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Abstract

The purpose of this paper is to explore ways to assess computational thinking from a formative perspective
and to design a process for assessing programming learning using Python. Therefore, this study explored the
computational thinking domain and analyzed research related to assessment design. Also, this study identified the
areas of Python programming learning that beginners learn and the areas of computational thinking ability that
can be obtained through Python learning. Through this, we designed an assessment method that provides feed-
back by analyzing syntax corresponding to computational thinking ability. Besides, self-assessment is possible
through reflective thinking by using the flow-chart and pseudo—code to express ideas, and peer feedback is de—
signed through code sharing and communication using community.
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<Table 1> Assessment Design for Text-based Programming Learning

Programming Language

Assessment Method

Analysis Method

Isaacson . . . . .
& Scott(1989) C, C", Perl, Pascal, Java Program running, Program style, Practicality Dynamic analysis
Reek(1989) UNIX Program running, Program style, Practicality Dynamic analysis
Jackson

& Usher(iggy)  *:da programs

Compare with predefined data sets, Efficiency of CPU time Dynamic analysis

Kurnia et al(2001) C++, Java

Online judge system(algorithm evaluation)

Static analysis

Analysis of the number of task performed in each learning area

Nygard(2016) Python . Static analysis
(ex: loop)

. - The program dependence graph(PDG), Concept depence Dynamic/Static
Jamil(2017) Java, C”, Python graph(CDGs) analysis
Marin(2017) Java The program dependence graph(PDG), Concept depence Dynarrnc/Statlc

graph(CDGs) analysis
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<Table 3> Computational Thinking through Python
Lee(2018) Kwon(2019) Choi(2019)
data collection Sequence
analysis Conditional
Discovery pattern Analysis Knowledge Loop
representation Operator
Function
abstraction problem decomposition Abstraction
Design Design abstraction Practice Decomposition
algorithm algorithms & procedures Algorithms
. automation Confidence
automation - - -
simulation Patience
Development Development Attitude Communication
inference parallelisms Collaboration

Creativity
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Create a grade

calculator

Assignment

|

Flowchart & »
Pseudocode

Knowledge base of i)
score= int(input("Grade:”
patterns if score »=90:
Intrinsic functions | print "A’
Loops(for, while) elsel .
if score >= 80

‘Conditionals(if, if-else, if-elif-else)
Definition of function(def, global)
Data representation
(say, print, return, )

print("8”)

Definition of variables (NAME=) Student submission

Pattern extraction

score= int(input(‘Grade:"))

Pattern matching «—— | 0 >=50:

print "A" Community
else:

The number of using intrinsic functions
The number of using loops:

The number of using conditionals

The number of using defined functions:

if score >=80:
print("8")

The number of data representation:
The number of defining variables:
The number of null variables:ddd

EX) The same condition
seems to be repeated
many times, but if you

SyntaxError: Missing

parenthesesin call to
‘print’. Did you mean
print("A")

want to be more concise,
you would better try the
'if elif else statement!

= Your strengthis ____, and elror message
your weaknessis . analysis

= Simplify your code with the
“for’ statement

» f there are two conditions,

express them as 'if-else’

statements.

Among the defined variables,

the number of used variable(s)

istare) __, and unused

variable(s) is(are) .

The number of types of

functions used is ___.

There is(are) ___ defined

functions, of which

is(are) unused.

Peer feedback

Ex) Make sure you code
your parentheses well.

Ex) Consider throwing an
error.

D, Voo faordbark

(Fig. 1) Assessment process for python programming
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