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Learning
model

Case Studies

Program
Learning
Outcomes
(PLO)

PLO study program which is charged to the course
PLO-12 Have the ability to improve their knowledge and be able to continue their studies to a higher level.

Program Objectives (PO)

PLO-PO Matrix

 
P.O PLO-12

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

Short
Course
Description

Statistical Physics studies the behavior of microscopic systems with a very large number of forming particles through two
approaches, namely classical statistical distribution laws (Maxwell-Boltzmann statistics) and quantum statistical distribution
(Bose-Einstein statistics and Fermi-Dirac statistics). In the lecture, the differences between the three statistical distribution laws
will be explained and the application of the three types of distribution to several physics cases, for example ideal gases and true
gases, boson gases and fermion gases, classical and semi-classical gases, Gibbs paradox, classical and semi-classical gas
entropy. -classical, monatomic and diatomic gases, specific heat of monatomic and diatomic gases, specific heat of solids
according to classical and quantum statistics, and the total partition function in the presence of molecular interactions, as well
as the introduction of ensemble concepts (micro canonical, canonical, and large canonical).
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5. Kittel, C. and H. Kroemer. 1980. Thermal Physics. New York, US: W. H. Freeman and Co.
6. Tipler, P. A. 1990. Physics for Scientists and Engineers. New York, US: W. H. Freeman and Co.
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References

]

Assessment
Weight (%)

Indicator Criteria & Form Offline (
offline )

Online ( online )

(1) (2) (3) (4) (5) (6) (7) (8)



1
Week 1

Understand the
differences
between macro
and micro systems,
as well as the
physical laws that
govern these two
physical systems

Students are
able to
understand the
differences
between macro
and micro
physical
systems as well
as the relevant
physical laws
that govern
these two
physical
systems

1. Lecture2.
Discussion3.
Questions
and answers
2 X 50

0%

2
Week 2

Understand the
basic principles of
the classical
Maxwell-Boltzmann
statistical
distribution to
derive several
physical quantity
distribution
functions

Students are
able to
understand the
basic principles
of classical
Maxwell-
Boltzmann
statistics and
solve problems
related to
distribution
functions

1. Lecture2.
Discussion3.
Questions
and answers
3 X 50

0%

3
Week 3

Understand the
basic principles of
classical Maxwell-
Boltzmann
statistics and their
application to
several physical
cases related to
microscopic
systems

Students are
able to
understand the
basic principles
of classical
Maxwell-
Boltzmann
statistics and
solve problems
related to the
application of
classical
Maxwell-
Boltzmann
statistics

1. Lecture2.
Discussion3.
Questions
and answers
3 X 50

0%

4
Week 4

Understand the
application of
classical Maxwell-
Boltzmann
statistics to several
physical cases
related to
microscopic
systems and the
classical
Boltzmann partition
function

Students are
able to solve
problems
calculating the
specific heat of
monatomic
gases and
formulating
equations of
state and kinetic
energy of ideal
gases

Criteria:
Full marks will be
given to students
if all questions
are answered
well and correctly

1. Lecture2.
Discussion3.
Questions
and
answers4.
Task 
3 X 50

0%

5
Week 5

Understand the
basic principles of
the Bose-Einstein
quantum statistical
distribution and its
application to
several physical
cases related to
microscopic
systems

Students are
able to
understand the
basic principles
of Bose-Estein
quantum
statistics and
solve problems
related to boson
systems

1. Lecture2.
Discussion3.
Questions
and answers
3 X 50

0%

6
Week 6

Understand the
basic principles of
the Bose-Einstein
quantum statistical
distribution and its
application to
several physical
cases related to
microscopic
systems in black
body heat radiation

Students are
able to
understand the
basic principles
of Bose-Estein
quantum
statistics and
solve problems
related to
Planck‘s theory
of black body
radiation

1. Lecture2.
Discussion3.
Questions
and answers
3 X 50

0%

7
Week 7

Understand the
basic principles of
the Bose-Einstein
quantum statistical
distribution and its
application to
several physical
cases related to
microscopic
systems in solids

