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Learning Case Studies
model
Program PLO study program that is charged to the course
Learning T
Outcomes | Program Objectives (PO)
(PLO) PO-1 Understand sample preparation methods from various extraction, separation, purification and sample purity testing
techniques
PO -2 Able to use ultraviolet-visible spectrum data to determine the chromophore group in an organic compound
PO -3 Able to use infrared spectrum data to determine the functional group of an organic compound
PO -4 Able to use NMR spectroscopy data to determine the types of hydrogen atoms and carbon atoms in organic compounds
PO -5 Able to use mass spectroscopy data to determine the molecular mass and fragmentation pattern of an organic compound
PO -6 Able to predict the molecular structure of an organic compound based on a combination of ultraviolet-visible, infrared,
nuclear magnetic resonance and mass spectra data
PLO-PO Matrix
P.0
PO-1
PO-2
PO-3
PO-4
PO-5
PO-6
PO Matrix at the end of each learning stage (Sub-PO)
P.O Week
1 2 3 5 6 7 9 10 11 12 13 14 15 16
PO-1
PO-2
PO-3
PO-4
PO-5
PO-6
Short Study of sample preparation, extraction techniques, separation, purification and purity testing of samples, ultraviolet-visible spectroscopy,
Course infrared spectroscopy, nuclear magnetic resonance spectroscopy, mass spectroscopy, as well as elucidation of the molecular structure of an
Description | organic compound based on spectroscopic data.
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Learning methods,

:;T;%I f;';'::::ﬁz of Evaluation Student Assignments, Learning S
Week- stage [ Estimated time] Rmfaterials Weight (%)
eferences
(Sub-PO) Indicator Criteria & Form Offline ( Online (online’) : !
offline )
(1) (2) (3) (4) (5) (6) (7) (8)

1 1. Students 1. Explain the RPS, Criteria: Lectures, Material: 1. 5%
understand the lecture system, Based on the discussions, Extraction
lecture system for assessment system, assessment rubric questions technique 2.

Determining determination of that has been and Separation

Molecular graduation, and created by the par

Structure. lecture rules for teaching lecturer | 8NSWers, and technique 3.
Determination of case method Purification
k/ltc))llect:ular Slt(uctureslz. Form of 2 x50 technique 4.

e to explain sample i i
preparatiog methodg Assggsment : minutes gz;rfT;[:Lengzr;t'y test
from various Participatory -
extraction, separation, | Activities Cannel, RJP
purification and (1998). Natural
sample purity testing Product Isolation.
techniques. New Jersey :

Humana Press.

2 1. Students 1. Explain the RPS, Criteria: Lectures, Material: 1. 5%
understand the lecture system, Based on the discussions, Extraction
lecture system for assessment system, assessment rubric | questions technique 2.

Determining determination of that has been and Separation

Molecular graduation, and created by the par

Structure. lecture rules for teaching lecturer | 8NSWerSs, and technique 3.
Determination of case method Purification
I\A/Ik())lle(t:ular Sltr_uctureslz. Form of 2 x50 technique 4.

e to explain sample i i
preparatioﬁ methodg Ass_e;sment : mintes gzgﬁfngi:t.y test
from various Participatory -
extraction, separation, | Activities Cannel, RIP
purification and (1998). Natural
sample purity testing Product Isolation.
techniques. New Jersey :

Humana Press.

3 Able to use 1. Explain the origin of [ Criteria: Lectures, Presentation, question | Material: Material: 5%
ultraviolet-visible the UV-Vis spectrum. Basedonthe | questions and answer, 1. Origin of UV-Vis
gg'taecrtrrrhjig]edtﬁ? to g}sster?smgnt rubric | and discussion, problem spectroscopy 2.
chromophore crgateziis byet9hne answers, solving, and case Types of electron
group in an teaching lecturer discussions, | method transitions 3.
organic compound problem Chromophore

Form of solving, and groups 4.
Assessment : case Determination of
Participatory methods. the UV-Vis
Activities 2 X50 absorption
minutes wavelength of an

organic compound
References:
Silverstein, RM,
Webster, FX &
Kiemle, DJ, (
2005).
Spectrometric
Identification of
Organic
Compounds. 7th
edition. New York:
John Wiley &
Sons, Inc.




