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INTRODUCTION
The Methodological Guidelines are issued for the students of the Faculty of Electronics and
Informatics of Vilniaus Kolegija Higher Education Institution, Software Engineering study
programme (state code 6531BX028). The document establishes the principles for the Final Project
preparation. The step-by-step plan and defence procedure for the Final Project preparation is in
accordance with the Final Project Preparation and Defence Procedure Description at Vilniaus

Kolegija Higher Education Institution (Vilniaus kolegija, 2022).

1. STRUCTURE OF THE FINAL PROJECT

Students from the Software Development Department of the Faculty of Electronics and
Informatics of Vilniaus Kolegija Higher Education Institution accomplish their studies by preparing
and defending the Final Project.

Undergraduates establish during the study years acquired theoretical and practical knowledge
by implementing applied projects. Undergraduates develop a software product according to the
software and hardware defined in the task of the Final Project and prepare the theoretical part of the
Final Project regarding the assigned task. While preparing the Final Project, the undergraduate must

demonstrate the achieved Learning Outcomes of the Study Programme (Vilniaus kolegija, n.d.).

The Final Project is a qualification work where students demonstrate a level of professional
preparation and reveal the learning outcomes of the Final Project.

The Final Project can be prepared by a group of 2-3 undergraduates. In this case, each
undergraduate prepares a separate theoretical part corresponding to the task.

The Final Project consists of:

e Software part (Project part);

e Theoretical part.

The Final Project (theoretical and project parts) must be stored in the e-file repository of
Vilniaus Kolegija Higher Education Institution. The student must submit the following documents to
the e-file repository:

e The theoretical part of the Final Project in PDF format, file name:
Name.Surname _Group;

e Source code, file directory called Source code, with a user manual on how to deploy and
release it, called Read Me.

e Video material that must explain the specifics of the software functionality and provide

any additional relevant information. The file name must be Software presentation video.


https://en.viko.lt/for-students/degree-programmes-in-en/software-engineering-3/

A graduate who has prepared a Final Project on behalf of a company, institution, or
organization must upload the written feedback from that the company, institution, or organization to

the e-file repository before the Department defence of the Final Project (Annex 4).

1.1. Software (Project) Part of the Final Project

The software (project) part can be:

e A software application that addresses applied tasks intended for one or a group of users.

e A mobile application.

e A web-based system.

e A data analysis and/or artificial intelligence solution.

e Specialized software for controlling devices and/or data flows.

e A specific software module or a set of modules developed as part of a larger or global
project.

e A computer game

e An Internet of Things (IoT) system.

The software (project) part of the Final Project should not be:

e Parts of the already successfully defended Final Project.

e Designed from existing software without using any code snippets or fragments of the
undergraduate source code.

e Created with software not used at the Vilniaus kolegija Higher Education Institution, the
student can only freely dispose of the license of the chosen software if it is possible to demonstrate
the created software on a virtual or remote computer.

Minimum requirements for the software:

e The program must function correctly;

e The graduate must develop the software code. Application code from standard libraries,

frameworks, and generators (or other sources) must be revised.

A committee of three faculty members from the Department of Software Development,
appointed by the Dean, assesses whether the software component of the Final Project meets the

minimum requirements for defence in the Department.

1.2. Theoretical Part of the Final Project
The theoretical part of the Final Project is prepared following the General Requirements for
Written Academic Papers, approved by the Dean of the Faculty of Electronics and Informatics of

Vilniaus Kolegija Higher Education Institution. Essential information on the General Requirements



for Academic Papers (2023) is publicly available on the Faculty of Electronics and Informatics
methodological guidelines website page.

The theoretical part of the Final Project is comprised of the following structural elements:

e Title page;

e Summary;

e List of terminology definitions used and abbreviations;

e Table of contents;

e List of illustrations;

e List of tables;

e Introduction;

e Task formulation;

e Task analysis;

e Software implementation;

e User manual;

e Conclusions and recommendations;

e References;

e Annexes (annex called ACHIEVEMENT LEVEL FOR LEARNING OUTCOMES OF
SOFTWARE ENGINEERING STUDY PROGRAMME is mandatory).