Students are
able to solve
problems
calculating the
specific heat of
solids according
to the classical
approach,
Einstein and
Debye‘s atomic
vibrations

Criteria:
Full marks will be
given to students
if all questions
are answered
well and correctly

1. Lecture2.
Discussion3.
Questions
and
answers4.
Task 
3 X 50

0%



8
Week 8

Students are able
to master the
theoretical
concepts of
classical statistical
distribution or
Maxwell-Boltzmann
statistics

Students are
able to
understand and
solve USS
questions that
are relevant to
classical
statistical
distribution
teaching
material well
and correctly

Criteria:
Full marks will be
given to students
if all questions
are answered
well and correctly

USS essay
questions (2
x 50
minutes)
Discussion
of USS
essay
questions (1
x 50
minutes) 
3 X 50

0%

9
Week 9

Understand the
basic principles of
Fermi-Dirac
quantum statistics
and their
application to
several physical
cases related to
microscopic
systems

Students are
able to
understand the
basic principles
of Fermi-Dirac
quantum
statistics and
solve problems
related to
fermion systems

1. Lecture2.
Discussion3.
Questions
and answers
3 X 50

0%

10
Week 10

Understand the
basic principles of
Fermi-Dirac
quantum statistics
and their
application to
several physical
cases of heat
propagation in
metals

Students are
able to
understand the
basic principles
of Fermi-Dirac
quantum
statistics and
solve problems
related to the
existence of
conduction
electrons in
metals

1. Lecture2.
Discussion3.
Questions
and answers
3 X 50

0%

11
Week 11

Understand the
basic principles of
Fermi-Dirac
quantum statistics
and their
application to
several physical
cases of heat
propagation in
metals

Students are
able to solve
problems
related to heat
propagation in
metals and
calculating the
specific heat of
metals
according to the
theory of
conduction
electrons in
Fermi seas

Criteria:
Full marks will be
given to students
if all questions
are answered
well and correctly

1. Lecture2.
Discussion3.
Questions
and
answers4.
Task 
3 X 50

0%

12
Week 12

Understand the
basic principles of
gas
thermodynamics
according to
classical and
quantum statistics,
the concept of
entropy for closed
systems and open
systems

Students are
able to
understand the
basic principles
of gas
thermodynamics
according to
classical and
quantum
statistics and
solve problems
related to
system entropy

1. Lecture2.
Discussion3.
Questions
and answers
3 X 50

0%

13
Week 13

Understand the
basic principles of
gas
thermodynamics
according to
classical and
quantum statistics,
entropy changes,
classical gases,
Gibbs paradox, and
semi-classical
gases

Students are
able to solve
problems
related to
entropy
changes in
semi-classical
gas systems,
and can prove
the equation of
state and total
energy of an
ideal gas

Criteria:
Full marks will be
given to students
if all questions
are answered
well and correctly

1. Lecture2.
Discussion3.
Questions
and
answers4.
Task 
3 X 50

0%

14
Week 14

Understand the
basic principles of
the quantum model
of diatomic gases,
the combination of
translational
motion, rotation
and vibration of
molecules, the total
partition function
for diatomic gases

Students are
able to solve
problems
related to
quantum
models of
rotational and
vibrational
motion of
diatomic gas
molecules and
the total
partition function
of diatomic
gases

1. Lecture2.
Discussion3.
Questions
and answers
3 X 50

0%



15
Week 15

Understanding
ensemble models
to describe
microscopic
systems, the role of
the total partition
function in the
Helmholtz energy
formula to derive
the equation of
state and the total
energy of gases
with/without the
presence of
molecular
interactions

Students are
able to
understand the
importance of
ensemble
modeling to
describe
microscopic
systems and
can derive total
partition function
formulations for
classical and
semi-classical
gases as well as
partition function
formulations in
the presence of
molecular
interactions

1. Lecture2.
Discussion3.
Questions
and answers
3 X 50

0%

16
Week 16

0%

Evaluation Percentage Recap: Case Study
No Evaluation Percentage

0%

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.

2. 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.

3. 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.

4. 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.

5. 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.

6. 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.

7. Forms of assessment: test and non-test.
8. 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.
9. 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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