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PREFACE

The Teaching Instructional Design (BRP) in Methods of Materials Characterization course was
prepared to be used as a reference for learning the Methods of Materials Characterization course
in the Undergraduate Physics Study Program of the Faculty of Mathematics and Natural
Sciences, Universitas Indonesia, which was attended by physics students who were interested in
material physics in semester 6 on the condition that the student had taken the Introduction to
Materials Science. In the Methods of Materials Characterization course, students will be taught
to apply physics principles to test instruments and evaluate standard methods for testing and
characterizing materials in processing material properties data appropriately. It is hoped that this
BRP can become a reference or reference in the learning process for both lecturers as teachers

and students as course participants so that the material is conveyed properly and perfectly.

Depok, 21 November 2016

Dr. Azwar Manaf, M.Met.
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General Information

Name of Program / Study Level
Course Name

Course Code

Semester

Credit

Teaching Method(s)

Prerequisite course(s)

Requisite for course(s)

Integration Between Other Courses
Lecturer(s)

Course Description

Physics / Undergraduate

Methods of Materials Characterization
SCF1603515

6th

4 credits

Interactive lectures, question-based learning,
self-directed study, discussion, individual
assignments, and written exams.

Introduction to Material Science
None

None

Dr. Azwar Manaf, M.Met.

After completing this lecture, physics
students with an interest in material physics
in semester 6 are able to apply (C3) physics
principles to test instruments and evaluate
(C4) standard methods for testing and
characterizing materials in processing
material properties data precisely in
accordance with the laws of physics applies.
The language of instruction used in this
course is Indonesian.



Course Learning Outcome (CLO) and Sub-CLOs

A. CLO

Students are able to apply (C3) physics principles to test instruments and evaluate (C4)

standard methods for testing and characterizing materials in processing material properties data
appropriately. (ELO (s) 3, 4, 6, 8)

B.
1.

Sub-CLOs

Able to apply (C3) basic principles of physics to measurement methods and test
instruments.

Able to apply (C3) the principles of nuclear and particle physics for material
characterization.

Able to apply (C3) the principles of electric and magnetic physics for material
characterization.

Able to evaluate (C4) the microstructure of the material on the characterization of the
material.

Able to apply (C3) optical physics principles for material characterization.

Able to apply (C3) thermodynamic physics principles for material characterization.
Able to apply (C3) the principles of vibration and wave physics for material
characterization.

Able to apply (C3) the principles of physics and mechanics for material characterization.



II.  Teaching Plan

. . . . Sub-CLO
Week Sub-CLO Study Materials Teaching Method Tm_1e Learning Experiences | Sub-CLO Weight Achievement References
Required (*O-E-F) on Course (%) .
Indicator
1 Course Introduction
L Interactive Able to understand and
The basic principles of . . .
measurement methods and lectures, question- explain the basic Books and
2 1 . . based learning, 2x100 minutes | 20% O, 60% E, 20% F 11.11 principles of related
test instruments for material .
. self-directed study, measurement and test references
characterization . . :
discussion instruments
. . Interact|ve_ Able to understand and
Characterization of materials | lectures, question- exolain the interaction Books and
3 1 based on interactions to based learning, 2x100 minutes | 20% O, 60% E, 20% F 3.7 pof material with related
radiation (AAS, NMR, ESR) | self-directed study, - references
. . radiation
discussion
Characterization of materials Interactlve- Able to understand and
based on interactions to lectures, question- explain the interaction Books and
4 1 L - based learning, 2x100 minutes | 20% O, 60% E, 20% F 3.7 P L related
radiation (ES, Tubidity . of material with
. self-directed study, - references
Principle) . . radiation
discussion
L . Interactlve. Able to understand and
Characterization of materials | lectures, question- exolain the interaction | BOoks and
5 2 based on interaction to based learning, 2x100 minutes | 20% O, 60% E, 20% F 3.7 P L related
i . of material with
radiation (XRD) self-directed study, L references
. . radiation
discussion
Interactive Able to understand and
Characterization of materials | lectures, question- explain the interaction | Books and
6 2 based on interactions with based learning, 2x100 minutes | 20% O, 60% E, 20% F 11.12 of materials with related
electric and magnetic fields | self-directed study, electric and magnetic references
discussion fields
Characterization of materials Interactive Able to understand and | Books and
7 1 based on the microstructure | lectures, question- | 2x100 minutes | 20% O, 60% E, 20% F 11.12 explain the related
of the material (OM, TEM, based learning, microstructure of references




