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Module Aims  
This module aims to give students a thorough grounding in the theories and 
application of computer algorithms, abstract data types, underlying data structures 
and their integration to produce efficient programs. This allows students to develop 
the knowledge and skills to be able to analyse problems and then design, implement, 
and analyse, effective algorithmic solutions. 

Students will become familiar with the implications of algorithmic solutions in terms of 
their computational complexity (space, time and logical) and develop a working 
knowledge of optimal and approximate (including heuristic) solutions to problems. 

 

Intended Learning Outcomes 

Key skills for employability 
 

KS1 Written, oral and media communication skills 
KS2 Leadership, team working and networking skills 
KS3 Opportunity, creativity and problem solving skills 
KS4 Information technology skills and digital literacy 
KS5 Information management skills 
KS6 Research skills 
KS7 Intercultural and sustainability skills 
KS8 Career management skills 
KS9 Learning to learn (managing personal and professional development, self- 
 management) 
KS10 Numeracy 

At the end of this module, students will be able to Key Skills 

1 Analyse and interpret a range of problems and produce 
designs and models for algorithmic solutions 

KS1 KS2 
KS3 KS4 
KS5 KS10 

2 
Implement computational solutions that demonstrate 
proficiency in a range of algorithmic techniques and data 
structures 

KS1 KS2 
KS3 KS4 
KS5 KS10 

3 Identify and evaluate problems and solutions in terms of their 
computational complexity 

KS1 KS2 
KS3 KS4 
KS5 KS10 

4 Develop solutions to problems using appropriate 
programming techniques 

KS1 KS2 
KS3 KS4 
KS5 KS10 

5 Explain and justify the structure of algorithms using 
computational thinking terminology 

KS1 KS2 
KS3 KS4 
KS5 KS10 
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Transferable skills and other attributes 

Personal motivation, organisation and time management 
Written and verbal communication skills 
Research and analytical skills 

 
Derogations  
 
None 
 
 

Assessment:  

Indicative Assessment Tasks:  

This module will be assessed through a series of weekly Portfolio programming tasks 
designed to test students’ understanding of the module content. At the end of the module, a 
final larger activity will synthesise all of the students’ knowledge of data structures and 
algorithms. 

Assessment 
number  

Learning 
Outcomes to 
be met 

Type of assessment Weighting (%) 
Duration  
or 
Word count (or 
equivalent if appropriate) 

1 1,2,3 Portfolio 70% 2,000 (equiv) 
2 4,5 Practical 30% 1,000 (equiv) 
 
Learning and Teaching Strategies: 
 
The overall learning and teaching strategy is one of guided independent study requiring 
ongoing student engagement. Online material will provide the foundation of the learning 
resources, requiring the students to login and engage on a regular basis throughout the eight-
week period of the module. There will be a mix of suggested readings, discussions and 
interactive content containing embedded digital media and self-checks for students to 
complete as they work through the material and undertake the assessment tasks. The use of 
a range digital tools via the virtual learning environment together with additional sources of 
reading will also be utilised to accommodate learning styles. There is access to a helpline for 
additional support and chat facilities through Canvas for messaging and responding. 
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Syllabus outline: 

1. Introduction to Python and Object Orientated Programming 
2. Algorithms and complexity 
3. Stacks, queues and lists 
4. Recursion 
5. Sorting and searching 
6. Trees and tree algorithms 
7. Graphs and graph algorithms 
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