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This  article  investigates  the  crucial  role  of  the  operating  system  (OS)  in  the  teaching  of  Information  and  

Communication  Technologies  (ICT)  in  the  Angolan  educational  context.

Through  an  integrated  analysis  of  the  fundamental  theory  of  operating  systems,  classroom  teaching  practices,  

and  the  specificities  of  the  educational  scenario  in  Angola,  the  aim  is  to  understand  how  operating  systems  

influence  student  learning,  teacher  performance,  and  the  technological  infrastructure  of  educational  institutions.  

The  research  explores  the  relevance  of  knowledge  about  operating  systems  for  the  development  of  essential  

digital  skills,  the  optimization  of  the  use  of  educational  software,  and  the  resolution  of  common  technical  

problems  in  the  school  environment.  In  addition,  the  specific  barriers  and  challenges  of  the  Angolan  context  are  

considered,  such  as  disparity  in  access  to  technology,  teacher  training,  and  the  availability  of  adequate  

resources.  Finally,  the  article  proposes  recommendations  to  improve  the  integration  of  operating  systems  in  the  

ICT  curriculum,  aiming  at  more  effective  teaching  aligned  with  the  needs  of  the  21st  century  in  Angola.
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SUMMARY

Aires  Belarmino  Elizeu  dos  Santos  -  Private  Higher  Education  Institute  Nzenzu  Estrela  Uige

This  article  investigates  the  crucial  role  of  the  operating  system  (OS)  in  ICT  education  within  the  Angolan  

educational  context.  Through  an  integrated  analysis  of  the  fundamental  theory  of  operating  systems,  

classroom  pedagogical  practice,  and  the  specificities  of  the  Angolan  scenario,  the  study  aims  to  understand  

how  the  OS  influences  student  learning,  teacher  performance,  and  the  technological  infrastructure  of  

educational  institutions.  The  research  explores  the  importance  of  OS  knowledge  for  developing  essential  

digital  competencies,  optimizing  the  use  of  educational  software,  and  solving  common  technical  issues  in  

schools.  Additionally,  it  considers  the  barriers  specific  to  Angola  such  as  disparities  in  technology  access,  

teacher  training  challenges,  and  limited  resource  availability  and  concludes  with  recommendations  to  

enhance  the  integration  of  the  operating  system  into  the  ICT  curriculum  for  a  more  effective,  21st-century  

education.
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General  Objective

effective  use  of  ICT  in  education  is  presented  as  a  fundamental  strategy  for  improving

access  to  information  and  promoters  of  the  development  of  crucial  skills  for  the

1.4.  Methodology

Effectively  promote  the  acquisition  of  digital  skills?

economic  development  of  any  nation.  In  the  educational  context,  ICT  transcends  the  role  of

Overcoming  infrastructure  limitations  in  Angolan  schools?

ÿPropose  strategies  to  optimize  the  use  of  the  OS  in  teaching,  considering  the

Windows.

Analysis  of  public  policies  related  to  digital  education  in  Angola.

In  the  contemporary  global  scenario,  Information  and  Communication  Technologies

1.2.  Problem  Formulation

ÿIdentify  the  challenges  in  adopting  operating  systems  in  schools

ÿ  Analyze  the  role  of  SO  in  teaching  ICT  in  Angola.

UNESCO).  Documents  from  the  Ministry  of  Education  of  Angola  were  analyzed

1.  INTRODUCTION

the  quality  of  education,  the  reduction  of  inequalities  and  the  training  of  citizens  capable  of

1.3.  Objectives

This  article  uses  a  qualitative  and  exploratory  approach,  based  on:

21st  century.  In  Angola,  a  country  in  constant  development  process,  integration

mere  instruments,  configuring  themselves  as  vectors  of  pedagogical  innovation,  facilitators  of

local  context.

Ensure  long-term  economic  sustainability?

(ICT)  emerge  as  indispensable  tools  for  social  development  and

How  the  operating  system  can  be  optimized  for:

Angolans.

Case  studies  with  schools  that  have  adopted  Linux  or  are  facing  problems  with  it

Specific  Objectives

(MINED).

face  the  challenges  of  an  increasingly  digital  society.

