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Abstract 

In the contemporary education, teachers need ICT and digital skills to enhance the teaching and 
learning processes. This includes familiarity with the various digital tools they could use to carry out 
learning activities. Despite a large number of available tools for education, the new ones are 
constantly being developed so it can be challenging for teachers to choose the tools that best suit their 
needs. To support teachers in the process of planning learning activities, including the decision on 
which tools to use, tools for designing learning scenarios are being developed. Such specialized tools 
help the teachers to plan the learning process for different school subjects starting from stating the 
learning objectives and selecting teaching methods and strategies. The learning scenario also 
includes a description of all planned learning activities with the list of needed learning resources, tools, 
and equipment.  

The advantage of tools for computer-supported development of learning scenarios is that they have 
the potential to guide teachers in the process of designing learning activities that will enable 
achievement of learning objectives of a particular school subject as well as the development of generic 
skills like collaboration, creative thinking, or computational thinking skills. The analysis of existing tools 
showed that their interfaces and features are not always suited to teachers that have only basic ICT 
skills, such as primary school teachers, but require advanced knowledge and skills. 

This paper presents ongoing research with the aim to develop an easy to use digital tool for supporting 
junior grade primary school teachers in the process of planning learning activities. A prototype of a 
web tool that will guide teachers in the process of creating innovative learning scenarios for different 
school subjects is proposed.  

It is expected that the proposed tool will help teachers to choose appropriate activities and tools for 
their students, and at the same time encourage them to develop their digital skills related to the use of 
digital tools and educational games. 
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1 INTRODUCTION 

The process of designing innovative learning scenarios which includes the choice of appropriate 
teaching methods and strategies as well as tools and equipment can often be very challenging for 
teachers. Digital tools that are being developed include different features that are in line with the 
contemporary approaches to teaching and learning, and teachers might find it difficult to keep up with 
the upcoming novel technology. Also, there are many teaching methods and strategies that can be 
used, so teachers need digital pedagogical competences to choose the most effective one for their 
students to design innovative learning activities.  

By using tools that enable the creation of learning scenarios, teachers can plan the teaching process 
in a more efficient way. It is important to distinguish the concepts learning activity and learning 
scenario. A learning scenario is an instructional design model that is created for a specific subject and 
a specific situation. It describes activities and required resources and tools for involved participants 
(teachers, learners, and others) as well as the underlying pedagogical approach [1]. Learning activities 
are an integral part of a learning scenario, and one learning scenario may contain more than one 
learning activity. Each learning activity includes a task for students that is directed towards achieving 
learning outcomes [2].  

Since contemporary teaching aims to actively involve students in the learning process, the design of 
the learning activities should be innovative to motivate students for active participation and 
engagement. Learning activities should also foster the development of generic competencies such as 



computational thinking. Computational thinking is a problem-solving process that includes skills such 
as decomposition, abstraction, algorithms, debugging, iteration, and generalization. Using these skills, 
students are taught to break the problem into smaller parts, to logically organize and analyze data, 
and to identify and apply solutions to the problem [3]. These skills are useful for students during their 
education as well as for their future employment. Therefore, the development of computational 
thinking should be encouraged from an early age [4], and this can be achieved by using game-based 
learning activities. Primary school students find activities that involve playing or designing games very 
interesting, so it is more than desirable to include these activities in learning scenarios at this level of 
education [5]. The types of games that are most commonly used to encourage computational thinking 
skills are memory, mazes, and board games [6]. 

This paper presents ongoing research on how to create easy to use tool for computer-supported 
development of learning scenarios. This tool will support junior grade primary school teachers in the 
creation of learning scenarios through elaborate templates that will consist of general information and 
learning activities to develop computational thinking skills.  

2 METHODOLOGY 

The ADDIE model is chosen to develop the tool for creating learning scenarios because it is 
considered to be one of the most effective and commonly used models of instructional design. In line 
with the ADDIE model (Fig. 1), the tool will be developed through five phases - Analysis, Design, 
Development, Implementation, and Evaluation [7].  

 

Figure 1. Process of the tool development 

The goal of the first phase is to analyze the target group that will use this tool, specify requirements, 
and identify tool functionalities according to the needs of the target group. In this phase, the process of 
creating a learning scenario and existing tools for creating learning scenarios are analyzed to 
determine how to compensate their shortcomings with a new tool. 

