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1. COURSE SUMMARY

This subject aims to introduce students in the world of programming, providing the core knowledge to

begin programming in any language, with no assumed previous knowledge. The “Programming

Fundamentals” course is divided in 2 parts, the laboratory part provides basic skills in Python

programming, while the theoretical part focuses on software design with an emphasis on understanding

the theory underlying the use of programming languages.

The subject teaches and illustrates the software design process, and shows how to develop a correct,

readable and reusable solution from a problem specification.

2. SKILLS

Basic, Generic and Cross Curricular Skills.

This course contributes to acquire the following basic, generic and Cross Curricular skills:

en_CG5 - Ability to conceive, develop and maintain computer systems, services and applications

using software engineering methods as an instrument for quality assurance, in accordance with the

knowledge acquired as established in section 5, annex 2, of the resolution BOE-A-2009-12977.

en_CG8 - Knowledge of the basic subjects and technologies, which enable them to learn and

develop new methods and technologies, as well as those that provide them with great versatility to

adapt to new situations.

en_CG9 - Ability to solve problems with initiative, decision making, autonomy and creativity. Ability

to know how to communicate and transmit the knowledge, skills and abilities of the profession of

Computer Engineering Engineer.

en_CB1 - That students have demonstrated to possess and understand knowledge in an area of

study that is based on general secondary education, and is usually found at a level that, although

supported by advanced textbooks, also includes some aspects that involve knowledge from the

forefront of their field of study.

en_CB2 - That the students know how to apply their knowledge to their work or vocation in a

professional manner and possess the competencies that are usually demonstrated through the

elaboration and defense of arguments and the resolution of problems within their area of study.

en_CB3 - That students have the ability to gather and interpret relevant data (usually within their

area of study) to make judgments that include a reflection on relevant social, scientific or ethical

issues.

en_CB4 - That students can transmit information, ideas, problems and solutions to both a

specialized and non-specialized public.

en_CB5 - That the students have developed those learning skills necessary to undertake further

studies with a high degree of autonomy.

en_TRU1 - Capacity of analysis and synthesis.

en_TRU2 - Oral and written competencies.

en_TRU3 - Ability to manage information.

en_TRU4 - Autonomous learning skills.
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en_TRU5 - Team work.

Specific Skills

This course contributes to acquire the following professional skills:

en_CIB3 - Ability to understand and master the basic concepts of discrete mathematics, logic,

algorithmic and computational complexity, and its application for solving engineering problems.

en_CIB4 - Basic knowledge of the use and programming of computers, operating systems,

databases and computer programs with application in engineering.

en_CIB5 - Knowledge of the structure, organization, operation and interconnection of computer

systems, the fundamentals of their programming, and their application for solving engineering

problems.

Learning Outcomes

After succeeding in this subject the students will be able to

RA1. Develop the ability to create algorithmic solutions to problems and be able to represent them

in the form of computer programs.

RA2. Apply the top-down implementation strategy and the principles of modular design to the

construction of programs, following the principles of maximum cohesion and minimum coupling.

RA3. Distinguish between different development, design, test and debugging techniques applied to

problems, acquiring a systemic vision of verification and validation.

RA4. Experiment with a high-level programming language and environment, identifying its

capabilities and limitations compared to other languages â€‹â€‹and environments.

RA5. Explain the basic concepts of data storage and representation, and deduce both the structure

of a data and its compatibility with others based on its type.

RA6. Recognize the verification tasks that are carried out during the processing of a program, and

design programs with them in mind.

3. CONTENTS
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Contents Blocks Total number of hours *

Programming fundamentals

Introduction, syntax and semantics of high-level programming languages.

Basic concepts: variables, types, expressions and assignments. Basic input

/ output. Selective and iterative control structures. Modularization: functions

and parameter use, modular decomposition of programs.

 16 hours

 

Software and Algorithms development methodology and problem

solving

Problem solving strategies: the role of algorithms in the problem solving

process, implementation of strategies for algorithms, testing and debugging

of the code, concept of algorithm and properties of the same.

 14 hours

Basic data structures

Internal representation of the data; primitive types; structured types;

definition and use of new types.

 18 hours

Recursion

Concept, classification of recursion, transformation of recursive algorithms,

classic examples.

 8 hours

* 60 hours in total (56h classes + 4 hours assessment)

4. TEACHING - LEARNING METHODOLOGIES.

FORMATIVE ACTIVITIES.