1.1.  Contextualization  of  the  Importance  of  ICT  in  Education  in  Angola
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unauthorized  access,  viruses  and  other  types  of  threats.

devices.

•Process  Management:  Allocation  and  control  of  process  execution  time

(Tanenbaum,  2016).

(CLI)  or  a  graphical  user  interface  (GUI).

control  of  peripherals  connected  to  the  computer,  such  as  keyboard,  mouse,

An  operating  system  is  software  that  manages  hardware  resources  and

the  space  required  for  their  execution  and  avoiding  conflicts  between  them.

•  User  Interface:  Providing  a  means  for  users  to

To  understand  the  role  of  the  operating  system  in  ICT  teaching,  it  is  essential  to  establish  a  solid  

theoretical  basis  on  what  an  OS  is  and  how  it  works.

•Memory  Management:  Control  of  memory  allocation  and  deallocation

SSD  drives).  The  OS  implements  a  file  system  that  defines  the  structure  of

•File  Management:  Organization,  storage  and  retrieval

•Network  Communication:  Facilitating  communication  between  computers  in

2.  THEORETICAL  BASIS

central  processing  unit  (CPU)  among  the  various  running  programs.

printer,  hard  drive,  etc.  The  OS  uses  drivers  to  communicate  with  these

•Security:  Implementation  of  mechanisms  to  protect  the  system  against

The  main  functions  of  an  operating  system  include:

software  on  a  computer,  providing  an  interface  for  user  interaction

interact  with  the  computer,  either  through  a  command  line  interface

•Input/Output  (I/O)  Device  Management:  Interface  and

2.1.1.  Definition  and  Main  Functions

main  memory  (RAM)  for  programs,  ensuring  that  each  process  has

directories  and  the  operations  allowed  on  the  files.

of  data  on  secondary  storage  devices  (such  as  hard  drives  and

a  network,  through  network  protocols  and  services.

2.1.  Fundamental  Operating  System  Concepts

The  OS  is  responsible  for  creating,  executing,  suspending  and  terminating  processes.
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Server  Operating  Systems:  Optimized  to  run  on

System  Libraries:  These  are  sets  of  pre-compiled  functions  and  routines  that

command  interpreter  that  receives  user  instructions  via  the  keyboard  and  translates  them

resides  in  main  memory  throughout  the  operation  of  the  computer.

laptops  and  workstations.  Common  examples  include  Windows,  macOS,  and  various

communicate  with  a  specific  hardware  device.  Each  type  of  device

iOS.

Kernel:  It  is  the  core  of  the  operating  system,  responsible  for  the  most  basic  functions

Operating  systems  can  use  different  file  systems  (eg,  NTFS,  FAT32,  ext4).

their  purpose  and  the  type  of  hardware  they  run  on:

and  tablets,  with  a  focus  on  low  power  consumption,  touch-screen  interfaces  and  integration  with

Enterprise  Linux,  CentOS,  Debian)  and  Unix.

set  to  provide  the  functionality  described  above.  Some  of  the  components

File  System:  It  is  the  logical  structure  that  the  OS  uses  to  organize  and

2.1.3.  Types  of  Operating  Systems  (Desktop,  Server,  Mobile,  etc.)

can  be  used  by  other  programs  to  perform  common  tasks,  such  as  manipulation

servers,  offering  advanced  resource  management,  security  and

2.1.2.  Essential  Components  of  an  OS  (Kernel,  Shell,  etc.)

for  the  kernel.  On  GUI  systems,  the  shell  is  the  graphical  environment  that  allows  the  user

usually  requires  a  specific  driver.

Linux  distributions  (Ubuntu,  Fedora,  etc.).

Shell:  It  is  the  interface  between  the  user  and  the  kernel.  On  systems  with  CLI,  the  shell  is  a

and  critical  functions,  such  as  processor,  memory  and  I/O  device  management.  It

Desktop  Operating  Systems:  Designed  for  personal  computers,

Device  Drivers:  These  are  programs  that  allow  the  operating  system  to

specific  features  of  these  devices.  The  most  popular  examples  are  Android  and

essentials  include:

manage  files  and  directories  on  storage  devices.  Different  systems

Operating  systems  can  be  classified  into  different  types  depending  on

Mobile  Operating  Systems:  Designed  for  Smartphones

of  strings,  mathematical  operations  and  access  to  system  resources.

scalability.  Examples  include  Windows  Server,  various  Linux  distributions  (Red  Hat

An  operating  system  is  made  up  of  several  modules  that  work  together.

interact  with  the  system  through  icons,  menus  and  windows.
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computers  (Silva,  2019).

