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___________________________________________________________________________ 

Abstract: This work considers the block-to-text programming transition, stressing 

representational and syntactic challenges that require careful instructional design, particularly 

for primary school students. The design and development of a carefully crafted Scratch-to-

Python learning progression for Malaysian Standard 4 students is presented. The research 

follows a product-oriented approach to design and development. The design of the instructional 

structure takes into account Cognitive Load Theory, learning transfer, and computational 

thinking and states four design principles, namely representation alignment, progressive 

scaffolding, focus on code analysis, and cross-representation mapping. Two instructional paths 

are proposed: a Sequential model with eight Scratch lessons and eight Python lessons and a 

Concurrent model with eight Scratch and eight Python lessons altogether. Both paths have two 

lessons a week for 8 weeks. The paper describes design reasoning, concept mapping, 

instructional sequencing, assessment matching, and formative improvements gained through 

pilot implementation. Particularly, the final design for the main study places Scratch and 

Python code-analysis pre-test prior to the instruction, an intermediate engagement assessment 

at the end of Week 6, another engagement assessment at the end of Week 8, and code-analysis 

post-test after instruction. This paper adds to the body of research a clear instructional design 

specification but not the results of its effectiveness testing. Comparative testing will be done in 

future research. 

 

Keywords: block-based programming; text-based programming; Scratch; Python; design and 

development research; primary education; code analysis skills 
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Introduction 

In this paper, the use of programming in computational thinking education will be considered 

along with problems associated with shifting from a visually organized block code to text. The 

scratch program presents the structure of the program graphically, while the Python language 

requires the learner to take into account the text, punctuation, indentation, and execution of the 

program (Lin & Weintrop, 2021; Strong et al., 2025). 

 

For elementary school children, a successful shift should ensure both conceptual continuity and 

an incremental increase in representation complexity at a reasonable pace. In case of the 

substitution of Python for Scratch without ensuring that the learners are aware of common 

elements between the two programs, the transition would not be successful. Contemporary 

literature proves the need to establish connections between block-based and text-based 

representations with scaffolding helping beginners to reason across modalities (Lin et al., 2025; 

Strong et al., 2025). 

 

The paper will describe the design process of two complementary learning paths for the learners 

of Standard 4 in Malaysia. The value of this research is in providing design logic of the learning 

path which includes lessons' organization, mappings of constructs, assessments, and 

adjustments due to pilot studies. The paper does not provide results of comparing the relative 

effectiveness of the two approaches. 

 

Problem Statement 

The literature on programming education often stresses the importance of computational 

thinking and programming success, but instructional descriptions give considerably less 

information on how students are coached to transit between different representations. The 

process of moving from blocks to code requires more than syntax acquisition; students need an 

opportunity to see the equivalent operations, predict the operation of the program, and use 

analysis strategies in the new representation system. Transition support is identified by Strong 

et al. (2025) as a separate issue; Lin et al. (2025) show how a transition between representations 

could be facilitated. 

The second design issue is the timing of evaluation. Tests including questions related either to 

Python language or to connections between Scratch and Python language cannot be interpreted 

in the same way if a certain group of participants knows only about Scratch. Thus, the current 

project sees instructional experience and alignment of assessment instruments as two sides of 

the same design problem. The idea is to develop an appropriate and age-appropriate sequence 

before testing any causal hypotheses. 

 

Research Objectives and Questions 

Three goals for the development process are outlined in the paper: (1) identification of the 

design requirements for the progression from Scratch to Python; (2) conversion of these design 

requirements into Sequential and Concurrent lesson pathways; and (3) description of the 

formative changes made to the lesson and assessment structure. Three research questions that 

follow from these are related to the design requirements, their implementation in lesson 

pathways, and procedural changes made. 
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Literature Review 

 

Block-Based and Text-Based Programming 

Block-based environments help novice learners since they make the components of programs 

and valid combinations thereof more apparent. Conversely, textual programming requires 

learners to find the same constructs in an entirely different system. Hence, the learning problem 

represents a representational shift as opposed to just a change in software (Lin & Weintrop, 

2021). Studies on shifts in representation stress explicit mapping, guided practice, and well-

chosen bridging activities (Strong et al., 2025). 

 

Scaffolding and Learning Transfer 

Scaffolding is a way of providing temporary help to students until they gain the requisite skills 

needed to act independently. Scaffolding is defined in this research as the provision of matched 

examples, guided tracing, side-by-side comparisons, and Python problems with gradually 

fading help. Transfer is defined conservatively as the intended ability to transfer coding analysis 

ideas to both Scratch and Python formats; it is still an open question whether the transfer 

actually occurs (Lin et al., 2025; Chen et al., 2026). 

 

Code Analysis and Engagement 

Code analysis includes the prediction of outcomes, tracking of the control flow, detection of 

bugs, and analysis of changes in variables. This kind of task allows students to prove their 

understanding of concepts without the need to have each task as a coding activity. Engagement 

is a separate construct, which includes affective, behavioral, and cognitive aspects of learning 

(Fredricks et al., 2004). Thus, the designed program distinguishes between code-analysis tests 

and student engagement survey. 

