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Learning Case Studies
model
Program PLO study program that is charged to the course
Learnin
Outcom%s PLO-5 Demonstrate scientific, critical, and innovative attitudes in integrated science learning, laboratory activities, and
(PLO) professional-related tasks
PLO-11 Design and conduct research about learning of integrated science, and acquire, analyze, and interpret the research
data
PLO-13 Demonstrate knowledge of integrated science (physics, chemistry, and biology)
Program Objectives (PO)
PO-1 Able to show a responsible attitude, demonstrate a scientific, critical and innovative attitude independently during the
lecture process
PO -2 Able to master the basic substantive concepts of vibration, waves, light, optical devices and their application to solve
problems in everyday life
PO -3 Able to demonstrate independent, quality and measurable performance as well as make appropriate decisions and be
able to work individually or in a team
PLO-PO Matrix
P.O PLO-5 PLO-11 PLO-13
PO-1
PO-2
PO-3
PO Matrix at the end of each learning stage (Sub-PO)
P.O Week
1 2 3| 4 5 6 7 8 9 (10 (11 | 12 | 13 | 14 | 15 | 16
PO-1
PO-2
PO-3
Short This course examines the basics of vibrations, waves, light, optical devices and their application in everyday life. Presented in the form of
Course theory and practice.
Description
References | Main :
1. Matakuliah ini mengaji dasar-dasar getaran, gelombang, cahaya, alat optic dan penerapannya dalam kehidupan sehari-
hari.Disajikan dalam bentuk teori dan praktek.
2. Referensi:
3. Bass, Michael. 1995. Hand Book Of Optics. United States: McGraw-Hill Office
4. Crowell, Benjamin. 2003. Vibrations and Waves. California: Fullerrton
5. Giancoli, Douglas. 2014. Physics: Principles with Applications Ed 7E. California: Addison-Wesley.
6. Giancoli, Douglas. 2010. Fisika Il. Jakarta: Erlangga.
7. Sahara Muslim. 2004. Gelombang dan Optik.Jakarta : Depdikbud Dikti
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Help Learning,
Learning methods,

Final abilities of Evaluation ) Learning
Week. | €ach learning StudEent_ Assngnments, materials | Assessment
stage [ Estimated time] [ References | Weight (%)
(Sub-PO) Indicator Criteria & Form [ Offline ( offline Online ( online)
)
(1) (2 (3) 4) (5) (6) @) (8)
1 Analyzing vibration 1.Analyze the Criteria: Case based Case based learning Material: 10%
symptoms to solve properties of Accuracy and learning and and peer-interaction Vibrations
:ﬁfk\i/ggtsﬁ)rrgtbelgirgs’ vibrations {nastery accortdlng peer interaction | (synchronous) via References
° ' 0 assessmen ‘ .
decisions based on 2 Derive the indicators 3 X 50 ioom/r(]Boogle M'eelt_MS .Z%Lgijche, FJ
data and ) vibration (assessment Synchronous via (2000). )
information, being rubric) Unesa Schaum'’s
p formula « i
responsible for self- . 3x60 outline of
learning, tasks, and 3 e(z:quat!on. " Forms of college
agreements with -Larrying ou Assessment : physics. Mc
his team, by scientific g Graw-Hill
utilizing science i, | Participatory ’
. method steps in R, .
and technology in i Activities, Practical
solving problems solving Assessment, Tests Material:
examples of Vibration
vibration Reader
problems : Giancoli,
4 .Prepare Douglas.
practical reports (2014).
related to Physics:
vibration Principles with
5.Utilizing Applications
science and Ed7E.
technology to Calnfom/a.‘
describe the Addison-
time deviation Wesley.
function of
vibrations
2 Analyzing the 1.Analyzing Criteria: Case based Case based learning Material: 5%
symptoms of damped Accuracy and learning and and peer-interaction Vibrations
?oa?c)‘?\?g r\:slll?sr\?gr?tns vibrations mastery according | peer interaction | (synchronous) via References
problems, making 2 Describe the itr?deilcssteosriment 3 X 50° Zoom/Google Meet : Bueche, FJ
strategic decisions equation for (assessment Asynchronous via LMS | (2000). ‘
based on data and rubric) Unesa Schaum's
: ] ¢ damped ‘ ;
information, being ibrati 3 x 60 outline of
responsible for self- 3 \L/Jlt-[?pon Form of college
Iaearmng, tasks, and -Utlizing Assessment : physics. Mc
greements with science and s Graw-Hill
his team, b Participatory
s leam, by technology to o
utilizing science describe the Activities, Tests
and technology in ! o Material:
solving problems time deviation Vibration
function of Reader
damped : Giancoli,
vibrations Douglas.
(2014).
Physics:
Principles with
Applications
Ed 7E.
California:
Addison-

