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Learning Project Based Learning
model
Program PLO study program which is charged to the course
'E,fﬁg(',',?,ges PLO-5 Able to demonstrate as a good scientist, critical thinking skills and innovation in research and professional fields.
(PLO) PLO-7 Communicate their ideas and/or research results in academic writing and speaking effectively.
PLO-11 Design and conduct experiments in physics learning by applying scientific methods
PLO-13 Demonstrate knowledge of Classical Physics and Modern Physics
Program Objectives (PO)
PO-1 Mastering structured concepts of Classical, especially on electricity, magnetism, optics, and Modern Physics.
PO -2 Mastering mathematical aspects as an effective tool for understanding physics better through physical modeling.
PO -3 Able to design and conduct practices, especially on the topics of electricity, magnetism and optics.
PO -4 Able to communicate their ideas in the form of a written report and presenting the results of practice orally.
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PO Matrix at the end of each learning stage (Sub-PO)
P.O Week
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PO-1
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PO-4
Short Basic Physics MK 2 consists of two types of Physics, namely Electricity, Magnetism and Optics. The discussion will include electric
Course fields, Gauss's law, electric potential, capacitance and dielectrics, current and resistance, direct current circuits, magnetic fields, sources
Description | of magnetic fields, Faraday's law, inductance, alternating current circuits, electromagnetic waves. Meanwhile, for optical materials, it
consists of optics as light (geometric optics), followed by interactions between light and matter, namely reflection, refraction, light wave
interference, diffraction and wave polarization.
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(Sub-PO) Indicator Criteria & Form Offline ( Online (online)
offline)
(1) (2) (3) (4) (5) (6) (7) (8)
1 1.1. Being able to | Students are Criteria: Lectures, Contextual Learning Material: 1. 5%
understand able to explain | Students will get full | discussions | Discussions Concepts of
concepts of t(r;e TO”%‘?ptE’ of | marks if they meet the | and Q&A electricity — part
electricity. ar?éj glne]ctrsic aw | assessment indicators gssignmer:ts 3 x 50 minutes él.: eIIectrLc field,
2.2.Being able to | Field Form of Assessment : ng:ﬁ::]tga in?eurgéntion and
formulate an Participatory Activities, | piscussions Gauss law. 2
electrical, Portfolio Assessment Q&A Introduction of
magnetism, 3x50 electrical
opticsand minutes measuring
modern physics instruments
system using References:
mathematics Serway, RA, and
Jewett, JW,
2010, Physics for
Scientists and
Engineers with
Modern Physics,
SalembaTeknika.
2 1.1. Being able to | Students are Criteria: Lectures, Contextual Learning Material: 1. 5%

understand able to explain Students will get full | discussions | Discussions Concepts of

concepts of E?e ?oncbgpth of | marks if they meet the | and Q&A electricity — part

electricity. ar?; Elrgctﬁc aw | assessmentindicators | 5ssignments | 3 x 50 minutes 1: electric field,
2.2.Being able to | Field Form of Assessment : Eé);rts;;tual ﬁ:w?;rlggtqign and
formulate an Participatory Activities, Discuss?ons Gauss law. 2
electrical, Portfolio Assessment Q&A Introduction of
magnetism, 3x50 electrical
opticsand minutes measuring
modern physics instruments
system using References:
mathematics Serway, RA, and
Jewett, JW,
2010, Physics for
Scientists and
Engineers with
Modern Physics,
SalembaTeknika.

3 1.1. Being able to Students are Criteria: Contextual | Contextual Learning Material: 1. 5%

understand %bh? to ana{yzfe Students will get full | Learning Discussions Concepts of

concepts of o gc(tzﬁgcep ol g]sirggslrfn tgﬁty"%?g;glé Biscussions g & ,g _ (22Iecltricit_y — part

electricity. potential &A x 50 minutes - electric )

2.2. Being able to Forms of Assessment | > 20 potential, electric

) minutes potential energy,
formullate an o L conservation of
electrical, Participatory Activities, energy
magnetism, Portfolio Assessment, capacifance and
optics and Practical Assessment dielectrics.
modern physics References:
system using Serway, RA, and
mathematics Jewett, JW,

3.3. Being able to 2010, Physics for
design and Scientists and
conduct Engineers with
practices with Modern Physics,
the topics of SalembaTeknika.
electricity.




