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Learning T

Outcomes | Program Objectives (PO)

(PLO) PO-1 students are able to understand and explain the concept of telecommunications, telecommunications systems,
virtual private networks; fiber optic communications and fabrication; signal weakening in optical fiber; digital and
analog links; optical amplifiers and optical networks

PLO-PO Matrix
P.O
PO-1
PO Matrix at the end of each learning stage (Sub-PO)
P.O Week
1 (2 ]|3[4]5 7189|1011 12|13 | 14 | 15 | 16
PO-1

Short Our courses provide in-depth knowledge in Optical Wireless Communications systems, covering optical wireless communications

Course trends and usage applications. This course discusses indoor and outdoor channel models, modulation techniques, free space

Description | communications and visible light communications.

References | Main :

1. Broadband Telecommunications Handbook 2nd edition 2002
2. Keiser, G.,Optical Fiber Communication, 4nd Ed., McGraw-Hill Inc., 2008.
3. Stamatioas V. Kartalopouls “Free space optical Networks for Ultra Broadband services” John Wiley & Sons, 2011.
4. Z. Ghassemlooy, W.Popoola, S. Rajbhandari “Optical Wireless Communications- Systems and channel modelling with
MATLAB” CRC press, Taylor & Francis, 2019
Supporters:
1. Ergen, Mustafa Mobile Broadband Including WiMAX and LTE, Springer 2009
Supporting | Dr. Farid Baskoro, S.T., M.T.
lecturer
Help Learning,
: Learning methods
Final abilities of Eraauen Student Assignmenis, A .
each learning [ Estimated time] Learning materials V\Slzfsﬁp‘(.;ﬁr).
Week- | stage [ P ST o 7 [ References ] 9
(Sub-PO) ndicator riteria & Form ine nline ( online)
offline
(1) (2) (3) (4) (6) (7) (8)




Students are able to| Students are able to | Criteria: case Material: students 5%
understand and understand and according to the study are able to
explain o explain o assessment rubric | 2x50 understand and
telecommunications | telecommunications explain
concepts, concepts, Form of telecommunications
telecommunications | telecommunications Assessment :
systems systems o3 : concepts,
Participatory telecommunications
Activities, Portfolio systems.
Assessment Reference:
Broadband
Telecommunications
Handbook 2nd
edition 2002
Students are able to| Students are able to | Criteria: case Material: students 5%
understand and understand and according to the study are able to
explain o explain o assessment rubric | 2x50 understand and
telecommunications | telecommunications explain
concepts, concepts, Form of telecommunications
telecommunications | telecommunications Assessment
systems systems °3 : concepts,
Participatory telecommunications
Activities, Portfolio systems.
Assessment Reference:
Broadband
Telecommunications
Handbook 2nd
edition 2002
Students are able to| Students are able to | Criteria: case Material: students 3%
understand and understand and according to the | study are able to
e?p!atln tlhe_co?cept e?p!a}m tlhe_co?cept assessment rubric | 2x50 understand and
of virtual private of virtual private :
networks networks Form of g: 5:3‘8;'1;52?; ept
Assessment : networks.
Participatory Reference:
Activities, Portfolio Broadband
Assessment Telecommunications
Handbook 2nd
edition 2002
Students are able to| Students are able to | Criteria: case Material: students 3%
understand and understand and according to the | study are able to
e;(p!atln tlhe_co?cept e?p!atm tlhe_co?cept assessment rubric | 2x50 understand and
of virtual private of virtual private )
networks networks Form of g;( s:zTatlh’;ari\c/g?: ept
Assessment : networks.
Participatory Reference:
Activities, Portfolio Broadband
Assessment Telecommunications
Handbook 2nd
edition 2002
Students are able to| Students are able to | Criteria: case Material: students 3%
understand and understand and according to the study are able to
e;(plam the_co?cept e;(plam the‘co?_cept assessment rubric | 2x50 understand and
of communication of communication )
and fiber optic and fiber optic Form of explain the concept
fabrication fabrication . of opt|cal_ f'ber
Assgssment : communication and
Participatory fabrication.
Activities, Portfolio Reference: Keiser,
Assessment G., Optical Fiber
Communication, 4th
Ed., McGraw-Hill
Inc., 2008.
Students are able to| Students are able to | Criteria: case Material: students 4%
understand and understand and according to the | study are able to
explain the concept explain the concept assessment rubric | 2x50 understand and

of communication
and fiber optic
fabrication

of communication
and fiber optic
fabrication

Form of
Assessment :
Portfolio
Assessment

explain the concept
of optical fiber
communication and
fabrication.
Reference: Keiser,
G., Optical Fiber
Communication, 4th
Ed., McGraw-Hill
Inc., 2008.