In the second phase, the tool is designed according to the identified needs determined through 
analysis. Entity-relationship diagram is designed to display the data structure that will be implemented 
in a database, and user interface is designed in order to create a simple and intuitive interface for 
users. 

When all tool elements are designed in the previous phase, the third phase in which the development 
of a tool takes place is started. The goal of this phase is to create a prototype that will include all the 
specified functionalities.  

In the phase of implementation, the prototype that has been created should be tested in a real 
environment by the group of teachers. The last phase of a model includes evaluation where feedback 
provided by the teachers informs the development of a new, improved version of the tool.   

By using design-based research [8], the tool for creating learning scenarios will be developed in two 
cycles. In the first cycle, a simpler version of the tool will be developed, while in the second cycle 
some new functionalities will be added such as providing recommendations and enabled social 
networking for better communication within the tool.  



3 RESULTS 

So far in the research, the first three phases of the ADDIE model have been completed, and the 
implementation and evaluation will soon follow. 

3.1 Analysis 

Through analysis of existing systems with the same purpose of creating learning scenarios, it is 
concluded that existing tools are not suitable for teachers with a lack of advanced ICT skills or 
knowledge. Also, most analyzed tools have certain limitations, such as very simple templates for 
creating learning scenarios that does not cover all teaching process parts or they offer a small 
collection of recommended digital tools to include in the teaching process. 

According to the findings, it is important to develop a tool that will be easy to use. Besides the need for 
a user-friendly interface, the process of creating learning scenarios should also be better supported.  

A tool to support the teachers in process of creating learning scenarios should be aligned with the 
steps included in that process. Those are [9], [10], [11]: 

 Define learners – The first step is to decide on the target group of students so that created 
learning scenarios can be relevant, engaging, and effective. 

 Analyze the curriculum – By analyzing the curriculum, teachers are choosing content to teach 
or skills to develop. 

 Define learning outcomes – It is important to define learning outcomes because they represent 
learning goals that should be achieved with the help of a created learning scenario. Learning 
outcomes are the objectives (one or more) that express what a student needs to know, 
understand, and/or is going to be able to show after completing a learning process. 

 Design learning scenario – Design of the learning scenario starts with the specification of the 
general information about the context and the learning process. Besides learning outcomes 
that are mentioned before, grade, teaching subject, duration, correlation, and interdisciplinarity 
are also included in the general information of the learning scenario.  

 Plan learning activities – After specifying general information about the learning scenario, 
defined learning activities are planned. Learning activities should be carefully aligned with the 
learning outcomes. Within one learning scenario there may be one or more activities 
performed one after the other or in parallel (Fig 2.). 

 

  

Figure 2. Main elements of a learning scenario 

Every learning activity included in the learning scenario should be categorized in one of the three 
types – motivation activities, implementation activities, or reflection and evaluation activities [2]. By 
using these activity types teachers are encouraged to plan motivation at the beginning of the learning 
scenario, as well as reflection and evaluation at the end of the learning scenario. Motivation is a 
crucial factor in determining students’ learning activity and achievement, and by including it the quality 
of the teaching process is increased, students become more involved in it and they achieve better 



results [12]. All mentioned benefits also apply to include reflection and evaluation at the end of a 
learning activity, as it also contributes to better knowledge acquisition [13]. The second activity type, 
implementation, usually denotes activities that take place in the middle of a teaching process where 
students acquire new knowledge. 

Regarding the requirements for the tool that will be developed, the target group was determined first. 
The target group is junior primary school teachers. Besides the teachers, the tool will be used by 
administrators. The task of administrators is to manage user accounts, ensure security and efficiency 
of the tool, provide technical support to users, but also to review learning scenarios in order to indicate 
high-quality learning scenarios with the label „Example of good practice“. This label can only be 
assigned by an administrator, and it helps teachers to distinguish learning scenarios that can serve 
them as examples of good practice. 

Within the tool, teachers should be able to view their own and other publicly available learning 
scenarios. Every learning scenario will be displayed with all general information along with the 
visualization of all included learning activities. A search engine will help the teachers in finding learning 
scenarios based on one or more criteria such as keywords, teaching subject, grade, date of 
publication, the label „Example of good practice“, and popularity (number of views and uses of a 
particular learning scenario). This way they can find an existing scenario to use it as a template or they 
can remix individual activities from different scenarios to create a new learning scenario according to 
their needs. With this possibility, teachers have a chance to get inspiration from the work of their 
colleagues and they can implement examples of good practice in their own classroom. Scenarios that 
are developed based on the existing ones should contain information about the original learning 
scenarios/activities and their authors (Acknowledgment). 

