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

Intended Learning Outcomes           

ILO-2 Possesses profound knowledge of the basic concept mathematics 
PI-1: An ability to explain the basic concept mathematics 
PI-2: An ability to give examples related to the basic concept mathematics 

PI-3: An ability to determine solution of the simple problems using the basi concept mathematics 

ILO-3 An ability to identify, explain and generalise simple mathematical 
PI-1: An ability to identify simple mathematical problems 
PI-2: An ability to explain simple mathematical problems 
PI-3: An ability to generalise simple mathematical problems 

ILO-4 An ability to use concept and fundamental technique of mathematics in solving simple mathematical 
problems 

PI-1:  An ability to illustrate simple mathematical problems based on appropriate basic mathematical 
concepts and techniques 

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 the proper concept and mathematical 
fundamental techniques 

ILO-5 An ability 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 

https://sci.ilearn.unand.ac.id/


PI-2:  An ability to use fact and apply methods in proving simple mathematical statement 

PI-3:  An ability to present simple mathematical statement proof rigorously (sequentially and 
conscientious) 

PI-4:  An ability to conclude or interpret result of the proving simple mathematical statement 
Course Learning Outcomes               

1 
Students are able to master the basic concepts of set theory and vector spaces. (ILO-2: PI-1) 

2 

Students are able to understand the concept of space and apply it to solve mathematical problems. (ILO-

4: PI-1, PI-2, PI-3) 

3 

Students are able to understand the generalization of the concept of sequence convergence in topological 

spaces. (ILO-3: PI-3)   

4 

Students are able to reason intuitively and analytically, and express their reasoning results in a written, 

systematic, and rigorous manner. (ILO-5: PI-1-3) 

Brief Description In this course, the basic theory of topological spaces and several related theories are explained. Specifically, the 

study of this introduction to topology is limited to definitions, examples, and properties contained within 

topological spaces. Therefore, foundational knowledge from the Real Analysis 1 course is required.  

The initial topics in this course include sets and vector spaces, inner product spaces, normed spaces: convergence 

and completeness, metric spaces: definitions and examples of metrics, open and closed sets, continuous mappings, 

topological spaces: definitions and examples, basic concepts, bases, and sub-bases of open sets.  

To enhance students' understanding, this course is also supplemented with quizzes and assignments, both group 

and individual.  



Course Materials 
 
 
 
 
 

Set theory, vector space, inner product space, metric space, topological space. 

References Main:  

1. E. Kreyszig. (1978).  Introductory Functional Analysis with Application. John & Wiley, New York 

2. G. F. Simmons, Introduction to Topology and Modern Analysis, 1983. 
 

Additional:  

3. N. Young.  (1988). An Introduction to Hilbert Space. Cambridge University Press  

Learning Media Software: Hardware: 

 LMS Unand 
(http://fmipa.ilearn.unand.ac.id
/)  

 Zoom meeting 

 Whatsapp 

 Computer/Laptop 

 Smartphone 
 

Team Teaching Dr. Shelvi Ekariani 
 

Assessment Homework, Quizzes, Mid-Term exam, Final exam 
Required courses Calculus 1, Calculus 2 

 
 
 
 
 
 

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


 
Weekly Study Plan 
 

Week / 
Meet 

(1) 

Course 
Outcomes (2) 

Indicator 
(3) 

Assessmen
t (4) 

Activities/Forms of Learning 
[Time estimated] Subject, 

references (10) 
Weight 

(11) 
Synchronus* Asynchronus** 

Media 
(9) 

Face to face 
Offline 

(5) 

Face to face 
Online 

(6) 

Individual 
(7) 

Collaboration 
(8) 

   

1 CLO-1 

Ability to 
master the 
basic 
concepts of 
inner 
product 
spaces, 
Hilbert 
spaces, 
normed 
spaces, 
Banach 
spaces, 
metric 
spaces, 
functionals 
and 
operators, 
as well as 
their related 

 Discipline in 

carrying out 

the course 

contract. 

