
 
 

PORTFOLIO FOR 

GEOPHYSICAL METHODS COURSE 

 

SEMESTER 4 ACADEMIC YEAR 2019-2020 

 

 

 

 

 

 

 

Course Coordinator:  

Prof. Tjipto Prastowo, Ph.D 

 

 

 

 

 

 

PHYSICS DEPARTMENT 

FACULTY OF MATHEMATICS AND NATURAL SCIENCES 

THE STATE UNIVERSITY OF SURABAYA 

2021 



2 
 

TABLE OF CONTENT 

            

Cover Page   ....................................................................................................................... 1 

TABLE OF CONTENT   ......................................................................................................... 2 

A. SEMESTER LEARNING ACTIVITY PLAN  .......................................................................... 3 

A.1 COURSE IDENTITY   ................................................................................................. 3 

A.2 COURSE TOPICS  ..................................................................................................... 4 

A.3 COURSE PROGRAM   ............................................................................................... 6 

A.4 MAPPING OF LEARNING OUTCOME-COURSE OUTCOME   .................................. 16 

A.4.1 Program Learning Outcome (PLO) of UPP  ................................................. 16 

A.4.2 Program Educational Objective (PEO) of UPP  ........................................... 17 

A.4.3 Mapping of PLO-PEO   ................................................................................ 17 

B. COURSE ASSESSMENT  ................................................................................................ 18 

B.1 ASSESSMENT RUBRIC   .......................................................................................... 18 

B.2 ASSESSMENT SYSTEM ........................................................................................... 18 

B.3 WEIGHT DISTRIBUTION OF ASSESSMENT ............................................................. 18 

B.4 STUDENT GRADE SYSTEM ..................................................................................... 19 

C. COURSE DEVELOPMENT  ............................................................................................. 20 

C.1 A BRIEF REPORT FOR CLASS RESULTS  .................................................................. 20 

C.2 ANALYSIS OF CLASS PROBLEMS  ........................................................................... 20 

C.3 STRATEGY FOR ALTERNATIF SOLUTIONS  ............................................................. 20 

D. APPENDICES   ............................................................................................................... 21 

D.1 DOCUMENTS OF CLASS ACTIVITIES   .................................................................... 21 

D.1.1 Weekly Journal   ......................................................................................... 21 

D.1.2 Student Attendance  .................................................................................. 24 

D.2 DOCUMENTS OF EXAMS   ..................................................................................... 25 

D.2.1 Mid Exam  ................................................................................................... 25 

D.2.2 Final Exam  .................................................................................................. 26 

D.3 SAMPLES OF STUDENT PERFORMANCE   ............................................................. 27 

D.3.1 Power Point File (Assignment 1)  ............................................................... 27 

D.3.2 Individual Presentation (Assignment 2)  .................................................... 28 

D.3.3 Student Work on Mid Exam  ...................................................................... 29 

D.3.4 Student Work on Final Exam  ..................................................................... 31 

D.4 VALIDATION TEST   ............................................................................................... 32 

D.4.1 Validation Test of Mid Exam  ..................................................................... 32 

D.4.2 Validation Test of Final Exam  .................................................................... 34 

D.5 CLASS ACADEMIC ACHIEVEMENT   ....................................................................... 36 

 



3 
 

A. SEMESTER LEARNING ACTIVITY PLAN 

 

A.1 COURSE IDENTITY 

 

Module Name Geophysical Methods 

Module Level Bachelor Degree 

Course Code N/A 

Subheading N/A 

Course contained  N/A 

Semester/Year 4/2 

Module Coordinator Prof. Tjipto Prastowo, Ph.D 

Lecturer Prof. Tjipto Prastowo, Ph.D 

Language Bahasa Indonesia 

Course Classification Elective 

Teaching format/  
The number of hours per 
week during semester  

A weekly meeting in class for 2 ‘hours’ of teaching  
(1 ‘hour’ of teaching = 50 minutes)  

Course Load  1 Course Unit = 3 workhours per week or 170 minutes  
per week with various activities as follows: 

• Class Activity: 50 minutes 

• Structured Learning: 60 minutes 

• Independent Learning: 60 minutes 
2 Course Units = 6 workhours per week = 340 minutes  
per week 

Course Credit 2 Course Units 

Pre-requisites Basic Physics 1 and 2, Earth Physics 

Course Learning Outcome 1. Demonstrating independent, creative and honest 
characters in doing student assignments, mid and final 
exams. 

2. Understanding a systematic study on various methods 
commonly used in geophysical surveys for examination 
of sub-surface structures near and beneath the surface 
including measurements of physical anomalies in a local 
site. 