The theoretical part of the Final Project is submitted in electronic form. The approved final
version is archived in the Data Repository of Vilniaus Kolegija Higher Education Institution.

Minimum requirements for the theoretical part of the Final Project:

e The theoretical part must be prepared following the General Requirements for Study Papers
of the Faculty of Electronics and Informatics (GZegozevske et al., 2023);

e Must comply with the valid spelling and punctuation standards of the Lithuanian language;

e The scope of the theoretical part is not less than that specified in each section of the
theoretical part.

A committee of three faculty members from the Department of Software Development,
appointed by order of the Dean, decides on compliance with the minimum requirements of the

theoretical part of the final project for the defence in the department.

1.2.1. Introduction
The Introduction must reflect the information provided in the Topic Registration Form. The
Introduction of the Final Project report consists of:
e Problem statement. In this section, undergraduates should explain the origin of the

selected topic, the factors or assumptions that influenced its choice, and indicate its relevance and



practical novelty. The existing and/or addressed problems within the field should be identified. It is
recommended to include an overview of similar systems.

e Aim. Undergraduates must clearly state the aim of the Final Project. The aim should be
realistic, measurable, and achievable within the time available for the preparation of the Final Project.
It must express the intended final outcome and correspond to the aim specified in the Topic
Registration Form.

e Objectives. The objectives that support the achievement of the stated aim must be defined.
They should clearly describe the functionality of the software being developed and correspond to the
objectives listed in the Topic Registration Form.

e Implementation tools. Undergraduates must provide and justify the list of selected
software and hardware tools used for the implementation of the Final Project.

If a group of undergraduates prepares the final project, then the introduction should include a
work plan presenting task allocation, task completion deadlines, the contribution made by each
undergraduate to the task, and the use of shared resources.

The length of the introduction part is two to five pages.

1.2.2. Task formulation

The task formulation section outlines both the functional and non-functional requirements for
the intended software implementation. Functional requirements detail what the software will be able
to accomplish, specifying the primary and supporting functions of the application to be developed.
The primary functions are designed to fulfil the main objectives of the application, while supporting
functions are influenced by technological requirements. Typically, these auxiliary functions are
employed for tasks such as job logging, data archiving, and statistics collection, which serve to
maintain the software implementation.

The formulation of functional requirements for each function includes the initial data, the
actions the function will perform, and the expected results. It should also specify the sequence in
which the functions should be executed and any constraints that may apply to their implementation.

Non-functional requirements, on the other hand, are those that impose limitations on the range
of possible design solutions.

This section should be 3 to 5 pages long.

1.2.3. Task analysis
Exploratory data analysis should be performed in the task analysis part:

e Use a case diagram and its description.
e Activity diagram and its report.

e Other UML diagrams and their descriptions.



e ER diagram (or its alternative) and its description.
e C(lass diagram (project directory structure or its option) and its report.

The length of the task analysis section is approximately ten pages.

1.2.4. Software Implementation

The student should describe software implementation files in this section, revealing their
purpose. The description of the classes and methods, actions, initial data, and results structure is
given. The physical model of the database (if any) and its description are presented. Other software
constructions, such as components, modules, and relationships, should be described in detail.
Software code fragments in the Final Project report must be inserted using the Courier New, 10 pt
typeface, with single line spacing. Each inserted code fragment must not exceed one page in length.
Screenshots of the software code are not permitted in the Final Project report.

The length of the software implementation section is approximately fifteen pages.

1.2.5. User manual

In this section, the undergraduate should provide an implementation guide:

e software implementation dependence on other software products (to describe the system
or other processes without which system software implementation components are not able to
perform);

¢ identify computer hardware parameters on which software implementation was completed
and tested;

e adetailed description of software implementation;

e adescription of typical configuration (if any);

e adetailed description of software implementation (especially implementing mobile apps,
websites or other services based on Internet technologies);

e steps to eliminate software implementation.

In addition, the undergraduate should provide a user manual of software implementation - a
description of the steps that address basic functional requirements.

Provide a reasoned explanation if a specific part of the user manual is missing.

