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Computational Thinking
Berpikir Komputasional
Sarjana (S-1) / Undergraduate
8420202239

8 / Fourth year
Dr. Yurizka Melia Sari, M.Pd.
Novita Vindri Harini, M.Pd.

Indonesian

GCompulsery-eetrsefelective studies

Teaching format: lectures, unplugged and hands-on computing
activities, problem-based learning, project-based learning, and
group discussions
Class hours per week: 2 x 170 minutes = 340 minutes (5.67 hours),
of which 2 x 50 minutes are lectures
16 weeks per semester consisting of:
e 2 hours lectures (2 x 50 minutes) per week,
® 2 hours structured assignments (2 x 60 minutes) per week,
® 2 hours independent study (2 x 60 minutes) per week,

Total workload: 16 x 2 x 170 minutes = 5,440 minutes = 90.67

hours = 3.18 ECTS*

2 CU (3.18 ECTS)

N/A

Programme Learning Outcomes (PLO) addressed:

PLO 3: Develop logical, critical, systematic, and creative thinking
in carrying out specific work in their area of expertise and
in accordance with the work competency standards of the
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Content:

relevant field

PLO 5: Apply the basic principles of mathematics to solve simple
mathematical problems

PLO 9: Demonstrate mathematical knowledge and insight

Course Learning Outcomes (CLO): after completing this
module, students are able to:

CLO-1: Explain computational thinking and its components
(decomposition,  pattern  recognition,  abstraction,
algorithmic thinking, and evaluation) and relate them to
mathematical problem solving (PLO 3)

CLO-2: Apply decomposition, pattern recognition, and abstraction
to solve basic mathematical problems on number patterns,
sequences, geometry, and probability, and generalise the
patterns found (PLO 5)

CLO-3: Design, represent (flowcharts and pseudocode), and verify
algorithms for mathematical procedures, and analyse their
correctness and efficiency (PLO 9)

CLO-4: Implement algorithms and simulations for mathematical
problems  using  spreadsheets, a  programming
environment, and GeoGebra (PLO 5)

CLO-5: Test, debug, and evaluate computational solutions, and
develop and present a computational solution to a
mathematical problem together with a learning activity
that uses computational thinking (PLO 3)

This course introduces computational thinking as a way of solving

mathematical problems. Students learn its core components,

namely decomposition, pattern recognition, abstraction, and
algorithmic thinking, together with testing, debugging, and
evaluation, and apply them to problems on number patterns,
sequences, geometry, and probability. Students design and verify
algorithms for mathematical procedures, represent them as
flowcharts and pseudocode, and implement them with
spreadsheets, a programming environment such as Scratch or
Python, and GeoGebra. They also use simulations to explore
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mathematical ideas, and look at how computational thinking can be
integrated and assessed in school mathematics, for example
through Bebras-style tasks. Learning is problem-based and project-
based, ending in a final project in which students develop a
computational solution to a mathematical problem and a short

learning activity that uses it.

Study/exam e Students are considered competent and pass if the final score,
achievements calculated from weekly tasks and participation (45%), the
midterm computational problem solving portfolio (20%), the
final project presentation (5%), and the final examination

(30%), is at least 55 or C.

e Final score is calculated as follows:

Course
Learning Pr‘ogramme .
Week Learning Outcomes | Evaluation
Outcomes (PLO)
(CLO)

1 CLO-1 PLO-3 3%
2 CLO-1 PLO-3 3%
3 CLO-2 PLO-5 3%
4 CLO-2 PLO-5 3%
5 CLO-2 PLO-5 3%
6 CLO-3 PLO-9 3%
7 CLO-3 PLO-9 3%
8 CLO-3 PLO-9 20%
9 CLO-4 PLO-5 4%
10 CLO-4 PLO-5 4%
11 CLO-4 PLO-5 4%
12 CLO-4 PLO-5 4%
13 CLO-5 PLO-3 4%
14 CLO-5 PLO-3 4%
15 CLO-5 PLO-3 5%
16 CLO-5 PLO-3 30%

e Final index is defined as follow:
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Forms of Media

Literature

Index Converted Score | Score Range
A 4.00 85<A<100
A- 3.75 80<A- <85
B+ 3.50 75<B+ <80
B 3.00 70<B <75
B- 2.75 65<B- <70
C+ 2.50 60<C+ <65
C 2.00 55<C' <60
D 1.00 40<D <55
E 0.00 0<E <40

Slides, LCD projector, whiteboard, UNESA Learning
Management System (LMS), unplugged activity materials,
spreadsheet software (Excel or Google Sheets), Scratch, Python
(Google Colab), GeoGebra
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Note *Based on the Regulation of the Minister of Education, Culture,
Research, and Technology of the Republic of Indonesia Number
53 of 2023 on Quality Assurance in Higher Education, 1 credit unit
(CU) corresponds to 45 hours of learning per semester. UNESA
implements this as 170 minutes per week over 16 weeks, including
the midterm and final examinations: 1 CU = 170 x 16 = 2,720
minutes or 45.3 hours. The total workload of 144 CU is therefore
144 x 45.3 = 6,523.2 hours. UNESA sets this workload as
equivalent to 229 ECTS, so that 1 ECTS = 6,523.2 / 229 = 28.48
hours and 1 CU = 1.59 ECTS.



