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Workshop outline
In this hands-on workshop and presentation, physical computing using SRA-programming with educational
robotics is central. 

To explore several tangible SRA-based programming environments, we have prepared for you:

• OzoBot

• Lego WeDo 2.0

• Lego Boost 

• Osmo

• Lego Spike

• Lego Ev3
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Introduction

Computer Science, Computational Thinking and Coding

3
Educational Robotics and SRA-programming in 

Education



Introduction
Programming and computational thinking in primary education.

More research is needed on how to promote computational 
thinking with associated reasoning skills and underlying 
programming concepts in education.

Computational thinking refers to skills and concepts that are 
thought-provoking for solving computer technology-based issues 
and programming problems. 

Our research focused on how primary school pupils learn to grasp 
and apply programming concepts by means of SRA-programming 
related to a development in computational thinking. 

The results obtained can make a further contribution to the 
development of knowledge on computational thinking in 
education. 4
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Sense-Reason-Act (SRA) programming
In everyday life we have already, perhaps unconsciously, experienced the principles underlying 
SRA-programming.
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Sense-Reason-Act (SRA) programming
Sense-Reason-Act (SRA) programming can be described as the process in which external, sensor-based 
observations (sense) are entered into a microprocessor, so that these observations can be compared with 
internal pre-set conditions (reason) which infers executing desired programming actions (act).
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Linear programming

7
Educational Robotics and SRA-programming in 

Education



Educational perspectives on SRA 
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Aims & Scope
1. Examine whether SRA-programming can be functionally 

applied in primary education, 

2. Determine what effects SRA-programming has on the 
development of computational thinking, 

3. Illustrate the impact of the application of different task 
designs and types of programming environments, 

4. Determine whether SRA-programming can make a 
substantial contribution to a better understanding of 
complex programming concepts.
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Overview
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In six sub-studies, the impact of Sense-Reason-Act programming on Computational Thinking 
was investigated. A variation in the programming environments used, a diversity in the 
characteristics of the task design, and different types of output have been applied. 
Underlying pedagogical perspectives have also been addressed.

Feasibility study 

The Influence of SRA-

programming on 

algorithmic thinking and 

self-efficacy using Lego 

robotics in two types of 

instruction 

 

Literature 

exploration 

Towards a research 

agenda for developing 

computational thinking 

skills by sense-reason-act 

programming with 

robots                       

 

Task requirements 

The effect on 

computational thinking 

using SRA-programming 

anticipating changes in a 

dynamic problem 

environment 

 

Teacher influence 

The effect of teacher 

interventions and SRA 

robot programming on 

the development of 

computational thinking          

 

 

On-screen 

simulations 

The impact of SRA-

programming on 

computational thinking 

in a visual oriented 

programming 

environment 

 

Output differences 

The effect of SRA-

programming on 

computational thinking 

and the impact on 

complex programming 

concepts using visual 

programming with on-

screen or tangible output 



First study
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using SRA-programming 

anticipating changes in a 

dynamic problem 

environment 
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On-screen 

simulations 

The impact of SRA-

programming on 
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programming 

environment 

 

Output differences 

The effect of SRA-

programming on 

computational thinking 

and the impact on 

complex programming 

concepts using visual 

programming with on-

screen or tangible output 

 

Feasibility study 

The Influence of SRA-

programming on 

algorithmic thinking 

and self-efficacy using 

Lego robotics in two 

types of instruction 
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Feasibility study 

The Influence of SRA-

programming on 

algorithmic thinking and 

self-efficacy using Lego 

robotics in two types of 

instruction 

 

Task requirements 

The effect on 

computational thinking 

using SRA-programming 

anticipating changes in a 

dynamic problem 

environment 

 

Teacher influence 

The effect of teacher 

interventions and SRA 

robot programming on 

the development of 

computational thinking          

 

 

On-screen 

simulations 

The impact of SRA-

programming on 

computational thinking 

in a visual oriented 

programming 

environment 

 

Output differences 

The effect of SRA-

programming on 

computational thinking 

and the impact on 

complex programming 

concepts using visual 

programming with on-

screen or tangible output 

 

Literature 

exploration 

Towards a research 

agenda for developing 

computational thinking 

skills by sense-reason-

act programming with 

robots                       

 



Third study
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Feasibility study 
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robot programming on 
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On-screen 

simulations 
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programming on 

computational thinking 

in a visual oriented 

programming 

environment 

 

Output differences 

The effect of SRA-

programming on 

computational thinking 

and the impact on 

complex programming 

concepts using visual 

programming with on-

screen or tangible output 

 