The length of the section is two to five pages.

1.2.6. Conclusions and Recommendations
In this section, the undergraduate should formulate the conclusions directly related to the Final
Project. The findings should be substantiated, specific, and related to the aim and objectives addressed
in the Final Project. If the undergraduate failed to achieve the expected results or to solve all addressed

purposes, it is necessary to state the reasons.



In this part, the undergraduate should also present development possibilities and ways for
improving the program.

In case a group of undergraduates performed the Final Project, the contribution made by each
undergraduate to the project and performed tasks should be presented.

The length of the section is approximately one to two pages.

1.2.7. References
A list of references shall only include the sources and literature used in the Final Project by
the author. Information sources may include:
e books;
e periodicals;
e e¢lectronic information sources, etc.

At least seven information sources should be listed in the list of references.

1.2.8. Annexes

Annexes may be any information not directly related to the Final Project or refer to
information which requires a change in the formatting requirements of the text for its representation.
Mandatory annexes:

e ACHIEVEMENT LEVEL FOR LEARNING OUTCOMES OF SOFTWARE
ENGINEERING STUDY PROGRAMME;

Annex ACHIEVEMENT LEVEL FOR LEARNING OUTCOMES OF SOFTWARE
ENGINEERING STUDY PROGRAMME is mandatory (Annex 4). Undergraduates must achieve not
less than 50% of learning outcomes (following the Description of Assessment Procedure of Academic
Achievements approved by the Rector of Vilniaus Kolegija Higher Education Institution, 2024). The
minimum number of the acquired learning outcomes of the study programme that the undergraduate
must demonstrate during the Final Project preparation is at least nine such as:

e from A section “Knowledge and its application”— not less than three learning outcomes;

e from B section “Research skills” — at least one learning outcome;

e from C section “Special skills” —not less than three learning outcomes;

e from D section “Social skills” — at least one learning outcome;

e from E section “Personal skills” — at least one learning outcome.

An example of the justification of the Study Programme Learning Outcomes is provided in
Table 1.

Table 1. Example of the Justification of the Study Programme Learning Outcomes

Description of the | §¢ydy Programee Learning Outcomes Justification
Study Learning




Outcomes for the
Study Cycle

To explain the principles of
algorithm design and analysis,
programming paradigms, computer
Knowledge programming languggqs and

. technologies, the principles of
A. and its A2 . .
human-computer interaction, and

For example: The software
code of the developed
algorithm is explained

application traditional phases of the Software (287(if:‘tgv)are Implementation, pp.
Development Life Cycle, and '
software development and
maintenance methods.
To analyze and evaluate data and
information necessary to solve the ) .

: . For example: An entity
specific problem of the professional . N
Research . relationship diagram has been
B B.2 | activity related to the database : o
. . . . . created and its description is
skills systems, internet technologies,

provided (Task Analysis, pp.

smart devices programming and 16-26).

justify the solutions with
argumentative conclusions.

Annexes may be:

e the Company Feedback Form, if the Final Project has been prepared on request of a
company, institution, or organisation (Annex 3);

e cxamples of software implementation results;

e cxamples of software implementation testing results;

o figures, tables, pictures, or other relevant information that was mentioned in the final
project description but not presented,

e copies of articles published by the undergraduate;

e conference certificates;

e other.

2. FINAL PROJECT PREPARATION PLAN AND MONITORING

While preparing the Final Project, the undergraduate consults with the Final Project
Supervisor, Technical Advisor, and English Language Consultant.

The control of the Final Project preparation consists of reviews and the defence at the
Department meeting. Before each review, the undergraduate must coordinate the relevant sections of
the Final Project report with the Final Project Supervisor.

The undergraduate who has yet to defend the project at the Software Development Department
meeting loses the right to defend the Final Project at the Final Project Defence Committee meeting.

Information regarding the Final Project preparation and monitoring is available and updated on the



VMA Moodle (e-course title Baigiamieji darbai PROGRAMU SISTEMOS / Final
Project SOFTWARE ENGINEERING).

In cases of academic integrity violations, students will face sanctions in accordance with the
laws of the Republic of Lithuania and the regulations governing study procedures at Vilnius Higher
Education Institution.

