Cooperative data and identify the processes to
databases: Activities Mlethod:_ result;‘. of the stgp§ for [ complex data
2.Applying data Discussion, applying data mining References:
mining processes Presentation for complex data Tan, Pang-
3 X 50 3 X 50 Ning;
for text-based Steinbach,
multimedia spatial Michael:
databases; Kumar, Vipin.
3.Applying data 2018.
mining processes Introduction to
for World Wide Data Mining,
Web-based 2nd Edition.
multimedia spatial Pearson
databases. Education,
Inc.

15 Students are able to 1.Explains the data Approach: Prepare a summary of | Material: 4%
create data mining mining process in Form of Scientific making data mining Dataminiing
development case examoles i Assessment : Model: applications and Framework
applications plesin o . : - . ’
according to the fields of finance, | Participatory Cooperative identify the result'_s of Library:
existing trends. retail industry, Activities Mlethod:_ the step; for making

telecommunications, D'SCUSS'O.H’ da‘a_m”_"”g
and biology. Presentation applications and
3 X 50 present the results of

2.Implement the
creation of scientific
applications and
products, systems
and research
prototypes using
data mining.

observations
3X50




16

Summative Exam / Summative Exam / Written and/or | UAS Material:
Final Semester Final Semester Exam Form of Practical Exam | 3 X 50 UAS
Exam Assessment : 3X50 Literature:

Project Results
Assessment /
Product
Assessment

25%

Evaluation Percentage Recap: Project Based Learning

No | Evaluation Percentage
1. [ Participatory Activities 50%
2. | Project Results Assessment / Product Assessment 50%
100%
Notes
1. Learning Outcomes of Study Program Graduates (PLO - Study Program) are the abilities possessed by each Study Program

o o M w0 DN

© ®N

10.
11.
12.

graduate which are the internalization of attitudes, mastery of knowledge and skills according to the level of their study program
obtained through the learning process.

The PLO imposed on courses are several learning outcomes of study program graduates (CPL-Study Program) which are used
for the formation/development of a course consisting of aspects of attitude, general skills, special skills and knowledge.

Program Objectives (PO) are abilities that are specifically described from the PLO assigned to a course, and are specific to the
study material or learning materials for that course.

Subject Sub-PO (Sub-PO) is a capability that is specifically described from the PO that can be measured or observed and is the
final ability that is planned at each learning stage, and is specific to the learning material of the course.

Indicators for assessing abilities in the process and student learning outcomes are specific and measurable statements that
identify the abilities or performance of student learning outcomes accompanied by evidence.

Assessment Criteria are benchmarks used as a measure or measure of learning achievement in assessments based on
predetermined indicators. Assessment criteria are guidelines for assessors so that assessments are consistent and unbiased.
Criteria can be quantitative or qualitative.

Forms of assessment: test and non-test.

Forms of learning: Lecture, Response, Tutorial, Seminar or equivalent, Practicum, Studio Practice, Workshop Practice, Field
Practice, Research, Community Service and/or other equivalent forms of learning.

Learning Methods: Small Group Discussion, Role-Play & Simulation, Discovery Learning, Self-Directed Learning, Cooperative
Learning, Collaborative Learning, Contextual Learning, Project Based Learning, and other equivalent methods.

Learning materials are details or descriptions of study materials which can be presented in the form of several main points and
sub-topics.

The assessment weight is the percentage of assessment of each sub-PO achievement whose size is proportional to the level of
difficulty of achieving that sub-PO, and the total is 100%.

TM=Face to face, PT=Structured assignments, BM=Independent study.
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