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[Abstract]

Coding education is run by many universities as a required liberal arts subject. Practical activities are very important in coding
lessons, and many creative products have been developed through the practical training. However, the reality is that there is a lack
of tools for assessing student creative products developed through coding lessons. The purpose of this study was to develop a rubric
that evaluates the creative products of student coding lesson results. The rubric was developed by applying Stevens and Levi's
four-step rubric development model, reflection, listing, grouping, and labeling, application. Evaluating the creative products with the
developed rubric allows the professor to present the exact evaluation criteria for the student's task, and has a detailed explanation
of the evaluation criteria so that the evaluation of the student's creative products can be evaluated more objectively. Students are
expected to use the pre-task rubric to help them perform tasks by gaining awareness of the assessment criteria and products.
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- Reflecting
What the students want, why they gave the assignment, what happ

<

ened when they gave the assignment, and what to expect from the

Step 1 g
assignmeant A

S

« Listing
Focus on what learning goals you will achieve as a result of your as
Step 2 signments

« Grouping and Labeling
Organize and name the lists by grouping similar expectations or

<

Step 3 goals togsther by organizing the results of steps 1 and 2 )
\/ « Applying B
Complete the rubric by applying the evaluation dimensions summar

Step 4 ized in step 3 and describing the description in the table.

T8 1. Stevens@t Levie| 222 Tt =
Fig. 1. Rubric development model by Stevens and Levi
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» Collecting samples from student performance

.4 )
)

» Classify the collected sample into several levels and spec
Step 2| ify the rationale for the classification.

\/ » Set important evaluation dimensions of performance bas
Step 3| ed on the written rationale

= Define the performance of each dimensicn
Step 4

Step 5| sion into several levels

= Evaluate student outcomes using rubrics
Step 6

» Continucusly improve the rubric

= Decide on a rating scale to divide each evaluation dimen]

Step ¥
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Fig. 2. Models by Arter and Mctighe(2001)
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Table 1. Learning Outcomes of Creative Thinking

Rubric(AAC&U, 2009)

Caoitone Milestone Benc?mark

Reflect: Create: Adapt: Model:

Evaluates Creates an | Successfully [Successfully

creative entirely new | adapts an [reproduces

Acquiring | process and object, appropriate an
Competencies| product using | solution or | exemplar to | appropriate
domain—appro| idea that is | his/her own | exemplar.
priate criteria. [appropriate tospecifications.
the domain.
Actively seeks [ Incorporates| Considers Stays
out and follows| new new strictly
through on | directions or | directions or| within the
untested and | approaches | gpproaches | guidelines
Taking [potentially risky| ~ tothe |without going| ©f the
Risks directions or [assignment in| peyond the [aSsignment.
approaches to| the final | gyidelines of
the assignment| product. the
in the final assignment.

product.

Not only Having Considers Only a
develops alogical [selected from| and rejects single
consistent plan| among less approach is
lto solve problem,| alternatives, | acceptable |considered

. but recognizes | develops a | approaches and is
Solving ) ’
Problems consequences Ioglvcal, to solving used to
of solution and| consistent problem solve the
can articulate |plan to solve problem.
reason for |[the problem.
choosing
solution
Integrates | Incorporates| Includes |Acknowledge
alternate, alternate, (recognizes |s (mentions
divergent, or |divergent, or|the value of) |in passing)
. contradictory [contradictory| alternate, alternate,
Embracing . . . )
Cmtradictimspe,rspecnves orl perspectlvves dlvergem, or| divergent,
ideas fully. |orideas in a|contradictory or
exploratory | perspectives |contradictory
way or ideas in a |perspective
small way |s orideas.
Extends a nove| Creates a | Experiments |[Reformulates
or unique idea,| novel or |with creating|a collection
question, unigue idea, | a novel or |of available
format, or question, unique ideas.
Innovative | product to format, or idea,
Thinking create new product. question,
knowledge format, or
or knowledge product.
that crosses
boundaries.
Transforms | Synthesizes | Connects [Recognizes
Connecting idgas or idgas or ideas or existing
"~ 2’| solutions into | solutions into| solutions in |connections
Synthesizing, .
Transforming entirely a coherent | novel ways. vamong
new forms. whole. ideas or
solutions
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Table 2. Educational purpose

Educational purpose

— By understanding the basic principles of programming language
coding method and program development, you can derive
related core problems in a new way.

— In consideration of the environment and technology for program
development, relevant knowledge or experience can be
appropriately applied to new fields.

