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Learning Case Studies
model
Program PLO study program which is charged to the course
Learnin
Outcomges PLO-9 Able to work as an individual or team effectively, have entrepreneurial skills, and care about environmental
(PLO) issues.
PLO-10 Analyze physical systems by applying mathematics and computing/ICT tools.
Program Objectives (PO)
PO -1 Students are able to formulate simple physical systems related to classical physics into mathematical models
using relevant symbolic/numerical language.
PO -2 Students are able to solve problems in simple physical systems related to classical physics using mathematical
physics and computational approaches.
PO -3 Students are able to analyze a simple physical system related to classical physics using mathematical physics
and computational approaches.
PLO-PO Matrix
P.O PLO-9 PLO-10
PO-1
PO-2
PO-3
PO Matrix at the end of each learning stage (Sub-PO)
P.O Week
1 2 314 5 6 7 8 9 10 11 12 13 14 15 16
PO-1
PO-2
PO-3
Short This course examines: Complex numbers, Fourier series, special functions, solutions to differential equations, and partial
Course diﬁerential equations through active learning with a combination of discussion methods, questions and answers and IT-assisted
Description assignments.
References | Main :
1. Boas, M.L.,, 2006, Mathematical Methods in the Physical Science, edisi 3, John Wiley & Sons, New York.
2. Arfken, G., 1995, Mathematical Methods for Physicists, Academic Press.
3. Trigs, G.L., 2000, Mathematical tools for Physicist, Wiley-Velt Verlag.
4. Riley, K.F., Hobson, M.P., Bence, S.J. 2006. Mathematical Methods for Physics and Engineering, edisi 3, Cambridge
Univ. Press.
5. Hassani, Sadri. 2009. Mathematical methods for students of physics and related fields, 2nd ed. Springer, lllinois.
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Final abilities of Evaluation . Learnin
Week. | €ach learning St“[dé’:tti Q:fe'g';mee']tsv EEe Assessment
stage [ References | Weight (%)
(Sub-PO) Indicator Criteria & Form Offline ( Online (online)
offline )
(1) (2) (3) (4) (5) (6) (7 (8)
1 Students are able 1.Students are | Criteria: Lectures, Lectures, discussions Material: Ch 2 2%
to formulate, able able to Students will get | discussions | and assignments on References:
g)nfioall\ll;laeptrc?blem& perform full T?}:ks ifthey | and the topic of complex | Boas, ML, ,
analyze problems complex ?ses%ssr?]ent assignments | numbers 2006, _
of simple physical algebraic indicators on the topic |4 x 50 Mathematical
systems re|ated to operations of complex Methods .If'l
classical physics 2 Students are | Form of numbers the Physical
into mathematical : A t: 4 X 50 Science, 3rd
models, using able to solve | Assessment. edition. John
complex numbers problems Participatory Wiley & Sons
and computational related to Activities, Portfolio N yY .
tools. complex Assessment ew YOrx.
series,
exponential
functions,
logarithms,
trigonometry,
and
hyperbolic
complexes.
3.Students are
able to apply
complex
numbers to
solve
physics
problems
2 Students are able 1.Students are | Criteria: Lectures, Lectures, discussions Material: Ch 3 3%
%0 forImU|ateBIable able to Students get full | discussions | and assignments on References:
;ngoa\ﬁepg ems, perform 213525 allfl t?gnxg S@Q and the topic of complex Trigs, GL,
analyze problems complex number problems aSSIgnmer_lts numbers 2000, )
of simple physical algebraic on the topic |4 x 50 Mathematical
Saseical pysics |, operations | Form of Pumbers. Physioats
into mathematical 2.Students are | Assessment : 4 X 50 Wi%(/ey-Velt,
models, using able to solve Par.tlc':l'patory ) Verlag
complex numbers problems Activities, Portfolio ’
and computational related to Assessment
tools. complex
series,
exponential
functions,
logarithms,
trigonometry,
and
hyperbolic
complexes.
3.Students are
able to apply
complex
numbers to
solve
physics
problems




