
 
 
Course Code BG2211 
Course Title Introduction to Computational Thinking 
Pre-requisites MH1810 
No of AUs 3 
Contact Hours 26 Lecture hours and 12 tutorial hours 
    
Course Aims 
Computational thinking (CT) is a problem solving process with the aid of computer; i.e. 
formulating a problem and expressing its solution in such a way that a computer can 
effectively carry it out. It includes a number of characteristics, such as breaking a problem 
into small and repetitive ordered steps, logically ordering and analyzing data and creating 
solutions that can be effectively implemented as algorithms running on computer. As such, 
computational thinking is essential not only to the Computer Science discipline, it can also 
be used to support problem solving across all disciplines, including math, science, 
engineering, business, finance and humanities. 
 
The aim of this course is hence to take students with no prior experience of thinking in a 
computational manner to a point where you can derive simple algorithms and code the 
programs to solve some basic problems in bioengineering domain.  
 
Intended Learning Outcomes (ILO) 
At the end of this course, you should be able to: 
 
1. Code basic programs based on the programming language such as MATLAB.  
2. Formulate a problem and express its solution in such a way that a computer can 

effectively carry it out. (i.e. equip you with CT skills) 
3. Identify appropriate numerical methods in solving realistic problems in bioengineering 

using computing language (such as MATLAB). 
  

Course Content 

0 
Course Overview and Concepts of Computational Thinking 
Solving complex problem using computer - enables the student to work out 
exactly what to tell the computer to do. 

1 
Overview  of Programming Languages  
Graphic programming, high level programming languages (Matlab) 

2 
Basic internal operation of computer  
Basic computer organization and how a computer execute a program (Machine 
instructions) 

3 

Basic program structure: control constructs and data types 
Concepts of data types, variables;  
Pseude code and flowcharts; 
Sequences, Selection (if/else), iteration (for/while loop); 

4 
CT concept – Abstraction  
Problem formulation - reducing something to a set of sub problems which have 
existing numerical algorithms/methods such as linear/nonlinear equations, 



 
 

 

optimization, curve fitting, numerical integration/differentiation, numerical 
differential equations 

5 

CT concept - Decomposition 
Break a complex problem into smaller and more manageable parts/steps and 
find the appropriate algorithms/methods for them including the methods for 
linear/nonlinear equations, optimization, curve fitting, numerical 
integration/differentiation, numerical differential equations. 

6 
CT concept – Pattern recognition 
Looking for similarities among and within problems, which also enable re-use 
knowledge of previous similar problems  

7 

CT concept – Algorithm 
Reformulating the problem into series of ordered steps through Identifying, 
analyzing, and implementing possible solutions with the goal of achieving the 
most efficient and effective combination of steps and resources.  

8 
Limit of computing 
Analysis of Algorithm Complexity to determine how much resources (space and 
time) are needed to execute an Algorithm in order to achieve code optimization. 

 
Component Course 

LO 
Tested 

Related 
Programme 
LO or 
Graduate 
Attributes 

Weighting Team/Individual Assessment 
rubrics 

1. Continuous 
Assessment 1 
(CA1 and 
CA2): Quizzes 

1, 2, 3 EAB SLO* 
a, b, f 

80% Individual  

2. CA3: 
Assignments 

1, 2, 3 EAB SLO* 
a, b, c, f

20% Individual Appendix 1 

Total 100%  
 

 


