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Abstract. This article examines recent advancements in the use of Artificial In-
telligence (AI) for automation and robotics, highlighting efficiency gains across 
sectors. It reviews key trends, including robotic process automation in different 
areas and compares AI implementation frameworks such as MLOps and DevOps. 
The study presents educational approaches to teaching automation at Warsaw 
University of Technology, detailing project structures, tools and practical out-
comes. Quantitative results on time savings are discussed in relation to existing 
research. The paper concludes with insights on incorporating AI into education 
to better prepare students for the digital future. 

Keywords: : Low/Zero-Code platforms; Warsaw University of Technology; 
MLOps and DevOps; digitization; automation. 

1 Introduction 

The rapid advancement of automation technologies and Artificial Intelligence (AI) has 
fundamentally transformed various industries, streamlining processes and increasing 
operational efficiency. The integration of AI into process automation has enabled busi-
nesses to optimize workflows, reduce human intervention, and enhance accuracy across 
a range of applications, from manufacturing to financial services. The growing reliance 
on AI-driven automation has raised critical questions about how these technologies 
should be studied in academic settings to prepare future professionals for the evolving 
digital landscape. 
 This study explores best practices in teaching digitization and process auto-
mation, with a particular focus on the educational methodologies, which are in-use at 
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Warsaw University of Technology. By comparing Low/Zero-Code platforms with tra-
ditional programming methods, the study aims to assess the effectiveness of different 
teaching approaches in equipping students with the necessary skills for AI-driven auto-
mation. As organizations increasingly adopt AI-based solutions, there is a growing de-
mand for professionals who can efficiently implement and manage automation tools. 
Understanding the most effective ways to teach these skills is essential for shaping the 
workforce of the future. 
 A central objective of this study is to evaluate the effectiveness of Low/Zero-
Code platforms compared to traditional programming in teaching automation and dig-
itization. Low-Code platforms offer a visual, user-friendly interface that enables rapid 
application development with minimal coding expertise, making them highly accessible 
for non-programmers. Conversely, traditional programming methods require in-depth 
coding knowledge and offer greater flexibility in developing complex automation solu-
tions. Understanding the trade-offs between these approaches is crucial for designing 
effective educational curricula. 
 This research provides an in-depth case study of Warsaw University of Tech-
nology’s approach to teaching digitization and process automation. The curriculum in-
corporates various automation frameworks, including DevOps and MLOps, to give stu-
dents a comprehensive understanding of AI-driven automation. The study outlines pro-
ject structures, tools used, and practical implementations, including screenshots of stu-
dent-developed automation workflows. By analyzing real-world applications of AI in 
automation education, the research offers valuable insights into best practices for inte-
grating these technologies into academic programs. Moreover, the study highlights the 
importance of standardization and best practices in automation education. Beyond 
merely replacing human labor, automation involves optimizing workflows, implement-
ing templates, and ensuring interoperability between different systems. By leveraging 
AI and automation frameworks, educational institutions can equip students with the 
competencies required for the digital age. 

2 Literature review 

Previous studies have demonstrated that Low-Code platforms significantly reduce de-
velopment time compared to traditional programming [1]. Our research builds on these 
findings by quantifying the time saved in learning automation concepts through Low-
Code tools versus conventional coding methods. Preliminary results suggest that Low-
Code learning is 232% faster than traditional programming, facilitating quicker up-
skilling and adoption of automation technologies. However, despite these advantages, 
we assume that Low/Zero Code approaches still require supplementation with tradi-
tional programming for more advanced and customized automation solutions. 

Despite these advancements, a major challenge remains the effective training of pro-
fessionals who can develop, manage, and optimize AI-driven automation tools. Re-
search by KPMG indicates that only 51% of companies provide adequate training in 
automation technologies, leading to inefficiencies and suboptimal utilization of AI ca-
pabilities [2]. This gap underscores the importance of educational programs that offer 

ICCS Camera Ready Version 2025
To cite this paper please use the final published version:

DOI: 10.1007/978-3-031-97573-8_17

https://dx.doi.org/10.1007/978-3-031-97573-8_17
https://dx.doi.org/10.1007/978-3-031-97573-8_17


Best Practices in Teaching Digitization and Process Automation -A Case Study  3 

practical, hands-on training in process automation, preparing students to meet industry 
demands. AI-powered automation has been widely adopted across industries, particu-
larly in fields such as healthcare, finance, and logistics, where machine learning (ML) 
models and robotic process automation (RPA) systems play a crucial role. Notably, 
methodologies like DevOps and MLOps have emerged as key frameworks for manag-
ing the lifecycle of AI-based automation solutions. Companies such as Mayo Clinic 
successfully integrate DevOps and MLOps principles to enhance AI-driven decision-
making, demonstrating the impact of structured automation practices on organizational 
efficiency [3]. 

