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Abstract: In this study, we explore the design and implementation of an online engagement on 

Turtle Blocks (microworld) and how it supports the introduction of core programming concepts 

in alignment with the constructionist approach. The engagement provided opportunities for 

discussions and collaborations amongst peers via synchronous online session and asynchronous 

instant messenger (IM). The preliminary analysis helps in understanding the nature of 

collaboration, tinkering by the learners and varied styles used for problem-solving. 

Introduction 
Visual programming languages such as Turtle Blocks (https://turtle.sugarlabs.org/) have several advantages for 

novice learners over text-based languages. Turtle Blocks is an implementation of constructionism and can be 

categorised as a microworld. The microworlds have several affordances for novice learners which include, having 

a very low threshold, “objects to think with” and tinkerability and as such allow different ways of thinking and 

knowing (Resnick and Rosenbaum, 2013, Noss & Hoyles, 2017). In this study, we report the design and 

implementation of an engagement aimed at introducing novice learners to a microworld in the form of a visual 

programming language Turtle Blocks. The objective of the study was to explore how the design of an online 

collaborative engagement influenced the teaching-learning processes in the context of a microworld. The main 

research question had two parts: first to understand the learning processes of the participants, and second, was to 

identify which features of our designed engagement were beneficial in the constructionist framework of learning. 

The insights gained from the analysis so far provide us with some broad findings and ideas for the next iteration 

of the engagement. We discuss some episodes from the engagement in the context of problem-solving, 

computational thinking and collaborative interactions. 

Designing microworld engagement and context 
The six synchronous online sessions, increasing in complexity of one hour each, spaced across three weeks 

introduced some of the foundational programming concepts in the form of various code blocks and their 

combinations in Turtle Blocks using the context of projects. The sessions were anchored by one researcher with 

other mentors (four) coming in for particular sessions and facilitating discussions on the IM platform. The code 

blocks covered in these sessions were movement blocks (forward, left, back, right), colour blocks (colour, shade), 

loops and conditionals (repeat, forever, if, if-else), variables (box), logical (OR, AND), numbers (number, 

random), functions (action). These blocks demonstrated some computational concepts such as sequences, 

iterations, loops (simple, nested), data (stepping variables and their manipulation), events, conditionals, operators, 

and parallelism (Brennan and Resnik, 2012). The challenges were voluntary and cohort-driven, and learners were 

encouraged to present their own design challenges to their peers. The IM group was used to share artefacts and 

for communications and discussions between the learners and the mentors. A curated wiki page containing 

exemplar projects from the Turtle Art community was created for the participants 

(https://metastudio.org/t/turtleart-challenges-wiki/4036). Several unique variations, indicating tinkering and 

different ways of problem-solving were seen in the submitted projects. 

An open invitation for the engagement was sent out to potential participants. Five participants (out of a 

total of nine) submitted the project files and reflection sheets, while others participated partially on the IM platform 

and attended few live sessions. The distribution of learners was as follows: Grade 4-5 (1), Grade 6-8 (2), Grade 

9-12 (1), Adult (1) and were from urban and semi-urban Indian settings. The data was collected primarily from

the following sources: (i) Reflection Sheet, a reflective questionnaire completed by the participants, (ii) the project

files, (iii) discussions on the IM platform, (iv) researcher notes and observations. A mixed-methods approach was

used for the analysis. The reflective entries were coded according to the following themes: episodes of discovery,

challenge, overall experience, problem-solving. This analysis is not yet complete.

Findings 
The project files were investigated for the presence of the categories of coding blocks that maps to the 

computational concepts described earlier. Figure 1 (a) shows the preference for certain types of simple blocks, 
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 while some blocks were not used at all. Also, a few projects utilised new blocks which were not discussed in the 

sessions. Most of the projects just involved the usage of sequencing, iteration and randomization. One of the 

recurring patterns in the reflection sheet of the participants indicated the fondness for the random block in 

combination with set-color which produces non-repeatable, non-reproducible color patterns (Figure 1 (b)). The 

participants found the concept of randomness quite intriguing, as it was a novel concept for them which was 

echoed in the sentiments as expressed in their Reflection Sheet.  

     
(a)       (b) 

Figure 1. (a) Relative usage of blocks, colours indicate different learners  (b) Multi-color wheel with random 

 

The open-ended nature of the challenges encouraged creative thinking as there was no single right answer. One 

of the powerful features of computationally powered graphics is the versatility of the designs that are possible 

during the learning process. The tinkering at times led to serendipitous discoveries by the learners as evidenced 

by entries in reflective journals. Even with the use of limited blocks for programming, variations could be found 

in approaches to problem-solving and styles in different learners.  

Discussion and reflections 
The study highlights the importance of gradual scaffolding of the computational concepts along with opportunities 

for non-linear explorations and proposes that these should be elicited within the context of exploring personally 

meaningful projects challenges. Our preliminary observations addressing the first part of the research question 

indicate that certain programming concepts are not very intuitive for every learner and require more facilitation 

on part of the designer. The artefact analysis of the submitted projects indicates that most participants found it 

easy to apply simple blocks in combination with repeat and random to create various designs. Using a microworld 

like Turtle Blocks with its design features it is possible to support novice learners irrespective of their age in 

online settings with minimal didactical teaching. Some aspects of the engagement design that worked well in this 

iteration included presenting only the challenges and the idea of introducing all the exemplar projects in the 

beginning. This approach encouraged the participants to attempt challenges and experiment with designs which 

matched their readiness levels and interest. We can perhaps say that the different levels of learners in the cohort 

and their differing familiarity with Turtle Blocks created a zone of proximal development that supported 

collaborative learning and the designs themselves became objects to think with and hence having a diverse group 

and open-ended challenges proved to be useful. Further analysis of the existing data can lead to more insights. 

How some of the infrastructural challenges identified during the study influence the learning process is an open 

question that needs further study. Being such a small sample and limited time frame of three weeks, substantial 

claims cannot be made about the teaching-learning process and remains an obvious limitation of the study.  
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