1.1. Being able to | Students are Criteria: Contextual | Contextual Learning Material: 1. 5%
understand able to explain Students will get full Learning Discussions Concepts of
f the concept of marks if they meet the | piscussions | Q & A electricity — part
concepts o electric current, | assessment indicators & A 3 x 50 minutes 2: electric
electricity. and analyze S 50 u ) tential. electri
2.2.Beingableto | seriesand | Eoyms of Assessment | ¢ potentia, €lectric
formulate an parallel circuits. . minutes potential energy,
. - - conservation of
electrical, Participatory Activities, energy
magnetlsm, Porrfqllo Assessment, capacitance and
optics and Practical Assessment dielectrics.
modern physics References:
system using Serway, RA, and
mathematics Jewett, JW,

3.3. Being able to 2010, Physics for
design and Scientists and
conduct Engineers with
practices with Modern Physics,
the topics of SalembaTeknika.
electricity.

1.1. Being ableto | Students are Criteria: Contextual | Contextual Learning Material: 1. 5%
understand able to explain Students will get full | Learning Discussions Concepts of

£ the concept of marks if they meet the | piscussions | Q & A electricity — part
conce_p_ts 0 electric current, | assessment indicators &A 3 x 50 minut 2: electri
electricity. and analyze gx 50 X emmines p;)?ei(t:ie::celectric
2.2.Being able to | series and Forms of Assessment | _: al
formulate an parallel circuits. . minutes potential energy,
) . L conservation of
electrical, Participatory Activities, energy
magnensm, Portfqllo Assessment, capacitance and
optics and Practical Assessment dielectrics.
modern physics References:
system using Serway, RA, and
mathematics Jewett, JW,

3.3. Being able to 2010, Physics for
design and Scientists and
conduct Engineers with
practices with Modern Physics,
the topics of SalembaTeknika.
electricity.

1.1. Being able to | Students are Criteria: Contextual | Contextual Learning Material: 1. 5%
understand able to analyze | Students will get full Learning Discussions Concepts of
concepts of g}éfﬁ;‘i’ﬁg’t of | marks if thety_ "gif}atthe Discussions |Q & A electricity — part

assessment indicators ; . ;
electricity. current and g &5A0 3 x 50 minutes 2: tele(t:‘tr:c o
2.2. Being able to | RLC circuit. X potentiai, €lectric
g forms of Assessment | i tes potential energy,

formulate an
electrical,
magnetism,
optics and
modern physics
system using
mathematics

3.3. Being able to
design and
conduct
practices with
the topics of
electricity.

4 .4. Being able to
communicate
their ideas in
the form of a
written report
and presenting
the results of
practice orally.

Participatory Activities,
Portfolio Assessment,
Practical Assessment

conservation of
energy,
capacitance and
dielectrics.
References:
Serway, RA, and
Jewett, JW,
2010, Physics for
Scientists and
Engineers with
Modern Physics,
SalembaTeknika.




1.1. Being able to Students are Criteria: Contextual Contextual Learning Material: 1. 5%
understand able to analyze | Students will get full Learning Discussions Concepts of
concepts of g?t%rcr?eﬂ(ifgpt of marks if thety. ”(‘j?ettthe Discussions | Q & A electricity — part
electricity. current and assessment indicators | g g A 3 x 50 minutes 2: electric .