Using Low-Code platforms, process automation and robotization enables the rapid 
creation of efficient and scalable solutions [4]. Low-code programming (LCP) is an 
approach to software development that minimizes the need for manual coding by using 
visual tools, abstraction models, and methods of programming by examples and natural 
language programming (NLP). The faster pace of application delivery using Low-Code 
platforms is confirmed by research. Software development using Low-Code is approx-
imately three times faster than using traditional coding methods [1]. Research con-
ducted by Richardson and Rymer [5] showed that Low-Code development platforms 
can help accelerate enterprise development and application delivery by 5 to 10 times.  
An important aspect, which became actual the past few years, is also AI-driven tools 
usage to generate applications, analyze data, generate workflows and generate some 
recommendations for user [7]. Companies that use a structured approach to tool selec-
tion achieve 65% higher implementation efficiency [13]. For example, Milky Way 
model [20], which is an approach to analyzing and visualizing the entire organization 
on one page, presents the relationships between business processes, applications in a 
holistic and easy-to-understand way. 

Rapid application development is not the only benefit of implementing Low-Code 
platforms. Other benefits include enhanced scalability, reduced dependency on highly 
specialized developers, and improved adaptability to business needs. 

3 Methods and Methodology 

Methods 
In this study, we analyze the effectiveness of teaching digitalization by comparing two 
approaches: Low/Zero Code platforms and traditional programming. First, we are going 
to describing how we are teaching digitalization at Warsaw University of Technology 
based on our 6 years of experience. We will present best practices, show what applica-
tions we use, discuss the team work methods we teach, present analytical models used 
to collect requirements for digitalization, sample diagrams, discuss the method used to 
automate processes and tasks, and show how we do it using an example. Then, we will 
define the learning outcomes and education time and compare them to the education of 
programmers using classic languages such as Python. 

Modern organizations must adapt to dynamic changes in the business environment, 
and digital transformation has become a key element of company development strate-
gies. Digitization of operational processes allows companies to streamline operations, 
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reduce costs and increase flexibility. According to OutSystems research [6], companies 
can be divided into six levels of digital maturity: 

1. Unaware - 5% of companies, no digitalization activities; 
2. Isolated initiatives - 19%, first experiments with digitalization; 
3. Widespread digitalization - 17%, implementation of technologies in selected areas; 
4. Strategic digitalization - 31%, digital solutions key to business; 
5. Integrated digitalization - 10%, full integration of IT systems; 
6. Continuous innovation - 18%, digital companies, constantly implementing new tech-

nologies. 

The aim of the digitization project is not to create an application, but to provide a 
solution that provides the organization with greater efficiency through process automa-
tion and better data availability, providing better customer experience and improving 
cooperation between teams, which ultimately leads to increased competitiveness and 
innovation of the company. This is achieving digital maturity level 4, 5, 6. 

Over 6 years of conducting classes on enterprise digitization, acquiring new 
knowledge and experience, the best practices used at the Warsaw University of Tech-
nology in teaching enterprise digitization have been developed and listed below: 

─ Combining application development methods and team work management (MLOps, 
DevOps); 

─ Using enterprise architecture for a comprehensive analysis of process digitization 
needs; 

─ Using Low-Code platforms, process automation and robotization to quickly create 
efficient and scalable solutions [4]; 

─ Using Artificial Intelligence algorithms to generate applications, analyze data, gen-
erate workflows, generate recommendations for users and register data [7]. Accord-
ing to KPMG, 88% of managers believe that the integration of AI with Low-Code 
has huge potential [2]; 

─ Replacing human work with the automation of processes and tasks. 

According OutSystems research, 65% of enterprises need to implement at least 10 
applications, and 23% need to implement more than 50 applications. Companies need 
to implement 58% of these applications within 3-4 months and another 23% within 5-
6 months. Such a fast pace of application delivery is possible using Low-code platforms 
[6]. 

 
Methodology 
Low-code programming (LCP) is an approach to software development that mini-

mizes the need for manual coding by using visual tools, abstraction models, and meth-
ods of programming by examples and natural language programming (NLP). Low-
Code supports digital transformation, helping to quickly reach the levels 4, 5, 6 of dig-
ital maturity. 
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Analysis of 24 Low/Zero-code platforms identified those that incorporate AI tech-
nology into application generation, data analysis, workflow generation, user recom-
mendation generation, and data logging [1;9;10;11;12]. A list of platforms implement-
ing AI in at least two areas, and extends them with qualifications according to the Gart-
ner report, is presented in Table 1 [9]. The table is based on the analysis mentioned 
above. 

Table 1. Comparison of Low-Code Platforms 

Low-code 
tools 

Generate 
Apps 

Data 
Analysis 

Gener-
ate Work-
flow/code 

Recommen-
dations 

Gartner matrix 

Quickbase ✔    ✔ Niche players 
OutSystems ✔ ✔ ✔ ✔ Leaders 
Power Apps ✔  ✔ ✔ Leaders 
Appian  ✔ ✔  Leaders 
Servicenow  ✔ ✔  Leaders 
ClickUp  ✔ ✔ ✔ Visionaries 
Make  ✔ ✔ ✔ Visionaries 
Open AI  ✔ ✔ ✔ Visionaries 
 
It should be also mentioned that although each of the applications listed in Table 1 

is a Low-Code application, in the Gartner matrix they are classified into different cate-
gories: Robotic Process Automation, Low Code Application Platform, and Collabora-
tive Work Management. 