 Accuracy in 

understandi

ng related 

material. 

Non test: - 
 
Test 

Mid-Term 
exam: 3% 
 

Teaching and 
discussion:  

 
- Explanation 

of Semester 
Learning Plan 

- explanation of 
learning 
material 

- explanation of 
the task 

- explanation of 
the assessment 

 
[1 ×  3 ×  50 
minutes] 

 
  

Teaching and 
discussion: 

 
- Explanation 

of Semester 
Learning 
Plan 

- explanation 
of learning 
material 

- explanation 
of the task 

- explanation 
of the 
assessment 

 
[1 × 3 × 50 
minutes] 
 
(Specific 
conditions: 
The total 
number of 
blended 
learning 

Students read 
and study 
learning 
materials 
related to real 
number 
systems and 
their properties 

 
 

  PPT 

 I learn 
(LMS 
Unand) 

 (Specific 
condition: 
Zoom 
meeting, 
WA 
group, 
learning 
video) 

 Course 

Introductio

n 

 Definition, 

properties, 

and 

examples 

of sets and 

vector 

spaces 

References: 

Main 

Reference 1. 

3% 



properties. 

(ILO-2: PI-
1, PI-2, PI-3) 

meetings is 
40% of the 
total number 
of meetings) 
 

2 CLO-1 

Ability to 
master the 
basic 
concepts of 
inner 

product 
spaces, 
Hilbert 
spaces, 
normed 
spaces, 
Banach 
spaces, 
metric 
spaces, 
functionals 
and 
operators, as 
well as their 
related 
properties. 

 Accuracy in 

understandin

g related 

material 

 Accuracy in 

answering 

assignment 

questions 

 Neatness in 

completing 

assignments 

 Originality of 
assignment 
results 

Non test: 
 
Test 

Mid-Term 
exam: 7% 

 

Lectures and 
discussions  

  
 

[1 × 3 × 50 
minutes] 
 

 
 
 

 

Students read 
and study 
materials from 
the main 
reference and 
others. 
 

  PPT 

 I learn 
(LMS 
Unand) 

 (Specific 
condition: 
Zoom 
meeting, 
WA 
group, 
learning 
video) 

 Definition 

of inner 

product 

space 

 Examples 

of inner 

product 

spaces 

 Properties 

of inner 

product 

spaces 

Reference: 

Main 

Reference 1. 

7% 



(ILO-2: PI-1, 

PI-2, PI-3) 
 
CLO-2 

Ability to 
apply the 
basic 
properties 
learned to 
solve 
problems 
related to 
the course 
material. 
(ILO-4: PI-1, 
PI-2, PI-3) 
 

3-4 CLO-1 

Ability to 
master the 
basic 
concepts of 
inner 
product 
spaces, 
Hilbert 
spaces, 
normed 
spaces, 
Banach 

 Accuracy in 

understandin

g related 

material 

 Accuracy in 

answering 

assignment 

questions 

 Neatness in 

completing 

assignments 

Non test:   
 
Test 

Mid-Term 
exam: 3% 

 

Lectures and 
discussions  

  
 

[1 × 3 × 50 
minutes] 
 

 Students read 
and study 
materials from 
the main 
reference and 
others. 
 

 

  PPT 

 I learn 
(LMS 
Unand) 

 (Specific 
condition: 
Zoom 
meeting, 
WA 
group, 
learning 
video) 

 Definition 

of normed 

spaces 

 Examples 

of normed 

spaces 

 Properties 

of normed 

spaces 

 Parallelogr

am 

inequality 

3% 



spaces, 

metric 
spaces, 
functionals 
and 
operators, as 
well as their 
related 
properties. 
(ILO-2: PI-1, 
PI-2, PI-3) 
 
 
CLO-2 

Ability to 
apply the 
basic 
properties 
learned to 
solve 
problems 
related to 
the course 
material. 
(ILO-4: PI-1, 
PI-2, PI-3)  
 

CLO-4 
Ability to 
identifying 

 Originality of 
assignment 
results 

 Polarizatio

n Identity 

 Definition 

of 

continuous 

function 

Reference: 

Main 

Reference 1. 

