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STEM Programmes in ELI

STEM programmes since 2008 

• Robotic Coding Club (RCC)

• Students aged 10-12 

• Introduction to robotics, programming and electronics 

• Delivered in person for 8 weeks



Transition to e-Learning

• Transition STEM programmes to e-learning 
2020 

• Adapted the resources, curriculum, and 
methodology for the RCC

• Needed to take family context, interest, and 
skills into consideration



Student Engagement

• Research highlights the importance of STEM for everyday 
life and success in modern technological workplace 
(Hinjosa, Rapaport, Jaciw, LiCalsi and Zacamy 2016).

• Student engagement in STEM has been found to be lower 
in schools in disadvantaged communities (Bray, Banks, 
Devitt, and Ni Chorcora 2021).

• These children are at a greater risk of suffering ‘learning 
loss’ due to the restrictions imposed on schools 
throughout the pandemic (Darmody, Smyth and Russell 
2020).



Student Engagement

Behavioural Emotional

Cognitive



Emotional Engagement

Behavioural Emotional

Cognitive

➢ Students’ reactions to their 
subjects or activities 

➢ Interest

➢ Attitudes

➢ Motivator for behavioural and 
cognitive engagement 



Research Aim

Investigate to what extent a 
Virtual Robotic Coding Club 
(VRCC) improves K-6 students’ 
emotional engagement in STEM 
in disadvantaged communities.



A Virtual Educational Robotics Framework



Methodology

- The development of the activities, framework and their evaluation 
follow a community action research approach (Senge & Scharmer 2001; 
Bleach 2016).

- Approved by NCI Ethics and informed consent sought.

- 60 children participated virtually.

- Data collected from pre- and post-programme surveys.

- 44 children completed pre-programme surveys (34% female), and 18   
completed a post-programme survey (33% female). 

- 19 parents completed a post-programme survey. 



Enjoyment

94.44% (n=17) of children reported enjoying the VRCC.

“Child enjoyed it so much 
and had a great time 

learning in a fun 
environment.”



Interest

Interest in Science and Technology

Level Pre (N=44) Post (N=18)

Not at all 2.27% 0%

A little 20.45% 0%

Quite 18.18% 50%

Really 59.09% 50%



Limitations

Prior relationships

Response bias

Response rate



Conclusion

High levels of enjoyment and interest.

Mainstreaming and extension of STEM eLearning.

Future work investigating behavioural and cognitive 
engagement.
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Thank you

Any questions?

Email: alexandra.alcala@ncirl.ie
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