7 Students are able to| Students are able to | Criteria: case Material: students 4%
understand and understand and according to the | study are able to
e;(tplalnts_lgnal Eftp'aln ?'9”?' assessment rubric | 2x50 understand and
attenuation in attenuation in )
optical fibers optical fibers Form of g?glstlig;rﬁbceincept

Assessment : communication and

Portfolio fabrication.

Assessment Reference: Keiser,
G., Optical Fiber
Communication, 4th
Ed., McGraw-Hill
Inc., 2008.
Material: students
are able to
understand and
explain signal
attenuation in optical
fibers.
Reference: Keiser,
G., Optical Fiber
Communication, 4th
Ed., McGraw-Hill
Inc., 2008.

8 UTS case 20%

Form of studies

Assessment :

Test

9 Students are able to| Students are able to | Criteria: case Material: students 4%
understand and understand and according to the | study are able to
explain digital and explain digital and assessment rubric | 2x50 understand and
analog links in fiber analog links in fiber explain dioital and
optics and WDM optics and WDM Form of anglog Iings in fiber
concepts concepts Assessment : optics and the WDM

Portfolio concept.

Assessment Reference:
Stamatioas V.
Kartalopouls "Free
space optical
Networks for Ultra
Broadband
services" John Wiley
& Sons, 2011.

10 Students are able to| Students are able to | Criteria: case Material: students 4%
understand and understand and according to the | study are able to
explain digital and explain digital and assessment rubric | 2x50 understand and
analog links in fiber analog links in fiber explain dioital and
optics and WDM optics and WDM Form of anglog Iings in fiber
concepts concepts Assessment : optics and the WDM

Portfolio concept.

Assessment Reference:
Stamatioas V.
Kartalopouls "Free
space optical
Networks for Ultra
Broadband
services" John Wiley
& Sons, 2011.

11 Students are able to| students are able to | Criteria: case Material: students 4%
understand and understand and according to the | study are able to
explain optical explain students assessment rubric | 2x50 understand and

amplifiers and
optical networks

are able to
understand and
explain optical
amplifiers and
optical networks

Form of
Assessment :
Portfolio
Assessment

explain digital and
analog links in fiber
optics and the WDM
concept.
Reference:
Stamatioas V.
Kartalopouls "Free
space optical
Networks for Ultra
Broadband
services" John Wiley
& Sons, 2011.

Material: students
are able to
understand and
explain optical
amplifiers and
optical networks.
References: Keiser,
G., Optical Fiber
Communication, 4th
Ed., McGraw-Hill
Inc., 2008.




12 Students are able to| students are able to | Criteria: case Material: students 4%
understand and understand and according to the | study are able to
explain optical explain students assessment rubric | 2x50 understand and
amplifiers and are able to explain digital and
optical networks understand and Form of pl i E in fib
explain optical Assessment : P oiceand the WO
amplifiers and o3 : optics and the WDM
optical networks Participatory concept.
Activities, Portfolio Reference:
Assessment Stamatioas V.
Kartalopouls "Free
space optical
Networks for Ultra
Broadband
services" John Wiley
& Sons, 2011.
Material: students
are able to
understand and
explain optical
amplifiers and
optical networks.
References: Keiser,
G., Optical Fiber
Communication, 4th
Ed., McGraw-Hill
Inc., 2008.
13 Students are able to| students are able to | Criteria: case Material: students 4%
understand and understand and according to the study are able to
expla_ln optical explain students assessment rubric | 2x50 understand and
amplifiers and are able to explain digital and
optical networks undler_stan(tj_ ar;d Form of analog links in fiber
SXAnOPIcl | Assessment aptce and the WO
optical networks Participatory concept.
Activities, Portfolio Reference:
Assessment Stamatioas V.
Kartalopouls "Free
space optical
Networks for Ultra
Broadband
services" John Wiley
& Sons, 2011.
Material: students
are able to
understand and
explain optical
amplifiers and
optical networks.
References: Keiser,
G., Optical Fiber
Communication, 4th
Ed., McGraw-Hill
Inc., 2008.
14 Projects 5%
Form of
Assessment :
Project Results
Assessment /
Product
Assessment
15 Projects 5%
Form of
Assessment :
Project Results
Assessment /
Product
Assessment
16 UAS 23%
Form of
Assessment :
Test
Evaluation Percentage Recap: Case Study
No [ Evaluation Percentage
1. [ Participatory Activities 13.5%
2. | Project Results Assessment / Product Assessment 10%
3. | Portfolio Assessment 33.5%
4. | Test 43%

100%
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Learning Outcomes of Study Program Graduates (PLO - Study Program) are the abilities possessed by each Study
Program 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 ability in the process and student learning outcomes are specific and measurable statements that
identify the ability 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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