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Learning Case Studies

model

Program PLO study program that is charged to the course

Learning

Outcomes | Program Objectives (PO)

(PLO)

PO -1 Able to solve science and technology problems in the general field of chemistry and in simple scopes such as
identification, analysis, isolation, transformation and synthesis of micromolecules, through the application of structure,
properties, molecular changes, energy and kinetics.

PO -2 Able to solve science and technology problems in the field of biochemistry, especially those related to metabolism and
processing of genetic information, based on scientific studies and methods of analysis and synthesis, as well as the
application of relevant technology.

PO -3 Have knowledge about: a) metabolism and regulation of carbohydrate, lipid and protein biomolecules, b) electron transfer
processes in photosynthesis and c) genetic information processing processes.

PLO-PO Matrix

P.O
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 Study of catabolism and anabolism and regulation of carbohydrate biomolecules, lipids, proteins, oxidative phosphorylation and electron
Course transfer in photosynthesis, as well as genetic information processing
Description
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Nogop,whE

Ayala, F.J. and Kieger, J.A. 1984. Modern Genetics . California: The Benyamin Cummings Publishing Company Inc..

Koolman, J. and Roehm, K.H. 2005. Color Atlas of Biochemistry . 2 nd edition. New York: Stutgard.

Lehninger. 1988. Dasar-Dasar Biokimia (1,11,111). Jakarta: Erlangga.

Mathew,C.K., van Holde, K.E., Ahern, K.G. 1999. Biochemistry. San Fransisco: Addison-Wesley Pub. Co.
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Final abiliti f Help Learning,
inal abilities o - Learning methods, :
Week- each learning Evaluation Student Assignments, rl;:gtr;:ilglgs Assessment
stage [ Estimated time] [ References ] Weight (%)
(Sub-PO) - — - . - -
Indicator Criteria & Form Offline ( offline ) Online ( online)
(1) (2) (3) (4) (5) (6) (7) (8)
1 Understand some 1. Explain the Criteria: Form: lecture Material: Macro 5%
aspects of ) CO2and N2 Oral test Method: Lecture, and micro
metabolism and its cycle 2. Explain discussion, aspects of
role in living cells E)heetv\rleélgrglonsmp Form of . question and metabolism,
heterotrophs Assessment : answer energy cycles (
and autotrophs | Participatory 3x50 minutes Reference:
3. Explain the Activities Lehninger. 1988.
difference Basics of
Eggvt?cﬁinsm and Biochemistry (I,
anabolism 4. 11, 11). Jakarta:
Explain the ATP, Erlangga.
NADH/NAD,
FADH2/FAD
cycles
2 Understanding 1. Analyze the Criteria: Form: lecture Material: 5%
carbohydrate relationship Oral test Method: Lecture Carbohydrate
calabols AP | Delwemntre |
Glycolysis anabolism f\orm of . St“?‘e“‘ glycoly5|s, )
pathways of ssessment : assignment: aerobic reactions
carbohydrates 2. | Participatory discuss the stages Reference:
Understand the | Activities of glycolysis Lehninger. 1988.
sequence of through EMP Basics of
Z};‘gg@ gifsthe Pathway Images Biochemistry (I,
feaction 3. 11, 11). Jakarta:
Explain the role Erlangga.
of enzymes in
each stage of
glycolysis 4.
Distinguish
between the
stages of the
aerobic and
anaerobic
pathways
3 Understand the 1. Explain the Criteria: Form: lecture Material: 5%
catabolism of enzymatic Oral test Method: Lecture, Catabolism of
disaccharides and degradation of discussion and disaccharides
ggg?‘ggchandes glnsgcchandes f\orm of " question and and -
mechanism of their | polysaccharides | ASS€ssment: answer Student polysaccharides;
entry into the 2. Understand | Participatory assignment: pathway of entry
glycolysis pathway the mechanism | Activities discuss the stages into glycolysis
of entry of of catabolism in References:
gﬁgcchandes disaccharides and Mathew, CK, van
. polysaccharides Holde, KE,
ﬁf’{%z""&%gﬂfjﬁ; and the Ahern, KG 1999.
pathway 3. mechanism of Biochemistry.
Explain the entry into the San Francisco:
enzymes that glycolysis pathway Addison-Wesley
play arole in Pub. Co.
glycogenolysis
in the liver and
extra hepatic
4 Understanding the 1. Explain the Criteria: Form: lecture Material: - Citric 7%
aerobic pathway of role of the citric Oral test Method: Lecture, acid cycle
ca{bgh?_/drate Ec'dl cycle 2h discussion and (printed book,
catabolism S{;’;g'gﬁﬁg Form of question and journal)
citric acid cycle Assessment : answer References:
3. Explain the Participatory Student Mathew, CK, van
regulation of the | Activities assignment: Holde, KE,
citric acid cycle discuss the Ahern, KG 1999.
4. Calculate the differences Biochemistry.
?hnergy_ylelq of between aerobic San Francisco:
e citric acid : .
cycle 5. Explain and anaerobic Addison-Wesley
the peculiarities pathways Pub. Co.
of the alternative 3 x 50 minutes
HMP shunt
pathway