 

Theoretical and Conceptual Foundations 

This design is based on three different but complimentary approaches. Cognitive Load Theory 

serves as a guide in introducing syntax and using worked examples. Learning transfer suggests 

establishing explicit relations between identical elements of programming. Finally, 

computational thinking influences choice of sequence, conditionals, repetition, decomposition, 

tracing, and debugging as the main elements of the course content. As a result, principles of 

representation alignment, scaffolding, analysis of code, and cross-representation mapping 

become the design principles of this course. These principles operate as design propositions 

rather than results achieved during the pilot study. 

 

Table 1: Theoretical Foundations and Operational Design Principles 

Foundation Design implication Instructional example 

Cognitive Load Theory Manage new notation and 

syntax demands 

Matched worked examples 

and short code segments 

Learning transfer Make shared concepts across 

representations explicit 

Scratch block-to-Python 

statement mapping 

Computational thinking Focus on reasoning about 

code behaviour 

Tracing, debugging, 

prediction and explanation 
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Methodology 

 

Research Design 

The DDR Type I approach that focuses on products was used in developing the instructional 

product. The process involved the following steps: requirement analysis, design specification, 

development of instructional materials, evaluation by experts, piloting and then revision. The 

development goal was to create a teaching progression involving lesson plans, presentation 

material, exercise activities, and related assessment schemes. This report covers the design 

specification and procedures involved in improving the model. It does not involve experiment 

to assess its effectiveness. 

 

Learners and Implementation Context 

The intervention involves Malaysian Standard 4 children, aged about ten years. The pilot lasted 

for four weeks and involved 50 children from one urban primary school in northern Malaysia, 

with 25 children placed in each condition. One teacher delivered the intervention in both 

conditions. The main study will involve eight weeks and 16 lessons. The pilot will only inform 

design issues; statistical results from the pilot cannot be used again. 

 

Instructional Design Procedure 

The Sequential Pathway entails that the Weeks 1-4 are devoted to eight Scratch lessons, and 

the Weeks 5-8 are devoted to eight Python lessons. In contrast, the Concurrent Pathway 

entwines both the Scratch and the Python lessons in the entirety of the 16 lessons. Both the 

pathways entail two lessons of thirty minutes each in a week. Even though both the pathways 

are associated with similar computational concepts, both the pathways vary in the timing of the 

learners’ introduction to the textual representations. 

 

Table 2: Definitive Main-Study Instructional Architecture 

Period Sequential pathway Concurrent pathway 

Weeks 1–4 (Lessons 1–8) Scratch instruction Integrated Scratch and Python 

Weeks 5–8 (Lessons 9–16) Python instruction Integrated Scratch and Python 

Dose 16 × 30-minute lessons 16 × 30-minute lessons 

 

Design Review and Formative Refinement 

Expert review of the instruments associated with the related research provided guidance for the 

appropriate use of language for each age group and construct validity; however, this is not 

meant to imply independent verification of the whole instructional system or its efficacy as a 

result of this work. The specific expert reviews of the instructional design and validation results 

for the platform are not included in this article due to lack of independently verified data set. 

 

Design and Development of the Learning Progression 

 

Cross-Representation Concept Mapping 

Concept maps serve as the link between design principles on paper and teachable class 

activities. Equivalent constructs were found in both Scratch and Python, and then converted 

into short cases that ask the students to predict, trace, compare, or debug the behavior of the 

program. This is a conceptual map, not a one-to-one mapping, because some elements in 

Scratch and Python do not map to each other precisely, and we do not want to suggest that there 

is an exact equivalence. 

 

https://creativecommons.org/licenses/by/4.0/?ref=chooser-v1


Copyright © Academic Inspired Network 

- All rights reserved 

 

This work is licensed under  

CC BY 4.0 

 

 

 
 

 

 

156 

 

Volume: 11 Issues: 87 Special Issue [October, 2026] pp. 152 -159 

Journal of Islamic, Social, Economics and Development (JISED) 

eISSN: 0128-1755 

Journal website: academicinspired.com/jised 

DOI: 10.55573/JISED.118711 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Table 3: Illustrative Scratch–Python Concept Mapping 

Concept Scratch example Python example Target analysis 

skill 

Sequence Ordered connected blocks Ordered statements Trace execution 

order 

Variables Set/change variable blocks Variable assignment Track state changes 

Selection If / if-else blocks if / else statements Predict branch 

execution 

Repetition Repeat / forever blocks for / while loops Trace iterations 

Input and output Ask / say blocks input() / print() Relate interaction 

patterns 

Debugging Incorrect block 

arrangement 

Logical or syntax 

error 

Locate and explain 

an error 

 

The mapping table represents a design specification. The accurate lessons must be checked 

against the teacher manual before submitting the journal. Abstractness through the use of blocks 

and Python functions must be implemented only when such topics have been covered in the 16 

lessons in the curriculum. 

