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complex code.

-
opment.1

-

documented systems.2 Since maintenance engineers fre-

to reconstruct the original design intent and reasoning 
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cycles, which in turn increase project costs and reduce 

Code comprehension is not merely a mechanical process 
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logic.

-

-
sion performance, especially when dealing with complex 

training programmes aimed at reducing mental strain and 

maintenance.

Recent research on code comprehension demonstrates 

Denny et al.6 and Smith et al.  advanced the Explain-in-

pipelines and large language models (LLMs) generated 

8 

al.9 introduced CodeCPP to automate fair code- tracing 

10 showed 

11 -

12 

13 found minimal cor-
-

al.14 -

exposing model fragility. In industrial contexts, Bexell 
et al.  explored how professional developers compre-

of intelligent systems.

Recent studies in programming and learning sciences reveal 

jointly shape how programmers develop understanding 
16 explored the 

-

-
ilarly, Paludo and Montresor (2024)  emphasised that 

-

18 analysed high-school 

19 conducted a 

20

Similarly,

Yeh et al.21

-
neering level, Chentouf22

-
opment.

23 approached comprehension com-
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derstanding in maintenance contexts. These algorithmic 

how program- ming comprehension involves not just code 

-

-

rather than surface-level code familiarity. As programming 
increasingly integrates with intelligent systems and col-

-

1. -
dominantly examined in contemporary research on 

2. 

3. -

4. RQ4. What challenges do researchers encounter in 

-

1. 
predominantly examined in contemporary research 

reviewed studies

programmers interpret and mentally follow the logic of 

-
prehension. It helps programmers retain and manipulate 

-

-

2. 

The results indicate that coding tests and comprehension 

researchers to assess understanding through accuracy, 
-
-
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several studies have used physiological tools to record 

-

-

and advanced physiological methods to gain a deeper 

3.

The most frequently used parameters across studies are 

simple yet powerful indicators of comprehension per-

advanced studies have

introduced physiological and neural parameters such as 

-

programming contexts.

4. RQ4. What challenges do researchers encounter in 

-

issues is the small sample size in experimental studies, 

-
-

and technical complexity of using advanced sensors also 

themselves add complexity to the measurement process, as 

not represent real-world programming challenges. These 

and context-aware methods that can accurately measure 

-
ware comprehension focus on code reading, tracing, and 

approach to assess comprehension, while advanced tools 
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