The Final Project Preparation stages:

1. Introductory preview

The step-by-step plan is presented during this stage of the Final Project preparation.

2. First preview

At this stage, the undergraduate submits the following sections of the Final Project report: the
title page, introduction, task formulation, and task analysis. Based on the content of the submitted
sections, remarks and comments are provided, which must be taken into account when presenting the
work at the next review. The first review is conducted with the Final Project Supervisor.

3. Second preview

At this stage, the undergraduate presents the basic functionality of software implementation.
Based on the submitted material, remarks and comments are provided, which must be discussed with
the Final Project Supervisor and submitted parts should be considered for the next preview.

4. Third preview

At this stage, the undergraduate presents the full implementation of the software and submits
the completed Final Project report. Based on the submitted material, remarks and comments are
provided, which must be discussed with the Final Project Supervisor and taken into account when
presenting the work at the Department defence meeting.

The English summary must be reviewed and approved by the English Language Consultant
before the third review.

5. Defence at the department meeting

The undergraduate must upload the completed Final Project report in Word format, titled
Name.Surname_Group.docx, the source code of the fully implemented software, the video
presentation, and the written feedback from the company, institution, or organization (if the project
was prepared on request) to the designated file repository by the specified date. The upload date will
be announced during the third review of the Final Project.

The undergraduate must present the aim, objectives, ideas, work plan and progress, results,
conclusions, and recommendations. During defence at the department meeting, the undergraduate
should reveal the learning outcomes achieved from the Final Project by presenting the project
description and software implementation to the department members. The department members

decide if the undergraduate can defend the Final Project at the Final Project Defence Committee

10



meeting. After the defence at the Department meeting, undergraduates are individually informed
about the decision of the committee.

The undergraduate who has successfully defended the Final Project at the department meeting
acquires permission to upload the final project's theoretical part to the ESAS system for anti-
plagiarism checks. The undergraduate must upload the Final Project by the scheduled date in the step-
by-step plan of the Final Project Preparation Plan. The academic advisor presents the report of the
computer check for plagiarism by the ESAS plagiarism checker to the Department.

Following the Software Development department meeting, if there is no plagiarism (more
information about plagiarism is available in the General Requirements for Written Academic Papers
document, p.14), the undergraduate can defend the Final Project at the Final Project Defence
Committee meeting. The Final Project files are uploaded to the DATA REPOSITORY by the
responsible person/undergraduate student:

e The theoretical part of the Final Project (the responsible person submits from the VMA
Moodle platform);

e The source code, a directory called Source code, with the starting instructions, called Read
Me (uploaded by the undergraduate);

e Video material must explain in detail the functionality of the software and provide any
additional relevant information. The file name must be Software Presentation Video. The
video must be uploaded by the undergraduate.

Department forwards the Final Project for review.

The undergraduate who has yet to defend the Final Project at the department meeting has the
right to defend it next year following the studies procedure regulations (2024) of Vilniaus kolegija

Higher Education Institution.

11



3. FINAL PROJECT DEFENCE AT FINAL PROJECT DEFENCE
COMMITTEE

The Final Project Defence Committee is granted access to the DATA STORAGE to get
acquainted with the reviews submitted by the reviewers before the Defence Committee meeting.
During the defence, the undergraduate demonstrates the slideshow and presents the developed
software (project part).

The Final Project and its defence are evaluated by marks. The lowest mark is 5, and the highest
mark is 10. The final mark is the average of the marks given by the Final Project Defence Committee
members and the mark given by the reviewer (following Final Project Preparation and Defence

Procedure Description at Vilniaus Kolegija Higher Education Institution (2022).