SEM, AFM)

self-directed study,

materials and

discussion microscope principles
8 Mid-Term Exam
Interactive
Characterization of materials | lectures, question- Able to understand and | Books and
9 based on the optical based learning, 2x100 minutes | 20% O, 60% E, 20% F 11.12 explain the optical related
properties of the material self-directed study, properties of materials | references
discussion
Interactive
Material characterization lectures, question- Able to understand and | Books and
10 based on the thermal based learning, 2x100 minutes | 20% O, 60% E, 20% F 11.12 explain the thermal related
properties of the material self-directed study, properties of materials | references
discussion
Interactive
Characterization of materials | lectures, question- Ablsxt;:ir;d;r;::?izland Books and
11 based on interactions with based learning, 2x100 minutes | 20% O, 60% E, 20% F 5.55 . . . related
EM waves self-directed study, interactions with EM references
. . waves
discussion
Interactive
Characterization of materials | lectures, question- Able to understand and | Books and
12 based on interactions with based learning, 2x100 minutes | 20% O, 60% E, 20% F 5.55 explain the interaction related
light self-directed study, of material with light references
discussion
Interactive
Material characterization lectures, question- Able to understand and | Books and
13 based on the mechanical based learning, 2x100 minutes | 20% O, 60% E, 20% F 5.55 explain the mechanical related
properties of the material self-directed study, properties of materials | references
discussion
Interactive
Characterization of materials | lectures, question- Able to understand and | Books and
14 based on the fluid properties based learning, 2x100 minutes | 20% O, 60% E, 20% F 5.55 explain the properties related
of the material self-directed study, of material fluids references
discussion
15 Material inspet.:tio.n based on Interactive. 2100 minutes | 20% O, 60% E, 20% F 1111 Able 'to understff\nd. and | Books and
NDT principles lectures, question- explain NDT principles related




based learning, for material inspection
self-directed study,
discussion

references

16

Final Exam

*) O : Orientation

E : Exercise
F : Feedback
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1.  Assignment Design

Working

Week Assignment Name Sub-CLOs Assignment Scope Deadline Outcome
Procedure
Individual Problem set Answer sheets
12,15 . 7,9 via EMAS | The entire range of material on the relevant week. 140 minutes uploaded to
assignments
platform EMAS
e The basic principles of measurement methods and
test instruments for material characterization
e Characterization of materials based on interactions
Problem set with radiation Answer sheets
8 Mid-Term Exam 1-4 via EMAS . . . . 100 minutes uploaded to
e Characterization of materials based on interactions
platform . . o EMAS
with electric and magnetic fields
e Material characterization based on the microstructure
of the material
e Characterization of materials based on the optical
properties of the material
e Material characterization based on the thermal
properties of the material
Problemset | ¢ Characterization of materials based on interactions Answer sheets
16 Final Exam 5-9 via EMAS with EM waves 100 minutes uploaded to
platform e Characterization of materials based on interactions EMAS

with light

e Material characterization based on the mechanical
properties of the material

e Material inspection based on NDT principles




IV. Assessment Criteria (Learning Outcome Evaluation)

. Assessment Evaluation
Evaluation Type Sub-CLO Type Frequency Weight (%6)
Infjlwdual 7,9 Problem set 1 20
assignments
i Exam questions
Mid-Term Exam 1-4 via EMAS Ul 1 40
. Exam questions
Final Exam 5-9 via EMAS Ul 1 40
Total 100
V. Rubric(s)

A. Criteria for Individual Assignments

Score Presentation Delivery

90 If students can complete more than 90% of the questions correctly
70-89 If students can complete more than 70% to 89% of the questions correctly
60-69 If students can complete more than 60% to 69% of the questions correctly
55-59 If students can complete more than 55% to 59% of the questions correctly
50-54 If students can complete more than 50% to 54% of the questions correctly

Criteria for Mid-Term Exam and Final Exam

Able to express ideas in solving problems (25%)

Able to determine the right basic concepts in problem-solving (35%)
Able to formulate the final solution to correct language errors (30%)
Able to use the appropriate important units and figures (10%)
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