3. Applying a geophysical method selected to identify 
characteristics of sub-surface structures near and 
beneath the surface in a surveyed site accurately. 

4. Understanding differences in geophysical data 
collection and processing techniques between common 
geophysical methods in the framework of each method 
completes the other method and vice versa. 

Course Content Geophysical Methods examine the solid Earth as  
a complex, physical system with a layered structure having 
different characteristics between rock layers constituting 
the structure of the Earth that can possibly be determined 
during field surveys by data collection, acquisition, and 
processing. These involve the applications of geophyiscal 
methods and measurement techniques, using either  
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a single or a combined method, to accurately detect  
the presence of a physical anomaly under investigation.  
In this context, the roles of both 2D and 3D modeling for 
sub-surface structure determination (located near and 
below the surface at depth) are vital in identifying and 
characterising a physical system examined. The methods 
discussed include gravity, seismic (reflection, refraction, 
tomography), magnetic, geoelectric, electromagnetic 
induction approaches. 

Attributed soft skill 1. Oral communication skills in individual presentation 
2. Collaborative work in a group of students 

References and sources 1. Telford, M. W., Geldart, L. P., Sheriff, R. E. and Keys, D. 
A. 1990. Applied Geophysics. 2nd Edition. New York: 
Cambridge University Press, US. pp.1-744.  

2. Blakely, R. J. 1995. Potential Theory in Gravity and 
Magnetic Applications. Cambridge: Cambridge 
University Press, UK. pp.1-512. 

3. Hinze, W. J., von Frese, R. R. B. and Saad, A. H. 2013. 
Gravity and Magnetic Explorations: principles, 
practices, and applications. University Printing House: 
Cambridge University Press, UK. pp.1-512. 

4. Reynolds, J. M. 1997. An Introduction to Applied and 
Environmental Geophysics. Chichester: John Wiley and 
Sons Ltd., UK. pp.1-711. 

5. Glatzmaier, G. A. 2001. Convection in the core and the 
generation of the Earth’s magnetic field. An American 
Museum of Natural History Book. The New Press, New 
York: US. pp.62-67. 

6. Stein, S. and Wysession, M. 2003. An Introduction to 
Seismology, Earthquake, and Earth Structure. Malden, 
MA: Blackwell Publishing, US. pp.1-498. 

7. Everett, M. E. 2013. Near-surface Applied Geophysics. 
2nd Edition. New York: Cambridge University Press, US. 
pp.1-422. 

8. Some power point files and/or course materials 
relevant to Geophysical Methods from the internet. 

 

A.2 COURSE TOPICS 

Class discussions involve the following learning materials: 
1. Geophysics: science of the Earth, length and time scales in geophyiscs, field 

measurements in geophysics, geophysical methods 

2. Gravity Method: sub-surface structures near and beneath the Earth’s surface, density 

variation and vertically stratified rock layers in the crust, gravity survey, gravity 

anomaly, anomaly measurements in gravity survey  

3. Seismic Method: seismic reflection, seismic refraction, seismic tomography, elasticity 

and rigidity variations of sub-surface structure near and beneath the surface, seismic 
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survey and corresponding measurements, seismic wave propagation, seismic energy 

release via tectonic and volcanic earthquakes, seismo-tectonic activity 

4. Magnetic Method: the Earth as a giant magnetic source, geodynamo processes,  

the main field, secondary sources of magnetic field, susceptibility variation, magnetic 

stratification in the crustal rocks, magnetic survey, magnetic anomaly, magnetic 

anomaly measurements 

5. Geoelectric Method: electricity of the Earth, resistivity and conductivity variations in  

a layered sub-surface structure beneath the surface, geoelectric survey, resistivity 

anomaly, conductivity anomaly, anomaly measurements 

6. Electromagnetic Method: measurement techniques based on electromagnetic wave 

propagation into the ground with natural and artificial sources, electromagnetic 

induction, VLF and GPR methods for identification of sub-surface structure near 

the surface  

7. Geophysical Methods in practice: errors in measurements, correction factors,  

data collection, data acquisition, data processing, data analysis 

8. Video clips presentation on poster sessions 
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A.3 COURSE PROGRAM 

 

 

THE STATE UNIVERSITY OF SURABAYA  
FACULTY OF MATHEMATICS AND NATURAL SCIENCES 

PHYSICS STUDY PROGRAM 

Document 
Code 

SEMESTER LESSON PLAN 
NAME OF COURSE COURSE CODE DISCIPLINE COURSE UNIT SEMESTER DATE CREATED 

GEOPHYSICAL METHODS  EARTH PHYSICS T=2 units P=? 4 (four) 1 February 2020 

AUTHORISATION 
PHYSICS DEPARTMENT 

AUTHOR COURSE COORDINATOR HEAD OF PHYSICS STUDY PROGRAM 

Prof. Tjipto Prastowo, Ph.D. Prof. Tjipto Prastowo, Ph.D. Prof. Dr. Munasir, M.Si. 