Students are able 1.Students are Lectures, Lectures, discussions Material: Ch. 4%
to formulate, able able to Form of discussions | and assignments on 20
g)ngoall‘ﬁeptré’blems' perform Assessment : and the topic of complex References:
analyze problems complex Portfolio assignments numbers Riley, KF,
of simple physical algebraic Assessment on the topic |4 x 50 Hobson, MP,
systems re|ate'd to operations of complex Bence, SJ
classical physics 2 Students are numbers 2006. )
into mathematical ' 4 X 50 Mathematical
gz)onc'niell;(?'nsdrr]r?bers a?;il?n?: Ve Methods for
and Eomputational Eelated to Ehy sics and
tools complex srdediton,
series, Cambridge
exponential Univ. Press.
functions,
logarithms,
trigonometry,
and
hyperbolic
complexes.
3.Students are
able to apply
complex
numbers to
solve
physics
problems
Students are able 1.Students are | Criteria: Lectures, Lectures, discussions Material: Ch. 4%
to formulate, able able to Students get full discussions | and assignments 7
to ZOI\S problems, determine marks if they can | and 4X50 References:
ggala e to solve all Fourier | ooqjgnments Boas, ML, ,
lyze problems the average | series problems
of simple physical value of a 4X50 2006, .
system problems function Form of Mathematical
related to classical 2 Students are | Assessment : Methods in
physics into ' : : the Physical
mathematical able to Portfolio Science. 3rd
models using identify the | Assessment edition, John
Fourier series and eriodic o
computational perios Wiley & Sons,
tools fﬁnctlon and New York.
the
periodicity of Material: Ch 3
a function References:
3.Students are Arfken, G.,
able to 1995,
determine Mathematical
the value of Methods for
the Physicists,
coefficient of Academic
the Fourier. Press.
series
4 .Students are Material: Ch
able to 12
identify odd Rgferences:
and even Trigs, GL,
functions 2000, .
5 Students Mathematical
tools for
fﬁ:fg?ingf Physicists,
Fourier mlrzg/elt
series to
complex
form
6.Students
can solve
Fourier
series with
different

intervals




Students are able 1.Students are | Criteria: Lectures, Lectures, discussions | Material: Ch. 3%
to formulate, able able to Students get full [ discussions | and assignments 7
to solve problems, ; marks if they can | and 4 X 50 References:
and able to determine solve all Fourier ;
analyze problems the average | series problems assignments Boas, ML, ,
of simple physical value of a 4X50 2006, .
system problems function Form of Mathematical
related to classical 2 Stud A i Methods in
physics into -Students are [ Assessment : the Physical
mathematical able to Participatory Science, 3rd
models using identify the | Activities, Portfolio edition. John
Fourier series and periodic Assessment Wiley &
computational ) iley & Sons,
tools function and New York.
the
periodicity of Material: Ch 3
a function References:
3.Students are Arfken, G.,
able to 1995,
determine Mathematical
the value of Methods for
the Physicists,
coefficient of Academic
the Fourier. Press.
series
4 Students are Material: Ch
able to 12
identify odd Rejerences:
and even Trigs, GL,
functions 2000, .
5 Students Mathematical
tools for
can change Physicists,
the form of Wiley-Velt
FOl_me" Verlag.
series to
complex
form
6.Students
can solve
Fourier
series with
different
intervals
Students are able 1.Students are | Criteria: Lectures, Lectures, discussions | Material: Ch. 3%
to formulate, able able to Students get full discussions | and assignments 7
to solve problems, d ; marks if they can | and 4 X50 References:
and able to etermine solve all Fourier ;
Y assignments Boas, ML, ,
analyze problems the average series problems
of simple physical value of a 4 X350 2006, .
system problems function Form of Mathematical
related to classical 2 Students are | Assessment : Methods in
physics into . ; ) the Physical
mathematical able to Portfolio Science. 3rd
models using identify the [ Assessment edition. John
Fourier series and eriodic o
computational perio Wiley & Sons,
tools function and New York.
the
periodicity of Material: Ch 3
a function References:
3.Students are Arfken, G.,
able to 1995,
determine Mathematical
the value of Methods for
the Physicists,
coefficient of Academic
the Fourier. Press.
series
4.Students are Material: Ch
able to 12
identify odd Re_ferences:
and even Trigs, GL,
functions 2000, .
5 Students Mathematical
tools for
can change Physicists,
the form of Wiley-Velt
Fourier Verlag.
series to
complex
form
6.Students
can solve
Fourier
series with
different

