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Intended Learning
Outcomes (ILO) and
Performance
Indicators (PI)

Intended Learning Outcomes

ILO-4

An ability to use concept and fundamental technique of mathematics in solving simple

mathematical problems

PI-1: An ability to choose appropriate basic mathematical concepts and techniques in solving
simple mathematical problems

PI-2: An ability to illustrate simple mathematical problems based on appropriate basic
mathematical concepts and techniques

PI-3: An ability to solve simple mathematical problems using appropriate basic mathematical
concepts and techniques

ILO-5

An ability to formally and correctly proves a simple mathematical statements using facts and
methods that have been studied.

PI-1: An ability to identify the formal structures and analogy forms in mathematics

PI-2 : An ability to use facts and apply methods in proving simple mathematical statements
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PI-3: An ability to present simple mathematical statements proof rigorously (sequentially and
consistently )
PI-4: An ability to conclude or interpret the results of the proving simple mathematical statement

ILO-6

Have an ability data literacy and technology and can apply them in solving simple mathematical

problems or other relevant fields

PI-1: An ability to identify the right data and technology to solve simple mathematical problems
or other fields

PI-2: An ability to use data and technology and apply them to solve simple mathematical
statements or other areas

PI-3: An ability to process data using available technology in simple mathematical problems or
other fields

PI-4: An ability to conclude and interpret data processing results for simple mathematical
problems or other fields

PI-5: An ability to design an algorithm to solve simple mathematical problems or other fields

ILO-7

An ability to communicate effectively especially in the area of mathematics in with diverse
communities
PI-1 An ability to convey ideas or study results orally, especially in the field of
mathematics
PI-2: An ability to present ideas or study results in writing, especially in the field of
mathematics
PI-3: An ability to respond to feedback given

Course Learning Outcomes

1 Students are able to understand the main idea of fractional calculus.

2 Students are able to calculate and analyze fractional integrals.

3 Students are able to calculate and analyze fractional derivatives

4 Students are able to calculate and analyze fractional differential equations.
5 Students are able to apply fractional calculus.




6 Students are able to communicate the results of their thoughts and work both orally and in
writing,.

Brief description

This course discusses Fractional Calculus . The lecture begins with definitions and theorems related to
integrals and fractional derivatives developed by mathematicians Riemann and Liouville. The material
discussed is History of Fractional Calculus, Definition of Fractional Calculus, Riemman Liovile Fractional
Integrals. . After the mid-semester evaluation, Riemman Liovile Fractional Derivatives and Fractional
Differential Equations were introduced. Towards the end of the semester evaluation , participants will have
the opportunity to study various applications of Fractional Calculus. To complement students' skills and
abilities in communicating mathematically and using Maple software, towards the end of the semester they
are given group collaboration assignments related to topics in Fractional Calculus.

Course Materials

1. Introduction

2. Riemann-Liovile Fractional Integrals

3. Riemann-Liovile Fractional Derivatives
4. Fractional Differential Equations

5. Application

References
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Supporters :
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Instructional Media Softwares: Hardwares :
e [LMS Unand e Computer/Laptop
(http:/ /fmipa.ilearn.unand.ac.id /) e Smartphones



http://fmipa.ilearn.unand.ac.id/

e Zoom meetings

e WhatsApp

Team Teaching
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I. Weekly Lecture Plan

Activities/Forms of Learning
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Final Exam (30%)

Indicators, Criteria and Assessment Weights

1. Assessment Weight for Each Form of Assessment

NO Form of Assessment WEIGHT (%)
1 Mid-Term Exam 30 %
2 Final Exam 30%
3 Quizzes 15 %
4 Presentation 10 %
5 Tasks (Presentations, reports) 15 %
TOTAL 100 %

2. Assessment weight for each course learning achievement

-CLO-1:15 %
- CLO 2: 25%
-CLO 3:20 %
-CLO 4:20 %
-CLO5:10 %
-CLO 6:10 %




II. Assessment Plan Table

Form of assessment
CLOs Mid-Term | Final Quizzes Presentation Homework
Exam (%) Exam | (%) /Reports
(%) (%)
1. Students are able to understand the main idea of fractional | 15% 15%
calculus.
2. Students are able to calculate and analyze fractional 15% 10% 25%
integrals.
3. Students are able to calculate and analyze fractional 15 % 5% 20%
derivatives
4. Students are able to calculate and analyze fractional 15% 5% 20%
differential equations.
5. Students are able to apply fractional calculus. 10% 10%
6. Students are able to communicate the results of their 10% 10%
thoughts and work both orally and in writing,.
Total Weight 30% 30% 10% 30% 100%
Matrix of CLOs and ILOs
ILO
CLOs 1 2 3 4 5 6 7 8 9
PI PI PI PI PI PI PI PI PI
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Task

Task Type

Recommended
Questions (
reference [1])

Student’s task on basic understanding of fractional calculus

Problem set 1.1,
Problem set 1.2,
No 3-5 for each
problem

Student’s task on basic understanding of Riemann Lioville Integral

Problem set 2.2,
Problem set 2.3
No 3-5 for each
problem

Student’s task on basic understanding of Riemann Lioville Derivative

Problem set 3.1,
No 3-5 for each
problem

Student’s task on basic understanding of application of fractional calculus

Problem set 4.1,
Problem set 4.2,
No 3-5 for each
problem