 

Sequential and Concurrent Learning Pathways 

In the Sequential path, Scratch is used first for creating representations that are visual in nature. 

The subsequent teaching of Python takes up the same concepts but now using representations 

that are textual in nature and including prompts that encourage the learners to compare the 

execution, structure, and output. On the other hand, in the concurrent pathway, the comparison 

is made between representations of the two languages within one instructional period. Both 

paths include structured prompts to encourage analysis. 

 

Lesson-Level Teaching Routine 

A 30-minute procedure for increasing consistency is suggested. It comprises introduction of 

and access to the previous concept, a sample solution, code tracing or debugging, a task for the 

learner, and an explanation/reflection. Each of the components might take different times 

depending on the complexity of the concept, but the overall lesson will take 30 minutes no 

matter what. This procedure provides a framework without assuming that all students move at 

the same pace. 

Table 4: Illustrative 30-Minute Lesson Routine 

Phase Approximate time Purpose 

Concept introduction and recall 5 minutes Connect to prior representation 

Worked example and mapping 7 minutes Make program behaviour visible 

Guided code analysis 8 minutes Trace, predict or debug 

Independent/paired task 7 minutes Apply concept 

Explanation and closure 3 minutes Articulate reasoning 

 

Assessment Alignment and Pilot-Informed Refinement 

Two sets of outcomes families are clearly outlined by this experiment. Two code analysis 

measures (Scratch CASA and Python CASA) are performed before and after the final 

experiment. The Student Engagement and Attitude Survey (SEAS) is performed twice after 

exposure to Scratch and Python for each set. The first SEAS test was conducted after week 2 

when the Sequential group was exposed only to Scratch and the Concurrent group was exposed 
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to both. It limits the use of this test as an equivalent to pre-exposure. The schedule resolves this 

problem without transforming the pilot test into a normal pre-test. 

 

Table 5: Definitive Assessment Schedule 

Time Assessment Measurement 

interpretation 

Before Week 1 Scratch CASA pre-test and 

Python CASA pre-test 

Pre-intervention baseline 

End of Week 6, after Lesson 

12 

SEAS T1 Intermediate/mid-late 

engagement measurement 

End of Week 8, after Lesson 

16 

SEAS T2 Post-intervention 

engagement measurement 

After Week 8 Scratch CASA post-test 

and Python CASA post-test 

Post-intervention code-

analysis performance 

 

SEAS T1 is not a typical pretest since it is conducted after both groups have interacted with the 

programming representation contained in the survey. The CASA posttests will be conducted 

after the last instructional period has ended to ensure that evaluation does not interfere with the 

instructional process. This helps establish how the measurement aligns with the construct being 

tested and illustrates the formative nature of pilot studies (Thabane et al., 2010). 

 

Discussion 

The primary advantage of the developed progression is the clear definition of how Scratch and 

Python could be taught together to children. It makes representational alignment a design choice 

and offers two exposure sequences to be compared in future research. It satisfies calls for direct 

transition assistance as it cannot be assumed that skill in blocks implies skill in text (Strong et 

al., 2025; Lin et al., 2025). 

 

The design also separates the instructional design process and evaluation of its results. The 

concept map, lesson sequence, and assessment schedule are development artifacts and do not 

provide a proof of increased coding analysis skills or engagement. The pilot has uncovered the 

timing of the assessment problem and helped to refine the procedure, yet a controlled evaluation 

is necessary to assess which instructional path is more effective and whether there is 

representation transfer. 

 

Another consideration relates to the quality of measurement. While content review helps to 

ensure the relevancy and clarity of items, it cannot replace evidence of internal consistency and 

construct validity. Item-level psychometric analysis is necessary before the aggregate scores of 

the SEAS pilot could be considered validated measures in the main experiment. This is why the 

design paper does not use engagement-score changes as the proof of success of the developed 

model. 

 

Educational Implications 

The progression provides a concrete basis for educators to develop matching Scratch-Python 

pairs and code analysis tasks. It serves as a specification of criteria in terms of representational 

continuity and scaffolding for curriculum developers, rather than desirable features to 

incorporate in the design of a programming language intervention curriculum. For researchers, 

it highlights the importance of differentiating sequencing of instruction from timing of 

measurements. 
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Limitations and Future Research 

This paper is a design and development report rather than an effectiveness study. It does not 

include independently verified findings of instructional platform validity or a completed 

primary study comparison. The lesson routine and concept map are design examples that should 

be independently validated against the resulting instructional platforms. It will be the job of 

future research to examine the issues of implementation fidelity, item functioning analysis, code 

analysis findings, and effectiveness of the Sequential and Concurrent paths. 

 

Conclusion 

Scratch to Python progression, which is described in the following, is a theoretically based and 

replicable instruction design for Malaysian elementary schools. Two possible routes of 

progression, the common focus on code interpretation, and the assessment plan corresponding 

to children’s representational experiences were specified. The main value of the research 

consists in the design process of the instructional material; issues of transfer and comparative 

effectiveness still have to be empirically clarified. 
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