Faster pace of application delivery using Low-code platforms is confirmed by re-
search. Software development using Low-Code is about 3 times faster than using tradi-
tional coding methods [1]. Research conducted by Richardson and Rymer showed that 
low-code development platforms can help accelerate enterprise development and appli-
cation delivery by 5 to 10 times [5]. Rapid application development is not the only 
benefit resulting from the implementation of low-code platforms. Other benefits [1; 2; 
8] include: 

─ 81% of companies consider low-code development as key to their digital strat-
egy, 66% of companies consider this technology as key to accelerating innovation and 
digital transformation; 

─ 53% of companies notice improved operational efficiency; 
─ 51% of companies report improved employee productivity; 
─ 42% of companies indicate reduced software development costs; 
─ 91% of managers consider scalability as a key feature of low-code platforms; 
─ 42% of companies consider security risks to be the biggest; 
─ 43% of European companies indicate limited customization possibilities, 

while in the US only 32% of companies; 
─ 38% of companies see the risk of uncontrolled implementation of low-code 

applications without IT oversight (development in the shadow of IT) 
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─ Insufficient training leads to ineffective use of these technologies. Only 51% 
of companies train employees. 

Companies that use a structured approach to tool selection achieve 65% higher im-
plementation efficiency [13]. When selecting tools, it is important to consider: 

• Scalability – can AI, Zero/Low Code tools, automation tools grow with the com-
pany? 

• Integration – do the tools work together and with existing infrastructure? 
• Security – do the tools meet data protection standards? 
• Cost of implementation and maintenance – what are the long-term expenses? 

Due to the above criteria, ClickUp (Zero Code Platform), OpenAI (construction and 
training of AI models) and Make, used to automate and robotize processes and integrate 
all tools in the organization and build AI Agents, were selected to conduct classes on 
digitization at the Warsaw University of Technology. 

Modern organizations, such as Mayo Clinic [3], combine the DevOps approach (ag-
ile management of software development and operations) with MLOps (lifecycle man-
agement of machine learning models) to effectively automate and integrate AI in eve-
ryday work. These experiences allow us to formulate key factors for the success of 
implementing AI-based process automation [3]: 

• Application development by employees. This rapid development of AI at Mayo 
Clinic was the result of decentralizing application implementation and moving it to 
a place where people best understand the specifics of their work and know how to 
improve value delivery. The experience of Low-Code platform partners shows that 
delivering solutions in weekly cycles is effective [23]. Such teams should work ag-
ilely to obtain feedback and improve processes and algorithms (MLOps) every week. 

• Support teams. In order for the adopted DevOps model to work and develop opera-
tions, support teams are also needed. The role of support teams is to help value 
stream delivery teams (DevOps) acquire missing capabilities (including knowledge, 
algorithms, legal regulations) through training, consultations and implementation of 
good practices. These can be internal or external teams. 

• A team-providing infrastructure has been created. The role of this team is to reduce 
the cognitive load of value stream delivery teams. Low/No-Code programming plat-
forms authorized by IT staff can help solve the risk associated with development in 
the shadow of the IT department. Users can build the solutions they need on plat-
forms without constantly disturbing IT staff. The IT department controls data and 
applications, ensuring security and privacy.  

• Data quality management. A key element of effective automation using AI is taking 
care of data quality. Algorithms provide only as good results as the quality of the 
input data. Mayo Clinic uses a "data stewardship" approach, for preparing data for 
analysis. In order to constantly improve data quality management processes, teams 
should do it in a continuous mode, i.e. work agilely. Then they introduce improve-
ments every week. 
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At Warsaw University of Technology, students learn these methods in the context of 
a team approach to implementing automation and AI models, which reflects the real 
needs of the industry. 

4 Results and Analysis of the Results 

Enterprise Architecture (EA) management is a key aspect of IT strategy that allows 
organizations to better align technologies with business goals. There are several popular 
frameworks that help design, implement, and manage organizational architecture: Lean 
EA, Capstera, Gartner EA, TOGAF, Zachman Framework, FEAF and DODAF. 

Table 2 [14;15;16;18;19] presents a comparison of the most popular architectural 
frameworks, their advantages and applications, and support for DevOps and MLOps. 
A rating of 0 indicates no support, 3 indicates full support. 

Table 2. Comparison of architecture frameworks in the context of their applications, ad-
vantages, and support for DevOps and MLOps 

Framework Application 
 

Advantages 
 

DevOps 
support 

 

MLOp
s  
support 

 

Lean EA 
Startups, Tech Compa-
nies, Digital Transfor-
mation 

The most agile approach, 
supports AI and iterative 
changes 
 

3 3 
 
 

3 

Capstera Combining IT and busi-
ness, e.g. fintech 

Modular approach. Strategy 
and IT. Value streams, adap-
tation to changes. Ready 
models. 
 

3 2 

Gartner EA 

Connecting IT and 
Business: Organizations 
Implementing Cloud 
and AI 

Focus on business value, 
flexible approach 

3 2 

TOGAF Large corporations 
Process structure, broad in-
dustry support 

 

2 1 

Zachman 
Framework 

Organizations with a 
strong hierarchy 

Comprehensive analysis of 
IT structure 

 

1 0 

FEAF Public institutions, ad-
ministration 

Process standardization, reg-
ulatory compliance 

 

0 0 

DODAF Defense Sector, Cyber-
security 

Interoperability, process 
control 

0 0 
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Since the key success factors for implementing AI-based process automation are the 

implementation of DevOps and MLOps [3], the best choices of architectural frame-
works are Lean EA, Capstera, and Gartner EA. At the Warsaw University of Technol-
ogy, students learn Lean EA and Capstera. 