12
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ANNEX 1. FINAL PROJECT TITLE PAGE IN ENGLISH LANGUAGE

\
VILNIAUS KOLEGIJA HIGHER EDUCATION INSTITUTION
FACULTY OF ELECTRONICS AND INFORMATICS

FINAL PROJECT TITLE

FINAL PROJECT
FP 6531BX028 PI2XX

UNDERGRADUATE FULL NAME
/R0

ACADEMIC SUPERVISOR FULL NAME

R0

20
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ANNEX 2. SUMMARY IN ENGLISH LANGUAGE

SUMMARY

Vilniaus Kolegija Higher Education Institution
Faculty of Electronics and Informatics

Department of Software Development

Study Programme: Software Engineering, state code— 6531BX028

Title of the Final Project: TITLE
Undergraduate NAME, SURNAME
Academic supervisor NAME, SURNAME

Length of the Final Project — .... p. text without annexes, .... illustrations, .... tables, ... references, ....
annexes.

The summary concisely describes the essential points covered by the Final Project and is at
least one page long. In the summary, it is necessary to briefly introduce the main issues of each core
part of the paper, to describe the research methodology, to discuss the research results obtained,
present the solutions to the problem delineated in the project part, and to draw conclusions.

Summary length is 1 page.

Keywords: .................
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ANNEX 3. COMPANY FEEDBACK FORM

COMPANY INFORMATION

Vilniaus Kolegija Higher Education Institution
Faculty of Electronics and Informatics
Software Development Department

FEEDBACK

December/January _, 20
Vilnius

We hereby confirm that the student (Name, Surname) .............ccceeeveeeneeennnen. , enrolled in the
Software Engineering study programme, addressed a relevant problem in the Final Project titled .........

(Final Project title) in accordance with the company's request.

Position held Signature First name, Surname
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ANNEX 4. LEARNING OUTCOMES OF THE SOFTWARE ENGINEERING STUDY

PROGRAMME
Description of
the Stl.ldy . Justification
learning Study programme learning outcomes
outcomes for the
study cycle
Knowledge | A.1 | To explain the fundamental facts, concepts,
and its theories, and mathematical methods related to
application. the computer performance, computer hardware

and software, their characteristics and
possibilities of practical application, computer
communication and applicable solutions
associated with the important events in the past,
present, and predicted trends in the future of
computing science.

A.2 | To explain the principles of algorithm design,
specifications of technical and functional
requirements, the structure of computer
programming languages and technologies, the
principles of human-computer interaction, and
traditional phases of the Software Development
Life Cycle and software development and
maintenance methods.

A. A.3 | To explain how business, industrial, economic
and social context interacts with professional
training activity in accordance with ethical and
legal requirements such as data protection,
intellectual property rights, agreements, product
safety, responsibilities and other associated
issues.

A.4 | To apply the study subject knowledge of
software engineering field of study for
developing safe products which meet specific
criteria of computing science applications to
solve the problems related to the field of
professional activity.

A.5 | To explain the specification for the program
systems, design, testing and documentation,
program system processes, models and
methods.

To describe the problem related to the field of

professional activity in terms of the database

systems, internet technologies, smart devices
programming

B. S(eiilesarch B.1 | and prepare the required data and information
from various sources to solve the specific

problem related to the field of professional

activity.

18




B.2

To analyze and evaluate data and information
necessary to solve the specific problem of the
professional activity related to the database
systems, internet technologies, smart devices
programming and justify the solutions with
argumentative conclusions.

Special
skills

C.1

To apply the Software Development Life Cycle
models, software development, maintenance
and project management methods, standards,
development environments and tools,
programming paradigms and algorithms in
standard software application projects.

C.2

To select the right software development and
maintenance tools implemented in the Software
Development Life Cycle and project
management.

C3

To design software architecture, components,
graphical user interface and testing programs
using functional and non-functional
requirements applied for the system.

C4

To prepare specification, project and other
documentation necessary to create, deploy,
develop, use and administer software product or
service.

CS

To realize software product or service for
solving the specific problem related to field of
professional activity using functional and non-
functional requirements applied for software.

C.6

To test the quality of software, its separate
components and graphical user interface.

Social skills

D.1

To professionally communicate in state and at
least in one foreign language with professional
audience.

D.2

To work in teams in accordance with
professional, ethical behavior and social
responsibility principles and rules.

Personal
skills

E.1

To self-study and work seeking for personal
and professional lifelong development.

E.2

To demonstrate creativity for solving the tasks
and problems related to the professional
activity.
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