Wesley.




Analyze the 1.Analyzing Criteria: Case based Case based learning Material: 5%
symptoms of vibration Accuracy and learning and and peer-interaction Vibration
vibration resonance resonance mastery according | peer interaction | (synchronous) via Reader
and vibration : to assessment 3 X 50° Zoom/Google Meet : Giancoli
superposition to 2.Analyzing indicators gle M . ’
solve relevant vibration (assessment Asynchronous via LMS | Douglas.
D aregle dotsions | o Superposition | rubric) 3x 60 rysics:
based on data and 3'Ut_'|'z'”9 Form of Principles with
information, be science and Assessment : Applications
responsible for self- technology to s ' Ed 7E.
learning, tasks, and describe the Participatory California:
agreements with time deviati Activities, Tests alifornia:
his team, by ime deviation Addison-
utilizing science function of Wesley.
and technology in vibration
solving problems resonance and Material:
vibration Vibration
superposition Reader
: Crowell,
Benjamin.
(2003).
Vibrations and
Waves.
California:
Fullerton
Analyzing wave 1.Analyze the Criteria: Case based Case based learning Material: 10%
symptoms to solve properties of Accuracy and learning and and peer-interaction Waves
relevant problems, waves mastery according | peer interaction | (synchronous) via Bibliography:
?eil?lsl?gnsstrgggg on 2 Derive the to assessment 3 X 50° Zoom/Google Meet Giancoli,
. indicators -
data and _ wave formula (assessment Asynchronous via LMS | Douglas.
|nformat_|g|n, fbelngIf equation rubric) ;Lgmegg ,(;2,?14)'
responsible for self- X sics:
Ieaaning, tasks, and 3.Carry out the Forms of Pri)r;ciples with
ﬁ?srfggnf nl;s with steps of the Assessment : Applications
s team, by scientific - Ed 7E.
utilizing science method in Participatory -
and technology in i Activities, Practical California:
solving problems solving Assessment, Tests Addison-
examples of Wesley.
wave problems
4.Prepare Material:
practical reports Waves
related to Literature:
waves Crowell,
5.Utilizes science Benjamin.
and technology (2003).
to describe Vibrations and
Waves.
waves California:
Fullerton
Material:
Bibliography
Wave
: Muslim
Sahara.
(2004). Waves
and Optics.
Jakarta:
Depdikbud
Dikti
Material:
Waves
Literature:
Bueche,
FJ(2000).
Schaum'’s
outline of
college
physics. Mc