Task requirements 

The effect on 

computational thinking 

using SRA-programming 

anticipating changes in 

a dynamic problem 

environment 

 



Fourth study

14
Educational Robotics and SRA-programming in 

Education

Feasibility study 

The Influence of SRA-

programming on 

algorithmic thinking and 

self-efficacy using Lego 

robotics in two types of 

instruction 

 

Literature 

exploration 

Towards a research 

agenda for developing 

computational thinking 

skills by sense-reason-act 

programming with 

robots                       

 

Task requirements 

The effect on 

computational thinking 

using SRA-programming 

anticipating changes in a 

dynamic problem 

environment 

 

On-screen 

simulations 

The impact of SRA-

programming on 

computational thinking 

in a visual oriented 

programming 

environment 

 

Output differences 

The effect of SRA-

programming on 

computational thinking 

and the impact on 

complex programming 

concepts using visual 

programming with on-

screen or tangible output 

 

Teacher influence 

The effect of teacher 

interventions and SRA 

robot programming on 

the development of 

computational thinking          
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Feasibility study 

The Influence of SRA-

programming on 

algorithmic thinking and 

self-efficacy using Lego 

robotics in two types of 

instruction 

 

Literature 

exploration 

Towards a research 

agenda for developing 

computational thinking 

skills by sense-reason-act 

programming with 

robots                       

 

Task requirements 

The effect on 

computational thinking 

using SRA-programming 

anticipating changes in a 

dynamic problem 

environment 

 

Teacher influence 

The effect of teacher 

interventions and SRA 

robot programming on 

the development of 

computational thinking          

 

 

Output differences 

The effect of SRA-

programming on 

computational thinking 

and the impact on 

complex programming 

concepts using visual 

programming with on-

screen or tangible output 

 

On-screen 

simulations 

The impact of SRA-

programming on 

computational thinking 

in a visual oriented 

programming 

environment 

 



Sixth study
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Tangible output SRA-programming On-screen output SRA-programming

Feasibility study 

The Influence of SRA-

programming on 

algorithmic thinking and 

self-efficacy using Lego 

robotics in two types of 

instruction 

 

Literature 

exploration 

Towards a research 

agenda for developing 

computational thinking 

skills by sense-reason-act 

programming with 

robots                       

 

Task requirements 

The effect on 

computational thinking 

using SRA-programming 

anticipating changes in a 

dynamic problem 

environment 

 

Teacher influence 

The effect of teacher 

interventions and SRA 

robot programming on 

the development of 

computational thinking          

 

 

On-screen 

simulations 

The impact of SRA-

programming on 

computational thinking 

in a visual oriented 

programming 

environment 

 
 

Output differences 

The effect of SRA-

programming on 

computational thinking 

and the impact on 

complex programming 

concepts using visual 

programming with on-

screen or tangible output 



Hands-on workshop
• Select one of the tangible SRA-programming educational robotics environments.

• Try out for yourself how it works and how it should be programmed.

• Program all educational robots using the SRA approach by using sensor based information.

• Think about the impact of SRA-programming on computational thinking by applying more complex 
concepts of programming.

• Also try another SRA-programming robotic environment.

• Determine how SRA-programming by means of tangible educational robotics can be of added value 
when integrated into an educational context.

• Exchange your findings with fellow participants.
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Findings
Application of SRA-programming proves to cause 
a significant development of computational 
thinking skills and also more understanding of 
complex programming concepts

The effects identified are dependent in the 
operationalisation of SRA-programming to 
influence the development of computational 
thinking skills.

Our research addresses the following 
determining factors for a significant influence of 
SRA-programming on computational thinking:

• The effect and nature of the type of task design 
(static – dynamic)

• The relationship between pedagogical aspects 
(teacher guidance – teacher interventions –
self-efficacy)

• The programming task and the application of 
different visual programming environments
(robotics – simulations)

• The influence of differences in output of the 
programming environment used 
(on-screen / tangible)
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Wrap-up and Q&A
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Future Directions & 
Recommendations
• To determine the extent to which SRA-programming can 

contribute to the ability to solve computational thinking 
problems by means of problem-based computer science 
learning.

• Application of other types of physical and on-screen SRA-
programming environments to further determine the 
effectiveness of SRA.

• To identify whether psychological needs of the user determine 
preferences regarding the type of input/output of the SRA-
programming environment to be used.

• Whether the same yields caused by SRA-programming can be 
generated in other types of education (secondary education –
higher education).

• If unplugged environments can generate similar development on 
CT in a comparison with SRA programming.

• The need to develop more versatile assessment-tools to 
determine development on computational thinking.

Where do we go from here?
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