Learning Achievement Program Learning Outcome (PLO)  

PLO1 Students are able to demonstrate knowledge of Classical Physics and Modern Physics. 

PLO6 Students are able to improve their knowledge and continue their study in a higher education. 

PLO7 Students are able to communicate their ideas and/or research results through academic writing and speaking effectively. 

PLO10 Students are able to demonstrate good scientist manners, critical thinking and innovation skills in research and professional fields. 

Course Learning Outcome (CLO)  

CLO-1 Demonstrating independent, creative and honest characters in doing student assignments, mid and final exams. 

CLO-2 Understanding a systematic study on various methods commonly used in geophysical surveys for examination of sub-surface 
structures near and beneath the surface including measurements of physical anomalies in a local site. 

CLO-3 Applying a geophysical method selected to identify characteristics of sub-surface structures near and beneath the surface  
in a surveyed site accurately. 

CLO-4 Understanding differences in geophysical data collection and processing techniques between common geophysical methods  
in the framework of each method completes the other method and vice versa. 

Final competence in each step of learning (Sub-CLO)  

Sub-CLO1 Being able to understand the importance of geophysics, length and time scales in geophyics, geophysical methods and techniques 
used in field measurements.  

Sub-CLO2 Being able to understand gravity method, heterogeneity in rock layers and minerals inside the Earth, vertical variation of density, 
identification of anomaly in gravity for examination of sub-surface structures near and beneath the surface.  

Sub-CLO3 Being able to understand seismology being part of science examining seismic wave propagation within the body of the Earth  
near and at the surface, various seismic methods (reflection, refraction, tomography), mechanisms of seismic energy release 
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through earthquakes, differences in events of tectonic or volcanic origin, field surveys and corresponding measurements. 

Sub-CLO4 Being able to understand geodynamo processess in the Earth’s outer core as the production of geomagnetic field, rock magnetism 
and mineral magnetics, secondary magnetic fields, susceptibility variation in rock layers, magnetic anomaly, survey methods and 
measurements of magnetic anomaly. 

Sub-CLO5 Being able to understand electricity in the Earth’s crust, natural dan artificial sources of geoelectric method, resistivity and 
conductivity as two electric parameters, Wenner configuration, Schlumberger configuration, Wenner-Schlumberger configuration. 

Sub-CLO6 Being able to understand differences in geophysical measurement techniques between natural and artificial sources, a combined 
method of magnetic and electric approaches or in the form of electromagnetic induction, VLF dan GPR methods for identification of 
physical structures near the surface. 

Sub-CLO7 Being able to understand varying surveys and measurement techniques in applied geophysics for exploration of natural resources or 
other sources that are relevant. 

Sub-CLO8 Being able to create a poster relevant to lecture materials in Geophysical Methods. 

Course Content Geophysical Methods examine the solid Earth as a complex, physical system with a layered structure having different characteristics between rock 
layers constituting the structure of the Earth that can possibly be determined during field surveys by data collection, acquisition, and processing. 
These involve the applications of geophyiscal methods and measurement techniques, using either a single or a combined method, to accurately 
detect the presence of a physical anomaly under investigation. In this context, the roles of both 2D and 3D modeling for sub-surface structure 
determination (located near and below the surface at depth) are vital in identifying and characterising a physical system examined. The methods 
discussed include gravity, seismic (reflection, refraction, tomography), magnetic, geoelectric, electromagnetic induction approaches. 

Topic Discussions: 
Learning Materials 

1. Geophysics: science of the Earth, length and time scales in geophyiscs, field measurements in geophysics, geophysical methods 
2. Gravity Method: sub-surface structures near and beneath the Earth’s surface, density variation and vertically stratified rock layers in the crust, 
gravity survey, gravity anomaly, anomaly measurements in gravity survey  
3. Seismic Method: seismic reflection, seismic refraction, seismic tomography, elasticity and rigidity variations of sub-surface structure near and 
beneath the surface, seismic survey and corresponding measurements, seismic wave propagation, seismic energy release via tectonic and volcanic 
earthquakes, seismo-tectonic activity 
4. Magnetic Method: the Earth as a giant magnetic source, geodynamo processes, the main field, secondary sources of magnetic field, 
susceptibility variation, magnetic stratification in the crustal rocks, magnetic survey, magnetic anomaly, magnetic anomaly measurements 
5. Geoelectric Method: electricity of the Earth, resistivity and conductivity variations in a layered sub-surface structure beneath the surface,  
geoelectric survey, resistivity anomaly, conductivity anomaly, anomaly measurements 
6. Electromagnetic Method: measurement techniques based on electromagnetic wave propagation into the ground with natural and artificial 
sources, electromagnetic induction, VLF and GPR methods for identification of sub-surface structure near the surface  
7. Geophysical Methods in practice: errors in measurements, correction factors, data collection, data acquisition, data processing, data analysis 
8. Video clips presentation on poster sessions 