Graw-Hill




Analyzing the 1.Analyzing Criteria: Case based Case based learning Material: 5%
symptoms of harmonic Accuracy and learning and peer-interaction Harmonic
lerv ”;Orr;'fé\‘fﬁ,‘{es to waves {nastery accortdlng 3 X 50 (synchronous) via Waves
. 0 assessmen .
B toats | oo e | indicators Aeynehronous via LS | Crowell
Etfatizglc ddeCtl$l0na superposition (assessment Un{asa Benjam’in
ased on data an i .
I r é and rubric) ]
:g?ggna;;gré ftc))?gglf— interference of | _ S0 (/Zizgei)ibns and
learning, tasks, and harmonic A t Waves.
agreements with waves ssessment : California:
his team, by 3.Derive the Participatory :
utilizing science .f rmula for Activities Fullerton
and technology in ormula for
solving problems superposﬂlo_n Material:
and harmonic Harmonic
wave Waves
interference References:
4.Utilizing Giancoli,
science and Douglas.
technology to (2014).
describe Physics:
harmonic Principles with
waves Applications
Ed 7E.
California:
Addison-
Wesley.
Analyze thef 1.Analyzing Criteria: Case based Case based learning Material: 5%
symptoms o standing waves Accuracy and learning and peer-interaction Waves
standing waves to 2 Derived the mastery according | 3 X 50° (synchronous) via Literature:
solve relevant . : to assessment
problems, make standing wave indicators Zoom/Google M_eet Crov‘vell,'
strategic decisions formula (assessment Asynchronous via LMS | Benjamin.
based on data and 3.Leveraging rubric) Unesa (2003).
information, be A d 3x60 Vibrations and
responsible for self- tSC'E”CT an " Form of Waves.
learning, tasks, and echnology to . California:
agreements with describe Assessment : Full
) Participatory ullerton
the team, by standing waves oo
utilizing science Activities, Tests
and technology in Material:
solving problems Waves
Bibliography:
Giancoli,
Douglas.
(2014).
Physics:
Principles with
Applications
Ed 7E.
California:
Addison-
Wesley.
Analyze the 1.Analyzing the Criteria: Case based Case based learning Material: 5%
symptoms of superposition of | Accuracy and learning and peer-interaction Waves
tanding wave ; mastery according | 3 X 50° (synchronous) via Literature:
. iti standing waves :
superposition to ! to assessment
solve relevant 2.Derive the indicators Zoom/Google Meet Crowell,
problems, make standing wave (assessment Asynchronous via LMS | Benjamin.
strategic decisions superposition rubric) Unesa (2003).
based on data and 3 x 60 Vibrations and
information, be formula Form of Waves.
responsible for self- equation Assessment - California:
learning, tasks, and 3.Leveraging S ’ Fullerton
agreements with science and Participatory
his team, by hnol Activities, Tests
utilizing science tec nology to Material:
and technology in describe the Waves
solving problems superposition of Bibliography:
standing waves Giancoli,
Douglas.
(2014).
Physics:
Principles with
Applications
Ed 7E.
California:
Addison-
Wesley.
- Sub-CMPK 1stto | Criteria: Mid-Semester Material: - 0%
7th Meetings Accuracy and Evaluation/Mid- Library:

mastery according
to the UTS
assessment
indicators
(assessment
rubric).

Form of
Assessment :
Test

Semester
Examination
(UTS)

2 X 50°




9 Analyze sounds to 1.Analyze the Criteria: Case based Case based learning Material: 10%
solve relevant characteristics Accuracy and learning and peer-interaction Bibliography
problems, make mastery according | 3 x 50 (synchronous) via : Crowell,
strategic decisions of sound to assessment PR
based on data and (properties of indicators Zoom/Google M_eet Benjamin.
information, be sound) (assessment Asynchronous via LMS | (2003).
requns|b|e for self- associated with rubric) Unesa Vibrations and
learning, t:;lsks_,t r;amd waves 3 X 60 Wayes. .
ﬁ%rfgénnf‘ nb§ WI 2.Analyze sound Forms of ) California:

P ) ; Assessment : Fullerton
utilizing science sources (strings o
and technology in and air Participatory .
solving problems Activities, Practical Material:
columps) Assessment, Tests Bibliography
3.Descr|bt_e the : Bueche,
mechanisms of FJ(2000).
human hearing Schaum's
4.Carry out the outline of
steps of the college
scientific physics. Mc
method in Graw-Hill
solving sound
sample Material:
problems Bibliography
5.Prepare : Giancoli,
practical reports Douglas.
related to f}?l‘?)-
ysics:
s
science and égp;lgat/ons
technology to Califor.nia:
solve problems Addison-
related to Wesley.
sound