 



the formal 

structure of 
statements 
related to 
the course 
material and 
their 
analogous 
forms. (ILO-

5: PI-1-4) 

5 CLO-2 

Ability to 
apply the 
basic 
properties 
learned to 
solve 
problems 
related to 
the course 
material. 
(ILO-4: PI-1, 
PI-2, PI-3) 
 
CLO-4 
Ability to 
identifying 
the formal 
structure of 

 Accuracy in 

understandin

g related 

material 

 Accuracy in 

answering 

assignment 

questions 

 Neatness in 

completing 

assignments 

 Originality of 
assignment 
results 

Non test:  
 
 
Test: 
Mid-Term 
exam: 5% 
 

 

Lectures and 
discussions  

  
 
[1 × 3 × 50 
minutes] 

 Students read 
and study 
materials from 
the main 
reference and 
others 
 

  PPT 

 I learn 
(LMS 
Unand) 

 (Specific 
condition: 
Zoom 
meeting, 
WA 
group, 
learning 
video 

 Definition 

of metric 

spaces 

 Examples 

of metric 

spaces 

Reference: 

Main Reference 

1. 

 
 
 

 

5% 



statements 

related to 
the course 
material and 
their 
analogous 
forms. (ILO-

5: PI-1-4) 
 

6 CLO-3 
Ability to 
generalizing 
problems 
related to 
the subject 
matter of 
this course. 
(ILO-3: PI-1, 
PI-2, PI-3) 

 Accuracy in 

understandin

g related 

material 

 Accuracy in 

answering 

assignment 

questions 

 Neatness in 

completing 

assignments 

 Originality of 
assignment 
results 

Non test:  
 
 
Test 

Mid-Term 
exam: 5% 

 

Lectures and 
discussions  

  
 

[1 × 3 × 50 
minutes] 

 Students read 
and study 
materials from 
the main 
reference and 
others 

  PPT 

 I learn 
(LMS 
Unand) 

 (Specific 
condition: 
Zoom 
meeting, 
WA 
group, 
learning 
video) 

 Open sets 

 Closed sets 

Reference: 
Main Reference 
1.  

5% 

7 CLO-4 
Ability to 
identifying 
the formal 
structure of 
statements 

 Accuracy in 

understandin

g related 

material 

 Accuracy in 

answering 

Non test:  
 
 
Test 

Mid-Term 
exam: 7% 
 

Lectures and 
discussions  

  
 

[1 × 3 × 50 
minutes] 

 Students read 
and study 
materials from 
the main 
reference and 
others 

  PPT 

 I learn 
(LMS 
Unand) 

 (Specific 
condition: 
Zoom 
meeting, 

Definition of 

continuous 

function 

7% 



related to 

the course 
material and 
their 
analogous 
forms. (ILO-

5: PI-1-4) 
 

assignment 

questions 

 Neatness in 

completing 

assignments 

 Originality of 

assignment 

results 

WA 
group, 
learning 
video) 

8 MID-TERM EXAM 

9 CLO-2 

Ability to 
apply the 
basic 
properties 
learned to 
solve 
problems 
related to 
the course 
material. 
(ILO-4: PI-
1, PI-2, PI-3) 
 

 Accuracy in 

understandin

g related 

material 

 Accuracy in 

answering 

assignment 

questions 

 Neatness in 

completing 

assignments 

 Originality of 
assignment 
results 

Non test :  
 
Test 

Final 
exam: 7% 

Quizzes: 
3% 
 

Lectures and 
discussions  

  
 

[1 × 3 × 50 
minutes] 
 

 Students read 
and study 
materials from 
the main 
reference and 
others 

  PPT 

 I learn 
(LMS 
Unand) 

 (Specific 
condition: 
Zoom 
meeting, 
WA 
group, 
learning 
video) 

 Definition 

of topology 

 Examples 

of topology 

spaces 

Reference: Main 
Reference 1. 