According  to  Tanenbaum  (2016),  "an  operating  system  must  be  intuitive  for  beginners,

Windows  XP

The  operating  system  is  not  only  a  means  of  accessing  applications,  but  also

fall  into  this  category.

In  ICT  teaching,  the  OS  is  the  first  layer  of  student  interaction  with  the

costs  and  increase  accessibility  (Gomes,  2020).

1990-2000

Network  Operating  Systems:  Focused  on  managing  network  resources  and

schedule.

Scratch  or  Python  IDLE).

1980-1990

Dominance  in  the  educational  sector

Period

intelligent  and  automotive  systems.  Examples  include  FreeRTOS,  embedded  Linux  and

permissions  and  multitasking  (Pereira,  2021).

•  User-friendly  interface  (facilitates  digital  inclusion  for  students  with  no  experience).

Technical  education  in  computing

2000-2010

but  robust  enough  to  support  complex  educational  applications."

2.3.  Evolution  of  Operating  Systems  in  Education

Embedded  Operating  Systems:  Designed  for  devices  with

a  teaching  resource  for:

Windows  9x

The  OS  is  the  first  layer  of  software  that  a  student  encounters  when  using  a  computer.

computing,  being  essential  to  understand  basic  notions  of  how  computing  works

2.2.  The  Operating  System  as  a  Pedagogical  and  Educational  Tool

provide  services  to  multiple  users.  Some  server  operating  systems  also

•User  management  (important  in  shared  school  labs).

Digital  inclusion:  Open-source  systems  (such  as  Educational  Linux)  can  reduce

MS-DOS

Graphic  popularization

QNX.

Practical  experimentation:  Use  of  educational  software  and  learning  environments

•Support  for  educational  tools  (text  editors,  programming  environments  such  as

Paradigm

Pedagogical  functions  of  the  OS:

The  table  below  shows  the  historical  evolution:

specific  functionalities,  such  as  industrial  control  systems,  home  appliances

Introduction  to  computational  logic:  Understanding  file  hierarchy,

Educational  Impact
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Educational

Support

3.  ANALYSIS  OF  THE  ROLE  OF  SO  IN  ANGOLAN  EDUCATION

Cost

Windows

(MINED,  2022).  The  main  obstacles  include:

Applications

Fewer  attacks,  but  expensive

for  most

Lack  of  specialized  teachers;

Using  obsolete  computers,  lack  of  electricity  in  rural  areas

According  to  the  National  Digital  Education  Development  Plan  (2022-

2.4.  Comparison  between  Operating  Systems  in  the  Educational  Context

open

licenses

free

limitations  such  as:

Source:  Adapted  from  UNESCO  (2021)

Multiplatform

High  cost  (Apple  hardware)

Limited  to  institutions  with

critical  digital  technologies,  going  beyond  the  technical  domain.  In  Angola,  the  National  Plan  for

2.3.1.  Reality,  Potential  and  Challenges  in  the  Angolan  Context

3.1.  Teaching  ICT  in  the  Educational  Context

Broad  but  dependent  on

(LibreOffice,

Educational  Linux,  Chromebooks

Paid  license  (high  cost  for

students  explore  basic  functionality  such  as  file  navigation,  installation  of

s

malware

Extensive  support  (Office,  Moodle)  Alternatives

Difficulties  in  accessing  the  internet  (MINED,  2020).

Limited  infrastructure:  Many  schools  do  not  have  up-to-date  computers.

Linux  (e.g.  Ubuntu  Mac  OS)Criterion

Shortage  of  computers  and  equipped  laboratories;

less  formal

SecurityVulnerable  to  viruses  without  antivirus  More  secure  against

Excellent  but  inaccessible

2027),  only  30%  of  Angolan  schools  have  functional  computer  labs

Development  of  Education  (PNDE)  foresees  the  integration  of  ICT  in  schools,  but  faces

Source:  Adapted  from  Oliveira  (2021)

schools)

Technical resources

Although  OS  is  crucial,  its  effectiveness  in  teaching  faces  obstacles.

programs  and  device  configuration.

