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When interest in learning programming began to grow in the 1980s, scientific research in computer science education also emerged. Some of the earliest studies on programming misconceptions were conducted at the university level using
languages such as PASCAL [1] and BASIC [2], [3], [4]. Today, BASIC has been largely replaced by Python in introductory programming courses. Although Python supports multiple paradigms, teaching at the elementary level typically
follows the procedural paradigm, introducing students to core algorithmic structures such as sequencing, conditionals, and loops. These are supported by foundational programming constructs including variables, if-else statements, and for
or while loops.
Importantly, learning to program is not merely a matter of learning syntax or mastering a programming language. Many misconceptions identified in earlier studies—despite differences in age group, context, and language—continue to
appear in modern programming classrooms. This suggests that difficulties in learning to program may be more cognitive than technical in nature. 
We present findings from four quasi-experimental longitudinal studies conducted over a period of four school years. Our aim was to identify and analyze frequent programming misconceptions among fifth- and sixth-grade (10-11 years old)
students using Python. These misconceptions span basic programming concepts such as variables, sequencing, conditionals, and loops. We compare our findings with earlier research and highlight the persistent nature of many
misconceptions, despite significant changes in curriculum, tools, and learner demographics.

ACTIVITY OVERVIEW
Over four school years, we designed and conducted four quasi-experimental longitudinal
studies, each targeting programming misconceptions among novices in elementary
schools. Each study was approached from a different perspective and with different
limitations, contributing to the triangulation of the research. All studies were conducted in
authentic classroom settings, involving a total of 435 students across four school years, 25
classes, five different schools, and five different teachers. 
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DETECTED MISCONCEPTIONS
Across all studies, a total of 17 distinct misconceptions were identified, primarily related to variables, sequencing, conditionals, and loops. The findings highlight the importance of addressing specific misconceptions early in programming
education and designing assessments and teaching strategies that explicitly confront them. Future work should focus on developing and evaluating teaching methods that can effectively mitigate these misconceptions in various learning
environments.

CONCLUSIONS

No significant impact on misconceptions:
the choice of a specific text-based programming
language in introductory programming (Phase 1) [6], 
the application of program visualization techniques in
reducing misconceptions (Phase 2) [7].

Significant impact on misconceptions:
using a block-based programming language as a tool
for mediated transfer after prior text-based instruction
(Phase 3) [8],
employing a block-based programming language for
mediated transfer compared to traditional instruction
(Phase 4) [9].
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*Reported rates of misconceptions are based on students’ performance in the Python programming language after the respective instructional treatments. 
Not all misconceptions appear in every phase, as their presence depends on the scope and design of the test instruments used.