Using the Capster architectural framework allows you to define the structure of cre-
ating digitalization requirements. Based on the architectural framework [17], you can 
define models that are used at the Warsaw University of Technology in the process of 
learning digitalization: 

• Strategic context – describes the vision, mission, strategies (increasing efficiency, 
development through innovation, new business models), business motivation of 
stakeholders, metrics and initiatives necessary to implement the company's strategy. 

• Milky Way model [20] – this is an approach to analyzing and visualizing the entire 
organization on one page. It presents the relationships between business processes, 
applications in a holistic and easy-to-understand way. Building the model begins 
with creating a diagram with the value stream delivered as part of the Customer 
Journey. The map is divided into sectors: marketing and sales, service execution, 
after-sales service, management, product development. Business capabilities (pro-
cesses, people, data and applications) should be placed in each sector. Then, you 
need to visualize the information flows between business capabilities (process-pro-
cess, application-application and human-application). Finally, it is worth adding im-
portant elements from the Customer Journey (touchpoints, applications). The map 
can be made at various levels of detail of business capabilities and connections be-
tween business capabilities.  

• Business services digitization – this is a model based on the Use Case model. At the 
center of the model is an actor (customer or partner), who uses business services. 
Each service is delivered by business processes (Milky Way model), which are sup-
ported by application services and applications. One application can deliver many 
application services. The model also shows the integrations between applications 
that need to be automated. This model is the basis for process digitization and defin-
ing functional requirements for applications. 

• Strategic plan for business capability development – no company has an unlimited 
budget or time to digitize and standardize all processes at once. The key to success 
is wise prioritization. Some business capabilities determine competitiveness – they 
should be the most innovative and digitally advanced (product development, sales). 
Business capabilities that do not create a competitive advantage, but are essential for 
the smooth operation of the business should be digitized and optimized to work faster 
and more efficiently. Capabilities that do not create value – it is better to outsource 
them to external suppliers. 

• Business capability maturity assessment – the model divides business capabilities 
into management, core and supporting. It presents an assessment of the business and 
technological maturity of each business capability. The model is needed to describe 
the required changes that must be made to increase the level of maturity of the busi-
ness capability in the area of people, processes, and applications. 
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• Change roadmap – based on the capability assessment, you can plan the implemen-
tation of changes. This will be helped by organizing around the value stream and 
assigning changes to the subsequent stages of the stream of competencies, processes, 
applications. At each stage of value creation, teams can deliver solutions working in 
DevOps and MLOps. 

• Data presentation – views, reports, Kanban boards, lists, dashboards help visualize 
data or the effects of process implementation. Users define the way of presenting 
data needed to implement the process and to make decisions.  

Table 3 [13] shows what results can be achieved by automating tasks, processes and 
decision-making processes. ROI analysis will allow you to estimate the return on in-
vestment in automation in the enterprise. 

 

Table 3. Impact Analysis of AI Automation Implementation 

Core Application 
 

Key Benefits 
 

Implementation  
Results 

Category  
of automation 

Email Systems 
 

Startups, Tech Com-
panies, Digital Trans-
formation 

The most agile ap-
proach, supports AI 
and iterative changes 

Task 

Meeting Management 
 

Combining IT and 
business, e.g. fintech 

Modular approach. 
Strategy and IT. Value 
streams, adaptation to 
changes. Ready mod-
els. 
 

Task, decision 

Document Processing 
 

Connecting IT and 
Business: Organiza-
tions Implementing 
Cloud and AI 

Focus on business 
value, flexible ap-
proach 

Task 

Customer Support 
 

Large corporations Process structure, 
broad industry support 
 

Process, decision 
 

Administrative 
Work/decision 
 

Organizations with a 
strong hierarchy 

Comprehensive analy-
sis of IT structure 
 

Task, decision 

Robotic Process Auto-
mation 

Defense Sector, Cy-
bersecurity 

Interoperability, pro-
cess control 

Process 

 
Digital transformation requires rethinking traditional enterprise architecture frame-

works. The framework of the future must be able to [14]: 

─ integrate digital technologies with business processes and models; 
─ support a customer-centric approach and create value for the customer; 
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─ enable rapid innovation and the ability to quickly respond to market changes and 
implement changes agilely; 

─ support DevOps, MLOps, service-oriented architecture (SOA), and micro services 
[3]. 

  The result of developing the architecture is knowledge about the priorities of 
processes for digitalization, planning the necessary changes in people, processes and 
applications and the way of implementing the functional requirements of the applica-
tion. It is also knowledge about process automation and integration between applica-
tions and processes. 

  Each process consists of tasks that provide a business service. Tasks flow 
through subsequent process stages, which are handled by departments and within them 
by specific business roles. This section discusses how to automate processes, tasks, and 
decision-making using AI Agents and standardize processes and tasks. There are 5-step 
procedure for building AI Agents, which can be used during classes [21]. 

 
1. Defining the goal. The basic question in the automation process is which processes 

to automate? They are could be email systems, meeting management, document pro-
cessing, etc. [13]. 