3.2 Design of the tool 

The purpose of the tool is to support the planning of the teaching process. The tool is designed to 
guide teachers through defining all of the essential elements of a learning scenario in a few steps. By 
using this tool, teachers should have the possibility to design high-quality learning scenarios in an 
efficient way.  

Design of the tool first includes database design which is achieved by creating entity-relationship 
diagram. Entity-relationship diagram represents data or entity types and the relation between them. A 
relationship between entities is represented with a connection of one entity’s primary key to another 
entity’s foreign key [14]. Diagram consists of two main entities, Learning scenario and Learning 
activity. The Learning scenario entity describes the learning scenario through belonging attributes and 
is further described by the connected entities User, Keyword, Learning outcome, Learning outcome 
(CT), Learning scenario type, and Teaching Subject, an entity that is double connected to the Learning 
scenario, as a teaching subject of a learning scenario as well as correlation and interdisciplinarity. The 
Learning activity entity is also described with belonging attributes and is further described with the 
connected entities Learning activity type, Strategy and method, Teaching aid, Collaboration, and 
Performance. 

The second part of a tool design is the design of a simple interface for users without advanced ICT 
knowledge. The interface includes a display of a user profile and a section related to the development 
of learning scenarios. By selecting the correct components of a user interface an attempt was made to 
create an acceptable and comprehensible interface for users. During the design, it was planned to use 
basic elements such as input elements (select menus, radio buttons, checkboxes, text fields, and 
buttons), informational components (icons, notifications, and message boxes), and navigation that 
would include search field. 

Figure 3. Desirable sequence of learning activities types in a learning 
scenario 



Tab. 1 shows all data elements related to the user profile of a tool. The table is divided into two parts, 
first part contains data that is required to enter when a new user registers, and the second part 
contains data that, in addition to the data from the first part (besides user password), is displayed 
when viewing the profile of an existing user. 

Table 1. Data elements related to the users 

No. Label  Description  Control type Type and length  

Required data input to register a new user 

1.  First name User first name Text input nvarchar (50) 

2.  Last name User last name Text input nvarchar (50) 

3.  Username Username Text input nvarchar (20) 

4.  Email User email Text input nvarchar (50) 

5.  Password User password Text input nvarchar (20) 

Additional data retrieved from database and displayed when viewing an existing user profile 

6.  
Registration 
date 

User registration date (the current 
date is saved) 

-  datetime 

7.  User type 
Admin or user (user is default type 
value) 

- bit  

8.  Profile picture User picture (optional) Image upload nvarchar (100) 

 
Once the user registers, they can create a learning scenario. When creating a learning scenario from 
the scratch, users should enter the required data in three steps. In the first step general information 
about the learning scenario (Tab. 2, elements 1 to 5), in the second step learning outcomes (Tab. 2, 
elements 6 and 7), and in the last step keywords, correlation and interdisciplinarity are entered (Tab. 
2, elements 8 and 9). Some additional information related to the scenario should be displayed when 
the users browse through existing scenarios (Tab. 2, element 10-16). 

Table 2. Data elements related to the learning scenarios 

No. Label  Description  Control type Type and length  

Required data input to create a new learning scenario 

1.  Name Name of the learning scenario Text input nvarchar (100) 

2.  Description Description of the scenario Text input nvarchar (MAX) 

3.  
Learning scenario 
type 

Private or public scenario Radio buttons bit  

4.  Teaching subject Related teaching subjects Select menu nvarchar (50) 

5.  
Grade Grade for which the learning scenario 

is intended 
Select menu int 

6.  Learning outcomes  Related learning outcomes  Text input nvarchar (MAX) 

7.  
Learning outcomes 
(CT) 

Learning outcomes related to 
computational thinking 

Text input nvarchar (MAX) 

8.  Keywords List of keywords Text input nvarchar (100) 

9.  
Correlation and 
interdisciplinarity 

Correlated teaching subjects Select menu nvarchar (50) 

Additional data retrieved from database and displayed when viewing an existing learning scenario 

10.  Author Author of a learning scenario - nvarchar (20) 

11.  Acknowledgment Author of the original learning - nvarchar (20) 



scenario (if applicable) 

12.  
Duration Sum of duration of all learning 

activities 
- tinyint 

13.  
Strategies and 
methods 

Learning and teaching strategies and 
methods that are used in all activities 
of a learning scenario 

-  nvarchar (100) 

14.  