Allt)Ie t.olu?e‘ o 1.2. Explain the Criteria: Presentation, Material: Material: 5%
ultraviolet-visiole es of electron Basedonthe [ question and 1. Origin of UV-Vis
zpectrqm data to ggnsitions in UV- assessment rubric answer, spectroscopy 2.
etermine the ; that has been discussion Types of electron
chromophore Vis spectroscopy created by the ' -
group in an 2.3. Explain the teaching lecturer problem transitions 3.
organic compound types of solving arr:dd Chromophore
chromophore Form of gase nethot groups 4.

! . Assessment - x 50 Determination of
groups in organic o minutes the UV-Vis
compounds. Participatory b )

Activities \?vafloerlgtrlwgrt]h of an
organic compound
References:
Shriner, RL ,
Hermann, CKF ,
Morril, TC, Curtin ,
DY & Fuson, RC,
(2004). The
Systematic
Identification of
Organic
Compounds. 3rd
edition. USA: John
Wiley & Sons, Inc.
Able to use 1. Explain the origin of [ Criteria: Presentation, Material: Material: 10%
ultraviolet-visible the UV-Vis spectrum Based on the question and 1. Origin of UV-Vis
spectrum data to 2. Explain the types of assessment rubric | answer, spectroscopy 2.
determine the electron transitions in that has been discussion Tyoes of electron
chromophore UV-Vis spectroscopy created by the ! ypes
group in an 3. Explain the types of | teaching lecturer | Problem transitions 3.
organic compound | chromophore groups solving and Chromophore
in organic compounds | rorm of case method groups 4.
4. Predict the Assessment : 2 X 50 Determination of
wavelength of UV e ' minutes the UV-Vis
absorption in diene, | Participatory b oo
enone, polyene and Activities absorption
aromatic systems wavelength of an
using Woodward's rule ggfanlc compound
eferences:
Suyatno (2016).
Determination of
the Structure of
Organic
Compound
Molecules using
Spectroscopic
Methods.
Surabaya: Unesa
University Press
Able to use 1.1. Explain the Criteria: Presentation, Material: Material: 5%
infrared spectrum types of bond Based on the question and 1. Types of bond
data to determine brati assessment rubric | answer vibrations 2.
the functional V|brat|or_15. that has been di ! Determination of
group of an 2.2 Predict the created by the iscussion, etermination o
organic compound magnitude of the teaching lecturer gcr)cl)\?il:g;nand ;/rlgt:zté?:::ies 3
\(;'fb;a;'(;): dfrequency Form of case method Factors that
' Assessment - 2 X 50 influence vibration
Participatory minutes gi?:reen:éiss-
Activities :
Creswell, CJ,
Runquist, OA &
Campbell, MM
(1982). Spectrum
Analysis of
Organic
Compounds.
Kosasih
Padmawinata and
IwangSudiro,
Translators.
Bandung: ITB.
Alf)le t(:juse . 1.3. Explain the main | Criteria: Presentation, Material: Material: 5%
Infrared spectrum i i i Based on the uestion and 1. Types of bond
data to determine y|bLat|?£al 199N | assessment rubric gnswer, vibr;/tri)ons 2.
the functional in the IR spectrum ' - -
: that has been discussion Determination of
group of an 2.4. Determine the created by the J =
organic compound functional group teaching lecturer gcr)cl)\?il:g;nand ;’r':(:zt;';y 3

based on the IR
spectrum.

Form of
Assessment :
Participatory
Activities

case method
2 X50
minutes

Factors influencing
vibration
frequency
References:
Silverstein, RM,
Webster, FX &
Kiemle, DJ,
(2005).
Spectrometric
Identification of
Organic
Compounds. 7th
edition. New York:
John Wiley &
Sons, Inc.