References Primary:  

1.  Telford, M. W., Geldart, L. P., Sheriff, R. E. and Keys, D. A. 1990. Applied Geophysics. 2nd Edition. New York: Cambridge University Press, US. 
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 pp.1-744.  
2.  Blakely, R. J. 1995. Potential Theory in Gravity and Magnetic Applications. Cambridge: Cambridge University Press, UK. pp.1-512. 
3.  Hinze, W. J., von Frese, R. R. B. and Saad, A. H. 2013. Gravity and Magnetic Explorations: principles, practices, and applications. University  

 Printing House: Cambridge University Press, UK. pp.1-512. 
4.  Reynolds, J. M. 1997. An Introduction to Applied and Environmental Geophysics. Chichester: John Wiley and Sons Ltd., UK. pp.1-711. 
5.  Glatzmaier, G. A. 2001. Convection in the core and the generation of the Earth’s magnetic field. An American Museum of Natural History Book.  

 The New Press, New York: US. pp.62-67. 
6.  Stein, S. and Wysession, M. 2003. An Introduction to Seismology, Earthquake, and Earth Structure. Malden, MA: Blackwell Publishing, US.  

 pp.1-498. 
7.  Everett, M. E. 2013. Near-surface Applied Geophysics. 2nd Edition. New York: Cambridge University Press, US. pp.1-422. 

Secondary:  

Some power point files and/or course materials relevant to Geophysical Methods from the internet 

Lecturers Prof. Tjipto Prastowo, Ph.D. 

Pre-requisites Basic Physics 1 and Basic Physics 2 

Week 

 
 

Final competence in each 
learning step (Sub-CLO) 

 
 

Assessment 

 
Learning Format, 

Methods, Instruction, 
(Time Allocation) 

 
 

Learning Materials 
 

Proportion 
(%) 

Indicator Criteria & Format offline online 

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

1 Being able to understand 
the importance of 
geophysics, length and time 
scales in geophyics, 
geophysical methods and 
techniques used in field 
measurements 

Students can 
explain the 
importance of 
geophysics, 
length and time 
scales in 
geophyics, 
geophysical 
methods and 
techniques used 
in field 
measurements 

  Contextual Learning 
Discussion 
Q & A 

 

• Geophysics: science 
of the Earth 

• Length and time 
scales in geophyiscs 

• Field measurements 
in geophysics 

• Geophysical 
Methods 

 

2 Being able to understand Students can Description on  Contextual Learning • Gravity Method  
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gravity method, 
heterogeneity in rock layers 
and minerals inside the 
Earth, vertical variation of 
density, identification of 
anomaly in gravity for 
examination of sub-surface 
structures near and beneath 
the surface 

explain gravity 
method, 
heterogeneity in 
rock layers and 
minerals inside 
the Earth, 
vertical 
variation of 
density, 
identification of 
anomaly in 
gravity for 
examination of 
sub-surface 
structures near 
and beneath the 
surface 

student assignments: 
1. Thematic ppt file 
(by a group of study) 
describing  
issues in one of 
Geophysical 
Methods 
2. Individual 
presentation on  
the relevant ppt file 

Discussion 
Q & A 

 

• Sub-surface 
structures near and 
beneath the Earth’s 
surface 

• Density variation 
and vertically 
stratified rock layers 
in the crust 

• Gravity survey 

• Gravity anomaly 

• Anomaly 
measurements in 
gravity survey 

3 Being able to understand 
seismology being part of 
science examining seismic 
wave propagation within the 
body of the Earth  
near and at the surface, 
various seismic methods 
(reflection, refraction, 
tomography), mechanisms 
of seismic energy release 
through earthquakes, 
differences in events of 
tectonic or volcanic origin, 
field surveys and 
corresponding 
measurements 

Students can 
explain 
seismology 
being part of 
science 
examining 
seismic wave 
propagation 
within the body 
of the Earth  
near and at the 
surface, various 
seismic 
methods 
(reflection, 
refraction, 
tomography), 