intervals




7 Students are able Students are Criteria: Lectures, Lectures, discussions Material: Ch 4%
to formulate, able able to perform Students get full | discussions | and assignments on 11
to 3‘3"{)‘? ptroblems, mtlegg_r al marks if they can | and the topic Special References:
and able to solutions using solve Gamma and i i
analyze problems the gamma and Beta functions assignments Functions Boas, ML, ,
of simple physical | beta functions problems on the topic |4 x50 2006,
systems related to Special Mathematical
classical physics Form of Functions Methods in
|ntodm|athe_matlcal Assessment : 4 x50 the_ Physical
models using o Science, 3rd
special functions Participatory iion
) i ; edition, John
and computational Activities, Portfolio Wil & S
tools. Assessment fiey & Sons,
New York.
8 Students can Students can Criteria: uTs uTs Material: Ch 2 20%
understand solve physics Students will get | 2 x 50 2 x 50 &7
complex numbers problems related |  full marks if they References:
and Fourier series | to complex meet the Boas, ML .
material, and can numbers and assessment T
apply it when Fourier series indicators 2006, )
solving physics Mathematical
problems Form of Methods in
Assessment : thg Physical
Test Sqeﬁce, 3rd
edition, John
Wiley & Sons,
New York.
9 Students are able 1.Students are | Criteria: Discussion | Discussion and Material: Ch 3%
to formulate, able able to Students will get | and assignment 11
to solve problems, erform full marks if they assignment |4 x 50 References:
and able to p meet the 4x50 Boas, ML
analyze problems integral assessment 2006, v
of simple physical solutions indicators ’ .
systems related to using elliptic Mathematical
classical physics f ’ Form of Methods in
into mathematical unctions Assessment - the Physical
models using 2.Students are e : Science, 3rd
special functions able to apply | Participatory edition. John
and computational the concepts Activities, Portfolio Wil & S
tools. Assessment fiey & Sons,
of gamma, New York.
beta, error
functions Material: Ch
and elliptic 18
functions to Bibliography:
solve Trigs, GL,
physics 2000,
problems Mathematical
tools for
Physicists,
Wiley-Velt
Verlag.
10 SthJdentsI are aglle 1.Students are | Criteria: Discussion | Discussion and Material: Ch 3%
to formulate, able Students will get d i t 12
able to solve vill g an assignmen
to solve problems, diff ial full marks if they assignment |4 x 50 References:
and able to ifferential meet the 4 x50 Boas, ML
analyze problems equations assessment 2005' .
of simple physical related to indicators g
systems related to physics Mathematical
classical physics " Form of Methods in
into mathematical concepts A . the Physical
f ssessment :
models using using o Science, 3rd
partial differential Legendre | Participatory =~ edition, John
equations and polynomials Activities, Portfolio Wileycé Sons
{;c())(;Psputatlonal 2.Students are |ASSessment New York.
able to solve
differential
equations
related to
physics
concepts
using Bessel
polynomials
3.Students are
able to solve
differential
equations
related to
physics
concepts
using the
Hermite and
Laguerre

functions




11 tSthJdentsI etlre aglle 1.Students are | Criteria: Discussion [ Discussion and Material: Ch 4%

o formulate, able Students will get | an ignment 12
to solve problems, 32:‘2 to ?ollve full marks if thgey asgignment sts 5?0 References:
and able to ierentia meet the 4 % 50 Boas, ML
analyze problems equations assessment e
of simple physical related to indicators 2006,
systems related to physics Mathematical
classical physics Form of Methods in
into mathematical concepts A t: the Physical
models using using ;$$mn. Science, 3rd
partial differential Legendre articipatory edition. John
equations and polynomials Activities, Portfolio Wileyé Sons
tcc())(;PSp?utatlonal 2.Students are Assessment New York. ’

able to solve

differential

equations

related to

physics

concepts

using Bessel

polynomials

3.Students are

able to solve

differential

equations

related to

physics

concepts

using the

Hermite and

Laguerre

functions

12 tStl#demSI etxre aglle 1.Students are | Criteria: Discussion | Discussion and Material: Ch 5%