4.1. Credits Distribution

Number of on-site hours:

28 hours of theory

28 hours of laboratory

4 hours of assessment

(Total 60 hours)

Number of hours of student work: 90 hours

Total hours 150 hours
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4.2. Methodological strategies, teaching materials and resources

The subject is organized as a four-monthly course of 6 ECTS, using the following training activities in the

teaching-learning process of its contents:

In-person theoretical classes.

In-person practical classes.

In-person laboratory practices.

Tutorials: individual and/or group.

In addition, the following training activities may be used:

Developing individual or team activities.

Sharing information, problems, and doubts encountered during the execution of the work.

Using the Virtual Classroom Platform.

In-person activities:

In the classroom: Presentation and discussion of the

subject's basic knowledge. Theoretical presentation

and resolution of exercises and related assumptions.

Activities (readings, discussions, case studies, etc.)

aimed at teaching the subject's specific skills.

In the laboratory: Presentation, development, and

solution of practical exercises using the tools,

techniques, and methods covered in the subject,

contributing to the development of analytical skills,

critical reasoning, and understanding of the practices

performed.

Non-in-person activities:

Analysis and assimilation of course content, problem-

solving, bibliographical references, preparation of

individual and/or group work, self-assessment, and

post-assessment review sessions. All of these are

geared toward developing methods for organizing and

planning personal work.

Tutorials: individual and/or group counseling during the

teaching-learning process, either in person or

remotely.

Resources and materials:

Reference bibliography.

Hardware/software development environments.

Virtual Classroom Platform and user manuals.

Projectors.
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5. ASSESSMENT: procedures, evaluation and grading criteria

Preferably, students will be offered a continuous assessment model that has characteristics of formative

assessment in a way that serves as feedback in the teaching-learning process.

5.1. PROCEDURES

The evaluation must be inspired by the criteria of continuous evaluation (Learning Assesment

Guidelines, LAG, art 3). However, in compliance with the regulations of the University of Alcalá, an

alternative process of final evaluation is made available to the student in accordance with the Learning

Assesment Guidelines as indicated in Article 10, students will have a period of fifteen days from the start

of the course to request in writing to the Director of the Polytechnic School their intention to take the

non-continuous evaluation model adducing the reasons that they deem convenient. The evaluation of

the learning process of all students who do not apply for it or are denied it will be done, by default,

according to the continuous assessment model. The student has two calls to pass the subject, one

ordinary and one extraordinary.

Ordinary Call

Continous Assessment:

In the ordinary call, the default evaluation method is continuous evaluation, with formative evaluation

characteristics to serve as feedback in the teaching-learning process by the student

Assessment through final exam:

Optionally, and with justification, the student may request the evaluation by a single test before the

director of the center, which must be requested in writing and within the regulated deadlines. This exam

will consist of a single, written test, where all the contents of the subject will be evaluated, both the

theoretical part and the laboratory part.

Extraordinary Call

The procedure will be the same as that described for the assessment by means of a final exam in the

ordinary call.

 

5.2. EVALUATION

EVALUATION CRITERIA

The following criteria will be used for the evaluation of the subject, taking into account the degree of

acquisition of the competences by the student:

CE1. The student demonstrates the mastery of the basic rudiments of programming by writing

simple, complete, robust and efficient code.

CE2. The student demonstrates aptitude in solving problems using computer programs.

CE3. The student distinguishes the different control structures of the logic of a program and is able

to use the most appropriate in each circumstance.

CE4. From the description of a complex problem, the student is able to design modular programs

whose structure is determined by the principles of cohesion and coupling according to the good
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practices of top-down programming.

CE5. The student is capable of designing iterative and recursive solutions for the same problem and

distinguishes the advantages and disadvantages of each one.

CE6. The student is able to carry out a correct analysis of the necessary data types and structures,

as well as to propose design alternatives based on the specific needs of the problem.

CE7. The student understands a code written by another person and is able to modify it to correct it

or to extend its functionality.

 

ASSESSMENT INSTRUMENTS

This section summarizes the evaluation instruments that will be applied to each of the evaluation criteria.

Intermediate Assessment Test (PEI-1): Resolution of theoretical-practical questions on control

structures, rudiments of modular programming and basic concepts.

Laboratory Test (PL-1): Preparation of simple programs in a programming language.

Intermediate Assessment Test (PEI-2): Resolution of theoretical-practical questions on

structured data, recursion, handling of data structures and data processing algorithms.