2. Technology selection. Using Low-Code platforms, platforms for process automation 
and robotization, and AI algorithms allows for the quick creation of efficient and 
scalable solutions [4]. The aforementioned solutions are used to build AI Agents. In 
the process of teaching digitalization at the Warsaw University of Technology, 
Make, OpenAI, Click Up software is used. The above-mentioned tools enable the 
creation of various AI Agent architectures: rule-based, using machine learning, and 
hybrid. 

3. AI training. Using the organization's knowledge to train the model. An example of 
an AI Agent in a hybrid architecture is the automation of the service's mailbox. It 
uses AI to analyze the content of the email, categorize it, recognize sentiment, and 
prepare a response to the customer in the case of various scenarios. This program-
ming is done through demonstration. The rules, on the other hand, are used to take 
appropriate actions such as sending a confirmation, rejecting the report, handling a 
repeat message for the report, creating a new report. If the AI Agent's operation is to 
show the results of its work to the user, then a user interface (chat, application form) 
should be created. For example, when handling a service box, the user interface will 
be a list of service requests and the ability for the service technician to handle these 
requests on the Kanban board. 

4. Integration with other systems. Process flow digitization involves the integration of 
various applications or processes (business services digitization shown in the 
model). This can be a continuation of the process on another team's board (e.g. an 
order for shipment appears in the logistics department after the service has performed 
a repair). It can also be an import of leads from a Facebook ad or receiving/sending 
emails. 

5. Testing and implementation – usability tests and performance optimization in ac-
cordance with the MLOps model. 
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Standardization of processes and tasks is also an important element of work automa-
tion, which ensures high repeatability. New possibilities of standardization appear 
along with new applications of Low/Zero Code [22]. How many times does each team 
create the same tasks from scratch (e.g. webinar organization plan, employee onboard-
ing, recruitment)? Each time, employees define steps, assign responsible persons and 
estimate time. It is a waste of energy and resources. In addition, it is enough to identify 
repeatable processes (e.g. marketing campaign management). Then, processes should 
be divided into tasks and subtasks (e.g. onboarding, recruitment, webinar organization). 
Breaking down tasks into smaller subtasks will make it easier for employees to com-
plete and track them. Then, for each task, the time of execution should be estimated; a 
responsible role and document templates (e.g. order, contract) should be assigned. Such 
a standardized process or task can be saved as a reusable template. Such a template can 
be automatically loaded when creating a new task, saving time each time the work is 
defined (e.g. onboarding a newly hired employee). 

Research question: Which method of teaching digitization is more effective in terms 
of the time needed to acquire the knowledge necessary to perform process automation 
tasks? 

The subject of the study are digitization courses conducted using Low/Zero Code 
and traditional methods. The subject of the study is the effectiveness of teaching digit-
ization and the time needed to prepare for independent process automation measured 
by achieving the following learning abilities: 

─ to build DevOps teams, agile management of such a team and software development; 
─ to manage the MLOps machine learning lifecycle; 
─ to create a digitization architecture and analyze digitization needs; 
─ to build applications and standardize processes on the ClickUp platform; 
─ to integrate selected applications and automate tasks using the Make platform;  
─ to program AI Agents using the Make and OpenAI platforms. 

A group of students of digitalization at the Warsaw University of Technology com-
pleted a course lasting 45 hours of study (15 hours of lectures, 15 hours of exercises, 
and 15 hours of laboratory). After completing the course, students were ready to imple-
ment process automation tasks, which they confirmed by performing a digitalization 
project and thus confirming the achievement of learning outcomes. The second object 
of the study were programming courses, the completion of which allows for the 
achievement of comparable learning outcomes, but using traditional programming 
methods. In order to identify them, a strategy of systematic search of available online 
courses was used, focusing on programs with the shortest duration, which at the same 
time ensure the achievement of all required competences. During the analysis, it was 
indicated that the following courses (104.5h) should be completed: 

─ Agile & DevOps Leadership – IC Agile Certification (16h) 
─ AI Agent Design (15h) – maven.com 
─ Business Architecture Training Program (4.5h) – Capstera 
─ Automation Agent (9h) – Bots and People 
─ Python Developer with Django (60h) - Noble Desktop 
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In addition, it is important to highlight the following criteria were used to select 
training companies: 

─ The company specializes in training topics and conducts training at various levels 
on a given topic 

─ The shortest training that provides the expected learning outcomes was selected. 

This study aimed to compare the effectiveness of teaching digitization and process 
automation using Low/Zero-Code platforms and traditional programming methods. 
The analysis also included the time needed to train a process automation specialist. The 
results of the study clearly indicate that the Low/Zero-Code method is much more ef-
fective in terms of learning and implementation time. Students of the Warsaw Univer-
sity of Technology using Low-Code platforms achieved the required competences in 
45 hours, while programmers learning traditional programming languages (e.g. Python) 
need 104.5 hours to acquire the same skills. This means that learning Low/Zero-Code 
was 232% faster. 

5 Discussion 

The use of Low/Zero-Code platforms allows for faster implementation of applications 
and digitalization processes, which is also confirmed by previous studies. Previous re-
searchers showed that creating, testing and configuring software using Low-Code is 3 
times faster than using traditional programming methods [1]. These results are con-
sistent with our findings - learning, digitization and automation of processes using Low-
Code is much more time-efficient.  