Active  community,  but,

GCompris)

2010-present

Free  and  code

According  to  UNESCO  (2018),  ICT  education  should  promote  skills

In  this  scenario,  the  operating  system  assumes  a  didactic  role,  as  it  allows
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Huila

3.2.  Technological  Infrastructure  in  Angola

72%  self-taught  in  computing

Student/computer  ratio:  1:47  in  public  schools  (INE,  2022)

a)  Current  Diagnosis:

Main  OS

As  Mbanza  (2021)  points  out,  "ICT  teacher  training  in  Angola  is  still

|  Linux  (27%)

generating  legal  and  security  risks).  And  the  lack  of  investment  in  free  alternatives

Successful  experiences  in  pilot  schools  (e.g.  Digital  Educational  Project  of

14/unit

Windows  7  (82%)

23%  increase  in  basic  skills

41%

Linux.

28%  annual  growth  in  the  Angolan  IT  sector  (MITTIC,  2023)

Functional

3.4.  Impact  on  Academic  Performance

89%  have  never  received  Linux  training

Data  collected  in  2023  reveals:

Cabinda

Teacher  training:  Teachers  often  lack  the  training  to  teach

65%  of  ICT  teachers  do  not  have  specific  training  (UA,  2021)

3.3.  Teacher  Profile

incipient,  with  many  teachers  learning  in  a  self-taught  way"  (p.  45).

Luanda

78%  of  schools  do  not  have  regular  internet  access  (MINED,  2022)

limits  access.

18/unit

Luanda)

Windows  XP  (63%)

Schools  that  migrated  to  Linux  showed:

Dependence  on  proprietary  software:  Many  schools  use  pirated  versions,

Initiatives  such  as  the  Angola  Digital  2025  Program

22/unit

53%

Province  Schools  with  Computer  Labs

68%

beyond  the  basics  (MINED,  2020).  Many  teachers  do  not  master  alternative  OSs  such  as

b)  Opportunities:

54%  consider  the  current  OS  inadequate
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and  investments  in  infrastructure  can  enhance  its  pedagogical  use.  The  adoption  of

2.  Adoption  of  Educational  Linux  (e.g.  Ubuntu  Edubuntu)  in  partnership  with

4.1.  Impact  on  Learning

of  training.

The  operating  system  is  a  pillar  in  ICT  teaching,  serving  as  a  bridge  between

1.  Training  teachers  in  open-source  tools  or  in  OS  courses

80%  use  Windows  (unlicensed  versions).

4.2.  Recommendations  for  Improvement

tools  like  Scratch  and  Python.

Migration  to  free  software,  combined  with  robust  public  policies,  can

4.  CASE  STUDY:  SCHOOLS  IN  LUANDA  AND  HUÍLA

Schools  with  Windows  face  problems  such  as  slowness  and  viruses,  harming

laboratories.

universities  for  technical  support.

free  software,  teacher  training  and  curricular  contextualization  are  essential  steps

40%  reduction  in  maintenance  costs

Students  who  use  Linux  (when  well  implemented)  develop  greater

free  and  active  methodologies  with  ICT.

theory  and  practice.  In  Angola,  despite  the  structural  challenges,  public  policies  aimed  at

5%  have  no  OS  installed  (unused  machines).

15%  have  computers  with  Linux,  but  teachers  avoid  using  it  due  to  lack  of

CONCLUSION

To  maximize  the  role  of  OS  in  ICT  teaching,  it  is  suggested:

A  preliminary  survey  of  5  public  schools  (2023)  revealed:

the  classes.

4.  Inclusion  of  Programming  in  the  Curriculum  in  a  contextualized  way  using

democratize  access  to  technology  and  improve  the  quality  of  education.

3.  Public-Private  Partnerships  for  equipment  donation  and  maintenance

for  an  inclusive  and  efficient  technological  education.

15%  improvement  in  computational  thinking

autonomy,  as  they  explore  free  software.
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