Midterm exam

Midterm exam

Criteria:
Based on the
assessment rubric
that has been
created by the
teaching lecturer

Form of
Assessment :
Test

Online mid-term exam
2 x 50 minutes

Material: material
1-7

References:
Silverstein, RM,
Webster, FX &
Kiemle, DJ,
(2005).
Spectrometric
Identification of
Organic
Compounds. 7th
edition. New York:
John Wiley &
Sons, Inc.

Material: material
1-7

References:
Shriner, RL,
Hermann, CKF,
Morril, TC, Curtin,
DY & Fuson, RC,
(2004). The
Systematic
Identification of
Organic
Compounds. 3rd
edition. USA: John
Wiley & Sons, Inc.

10%

Understand the
use of NMR
spectroscopy to
analyze a sample.

1.1. Explain the

working principle of

an NMR

spectrophotometer.

2.2. Explain the
factors that
influence chemical
shifts

Criteria:
Based on the
assessment rubric
that has been
created by the
teaching lecturer

Form of
Assessment :
Participatory
Activities

Presentation,
question and
answer,
discussion,
problem
solving and
case method
2 X50
minutes

Material: Material:
1. Working
principles of NMR
spectroscopy 2.
Chemical shifts
and influencing
factors 3. Spin
coupling 4. NMR
Spectrum
Simplification
Techniques
References:
Silverstein, RM,
Webster, FX &
Kiemle, DJ,
(2005).
Spectrometric
Identification of
Organic
Compounds. 7th
edition. New York:
John Wiley &
Sons, Inc.

5%

10

Understand the
use of NMR
spectroscopy to
analyze a sample

1.3. Determine the
types of protons in
an organic
compound.

2.4. Using the NMR
spectrum to

analyze an organic

compound.

Criteria:
Based on the
assessment rubric
that has been
created by the
teaching lecturer

Form of
Assessment :
Participatory
Activities, Tests

Presentation,
question and
answer,
discussion,
problem
solving and
case method
2 X 50
minutes

Material: Material:
1. Working
principles of NMR
spectroscopy 2.
Chemical shifts
and influencing
factors 3. Spin
coupling 4. NMR
Spectrum
Simplification
Techniques
References:
Suyatno (2016).
Determination of
the Structure of
Organic
Compound
Molecules using
Spectroscopic
Methods.
Surabaya: Unesa
University Press

5%




11 Unde;slzla’\\?gthe 1.5. Explain spin Criteria: Presentation, Material: Material: 5%
use of i Based on the uestion and 1. Workin
spectroscopy to matching and the assessment rubric gnswe, principlesgof NMR
analyze a sample zgzzzg“ences it that ha}js l;)eehn discussion spectroscopy 2

- create the ’ ) e
2.6. Explain teaching I)écturer problem Chemical shifts
techniques for solving and and influencing
IR Form of case method factors 3. Spin
simplifying the 2X50 coupling 4. NMR
NMR spectrum. Sss_e;sment : minutes Spectrum .
Astrit\llti:tlizasltory _Srimﬁlification
echniques
References:
Suyatno (2016).
Determination of
the Structure of
Organic
Compound
Molecules using
Spectroscopic
Methods.
Surabaya: Unesa
University Press

12 Unde;stand the 1.1. Explain the Criteria: Presentation, Material: Material: 5%
use of mass i i Based on the uestion and 1. Workin
spectroscopy to b?5'9 v:/orkl?g assessment rubric gnswe, principle t?f mass
analyze a sample pmr:Scslp esora that hads k?eehn discussion spectroscopy 2

create the ’ - ’
spectrometer. teaching I)écturer gcr)cl)\?il:g;nan d ?f;g‘;gﬁz;ﬁn
2.f2r égEr)T(gzgtion Form of case method process 3.

. Assessment - 2 X50 lonization mode in
patterns in a mass i minutes mass
spectrometer. Participatory spect 4

Activities Upsicorforsn(:szy :
spectroscopy to
identify organic
compounds
References:
Creswell, CJ,
Runquist, OA &
Campbell, MM
(1982). Analysis
Spectrum of
Organic
Compounds.
Kosasih
Padmawinata and
IwangSudiro,
Translators.
Bandung: ITB.