In the context of the labor market and education, the key question is, can Low-Code 
replace traditional programming? Low-Code is an ideal tool for non-technical people 
who want to implement digitalization in companies without the need for in-depth cod-
ing knowledge. By 2026, over 80% of Low-Code tool users will not have formal pro-
gramming education, which indicates the growing role of this technology in business. 
Companies using Low-Code can respond faster to internal or market needs and deliver 
solutions in a shorter time, which is key in the digital transformation strategy [9]. This 
is confirmed by OutSystems data - 65% of companies have to implement at least 10 
applications in 3-4 months, and 23% more than 50 applications in 5-6 months in a short 
time. Companies at different levels of digital maturity can benefit from Low-Code, 
achieving their goals. Companies at maturity level 3-4 (strategic digitalization, inte-
grated digitalization) can accelerate the implementation of digitalization in key areas. 
Companies at maturity level 5-6 (Continuous innovation) can use Low-Code in combi-
nation with AI for automation and intelligent data management [6]. 

Traditional programming still has an advantage in flexibility and customization of 
solutions - complex algorithms and application functions, large databases still require 
coding. However, advanced AI models and machine learning algorithms can already be 
delivered using Low/Zero Code tools, due to the possibility of using NLP. 

Despite many advantages, Low-Code is not a perfect solution. KPMG reports that 
42% of companies indicate security risks as a major problem, and 38% of companies 
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see the risk of so-called "shadow IT" - uncontrolled application deployment without IT 
department supervision [2]. Therefore, although Low-Code is effective, it requires ap-
propriate supervision, integration with IT and care for security. The article indicates 
how to solve these problems. The implementation of a DevOps team topology, which 
is responsible for creating value (process automation using AI supported by MLOps), 
support teams and platform delivery teams will certainly help in this. 

6 Conclusions 

Addressing the topic of the effectiveness of teaching process automation is an important 
topic, which is confirmed by KPMG research in 2024 [2]. According to them, only 51% 
of companies provide employees with appropriate training, which can lead to ineffec-
tive use of this technology. Low-Code is much more time-efficient than traditional pro-
gramming, which is confirmed by both our research and previous [1]. Learning digiti-
zation using Low-Code is 232% faster than traditional programming, which allows for 
faster training of employees and implementation of digitization. Low-Code changes the 
way digitization is taught - it allows for faster implementation of solutions, but still 
requires supplementation with traditional programming for more complex projects. 

We have shown that automation is not only about replacing human work with a ma-
chine and AI algorithms. It is also about standardization and templates that speed up 
the registration of tasks and the implementation of processes. Low-Code accelerates 
digital transformation and is particularly valuable for companies at levels 4, 5 and 6 of 
digital maturity [6]. Low-Code has its limitations (security, IT control), but their proper 
management (DevOps and MLOps team topologies) allows for the full use of the po-
tential of this technology. 

The results of this study point to several important areas for further researches: 

1. Analysis of the long-term impact of Low/Zero Code education – future studies could 
investigate how students use the acquired skills in professional practice and whether 
Low/Zero Code technologies become a key element of their daily work. 

2. Impact of Low-Code integration with AI – further experiments could investigate to 
what extent AI tools such as LLM (e.g. OpenAI, Make) can improve the efficiency 
of implementing digitization and automation in education and industry. 

3. Comparison of different Low/Zero Code platforms – it is worth conducting a com-
parative analysis of different tools (e.g. ClickUp, OutSystems, Power Apps) in terms 
of the efficiency of teaching and implementing automation. 

4. Impact of Low-Code on employees’ soft skills – it is worth investigating whether 
Low/Zero Code education supports the development of analytical skills, creativity 
and teamwork in the context of managing digitization projects. 

Low-Code and AI are the future of digitalization and process automation, allowing 
for faster implementation of changes and increasing the efficiency of the organization. 
However, their effective use requires an appropriate strategy, teamwork methods, meth-
ods of analyzing the needs of digitalization, training and tools that allow for the rapid 
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creation of applications and standardization of processes, automation of processes, 
tasks and communication, as well as the use of AI algorithms based on NLP. 

Acknowledgments. No 

Disclosure of Interests. The authors have no competing interests to declare that are relevant to 
the content of this article. 

References 

1. Trigo, A., Varajão, J., & Almeida, M.: ). Low-Code Versus Code-Based Software Develop-
ment: Which Wins the Productivity Game? IEEE IT Professional, 24(5), 61–68 (2022) 

2. KPMG International. (2024). Low-code adoption as a driver of digital transformation. 
KPMG. https://hub.kpmg.de/shaping-digital-transformation-with-low-code-platforms 

3. Davenport, T. H., Bean, R.: Mayo Clinic's healthy model for AI success. MIT Sloan Man-
agement Review. https://sloanreview.mit.edu/article/mayo-clinics-healthy-model-for-ai-
success (2024) 

4. Deng, X., Wang, Z., Xu, L., Zhao, J., & Yin, J.: When large language models meet multi-
agent systems: Recent advances and future opportunities. IEEE Transactions on Artificial 
Intelligence. https://doi.org/10.1109/TAI.2024.3337017 (2024) 