Laboratory Test (PL-2): Elaboration of programs of intermediate complexity in a programming

language.

Final Assessment test (PEF): Consisting of solving theoretical-practical assumptions, as well as

solving complex problems through the use of programs in a programming language.

 

ASSESSMENT CRITERIA

This section quantifies the evaluation criteria for passing the course.

Ordinary call - Continuous assessment

In the ordinary call–continuous assessment, the relationship between competencies, learning

outcomes, criteria and assessment instruments is as follows.

Competence Learning outcome
Assessment

criteria

Assessment

instrument
Weight

CG8, CG9, CIB4, CB1-2,

CB5, TRU1-4
RA1, RA2, RA5 C1, C3, C7 PEI-1 30%

CG8, CG9, CIB4, CB1-2,

CB5, TRU1-5
RA1, RA2, RA4, RA6 C1, C2, C3, C7 PL-1 10%

CG5, CG8, CG9, CIB3-5,

CB3-4, TRU1-4

RA1, RA2, RA3, RA4,

RA5, RA6

C1, C2, C3, C5,

C7
PEI-2 40%

CG5, CG8, CG9, CIB3-5,

CB3-4, TRU1-5

RA1, RA2, RA3, RA4,

RA6

C1, C2, C3, C4,

C5, C6
PL-2 20%

As a general criterion, the grade of "Not presented" will be given to those students who, in the ordinary

session, appear for the evaluation of less than 50% of all tests.

8Approved by the EPS School Board on June 16th, 2025



Students will be considered to have passed the course if they meet the following requirements:

Having presented and satisfactorily passed the evaluation of the skills related to the intermediate

evaluation tests (PEI). It will be understood that the student satisfactorily acquires these

competencies if his or her grade in all the related tests is equal to or greater than 50% of the

maximum obtainable grade.

Having successfully completed the assessment of the skills related to laboratory tests (PL). To do

this, it will be an essential condition that the student obtains a grade equal to or greater than 50%

of the maximum obtainable grade.

Obtain a final weighted grade on all defined continuous assessment tests equal to or greater than

5 out of 10 points.

Ordinary call - Final evaluation

In the ordinary call – final evaluation the relationship between the competencies, learning results,

criteria and evaluation instruments is as follows.

Competence Learning outcome Assessment criteria
Assessment

instrument
Weight

CIB3-5, CG5, CG8, CG9,

CB1-5, TRU1-5

RA1, RA2, RA3,

RA4, RA5, RA6

CE1, CE2, CE3, CE4,

CE5, CE6, C7
PEF  100%

Extraordinary call

In the case of the extraordinary call, the same percentages established for the final evaluation will be

maintained.

Competence Learning outcome Assessment criteria
Assessment

instrument
Weight

CIB3-5, CG5, CG8, CG9,

CB1-5, TRU1-5

RA1, RA2, RA3,

RA4, RA5, RA6

CE1, CE2, CE3, CE4,

CE5, CE6, C7
PEF  100%

All the assessment tests can be carried out in the theory or laboratory classrooms, or through the Virtual

Classroom. A pass mark in the practices and the activities of the subject is a necessary requirement for

passing the subject.

As a result of the assessment process, the student will receive a grade based on their performance in

the various tests for the subject. The result of each test will provide information either through

quantitative indicators of skill acquisition or through a qualitative rating, which as a guideline can be

determined based on the degree of mastery shown in the tasks proposed by the teachers responsible

for the subject:

Excellent Remarkable Approved Not Approved

Excellent mastery of

basic knowledge.

Elaboration of ideas

based on reflection and

application of the

knowledge acquired.

Compliance with all

scheduled tasks.

Mastery of basic

knowledge.

High level of thought.

Adequate completion

of most scheduled

tasks.

Basic knowledge.

Medium level of thought.

Completion of a

sufficient number of

scheduled tasks.

Low level of knowledge.

Low level of thought.

Lack of involvement in the

tasks proposed by the

teacher.
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The teaching-learning methodology and the assessment process will be adapted as needed, in

accordance with the guidelines of the Diversity Support Unit, to implement curricular adaptations for

students with specific needs.
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Disclosure Note

During the evaluation tests, the guidelines set out in the Regulations establishing the Rules
of Coexistence of the University of Alcalá must be followed, as well as the possible
implications of the irregularities committed during said tests, including the consequences
for committing academic fraud according to the Regulation of Disciplinary Regime of the
Students of the University of Alcalá.
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