13 Understand the 3. Predict the structure | Criteria: Presentation, Material: Material: 5%
use of mass of a compound based Based on the question and 1. Working
spectroscopy to on its fragmentation assessment rubric | answer principle of mass
analyze a sample pattern in the mass that has been discuss'ion spectroscopy 2

spectrum. crea}tfd ny the problem ’ Molecular ion '
teaching lecturer solving and fractionation
Form of case method process 3.
Assessment : 2 X 50 lonization mode in
Participatory minutes mass

Activities, Tests

spectroscopy 4.
Use of mass
spectroscopy to
identify organic
compounds
References:
Creswell, CJ,
Runquist, OA &
Campbell, MM
(1982). Analysis
Spectrum of
Organic
Compounds.
Kosasih
Padmawinata and
IwangSudiro,
Translators.
Bandung: ITB.




14 Predicting the 1. Determine the Criteria: Presentation, Material: Material: 5%
molecular amount of DBE of an Based on the question and 1. Determining the
structure of an organic compounc_i 2. assessment rubric answer, DBE value of
organic compound | Be able to determine that has been discussion organic
based on the molecular structure | created by the ! 9
combined of an organic teaching lecturer | Problem compounds 2.
ultraviolet-visible, compound based on a solving and Predicting the
infrared, nuclear combination of Form of case method molecular
magnetic ultraviolet-visible, Assessment | 2 X 50 structure of
resonance and infrared, NMR and Participatory ’ minutes organic
&n;gs spectrum mass spectrum data Activitios, Tests compound; ba}sed

on a combination
of ultraviolet-
visible, infrared,
NMR and mass
spectroscopy.
References:
Creswell, CJ,
Runquist, OA &
Campbell, MM
(1982). Compound
Spectrum Analysis
Organic. Kosasih
Padmawinata and
IwangSudiro,
Translators.
Bandung: ITB.

15 Predicting the 1. Determine the Criteria: Presentation, Material: Material: 5%
molecular amount of DBE of an Based on the question and 1. Determining the
structure of an organic compound 2. assessment rubric | answer DBE value of
organic compound | Be able to determine that has been discussyion organic
based on the molecular structure | created by the ! 9
combined of an organic teaching lecturer | Prodlem compounds 2.
ultraviolet-visible, compound based on a solving and Predicting the
infrared_, nuclear comb!natiorj qf Form of case method molecular
magnetic ultraviolet-visible, Assessment 2 X 50 structure of
resonance and infrared, NMR and S ’ minutes organic
mass spectrum mass spectrum data | Participatory
data Activities compound_s ba_lsed

on a combination
of ultraviolet-
visible, infrared,
NMR and mass
spectroscopy.
References:
Creswell, CJ,
Runquist, OA &
Campbell, MM
(1982). Compound
Spectrum Analysis
Organic. Kosasih
Padmawinata and
IwangSudiro,
Translators.
Bandung: ITB.

16 Understand Understand concepts, | Criteria: Final Material: material 15%
concepts, attitudes and skills in Based on the Semester 9-15
attitudes, special the Determination of assessment rubric | Examination References:
skills and general Molecular Structure that has been (UAS) Suyatno (2016)
skills in the course created by the yaino (<016).
Determination of teaching lecturer 2 X 50 Determination of
Molecular minutes the Structure of
Structure course Form of Organic

Assessment : Compound

Test Molecules using
Spectroscopic
Methods.

Surabaya: Unesa
University Press

Material: material
9-15

References:
Watson, JT
(1985).Introduction
to Mass
Spectrometry.
New York : Raven
PressBooks.

Material: material
9-15
References:
Creswell, CJ,
Runquist, OA &
Campbell, MM
(1982). Spectrum
Analysis of
Organic
Compounds.
Kosasih
Padmawinata and
Iwang Sudiro,
Translators.
Bandung: ITB.




Evaluation Percentage Recap: Case Study
No [ Evaluation Percentage
1. [ Participatory Activities 67.5%
2. Test 32.5%
100%
Notes
1. Learning Outcomes of Study Program Graduates (PLO - Study Program) are the abilities possessed by each Study Program

S T

© oA

10.
11.
12.

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.

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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