5. Richardson, C., Rymer J. R.: Vendor Landscape: The Fractured, Fertile Terrain Of Low-
Code Application Platforms. Forrester. https://www.forrester.com/report/vendor-landscape-
thefractured-fertile-terrain-of-low-code-applicatio-pla-
forms/RES122549?objectid=RES122549 (2016) 

6. OutSystems. The State of Application Development: Is IT Ready for Disruption? 
https://www.outsystems.com/higher-education/-/me-
dia/1561DFEFA30542ECA8F5D63D96A855FC.ashx, (2019) 

7. Liu, Y., Chen, J., Bi, T., Grundy, J., Wang, Y., Yu, J., Chen, T., Tang, Y., & Zheng, Z.: An 
empirical study on low-code programming using traditional vs large language model sup-
port. IEEE Transactions on Software Engineering (2024) 

8. Alsaadi, H. A., Radain, D. T., Alzahrani, M. M., Alshammari, W. F., Alahmadi, D., & 
Fakieh, B. (2021). Factors that affect the utilization of low-code development platforms: 
Survey study. Romanian Journal of Information Technology and Automatic Control, 31(3), 
123-140 (2021)  

9. Gartner forecasts worldwide low-code development technologies market to grow 20 percent 
in 2023. Retrieved from https://www.gartner.com/en/newsroom/press-releases/2022-12-13-
gartner-forecasts-worldwide-low-code-development-technologies-market-to-grow-20-per-
cent-in-2023 (2022) 

10. Chirapurath, J.G.: SAP named a challenger in the 2024 Gartner Magic Quadrant for RPA. 
SAP News. https://news.sap.com/2024/09/sap-a-challenger-2024-gartner-magic-quadrant-
for-rpa (2024) 

11. Dungay D.: Gartner collaborative work management magic quadrant 2024. UC Today. 
https://www.uctoday.com/collaboration/gartner-collaborative-work-management-magic-
quadrant-2024 (2025) 

12. Sandhu B.: SAP recognized as a visionary in the 2024 Gartner Magic Quadrant for enterprise 
low-code application platforms. SAP News. https://news.sap.com/2024/10/sap-visionary-
gartner-magic-quadrant-enterprise-low-code-application-platforms (2024) 

ICCS Camera Ready Version 2025
To cite this paper please use the final published version:

DOI: 10.1007/978-3-031-97573-8_17

https://sloanreview.mit.edu/article/mayo-clinics-healthy-model-for-ai-success
https://sloanreview.mit.edu/article/mayo-clinics-healthy-model-for-ai-success
https://doi.org/10.1109/TAI.2024.3337017
https://www.forrester.com/report/vendor-landscape-thefractured-fertile-terrain-of-low-code-applicatio-plaforms/RES122549?objectid=RES122549
https://www.forrester.com/report/vendor-landscape-thefractured-fertile-terrain-of-low-code-applicatio-plaforms/RES122549?objectid=RES122549
https://www.forrester.com/report/vendor-landscape-thefractured-fertile-terrain-of-low-code-applicatio-plaforms/RES122549?objectid=RES122549
https://www.outsystems.com/higher-education/-/media/1561DFEFA30542ECA8F5D63D96A855FC.ashx
https://www.outsystems.com/higher-education/-/media/1561DFEFA30542ECA8F5D63D96A855FC.ashx
https://www.gartner.com/en/newsroom/press-releases/2022-12-13-gartner-forecasts-worldwide-low-code-development-technologies-market-to-grow-20-percent-in-2023
https://www.gartner.com/en/newsroom/press-releases/2022-12-13-gartner-forecasts-worldwide-low-code-development-technologies-market-to-grow-20-percent-in-2023
https://www.gartner.com/en/newsroom/press-releases/2022-12-13-gartner-forecasts-worldwide-low-code-development-technologies-market-to-grow-20-percent-in-2023
https://news.sap.com/2024/09/sap-a-challenger-2024-gartner-magic-quadrant-for-rpa
https://news.sap.com/2024/09/sap-a-challenger-2024-gartner-magic-quadrant-for-rpa
https://www.uctoday.com/collaboration/gartner-collaborative-work-management-magic-quadrant-2024
https://www.uctoday.com/collaboration/gartner-collaborative-work-management-magic-quadrant-2024
https://news.sap.com/2024/10/sap-visionary-gartner-magic-quadrant-enterprise-low-code-application-platforms
https://news.sap.com/2024/10/sap-visionary-gartner-magic-quadrant-enterprise-low-code-application-platforms
https://dx.doi.org/10.1007/978-3-031-97573-8_17
https://dx.doi.org/10.1007/978-3-031-97573-8_17


Best Practices in Teaching Digitization and Process Automation -A Case Study  15 

13. Manshani, K.: AI task automation: A guide to streamlining your workday. International 
Journal of Computer Engineering and Technology (IJCET), 16(1), 628-642 (2025) 

14. LeanIX. Enterprise architecture frameworks: Selecting the right EA framework. 
https://www.leanix.net/en/wiki/ea/enterprise-architecture-frameworks#Selecting-the-right-
EA-framework (2025) 