2.2.Beingableto | RLC circuit. Forms of Assessment Practicum potential, electric
formulsie an : minctes Eonservation of
electrical, Participatory Activities, energy,
magnetlsm, Porrfqllo Assessment, capacitance and
optics and ‘ Practical Assessment dielectrics.
modern physics References:
system using Serway, RA, and
mathematics Jewett, JW,

3.3. Being able to 2010, Physics for
design and Scientists and
conduct Engineers with
practices with Modern Physics,
the topics of SalembaTeknika.
electricity.

4.4, Being able to
design and
conduct
practices with
the topics of
magnetism.

Being able to
communicate
their ideas in
the form of a
written report
and presenting
the results of
practice orally.
Students can Criteria: uTsS uTsS Material: Ch 15- 20%
solve questions | Students will getthe |2 x 50 2 x50 21
(re?(lgt?i?: igJ/ and Lnazxm:gsti%ore if they References:
magnetism assessment indicators igkzgij and
Form of Assessment : 2010, Physics for
Test Sc:epusts anpl
Engineers with
Modern Physics,
SalembaTeknika.

1.1. Being able to Students can Criteria: Lectures, Lectures, discussions, | Material: Ch 21 0%

understand explain the Full marks will be discussions, | practicum References:
concepts of | given to students if all | practicum |4 x 50 Serway, RA, and

concepts of electromagnetic | questions are 2 % 50 3 y:]W '

magnetism waves. answered correctly ewett, JW,

2.2. Being able to
formulate an
electrical,
magnetism,
optics and
modern physics
system using
mathematics.

3.3. Being able to
communicate
their ideas in
the form of a
written report
and presenting
the results of
practice orally.

Forms of Assessment

Participatory Activities,
Portfolio Assessment,
Practice / Performance

2010, Physics for
Scientists and
Engineers with
Modern Physics,
SalembaTeknika.




10 1.1. Being able to 1.Students Criteria: Lectures, Lectures, discussions, | Material: Ch 22 0%
understand can explain Full marks will be discussions, | practicum References:
concepts of the given to students if all | practicum 4 x50 Serway, RA, and

: : questions are 4 X 50 Jewett, IW,
optics. reflection answered correctl Dhue
- Y 2010, Physics for
2.2. Being able to and Y
formulate an refraction Form of Assessment : gﬁlizgsetrss‘w%
electrical, process at | Participatory Activities Mo%ern Physics
magnetism, mirrors and SalembaTekniké.
optics and lenses.
modern physics 2.Students
system using can explain
mathematics. the
3.3. Being able to principles of
design and optical
conduct devices.
practices with
the topics of
optics.
4.4, Being able to
communicate
their ideas in
the form of a
written report
and presenting
the results of
practice orally.

11 1.1. Being able to 1.Students Criteria: Lectures, Lectures, discussions, | Material: Ch 23 0%
understand can explain Full marks will be discussions, | practicum References:
concepts of the given to students if all | practicum |4 x 50 Serway, RA, and

- ; questions are 4X50 Jewett, JW,
optics. reflection answered correctl [
- Y 2010, Physics for
2.2. Being able to and 10, Fhy. "
formulate an refraction Form of Assessment : gfl;’:)gsetri?/\r/)ith
electrical, process at Partic_ipatory Activities, Modern Physics
magnetism, mirrors and | Practice/Performance SalembaTekniké
optics and lenses. '
modern physics 2.Students
system using can explain
mathematics. the
3.3. Being able to principles of
design and optical
conduct devices.
practices with
the topics of
optics.
4 .4. Being able to
communicate
their ideas in
the form of a
written report
and presenting
the results of
practice orally.

12 1.1. Being able to 1.Students Criteria: Lectures, Lectures, discussions, | Material: Ch 24- 5%
understand can explain | Full marks will be discussions, | practicum 25
concepts of the given to students ifall | practicum |4 x 50 References:

. . questions are 4 X 50 Serway, RA, and

optics. reflection answered correctly

2.2. Being able to and Jewet, ‘;,W'. A
formulate an refraction Form_of Assessm_ent : égfe% N.F; té/ Z’;Z or
electrical, process at Parthpatory Activities, Engineers with
magnetism, mirrors and | Practice/Performance Modern Physics
optics and lenses. SalembaTeknika.
modern physics 2.Students
system using can explain
mathematics. the

3.3. Being able to principles of
design and optical
conduct devices.

practices with
the topics of
optics.