10% 

10 CLO-3 

Students 
are able to 
understand 
the 
generalizati

 Accuracy in 

understandin

g related 

material 

 Accuracy in 

answering 

Non test: 
 
 
Test 
Final exam: 
2% 
 

Lectures and 
discussions  

  
 

[1 × 3 × 50 
minutes] 

 Students read 
and study 
materials from 
the main 
reference and 
others 

 
 

  PPT 

 I learn 
(LMS 
Unand) 

  (Specific 
condition: 
Zoom 

 Concept of 

open set 

 Concept of 

closed set 

 Examples 

and related 

2% 



on of the 

concept of 
sequence 
convergenc
e in 
topological 
spaces. 
(ILO-3: PI-
3) 

assignment 

questions 

 Neatness in 

completing 

assignments 

 Originality of 
assignment 
results 

 meeting, 
WA group, 
learning 
video) 

properties 

of open 

and closed 

set 

11 CLO-3 
Students 
are able to 
understand 
the 
generalizati
on of the 
concept of 
sequence 
convergenc
e in 
topological 
spaces. 
(ILO-3: PI-
3) 
 
CLO-4 
Ability to 
identifying 
the formal 
structure of 

 Accuracy in 

understandin

g related 

material 

 Accuracy in 

answering 

assignment 

questions 

 Neatness in 

completing 

assignments 

 Originality of 
assignment 
results 

 

Non test:  
 
Test 
Final exam: 
1% 
 

Lectures and 
discussions  

  
 

[1 × 3 × 50 
minutes] 
 

 Students read 
and study 
materials from 
the main 
reference and 
others 

  PPT 

 I learn 
(LMS 
Unand) 

 (Specific 
condition: 
Zoom 
meeting, 
WA 
group, 
learning 
video) 

 Concept of 

topological 

spaces  

 Examples 

and related 

properties 

of 

topological 

spaces 

1% 



statements 
related to the 
course 
material and 
their 
analogous 
forms. (ILO-

5: PI-1-4) 
 

12 
 

CLO-4 
Ability to 
identifying 
the formal 
structure of 
statements 
related to the 
course 
material and 
their 
analogous 
forms. (ILO-

5: PI-1-4) 

 Accuracy in 

understandin

g related 

material 

 Accuracy in 

answering 

assignment 

questions 

 Neatness in 

completing 

assignments 

 Originality of 
assignment 
results 

 

Non test:  
 
Test 
Final exam: 
5% 
 

Lectures and 
discussions  

  
 

[1 × 3 × 50 
minutes] 

 Students read 
and study 
materials from 
the main 
reference and 
others 

  PPT 

 I learn 
(LMS 
Unand) 

 (Specific 
condition: 
Zoom 
meeting, 
WA 
group, 
learning 
video) 

Definition of 

bases and open 

sub bases 

5% 

13 CLO-4 
Ability to 

identifying 
the formal 
structure of 

 Accuracy in 

understandin

g related 

material 

 Accuracy in 

answering 

Non test:  
 
Test 
Final exam: 
5% 
Quizzes: 
2% 

Lectures and 
discussions  

  
 

[1 × 3 × 50 
minutes] 

 Students read 
and study 
materials from 
the main 
reference and 
others 

  PPT 

 I learn 
(LMS 
Unand) 

 (Specific 
condition: 

Examples of 

bases and sub 

bases 

7% 



statements 

related to 
the course 
material 
and their 
analogous 
forms. 
(ILO-5: PI-
1-4) 
 

assignment 

questions 

 Neatness in 

completing 

assignments 

 Originality of 
assignment 
results 

 

 Zoom 
meeting, 
WA 
group, 
learning 
video) 