o formulate, able Students will get | and assignment 12
to solve problems, git#grt;nzzllve full marks if thgey assignment |4 x go References:
and able to > meet the 4% 50 Boas, ML
analyze problems equations assessment S
of simple physical related to indicators 2006,
systems related to physics Mathema{/cal
classical physics Form of Methods in
into mathematical concepts A t the Physical
models using using ssessment - Science, 3rd
partial differential Legendre Participatory edition. John
equations and polynomials Activities, Portfolio Wileyé S
;:(;)(;Ps?utatlonal 2.Students are Assessment New York. '

able to solve

differential

equations

related to

physics

concepts

using Bessel

polynomials

3.Students are

able to solve

differential

equations

related to

physics

concepts

using the

Hermite and

Laguerre

functions




13 tSthJdentsI etlre aglle 1.1. Students | Criteria: Discussion [ Discussion and Material: Ch 5%
o formulate, able Students will get i
to solve problems, are able to full marks if thge)/ gggi nment Zs;lggment I%ts;ferences:
and able to explain the meet the J
analyze problems types of assessment 4 x50 Boas, ML, ,
of simple physical partial indicators 2006,
systems related to differential Mathematical
classical physics equations Form of Methods in
into mathematical a . the Physical
models using 2.2. Students Assggsment : Science, 3rd
partial differential are ableto | Participatory dition, Joh
equations and solve 2- Activities, Portfolio a/ll 'On"ﬁ S(‘) n
coerutatlonal dimensional | Assessment Néve;/yYorkons’
tools. (2D) Laplace
equations
3.3. Students
are able to
solve 1-
dimensional
(1D) wave
equations
4.4. Students
are able to
solve steady-
state
temperature
distribution
in cylindrical
rods
14 Students are able 1.1. Students | Criteria: Discussion [ Discussion and Material: Ch 3%
to formulate, able are able to Students will get | and assignment 13
to solve problems, explain th full marks ifthey | assignment |4 x 50 References:
and able to plain the meet the 0
analyze problems types of assessment 4x5 Boas, ML, ,
of simple physical partial indicators 2006,
systems related to differential Mathematical
classical physics equations Form of Methods in
into mathematical . the Physical
models using 2.2. Students | Assessment : Science, 3rd
partial differential areableto | Participatory dition, Joh
equations and solve 2- Activities, Portfolio le/Vll ’0”& SO n
corpputational dimensional Assessment Né\f/yYorkons'
tools. (2D) Laplace
equations
3.3. Students
are able to
solve 1-
dimensional
(1D) wave
equations
4 4. Students
are able to
solve steady-
state
temperature
distribution
in cylindrical
rods
15 Students are able 1.1. Students | Criteria: Discussion | Discussion and Material: Ch 4%
to formulate, able are able to Students will get | and assignment 13
to solve problems, explain th full marks if they | assignment |4 x 50 References:
and able to piain the meet the 4%50 Boas, ML
analyze problems types of assessment e
of simple physical partial indicators 2006, )
systems related to differential Mathematical
classical physics equations Form of Methods in
into mathematical q . the Physical
models using 2.2. Students Assgssment . Science. 3rd
partial differential areableto | Participatory edition, John
equations and solve 2- Activities, Portfolio W'III s
tcorpputatlonal dimensional | Assessment . é lf/yYorkons'
00s: (2D) Laplace
equations
3.3. Students
are able to
solve 1-
dimensional
(1D) wave
equations
4.4. Students
are able to

solve steady-
state
temperature
distribution

in cylindrical
rods




16

Students can Criteria: UAS UAS Material: Ch
solve physics Students will get | 2 x 50 2 x50 11,12,13
’?mblemsl related |  full marks if they References:
0 special meet the
functions, assessment gggg ML,
solutions to indicators ’ .
differential Mathematical
Sggﬁa;:ons and Form of ;\Zetf;(’)jds _in I
. e sical
differential _II-}sstessment : Scienc);, 3rd
equations es edition, John
Wiley & Sons,
New York.

30%

Evaluation Percentage Recap: Case Study
No | Evaluation Percentage
1. | Participatory Activities 19.5%
2. | Portfolio Assessment 30.5%
3. | Test 50%

100%
Notes

1. Learning Outcomes of Study Program Graduates (PLO - Study Program) are the abilities possessed by each

o o M w

el

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.

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

points and sub-topics.

11. 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%.

12. TM=Face to face, PT=Structured assignments, BM=Independent study.
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