10 Analyze sound 1.Analyze sound | Criteria: Case based Case based learning Material: 5%
quality, interference quality Accuracy and learning and peer-interaction Bibliography
and Doppler effects |, =~ mastery according | 3 X 50° (synchronous) via : Crowell,
to solve relevant -Analyzing to assessment Z60m/Gooal P
problems, make sound indicators oom/Google M_eet Benjamin.
strategic decisions interference (assessment Asynchronous via LMS | (2003).
based on data and 3.Analyzing the rubric) Unesa Vibrations and
information, be 3 x 60° Waves.
IfeSPQﬂSibtb LOT seg— 4 Bzﬁgfé effect. Form of California:
earning, tasks an . .
a;?feeﬁgentbs with science and Q:i;?;?;;t : Fullerton
the team,
utilizing scignce‘ Ejeecshcrlﬁ)lggtﬁéo Activities, Tests M_atgrial:
and technology in Bibliography
solving problems. occurrence of : Giancoli,

the doppler Douglas.

effect (2014).
Physics:
Principles with
Applications
Ed 7E.
California:
Addison-
Wesley.
Material:
Bibliography
: Sahara
Muslim.
(2004). Waves
and Optics.
Jakarta:
Depdikbud
Dikti

11 Analyze light as 1.Analyze light as | Criteria: Case based Case based learning Material: 10%
electromagnetic electromagnetic | Accuracy and learning and and peer-interaction Light
waves to solve waves and the | Mastery according | peer-interaction | (synchronous) via Literature:
relevant prob!ems, ] to assessment 3 x 50° Z G le Meet Gi i
make strategic electromagnetic | indicators X oom/oogle viee 1ancoll,
decisions based on spectrum (assessment Asynchronous via LMS | Douglas.
data and 2.Calculating the | rubric) Unesa (2010).
information, be speed of light 3 X 60 Physics 1.
responsible for self- Forms of Jakarta:
learning, tasks, and 3.Carry out the A . Erlangga
agreements with steps of the ssessment : ‘
the team, by scientific Participatory .
utilizing science method in Activities, Practical Materlal:
and technology in ) Assessment, Tests Light
solving problems. solving Library:

examples of Bueche, FJ
light problems (2000).
4.Compile a Schaum's
practical report outline of
related to light college
5.Leveraging physics. Mc
science and Graw-Hill