14 CLO-4 
Ability to 
identifying 
the formal 
structure of 
statements 
related to the 
course 
material and 
their 
analogous 
forms. (ILO-

5: PI-1-4) 
Analysis. 
(ILO-9: PI-
1) 
 

 Accuracy in 

understandin

g related 

material 

 Accuracy in 

answering 

assignment 

questions 

 Neatness in 

completing 

assignments 

 Originality of 
assignment 
results 

 

Non test:  
Homework
: 15% 
 
Test 
Final exam: 
5% 
Quizzes: 
5% 
 

Lectures and 
discussions  

  
 

[1 × 3 × 50 
minutes] 

 Students read 
and study 
materials from 
the main 
reference and 
others 

  PPT 

 I learn 
(LMS 
Unand) 

 (Specific 
condition: 
Zoom 
meeting, 
WA 
group, 
learning 
video) 

Examples of 

bases and sub 

bases 

25% 

15 CLO-4 
Ability to 
identifying 
the formal 

 Accuracy in 

understandin

Non test:  
Homework
: 10% 
 

Lectures and 
discussions  

  
 

 Students read 
and study 
materials from 
the main 

  PPT 

 I learn 
(LMS 
Unand) 

Materi review 20% 



structure of 
statements 
related to the 
course 
material and 
their 
analogous 
forms. (ILO-

5: PI-1-4) 

g related 

material 

 Accuracy in 

answering 

assignment 

questions 

 Neatness in 

completing 

assignments 

 Originality of 
assignment 
results 

 

Test 
Final exam: 
5% 
Quizzes: 
5% 
 

[1 × 3 × 50 
minutes] 

reference and 
others 

 (Specific 
condition: 
Zoom 
meeting, 
WA 
group, 
learning 
video) 

Total Weight 100% 

16 FINAL EXAM 

 
1 credit = 50 minutes face-to-face meeting, 60 minutes structured study, 60 minutes independent study 
Each meeting duration is 3 credits = 3×50 minutes 
 

 

 

 

 

 

 



 

 

 

Indicators, Criteria, and Assessment Weights 

1. Assessment weight for each Assessment 

 

NO Assessment Weight (%) 

1 Mid-Term Exam 30 

2 Final Exam 30 

3 Homework 25 

4 Quizzes  15 

TOTAL 100 

 

2. Assessment weight for Intended Learning Outcome  

 CLO-1: 25 % 

 CLO-2: 25 % 

 CLO-3: 25 %  

 CLO-4: 25 % 

 

 

 



 

 

 

 

 

 

Assessment Plan Table:  

No. CLO  

Assessment 

Weigth (%) Homework (%) Quizess (%) Mid-Term Exam 

(%) 

Final Exam (%) 

1 Ability to master the 
basic concepts of 
inner product spaces, 
Hilbert spaces, 

normed spaces, 
Banach spaces, 
metric spaces, 
functionals and 
operators, as well as 
their related 
properties. (ILO-2: 
PI-1, PI-2, PI-3) 

  5 5 10 

2 Ability to apply the 
basic properties 
learned to solve 
problems related to 

 

 
 10 5 15 



the course material. 

(ILO-4: PI-1, PI-2, PI-
3) 

3 Ability to 
generalizing 
problems related to 
the subject matter of 
this course. (ILO-3: 
PI-1, PI-2, PI-3) 

  10  10 

4 Ability to identifying 
the formal structure 
of statements related 
to the course material 
and their analogous 

forms. (ILO-5: PI-1-4) 

 
 

Quizzes: 5 
5 10 20 

Total 25 15 30 30 100 

  



Matrix of CLO and ILO 
 

CLO 

ILO 

1 2 3 4 5 6 7 8 9 

PI PI PI PI PI PI PI PI PI 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 4 1 2 3 4 5 1 2 3 1 2 3 4 1 2 3 4 

1                                 

2                                 

3                                 

4                                 

 

 



 


