
Poem Generator: A Comparative Evaluation of 
a Microworld-based Learning Approach 

 
29th International Conference, ITTE, July 2015 

 
Craig Jenkins  

University of South Wales  
Caerleon Comprehensive School 

 



Computational 
Thinking 

Literacy 
Aspects 

Crosscurricular context 
Microworld-based pedagogy 

Aims 
Guiding Principles of the Research 



Microworlds 
A Philosophy of Learning with a Computer 

• A philosophy of learning with a computer credited to Papert, 
1980. 

• The idea that immersion within an interactive environment can 
develop ideas in a “natural” way. 

 
Educational computing […] has much to gain by the infusion of 
constructivism into instructional design […] The compromise is 

reached largely through a guided discovery orientation to learning 
in which the nature of the learning activity and experience is 
naturally constrained by the parameters of the microworld. 

 - Rieber, 1992 
 



Computational Thinking 
A Philosophy of Learning with a Computer 

• Applying the tools of Computer Science in other subject 
domains beyond itself. 

• Resnick and Brennan (2012) provide a framework for thinking 
about computational thinking. 
• Concepts – sequencing, conditions, … 
• Practices – debugging, modularizing, … 
• Perspectives – questioning, expressing, … 
 
[Computational thinking] is a fundamental skill for everyone, not 

just for computer scientists. 
 - Wing, 2006 

 



Political Context 
Literacy and Computational Thinking in Wales 

• In Wales there is a statutory requirement (National Literacy and 
Numeracy Framework)  to embed literacy into all lessons for 
learners aged 5-14. 
 

• The Donaldson Report in Wales has recommended that Digital 
Competence becomes a third “cross-curriculum responsibility” 
of all teachers.  
 

• The ICT Steering Group report to the Welsh Government has 
recommended that Computer Science and programming 
languages should be taught in schools in Wales.  



Rationale 
Are Microworlds a Possible Answer? 
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Microworld-based Teaching 
The Teaching Scheme 

• The microworld-based teaching scheme in Verse Drama was co-
designed by the researcher and a subject-specialist teacher.  
 

• The scheme contained two “Poem Generator” activities that were 
contextualized to the subject area with a focus on developing 
computational thinking and specific aspects of literacy.  
 

• The activities were heavily influenced by the earlier work of 
Sharples (1985) and activities he created within the Logo 
programming environment. 



Activity 1 
Building-block Programming with Snap! 

• Learners specify poem and sentence structures in the scripting 
pane. 

• Poems are randomly generated on the stage. 



Activity 2 
Textual Programming with Small Basic 

• Learners specify poem and sentence structures in the editor. 
• Poems are randomly generated in the text window. 



Design 
A pretest/post-test design 

• A quasi-experimental pretest/post-test design with an 
intervention and a comparison group. 

• Pretest and post-test measurements taken in computational 
thinking and specific aspects of literacy.  

• A microworld-based intervention for the intervention group only. 

Group Pretest Treatment Post-test 

Intervention O X O 

Comparison O O 



• “Adapt structures in writing for different contexts. 
• “Use a wide range of sentence structures choosing connectives.” 
• “Use knowledge of word roots and families; grammar, sentence 

and whole-text structure.” 

Literacy (LNF) Mapping  
(Welsh Government, 2013) 



• Concepts – sequences, loops, events 
• Practices – testing and debugging, abstracting and modularizing 
• Perspectives - questioning 

Computational Thinking Map 
(Brennan & Resnick, 2012) 



Quantitative Findings 
Independent Samples T-test 

Literacy Aspects Computational Thinking 
Aspects 

Mean Difference in Gain +5.3 +8.5 

Significance (p) 0.029 (significant) 0.018 (significant) 

Effect size (d) 0.63 (moderate) 0.68 (moderate) 

• Results indicate a moderate effect size with a significant level of 
confidence in both literacy and computational thinking aspects. 

 
(n = 51) 



Qualitative Findings 1 
Survey Responses 

• A problem with both the Snap! and Small Basic platforms is 
readability and text size.  

• The interface design of educational programming environments 
is very important when first introducing activities to learners. 

 
 
 
“I think these activities could be made better by making the writing 

bigger so you can read it easily and making what you have to do 
clearer because you don't exactly know what to do sometimes.” 

 
 



Qualitative Findings 2 
Survey Responses 

• Some learners felt a paired-programming or groupwork-based 
approach is important. 

• Pedagogic design is equally as important as the design of the 
microworld activity.  
 
 

 
Things that could be changed to make these activities better would 
be to do more group work on these subjects and to chat about the 

work more than usual. 
 



Qualitative Findings 3 
Survey Responses 

• Some learners commented on the benefits of this “joined-up’ 
curriculum. 

• More cross-curricular projects of this type should be encouraged 
to enable learners to draw links between discrete subject areas. 
 

 
 

The activities we have learnt helped us to understand different 
types of poetry. this will also help in lessons like English and Drama!

  



Conclusions 
What the Findings Tell Us 

• Quantitative findings are prima facie positive. These show that 
the microworld-based intervention saw significantly higher gains 
in the specific literacy and computational thinking aspects that 
were tested for. 
 

• Some questions arise from the qualitative data, particularly in 
relation to pedagogic design and how to organise teaching and 
learning when implementing a microworld-based approach. 

 
  



Limitations 
Factors affecting Generalisability 

• The Hawthorne effect – the subject-specialist teacher has a 
particular interest in technologically-enhanced learning. 
 

• The study took place in one school (action research) and is 
delimited by the school’s context. Learners are from an area of 
higher socioeconomic advantage and there is a smaller SEN/EAL 
intake than the national comparators.  
 

• The sample size (n = 51) is small.  
 
 

  



Next Steps 
Future Developments 

• Triangulate qualitative findings by incorporating other sources of 
data. A suggestion is observational data, i.e. screen 
capture/audio recording of interactions.  
 

• Investigate the merits of a paired-programming approach and 
use the survey data to further refine the pedagogic design of a 
future intervention.  
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