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Importance of Code Proficiency

“Code Proficiency reflects an individual’s ability to understand and interpret
code constructs.”
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Determining Code Proficiency is complex
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# Print a string

BASIC

print("Hello, World!")
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# Create a list of squares from 1 to 10

squares = [x*k2 for x in range(1, 11)]

Not trivial and highly
debatable [2]

No standard Proficiency
Level

Proposing the framework to
determine Code Proficiency
Levels
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Research Method

Step 1: Detection Configuration

ast — Abstract Syntax Trees Code Construct el b

] [ |
Source code: Lib/ast.py ] 1
i . 1
: rint() i
The ast module helps Python applications to process trees of the Python abstract syntax grammar. The ab- 1 rea d ( ) p '
stract syntax itself might change with each Python release; this module helps to find out programmatically 1 rea d | I n e ( ) i
what the current grammar looks like. ! retu ' ( ) f
e i :
An abstract syntax tree can be generated by passing ast.PyCF_ONLY_AST as a flag to the compile() built- 1 . . | . |
in function, or using the parse() helper provided in this module. The result will be a tree of objects whose i W rl te( ) SI I I l p ea SS I g n :
classes all inherit from ast.AST. An abstract syntax tree can be compiled into a Python code object using the L . t | . 1
built-in compile() function I W rl e I n eS ( ) Ife | Se "
1 "
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The abstract grammar is currently defined as follows:

module

.
mod = Module(stmt* body, type_ignore+ type_ignores) g)
| Interactive(stmt* body) re eX

| Expression(expr body)
| FunctionType(expr+ argtypes, expr returns)

Textbooks

stmt = FunctionDef(identifier name, arguments args, .
stmt+ body, expr+ decorator_list, expr? returns, read(): \W+ .*. 'ea d\( .*\) erte(): \
string? type_comment, type_param# type_params)
AsyncFunctionDef(identifier name, arguments args,

stmt+ body, expr# decorator_list, expr? returns, W+ .*.erte\(.*\) SlmpleaSSIQn: \W+ .*\

string? type_comment, type_param+ type_params)

ClassDef(identifier name, —_ 1 . .
mions) sk=\s¥\w+.* ifelse: if\s+\w+.*:\n.*\
keyword+ keywords,

stmt+ body, sk

expr+ decorator_list, nelse: .

type_param+ type_params)

Return(expr? value)

Step 1: Gathering the list of Code Step 2: Developing the list of Regular
Constructs Expressions



Research Method (cont.)
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Research Method (cont.)

Step 3: Determining Code Proficiency Levels

Ub
Book Book Book Book Book
#1 #2 #3 #4 #5
bisub , biadd, print, biadd, print, ifelse, print, return, import, print, print, simplefor,
return, ... simplefor, ... return, ... L while, ...

*Avg. Position Across
Textbooks

Uber
Sequence

bisub, biadd, print, return, import, ifelse, simplefor,
while, ...

Step 1: Removing the outlier that exceeds the standard
deviation

Step 2: Calculating the average position of each Code
Construct across textbooks

Step 3: Sorting the average position of Code Construct
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An Application to Python

How can textbooks be used to determine Proficiency level?

Explores how textbc . | Code Proficiency lg .
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Limitations and Future Outlook

There is no clear assignment for higher levels.
Are there dialects?

Another way of characterizing Python code.
|Idea is transferrable to other programming languages. (To all?)

. Help in code understanding when using Al-assisted code generators?
Will we be able to transform code from one level to another one? (e.g., C1 -» B1)
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