  Contextual Learning 
Discussion 
Q & A 

 

• Seismic Method 

• Seismic reflection 

• Seismic refraction 

• Seismic tomography 

• Elasticity and rigidity 
variations of sub-
surface structure 
near and beneath 
the surface 

• Seismic survey and 
corresponding 
measurements 

• Seismic wave 
propagation 

• Seismic energy 
release via tectonic 
and volcanic 
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mechanisms of 
seismic energy 
release through 
earthquakes, 
differences in 
events of 
tectonic or 
volcanic origin, 
field surveys 
and 
corresponding 
measurements 

earthquakes 

• Seismo-tectonic 
activity 

4 Being able to understand 
seismology being part of 
science examining seismic 
wave propagation within the 
body of the Earth  
near and at the surface, 
various seismic methods 
(reflection, refraction, 
tomography), mechanisms 
of seismic energy release 
through earthquakes, 
differences in events of 
tectonic or volcanic origin, 
field surveys and 
corresponding 
measurements 

Students can 
explain 
seismology 
being part of 
science 
examining 
seismic wave 
propagation 
within the body 
of the Earth  
near and at the 
surface, various 
seismic 
methods 
(reflection, 
refraction, 
tomography), 
mechanisms of 
seismic energy 
release through 
earthquakes, 
differences in 

  Contextual Learning 
Discussion 
Q & A 

 

• Seismic Method 

• Seismic reflection 

• Seismic refraction 

• Seismic tomography 

• Elasticity and rigidity 
variations of sub-
surface structure 
near and beneath 
the surface 

• Seismic survey and 
corresponding 
measurements 

• Seismic wave 
propagation 

• Seismic energy 
release via tectonic 
and volcanic 
earthquakes 

• Seismo-tectonic 
activity 
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events of 
tectonic or 
volcanic origin, 
field surveys 
and 
corresponding 
measurements 

5 Being able to understand 
seismology being part of 
science examining seismic 
wave propagation within the 
body of the Earth  
near and at the surface, 
various seismic methods 
(reflection, refraction, 
tomography), mechanisms 
of seismic energy release 
through earthquakes, 
differences in events of 
tectonic or volcanic origin, 
field surveys and 
corresponding 
measurements 

Students can 
explain 
seismology 
being part of 
science 
examining 
seismic wave 
propagation 
within the body 
of the Earth  
near and at the 
surface, various 
seismic 
methods 
(reflection, 
refraction, 
tomography), 
mechanisms of 
seismic energy 
release through 
earthquakes, 
differences in 
events of 
tectonic or 
volcanic origin, 
field surveys 
and 

  Contextual Learning 
Discussion 
Q & A 

 

• Seismic Method 

• Seismic reflection 

• Seismic refraction 

• Seismic tomography 

• Elasticity and rigidity 
variations of sub-
surface structure 
near and beneath 
the surface 

• Seismic survey and 
corresponding 
measurements 

• Seismic wave 
propagation 

• Seismic energy 
release via tectonic 
and volcanic 
earthquakes 

• Seismo-tectonic 
activity 
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corresponding 
measurements 

6 Being able to understand 
geodynamo processess in 
the Earth’s outer core as the 
production of geomagnetic 
field, rock magnetism and 
mineral magnetics, 
secondary magnetic fields, 
susceptibility variation in 
rock layers, magnetic 
anomaly, survey methods 
and measurements of 
magnetic anomaly 

Students can 
explain 
geodynamo 
processess in 
the Earth’s 
outer core as 
the production 
of geomagnetic 
field, rock 
magnetism and 
mineral 
magnetics, 
secondary 
magnetic fields, 
susceptibility 
variation in rock 
layers, magnetic 
anomaly, survey 
methods and 
measurements 
of magnetic 
anomaly 

 
 

 Contextual Learning 
Discussion 
Q & A 

 

• Magnetic Method 

• The Earth as a 
giant magnetic 
source 

• Geodynamo 
processes 

• The main field 

• Secondary sources 
of magnetic field 

• Susceptibility 
variation 

• Magnetic 
stratification in the 
crustal rocks 

• Magnetic survey 

• Magnetic anomaly 

• Magnetic anomaly 
measurements 

 

7 Being able to understand 
electricity in the Earth’s 
crust, natural dan artificial 
sources of geoelectric 
method, resistivity and 
conductivity as two electric 
parameters, Wenner 
configuration, Schlumberger 
configuration, Wenner-
Schlumberger configuration 

Students can 
explain 
electricity in the 
Earth’ crust, 
natural dan 
artificial sources 
of geoelectric 
method, 
resistivity and 
conductivity as 