15. The Open Group. TOGAF – The Open Group Architecture Framework. https://www.open-
group.org/togaf (2024) 

16. U.S. Department of Defense. DoD Architecture Framework (DODAF). https://dodcio.de-
fense.gov/Library/DoD-Architecture-Framework (2025) 

17. Business Architecture Framework. Capstera. https://www.capstera.com/business-architec-
ture-framework (2025) 

18. Gianni, D., Lindman, N., Fuchs, J.: "Complex Systems Design & Management." Proceed-
ings of the Second International Conference on Complex Systems Design & Management 
CSDM 2011, Springer. 2011 

19. Panetto, H., Baïna, S., & Morel, G.: Mapping the models onto the Zachman framework for 
analysing products information traceability: A case study. International Journal of Computer 
Integrated Manufacturing, 20(3), 239-253 (2007) 

20. Nordén, C.: The Milky Way: Map, Navigate and Accelerate Change. Information Resource 
Management (2018) 

21. Wali, A., Mahamad, S., & Sulaiman, S.: Task automation intelligent agents: A review. Fu-
ture Internet, 15(6), 196 (2023) 

22. Wojtachnik R.: Jak poukładać procesy w organizacji? Digital Passion. https://digi-
talpassion.pl/blog/jak-poukladac-procesy-w-organizacji (2025) 

23. L5.ai. (2025). Go Live in 5 Days with ACT! https://l5.ai/act, last accessed 2025/02/02 
24. Krishna, Sri: What is artificial narrow intelligence? Venture Beat, https://venture-

beat.com/ai/what-is-artificial-narrow-intelligence-ani, last accessed 2025/02/02 
25. Russell, Stuart J.; Norvig, Peter (2021). Artificial Intelligence: A Modern Approach (4th 

ed.). Hoboken: Pearson. ISBN 978-0-1346-1099-3. LCCN 20190474.  
26. Cobbe, J. and Singh J.: Regulating Recommending: Motivations, Consideration, and Princi-

ples. https://ejlt.org/index.php/ejlt/article/view/686/979 (2019) 
27. OSCE Non-Paper on the Impact of  Artificial Intelligence on Freedom of Expression, 

https://www.osce.org/representative-on-freedom-ofmedia/447829,last accessed 2025/02/02 
28. Ethics guidelines for trustworthy AI, https://ec.europa.eu/digital-single-market/en/news/eth-

ics-guidelines-trustworthy-ai, last accessed 2025/02/02 
29. The Most In-Demand Skills In the AI Era, https://www.youtube.com/watch?v=Kn1zdy-

EutY, last accessed 2025/02/02 
30. Outreach Redefines Sales Prospecting with Launch of AI Prospecting Agents, https://in-

sideainews.us7.list-manage.com/track/click?u=25b85319ed833b816410d639b&id= 
6f736344be&e=3faed23fde, last accessed 2025/02/02 

31. AI Revolution in EdTech: AI in Education Trends and Successful Cases, https://me-
dium.com/sciforce/ai-revolution-in-edtech-ai-in-education-trends-and-successful-cases-
7d5b7d69b77b, last accessed 2025/02/02 

 

ICCS Camera Ready Version 2025
To cite this paper please use the final published version:

DOI: 10.1007/978-3-031-97573-8_17

https://www.leanix.net/en/wiki/ea/enterprise-architecture-frameworks#Selecting-the-right-EA-framework
https://www.leanix.net/en/wiki/ea/enterprise-architecture-frameworks#Selecting-the-right-EA-framework
https://www.opengroup.org/togaf
https://www.opengroup.org/togaf
https://dodcio.defense.gov/Library/DoD-Architecture-Framework
https://dodcio.defense.gov/Library/DoD-Architecture-Framework
https://www.capstera.com/business-architecture-framework
https://www.capstera.com/business-architecture-framework
https://digitalpassion.pl/blog/jak-poukladac-procesy-w-organizacji
https://digitalpassion.pl/blog/jak-poukladac-procesy-w-organizacji
https://venturebeat.com/ai/what-is-artificial-narrow-intelligence-ani
https://venturebeat.com/ai/what-is-artificial-narrow-intelligence-ani
https://ejlt.org/index.php/ejlt/article/view/686/979
https://www.osce.org/representative-on-freedom-ofmedia/447829
https://ec.europa.eu/digital-single-market/en/news/ethics-guidelines-trustworthy-ai
https://ec.europa.eu/digital-single-market/en/news/ethics-guidelines-trustworthy-ai
https://insideainews.us7.list-manage.com/track/click?u=25b85319ed833b816410d639b&id
https://insideainews.us7.list-manage.com/track/click?u=25b85319ed833b816410d639b&id
https://medium.com/sciforce/ai-revolution-in-edtech-ai-in-education-trends-and-successful-cases-7d5b7d69b77b
https://medium.com/sciforce/ai-revolution-in-edtech-ai-in-education-trends-and-successful-cases-7d5b7d69b77b
https://medium.com/sciforce/ai-revolution-in-edtech-ai-in-education-trends-and-successful-cases-7d5b7d69b77b
https://dx.doi.org/10.1007/978-3-031-97573-8_17
https://dx.doi.org/10.1007/978-3-031-97573-8_17