Understand the Form: lecture Material: 7%
process of ATP Form of Method: Lecture, Oxidative
I)?(rircri]:ttil\?en through Assessment : discussion and phosphorylation,
phosphorylation Par_tl(_:llpatory guestion and metabolic
Activities answer system, ATP
Student calculation,
assignment: regulation of
discuss the carbohydrate
differences catabolism.
between the Reference:
Glycerolphosphate Lehninger. 1988.
and Basics of
MalateAspartate Biochemistry (1,
shuttle systems 11, 1l). Jakarta:
and the amount of Erlangga.
ATP produced in
both pathways
3x50 minutes
Understand the 1. Explain the Criteria: Form: lecture Material: 7%
use of ATP in differences Oral test Method: Lecture, Pathways of
vané)uhs drat beEWt'feln d discussion and carbohydrate
gﬁrak;)oli)énza € gﬁ:bc?lilssr? an Form of question and anabolism, .
pathways, their pathways in Assessment : answer gluconeogenesis,
regulation and carbohydrates 2. | Participatory glycogenesis,
relationships Explain the Activities and control of
stages of ) carbohydrate
gludconeogene3|s anabolism.
an ; Reference:
rg(leécc%%%r;eas. 1S Nelson, DL and
Explain the Cox, MM 2003.
control of Lehninger
carbohydrate Principle of
anabolism by Biochemistry. 4th
the T_ormodnes edition. Madison:
'é}ﬁlcjéggﬁ Ur?iversity of
Wisconsin.
Understand the 1. Explain the Criteria: Form: lecture Matter: Dark — 6%
process of photochemical Oral test Method: Lecture light reactions,
photosynthesis reaction system and PJBL Calvin Cycle
2 Describe the | Form of Student Hatch — Slack
stages of the . :
light reaction 3. Assessment : assignment: make Cycle
Describe the Participatory a video about the References:
reaction stages | Activities photosynthesis Nelson, DL and
of ﬂre faEIVinl ) process as a Cox, MM 2003.
cycle 4. Explain ;
tﬁ/e use of t‘l)1e group l’;igr;;g%e;f
Hatch-slack . .
cycle 5. Analyze Blo_qhemlstry_. 4th
the reaction edition. Madison:
stages of the University of
Hatch-Slack Wisconsin.
cycle
uTsS 10%
Form of
Assessment :
Test
Understanding 1. Explain the Form: lecture Material: 7%
amino acid ) main function of | Form of Method: Lecture, Intermediate
(r::gt;%?:tlilgrzn and its ggwbooﬁgrlg ang | Assessment : discussion and pathways for
the role of amino Pa(tlgllpatory question and amino §C|d
acids as a Activities answer catabolism,
source of Student transaminase
energy. 2. assignment: reactions,
Explain the discuss the nitrogen
intermediate differences in secretion
pathway for nitrogen secretion pathways in
amino acid - h
catabolism. 3. pathways in ammonotelic,
Explain the ammonotelic, oreotelic and
transaminase oreothelic, and uricotelic, urea
reaction in uricotelic. cycle
amino acids to Explain the Urea References:
form other Cycle Mathew, CK, van
amino acids. 4. Holde. KE
Explain the , KE,
mechanism for Ahern, KG 1999.
transporting Biochemistry.

ammonia in the
body. 5. Explain
the differences
in nitrogen
secretion
pathways in
ammonotelic,
oreothelic, and
uricotelic. 6.
Explain the Urea
Cycle

San Francisco:
Addison-Wesley
Pub. Co.