  Contextual Learning 
Discussion 
Q & A 

 

• Geoelectric 
Method 

• Electricity of the 
Earth 

• Resistivity and 
conductivity 
variations in a 
layered sub-
surface structure 
beneath the 
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two electric 
parameters, 
Wenner 
configuration, 
Schlumberger 
configuration, 
Wenner-
Schlumberger 
configuration 

surface 

• Geoelectric survey 

• Resistivity anomaly 

• Conductivity 
anomaly 

• Anomaly 
measurements in 
geoelectric survey 

8 Mid Semester Exam 30% 

9 Being able to understand 
differences in geophysical 
measurement techniques 
between natural and 
artificial sources, a 
combined method of 
magnetic and electric 
approaches or in the form of 
electromagnetic induction, 
VLF dan GPR methods for 
identification of physical 
structures near the surface 

Students can 
explain 
differences in 
geophysical 
measurement 
techniques 
between natural 
and artificial 
sources, a 
combined 
method of 
magnetic and 
electric 
approaches or 
in the form of 
electromagnetic 
induction, VLF 
dan GPR 
methods for 
identification of 
physical 
structures near 
the surface 

  Contextual Learning 
Discussion 
Q & A 

 

• Electromagnetic 
Method 

• Measurement 
techniques based 
on electromagnetic 
wave propagation 
into the ground 
with natural and 
artificial sources 

• Electromagnetic 
induction 

• VLF and GPR 
methods for 
identification of 
sub-surface 
structure near the 
surface 

 

10 Being able to understand Students can Student assignment  Contextual Learning • Electromagnetic 30% 
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varying surveys and 
measurement techniques in 
applied geophysics for 
exploration of natural 
resources or other sources 
that are relevant 

explain varying 
surveys and 
measurement 
techniques in 
applied 
geophysics for 
exploration of 
natural 
resources or 
other sources 
that are 
relevant 

1 (ppt file):  
handed in 
 
 

Discussion 
Q & A 

 

Method 

• Measurement 
techniques based 
on electromagnetic 
wave propagation 
into the ground 
with natural and 
artificial sources 

• Electromagnetic 
induction 

• VLF and GPR 
methods for 
identification of 
sub-surface 
structure near the 
surface 

11 Being able to understand 
varying surveys and 
measurement techniques in 
applied geophysics for 
exploration of natural 
resources or other sources 
that are relevant 

Students can 
explain varying 
surveys and 
measurement 
techniques in 
applied 
geophysics for 
exploration of 
natural 
resources or 
other sources 
that are 
relevant 

  Contextual Learning 
Discussion 
Q & A 

 

• Geophysical 
methods in practice 

• Errors in 
measurements 

• Correction factors 

• Data collection 

• Data acquisition 

• Data processing 

• Data analysis 

 

12 Being able to understand 
varying surveys and 
measurement techniques in 
applied geophysics for 
exploration of natural 

Students can 
explain varying 
surveys and 
measurement 
techniques in 

  Contextual Learning 
Discussion 
Q & A 

 

• Geophysical 
methods in practice 

• Errors in 
measurements 

• Correction factors 
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resources or other sources 
that are relevant 

applied 
geophysics for 
exploration of 
natural 
resources or 
other sources 
that are relevant 

• Data collection 

• Data acquisition 

• Data processing 

• Data analysis 

13 Being able to create a poster 
relevant to lecture materials 
in Geophysical Methods 

Students can 
create a poster 
relevant to 
lecture 
materials in 
Geophysical 
Methods 

 
 
 

 Preparation for 
Presentation for 
Project-Based 
Learning 
Discussion 
Q & A 
 

Demo ppt files 
on Geophysical 
Methods 
(with lecturers take 
the lead for the class 
demo) 

 

14 Being able to create a poster 
relevant to lecture materials 
in Geophysical Methods 

Students can 
create a poster 
relevant to 
lecture 
materials in 
Geophysical 
Methods 

Student assignment 
2 (relevant clips):  
handed in 
 
Criteria for 
assessment are 
available 
 

 Individual 
Presentation for 
Project-Based 
Learning 
Discussion 
Q & A 
 

Individual 
Presentation 
on one of Geophysical 
Methods 
(with students being 
active for class 
presentation) 

 

15 Being able to create a poster 
relevant to lecture materials 
in Geophysical Methods 

Students can 
create a poster 
relevant to 
lecture 
materials in 
Geophysical 
Methods 

Student assignment 
2 (relevant clips):  
handed in 
 
Criteria for 
assessment are 
available 

 Individual 
Presentation for 
Project-Based 
Learning 
Discussion 
Q & A 
 

Individual 
Presentation 
on one of Geophysical 
Methods 
(with students being 
active for class 
presentation) 