Collaboration Level of collaboration included in all 
activities of a learning scenario 
(individual, pair, small groups, class-
based) 

- nvarchar (50) 

15.  
Teaching aids for 
teachers 

Teaching aids needed for 
implementation in all activities of a 
learning scenario 

- nvarchar (100) 

16.  
Teaching aids for 
students 

Teaching aids needed for 
implementation in all activities of a 
learning scenario (students) 

- nvarchar (100) 

 
The second part of creating a learning scenario includes entering information about all learning 
activities. As mentioned before, learning scenario can have from 1 to n activities that can take place 
one after the other or in parallel. To specify the order in which activities are performed, the ordinal 
number of each activity should be entered. In this way user can define whether the activities are 
performed one after the other (if the ordinal number is higher by one from the previous one), or in 
parallel (if the ordinal number is the same as the previous one). Other required data to create a 
learning activity are described in Tab. 3. 

Table 3. Data elements related to the learning activities 

No. Label  Description  Control type Type and length  

Required data input to create a new learning activity 

1.  Ordinal number Ordinal number of a learning activity Select menu tinyint 

2.  Activity type The type of a learning activity  Select menu nvarchar (50) 

3.  
Use of digital 
technology 

With or without digital technology   Radio button bit 

4.  Performance Way of activity performance Radio button nvarchar (30) 

5.  Name The name of a learning activity Text input nvarchar (200) 

6.  Description Description of a learning activity Text input nvarchar (MAX) 

7.  Duration Duration of a learning activity Text input time (7) 

8.  
Strategies and 
methods 

Used learning and teaching strategies  Select menu nvarchar (100) 

9.  
Collaboration Level of collaboration (individual, pairs, 

small groups, class-based) 
Select menu nvarchar (50) 

10.  
Teaching aids 
for teachers 

Teaching aids used by teachers in 
learning activity  

Select menu nvarchar (100) 

11.  
Teaching aids 
for students 

Teaching aids used by students in 
learning activity  

Select menu  nvarchar (100) 

Additional data retrieved from database and displayed when viewing an existing learning activity 

12.  
Acknowledgment Author of the original learning activity (if 

applicable) 
- nvarchar (20) 

13.  Author Author of a learning activity - nvarchar (20) 



3.3 Development of the prototype 

To create the tool prototype, first, the database and a data model were created followed by the 
creation of a web application where a simple, intuitive, and responsive user interface was created. 

The database was created in Microsoft SQL Server Management Studio [15] and was accessed by 
using the object-relational mapping framework Entity Framework Core [16]. To develop a web 
application, Net Core cross-platform [17], version of .NET, was used and the programming language 
C#. 

In Fig. 4, an interface for entering a new learning scenario in three steps is displayed. 

 

STEP 1 

  

STEP 2 

 

STEP 3 

 

Figure 4. Interface for creating new learning scenario 



4 CONCLUSIONS AND PLANS FOR FUTURE WORK 

In the first cycle of the development, a simple prototype of a tool has been developed that allows users 
to create learning scenarios based on the existing scenarios or from the scratch. The prototype will be 
published on the web, and a target group of teachers will test it in a real environment. At the very end 
of the testing period, teachers will provide feedback about the tool by drawing attention to the 
functionalities that are missing or should be improved. 

In the second cycle of the development, the tool will be upgraded with recommendations regarding 
certain types of activities that teachers could include in the learning scenario like activities for 
motivation and reflection as well as recommendations of digital tools that could be used to perform 
learning activities. Using recommendations, teachers will also be encouraged to include game-based 
learning activities in their learning scenarios, especially those for the development of computational 
thinking skills. To further enhance the process of learning scenarios development, the tool will include 
social networking features like sharing and commenting on learning scenarios. After the 
implementation of the designed learning scenario, teachers will have the opportunity to write 
impressions and observations. This information could help other teachers who want to carry out the 
same or similar learning activities with their students. 
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