10 Understanding 1. Explain the Criteria: Form: lecture Material: 7%
amino acid synthesis of Oral test Method: Lecture, Synthesis of
?Q;ublgllizw and its ?rgqur?(;;%%snium discussion and amino acids from

through 3 /'i(;rsts(;frrlent . question and ammonium
enzymatic es : answer through 3
reactions: Participatory enzymatic
glutamate Activities reactions and
dehydrogenase, their regulation,
glutamin synthesis of
synthetase and amino acids from
carbamoyl- he al
phosphate the g utgmate
synthetase and transaminase
their regulation reaction with o-
2. Explain the keto acid.
synthesis of References:
amino acids Mathew, CK, van
from the Hold kE !
reaction of olae, KE,
glutamate Ahern, KG 1999.
transaminase Biochemistry.
with a-keto acid San Francisco:
Addison-Wesley
Pub. Co.

11 Understand the 1. Briefly Criteria: Form: lecture Material: 7%
series of describe the Oral test Method: Lecture Catabolism of
g?éiggls'zg‘ of z;eilg:fi‘o%fzm and case study saturated fatty
various main lipid Calculate the lliorm of t: Stugjent . acids, catabolism
compounds energy ssessment : assignment: of unsaturated

produced from | Participatory discuss how much fatty acids, odd
the complete Activities ATP is produced fatty acids and
oxidation of fatty from the oxidation ketogenesis and
gglddifi oariaFT)g?grs] of fatty acids control.

for the oxidation References:
of odd fatty S{yer, L.,'1988.
acids. 4. Briefly Biochemistry.
describe the New York: WH
stages of Freeman and
oxidation of Company
unsaturated fatty

acids. 5.

Calculate the

ATP produced

from the

oxidation of fatty

acids. 6.

Describe how

ketones are

formed and the

effects

12 Understand the 1. Describe the | Criteria: Form: lecture Material: 10%
series of anabolism | anabolism of Oral test Method: Lecture Synthesis of
processes of linid E"ttyl "’?Ci‘tjﬁ- 2. and case study saturated,
various main lipi xplain the
compounds difference f\orm of t: Stuqent . unsaturated_ and

between the ssessment : assignment: odd fatty acids
anabolism of Participatory discuss the References:
saturated and Activities relationship Mathew, CK, van
unsaturated fatty between Holde, KE,
acids. 3. Explain cholesterol and Ahern, KG 1999.
Ithe regulation of atherosclerosis. Biochemistry.
ipogenesis T
(everyday San _Franctsco‘
cases). 4. Addison-Wesley
Explain the Pub. Co.
relationship

between

cholesterol and

atherosclerosis.

13 Understand each 1. Explain the Criteria: Form: lecture Material: 7%
_st?ge oz_genetlc mogel tc;f ) Oral test Method: Lecture Replication
information replication 2. ; bl .
processing and its Explain DNA Form of and question and ’Izlblllog,:r?phz.
control polymerase 3. . answer vaia, J an

Explain the Assessment : Student Kieger, JA 1984.
mechanism of Participatory assignment: Modern Genetics
replication 4. Activities discuss the . California: The
Explain the differences Benjamin
difference between Cummings
:):t\lli\i:eaeti%n on replication on the Publishing

thg leading leading strand and Company Inc..

strand and the
lagging strand

the lagging strand




14

1.Understand
each stage of
genetic
information
processing and
its control

2.1. Explain the
meaning of
transcription 2.
Explain the
initiation stage
of transcription
3. Explain the
elongation
stage of
transcription 4.
Explain the
termination
stage of
transcription 5.
Explain the
maturation
stage of
transcription in
the Eukaryot
group 6. Explain
the control of
transcription
(Lacperon)

Form of
Assessment :
Project Results
Assessment /
Product
Assessment

Form: lecture
Method: Lecture,
discussion and
guestion and
answer

Material:
Transcription
Bibliography:
Lehninger. 1988.
Basics of
Biochemistry (I,
11, 11). Jakarta:
Erlangga.

10%

15

Understand each
stage of genetic
information
processing and its
control

Criteria:
Oral test

Form: lecture
Method: Lecture,
discussion and
guestion and
answer

Material:
Translation
Bibliography:

Lehninger. 1988.

Basics of

Biochemistry (I,
11, 1l). Jakarta:
Erlangga.

10%

16

UAS
Form of
Assessment :
Test

0%

Evaluation Percentage Recap: Case Study

No [ Evaluation

Percentage

1. | Participatory Activities 80%

2. | Project Results Assessment / Product Assessment 10%

3. | Test 10%

100%

Notes

1.

o g A~ w DN

© ®N

10.
11.
12.

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.

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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