 

16 Final Exam 40% 
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A.4 MAPPING OF LEARNING OUTCOME-COURSE OUTCOME 

 

A.4.1 Program Learning Outcome (PLO) of UPP 

 

Competency of 

SSC-ASIIN 
Component Code Programme Learning Outcome (PLO) 

Specific 

competences 

Knowledge KNO-1 

(PLO1) 

Able to demonstrate knowledge of Classical 
Physics and Modern Physics 

KNO-2 

(PLO2) 

Able to formulate a physical systems as physical 
model by using mathematics 

KNO-3 

(PLO3) 

Able to solve problems in physical systems 
comprehensively by using mathematics and 
computational tools 

Skill SKI-1 

(PLO4) 

Able to analyze a physical system by applying 
mathematics and computational tools/ICT 

SKI-2 

(PLO5) 

Able to design and conduct experiments in 
learning physics by applying the scientific 
methods 

SKI-3 

(PLO6) 

Able to improve their knowledge and be able to 
continue their study in a higher education 

SKI-4 

(PLO7) 

Able to communicate their ideas and/or research 
results in academic writing and speaking 
effectively 

Social and 

attitude 

competences 

Social SOC-1 

(PLO8) 

Able to make a decision based on the data and 
information in order to fulfil and evaluate their 
task responsibility 

SOC-2 

(PLO9) 

Able to work as an individual as well as a team 
effectively, have entrepreneurship skill and 
awareness of environmental issues 

Attitude ATT-1 

(PLO10) 

Able to demonstrate good scientist’s manners, 
critical thinking and innovation skills in research 
and professional fields; and willing to do lifelong 
learning 

ATT-2 

(PLO11) 

Able to demonstrate the appreciation of 
religious values, and nationalism as citizens as 
well as conducting their tasks professionally 
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A.4.2 Program Educational Objective (PEO) of UPP 

1. Produce Bachelor of Physics who are able to use physics knowledge and methodology to 
solve problems in their work field. 

2. Produce Bachelor of Physics who have a strong commitment to developing knowledge, 
whether by studying in a higher-level degree working in a formal institution and 
entrepreneurs. 

3. Produce Bachelor of Physics who master the scientific method to observe, analyze and 
understand physical phenomena, and produce scientific work and contribute according 
to their expertise. 

4. Produce Bachelor of Physics who masteries physics that is able to apply their knowledge, 
expertise in various fields of work, and develop themselves in their career environment. 

5. Produce Bachelor of Physics who can communicate orally and/ in writing effectively, 
creatively, innovatively, and collaboratively, as well as working in teams. 

 

A.4.3 Mapping of PLO-PEO  

Outcomes 

Objectives 

Produce 
Bachelor of 
Physics who 
are able to 
use physics 
knowledge 
and 
methodology 
to solve 
problems in 
their work 
field. 
 

Produce 
Bachelor of 
Physics who 
have a strong 
commitment to 
developing 
knowledge, 
whether by 
studying in a 
higher-level 
degree working 
in a formal 
institution and 
entrepreneurs. 
 

Produce 
Bachelor of 
Physics who 
master the 
scientific 
method to 
observe, 
analyze and 
understand 
physical 
phenomena, 
and produce 
scientific 
work and 
contribute 
according to 
their 
expertise. 

Produce 
Bachelor of 
Physics who 
masteries 
physics that is 
able to apply 
their 
knowledge, 
expertise in 
various fields 
of work, and 
develop 
themselves in 
their career 
environment. 
 

Produce 
Bachelor of 
Physics who 
can 
communicate 
orally and/ in 
writing 
effectively, 
creatively, 
innovatively, 
and 
collaboratively, 
as well as 
working in 
teams. 
 

PLO-1 S S S S S 

PLO-2 S S S S S 

PLO-3 S S S S S 

PLO-4 S S S S S 

PLO-5 S M S M S 

PLO-6 S M S S M 

PLO-7 S S S M S 

PLO-8 S M S M S 

PLO-9 S M S M S 

PLO-10 M M M M S 

PLO-11 M M M S S 

Notes: 

S = Strong,  M = Moderate,  L = Low 
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B. COURSE ASSESSMENT 
 

B.1 ASSESSMENT RUBRIC 

Notice that evaluation of student performances is taken from two student assignments, 
including a thematic ppt file (assignment 1) and an individual presentation (assignment 2), mid 
and final exams.  

The following rubric is used for assessing student assignment 2. 