4.4. Being able to
communicate
their ideas in
the form of a
written report
and presenting
the results of
practice orally.




13 1.1. Being able to 1.Students Criteria: Lectures, Lectures, discussions, | Material: Ch 26 3%
understand can %tgiir}tfsﬂ\:\glyll gr]r(laet;t“tlhe discussions, | assignments References:
'ME assignments | 4 x 50 Serway, RA, and
ﬁ:’:;:r‘:]ts of ;Jhr;derstand assessment indicators | 4 x 50 Jewett, W,
physics. principles of | Form of Assessment : ggfe%tg?é/:tﬁcsl for
2.2. Being able to relativity Participatory Activities, Engineers with
formulate an and Portfolio Assessment Modern Physics
electrical, quantum SalembaTekniké.
magnetism, physics
optics and 2.Students
modern physics can
system using understand
mathematics. the
3.3. Being able to principles of
communicate atomic and
their ideas in nuclear
the form of a physics.
written report
and presenting
the results of
practice orally.
14 1.1. Being able to 1.Students Criteria: Lectures, Lectures, discussions, | Material: Ch 27 3%
understand can atgrtlj(e;r}tfsﬂ\:\gl}ll ?rilaeté?ltlhe discussions, | assignments References:
'ME assignments | 4 x 50 Serway, RA, and
Ef;dc:rats of tlhr;derstand assessment indicators | 4 x 50 Jewett, W,
physics. principles of | Form of Assessment : é?:fe%tg?ggﬁcsl for
2.2. Being able to relativity Participatory Activities, Engineers with
formulate an and Portfolio Assessment Modern Physics
electrical, quantum SalembaTekniké.
magnetism, physics
optics and 2.Students
modern physics can
system using understand
mathematics. the
3.3. Being able to principles of
communicate atomic and
their ideas in nuclear
the form of a physics.
written report
and presenting
the results of
practice orally.
15 1.1. Being able to 1.Students Criteria: Lectures, Lectures, discussions, | Material: Ch 28- 3%
understand can %tgiir}tfsﬂ\:\glyll gr]r(laet;t“tlhe discussions, | assignments 29
'ME assignments | 4 x 50 References:
ﬁ:’:;:r‘:]ts of ;Jhr;derstand assessment indicators | 4 y 50 Serway, RA, and
physics. principles of | Form of Assessment : ég'ﬁvgni:ﬂ'/cs for
2.2. Being able to relativity Participatory Activities, Scier;tistsyand
formulate an and Portfolio Assessment Engineers with
electrical, quantum Modern Physics,
magnetism, physics SalembaTeknika.
optics and 2.Students
modern physics can
system using understand
mathematics. the
3.3. Being able to principles of
communicate atomic and
their ideas in nuclear
the form of a physics.
written report
and presenting
the results of
practice orally.
16 Students can use Students can Criteria: UAS UAS Material: Ch 22- 30%
modern optics and | solve questions | Students get the 2 x50 2x50 29
B ohve pryaice | ond moder - | maximum score i they References:
; meet the assessmen Serway, RA, and
problems. physics indicators Jewett, W,
Form of Assessment : 20‘.10’ Phy Sics for
Test Sc:e_ntlsts an_d
Engineers with
Modern Physics,
SalembaTeknika.
Evaluation Percentage Recap: Project Based Learning
No | Evaluation Percentage
1. | Participatory Activities 20.35%
2. | Portfolio Assessment 17.85%
3. | Practical Assessment 8.35%
4. | Practice / Performance 2.5%
5. | Test 50%
99.05%
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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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