technology to
solve problems
related to light




12 Analyzing light as 1.Analyze the Criteria: Case based Case based learning Material: 10%
geometric optics formation of Accuracy and learning and and peer-interaction Light
for solving relevant images due to mastery according | peer-interaction | (synchronous) via Literature:
problems, making g : to assessment 3 X 50° Zoom/Google Meet Giancol
strategic decisions the reflection of | indicators 9 - ¢
based on data and light in the (assessment Asynchronous via LMS | Douglas.
information, being mirror rubric) Unesa (2010).
responsible for self- 2 3 x 60 Physics II.
learning, tasks,hand .fAnaIytz_e the; Forms of Jakarta:
agreements wit| ormation o .
hi% team, by images due to Assessment : Erlangga.
utilizing science refraction of Participatory .
and technology in liaht in the lens Activities, Practical Materlal:
solving problems. 9 Assessment, Tests Light
3.Carry out the Library:
steps of the Bueche, FJ
scientific (2000).
method in Schaum's
completing the outline of
reflection of college
light in mirrors physics. Mc
and the Graw-Hill
refraction of
light in lenses
4.Compile a
practical report
related to the
reflection and
refraction of
light
5.Utilizes science
and technology
to describe the
reflection and
refraction of
light
13 Analyze the nature 1.Analyze the Criteria: Case based Case based learning Material: 5%
of waves in light to wave properties | Accuracy and learning and and peer-interaction Light
;?é\g?errilsev%rgke of light {nastery accortdlng peer-interaction | (synchronous) via Literature:
strategic decisions (diffraction, ir?d?cssteosrimen 3X50 Zoom/Google Meet Giancoli,
based on data and interference (assessment Asynchronous via LMS | Douglas.
information, be and rubric) Unesa (2010).
responsible for self- - 3 x 60 Physics II.
learning, tasks, ﬁnd ’ Et:!?r!zatlon) Form of Jakarta:
agreements wit| -Ltlizing
thg‘? team, by science and II:ertiecT;:t":r;t : Erlangga.
utilizing science
and‘teghnomgy in ;eggcr;%g%;o Activities, Tests Material:
solving problems. Light
wave nature of Library:
light Bueche, FJ
(2000).
Schaum's
outline of
college
physics. Mc
Graw-Hill
14 Analyze optical 1.Analyzing Criteria: Case based Case based learning Material: 5%
tools (camera and image Accuracy and learning and and peer-interaction Optics
human eye) to formation and mastery according | peer-interaction | (synchronous) via Reader: Bass,
solve relevant : e to assessment 3 X 50° Zoom/Google Meet Michael.
problems, make its properties in indicators gle Me .
strategic decisions equipment that (assessment Asynchronous via LMS | (1995). Hand
based on data and utilizes light rubric) Unesa Book OF
information, be . : ’ 3 x 60 Optics. United
responsible for self- including Eorm of States:
learning, tasks, and camerasand | t McGraw-Hill
agreements with the human eye | ASSessment: Office
his team, by 2.Utilizing Participatory
utilizing science . Activities, Tests
and technology in science and Material:
solving problems. technology to Optics
describe image Library:
formation in Sahara
cameras and Muslim.
the human eye (2004). Waves
and Optics.
Jakarta:
Depdikbud
Dikti
Material:
Optics
Bibliography:
Bueche,
FJ(2000).
Schaum’s
outline of
college
physics. Mc

Graw-Hill




15 Analyze optical 1.Analyze the Criteria: Case based Case based learning Material: 10%
tools (glasses, formation of Accuracy and | learning and and peer-interaction Optics
rsrfigpoesséopes and images and {nastery accortdlng peer-interaction | (synchronous) via Reader: Bass,

. ) 0 assessmen ‘ ;
binoculars) to solve their properties indicators 3X50 ioom/r(]Boogle M_eelt_MS I\;hgchael.l_l "
relevant problems, in equipment (assessment synchronous via (1995). Han,
make strategic ; i Unesa Book Of
€ 9 that uses light rubric) ; )
decisions based on includi ’ 3 x 60 Optics. United
data and including Form of States:
information, be glasses, )
n o Assessment : McGraw-Hill
responsible for self- louvers, o Office
learning, tasks, and microscopes Participatory
agreements with nd binocular Activities, Tests
his team, by al ! OCF‘ ,a S Material:
utilizing science 2.Make decisions Optics
and technology in about the use Bibliography:
solving problems. of optical Giancoli,
equipment and Douglas.
the power of (2010).
the lenses Physics 1.
selected for a Jakarta:
particular Erlangga.
application
3.Utilizing Material:
science and Optics
technology to Bibliography:
describe the Bueche,
formation of F J(ZOOO)[.
images in chfaumfs
glasses, outline o
loupes college
. ’ physics. Mc
microscopes Graw-Hill
and binoculars
16 - Sub-CMPK 1to 15 | Criteria: Final Semester Material: - 0%
Accuracy and Evaluation/Final Library:

mastery according
to the UAS
assessment
indicators
(assessment
rubric).

Form of
Assessment :
Test

Semester
Exam
2 x 50°

Evaluation Percentage Recap: Case Study

No | Evaluation Percentage

1. | Participatory Activities 44.15%

2. [ Practical Assessment 16.65%

3. Test 39.15%
99.95%

Notes

1. 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 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.

o g M w b
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10.
11.

and sub-topics.

of difficulty of achieving that sub-PO, and the total is 100%.
12. TM=Face to face, PT=Structured assignments, BM=Independent study.

Learning materials are details or descriptions of study materials which can be presented in the form of several main points

The assessment weight is the percentage of assessment of each sub-PO achievement whose size is proportional to the level
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