Course  :    Name of Student :  
Course Unit :    Study Group  :  

No Aspects of Assessment 
Scoring Scale 

1 2 3 4 

1 Attitude     

2 Continuity     

3 Content     

4 Time Management     

5 Responsive Talk     

Presentation Grade  

 
Scoring Scale: 
 1 = inadequate    3 = good 
 2 = adequate    4 = very good 

Presentation Grade = Total score obtained for each student × 5 
 
 

B.2 ASSESSMENT SYSTEM 

Final grade for each student is obtained from each component of assessment below, 
Assignment 1 (ppt file)      : 30%  
Mid Exam (written)      : 30%  
Final Exam (written) + Assignment 2 (individual presentation) : 40% 
 
 

B.3 WEIGHT DISTRIBUTION OF ASSESSMENT  

Component CLO-1 CLO-2 CLO-3 CLO-4 TOTAL 

Assignment 1  40 30 - 30 100 

Mid Exam 30 30 10 30 100 

Final Exam + Assignment 2 25 30 15 30 100 

Notice that all numerical data in the above table are given in per cent.  
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B.4 STUDENT GRADE SYSTEM  

Final grade for each student is classified below according to a total score obtained, 
Excellent : if a total score is greater than or equal to 80  
Good  : if a total score is greater than or equal to 70  
Satisfactory : if a total score is greater than or equal to 55    
Failed  : if a total score is less than 55 
 

Grade Interval 

A 85   ≤    A    < 100 

A- 80   ≤    A-   <  85 

B+ 75   ≤    B+  <  80 

B 70   ≤    B    <  75 

B- 65   ≤    B-   <  70 

C+ 60   ≤    C+  <  65 

C 55   ≤    C   <   60 

D 40   ≤    D   <  55 

E 0     ≤    E    <  4 0 
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C. COURSE DEVELOPMENT 
 

C.1  A BRIEF REPORT FOR CLASS RESULTS 

The following table reports student academic achievement during the course. 

Parameter N N in per cent 

The number of students taking the subject 15 100 

The number of students who has passed 
the course during a normal time 

15 100 

The number of students who has passed 
the course by a remedial treatment 

- - 

The number of students who has failed the 
course after taking a remedial treatment 

- - 

 

C.2  ANALYSIS OF CLASS PROBLEMS 

Class achievement is recorded very successful with all the student scored greater than 80, 
classified as excellent. The final scores were only distributed to grades A and A- (both are 
classified as excellent academic achievement). 
 

C.3  STRATEGY FOR ALTERNATIF SOLUTIONS 

N/A. Perhaps in the future, student assignments may include a short article (for assignment 1), 
a thematic poster (for assignment 2), and an individual presentation (for assignment 3). All 
these assignments are evaluated and assessed using different rubrics. 
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D. APPENDICES  

D.1  DOCUMENTS OF CLASS ACTIVITIES  

D.1.1  Weekly Journal  
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D.1.2  Student Attendance 

 

 



25 
 

D.2  DOCUMENTS OF EXAMS 

D.2.1  Mid Exam 
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D.2.2  Final Exam 
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D.3  SAMPLES OF STUDENT PERFORMANCE  

D.3.1  Power Point File (Assignment 1) 
 
Students were asked in a group to create a power point file, explaining a geophysical method 
commonly used in geophysical surveys. Each group had their own topic to discuss in the file. 
The followings were examples of two slides made by a group of students. 
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D.3.2  Individual Presentation (Assignment 2) 

In this stage, students were required to create a video clip containing a short talk on the basis 
of their own thematic ppt file for Individual Presentation (Assignment 2). The following picture 
was taken from a clip made by one of the students, explaining about Resistivity Method. 

 

 
 

The following rubric is used for assessing student assignment 2. 

Course  :    Name of Student :  
Course Unit :    Study Group  :  

No Aspects of Assessment 
Scoring Scale 

1 2 3 4 

1 Attitude    ✓ 

2 Continuity    ✓ 

3 Content   ✓  

4 Time Management   ✓  

5 Responsive Talk   ✓  

Presentation Grade 85 

 
Scoring Scale: 
 1 = inadequate    3 = good 
 2 = adequate    4 = very good 
 
Presentation Grade = Total score obtained for each student × 5 
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D.3.3  Student Work on Mid Exam  
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D.3.4  Student Work on Final Exam  

In this stage, students were asked to solve a set of problems related to their thematic ppt file 
describing one of geophysical methods. The students worked in a group to solve the problems. 
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D.4  VALIDATION TEST 

D.4.1  Validation Test of Mid Exam  
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D.4.2  Validation Test of Final Exam  
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36 
 

D.5  CLASS ACADEMIC ACHIEVEMENT 
 

 
 