- Knowing the concept of computational thinking, integrating
related knowledge and experience can be used to solve problems.
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Table 3. Competency achievement criteria

Competency achievement criteria

| can implement the presented problem in a creative way by
understanding the basic principles of programming language
coding method and program development.

| can properly apply my knowledge or experience to a new field in
consideration of the environment and various technologies for
program development.

| know the concept of computational thinking and can use it to
solve problems through related knowledge and experience.
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Table 4. Standard Textbook | Course Syllabus
Course Syllabus

X 5. EZEUA || FRE Ze|AEN
Table 5. Standard Textbook Il Course Syllabus
Course Syllabus
Online — Introduction, Chapter 1 Programming Concepts and
Python
Webex — Chapter 1 After installing Python and simple coding,
practice saving/opening files

Online = Chapter 2 Python Tutorial (Variables, Operators, Lists)
2 | Webex — Chapter 2 Program Practices Related to Variables and
Operator Lists

Online — Chapter 2 Python Tutorial( if, for, while)
3 | Webex — Chapter 2 Program practice related to if and loop
statements

Online — Chapter 3 Drawing Shapes on a Turtle

4 Webex — Chapter 3 Turtle as list
5 Online — Chapter 3 Drawing Shapes on a Turtle
Webex — Chapter 3 Turtle and loop, turtle input
6 Online — Chapter 4 Images and Sound in Turtle
Webex — Chapter 4 Handling Image/Sound Program in Turtle
7 Online — Chapters 1 to 4 summary

Webex — Chapters 2 to 4 Program Practice

8 | Midterm exam

Online = Chapter 5 Turtle Graphics and Mouse Events

9 | Webex — Chapter 5 Programs related to turtle graphics and
mouse events

Online — Chapter 6 Turtle Graphics and Keyboard Events

10| Webex — Chapter 6 Turtle Graphic Keyboard Event Related

Program Practice

Online — Chapter 7 tkinter Basics
Webex — Program practice using tkinter

Online — Chapter 8 tkinter Events
Webex — Program practice using tkinter event

Online — Introduction to the lecture, Chapter 1 Let's learn about
programming language and Python

Webex — Chapter1 Practice saving/opening files after installing
Python and simple coding

Online — Chapter 9 tkinter Various Widgets

13 Webex — Chapter 9 tkinter Various Widget Related Practices

14| Project

Online — Chapter 2 Let's learn about variables and data types.
2 | Webex — Chapter2 Program practice related to variables and
data types

15| Final exam

Online — Chapter 3 Let's learn about Graphics.
Webex — Chapter 3 Graphics Related Program Practice
Online — Chapter 4 Let's learn about operators.
Webex — Chapter 4 Operator Related Program Practice

Online — Chapter 5 Learn about lists, tuples, and dictionaries.
5 | Webex — Chapter 5 List, Tuple, Dictionary Related Program
Practice

Online — Chapter 6 Let's learn about conditional statements.
6 | Webex — Chapter 6 Conditional Statement Related Program
Practice

Online — Chapter 7 Let's learmn about loops. (for loop, while loop)
Webex — for, while Loop-related program practice

8 | Midterm exam

Online — Chapter 7 Let's learn about loops (break, continue,
9 multiple loop statements)
Webex — break, continue, Multi-repeat program practice

Online = Chapter 8 Let's learn about functions (1)

10 Webex — Chapter 8 Function—related program practice

Online — Chapter 8 Let's learn about functions (2)
Webex — Chapter 8 Function—related program practice
Online — Chapter 9 Let's Create a Windows Program (1)
Webex — Chapter 9 Windows Program Related Practice
Online — Chapter 9 Let's Create a Windows Program (2)
Webex — Chapter 9 Windows Program Related Practice
14| Project

15| Final exam

11
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Data
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Variable Operator If For While |Function

3

Strong

110.4) 1 ]0.4) 1|04/ 1]0.4 1|04/ 11]0.4] 4|15
Neg.

Neg. | 3 |1.1] 5 |1.9) 4 |[1.5| 4 |[1.5| 3 |1.1] 4 |1.5] 3 |11

Negali , |y 5| 6 |21/ 5 |1.0| 5 |1.9| 4 |1.5) 5 |1.9] 7 |2.6
ve rec. 3

Normal 59 [22.3 57 [21.6| 43 [16.3 43 [16.3 59 [22.3) 54 [20.5 82 31.1

Pos. [109/41.3106140.2/105/39.8/118(44.7|123/46.6/120(45.5 96 [36.4

Strong

Pos 92 34.8 95 (36.0/111| 42 | 98 |37.1| 78 [29.5| 85 [32.2| 79 [29.9

Positiv
e rec.
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Table 7. Differences in perception of creativity
improvement by major on creative products
S&rgg.g Neg. |Normal| Pos. S;rggg Total ()g)
n 0 0 7 30 31 68
T % .0% 0% |10.3%|44.1%|45.6%| 100%
n 1 2 20 27 24 74
Creat % | 1.4% | 2.7% |27.0%|36.5%|32.4% | 100%
n 0 1 15 15 10 41
Soe % 0% | 2.4% |36.6%|36.4%|24.4% | 100%
46.208
n 0 1 5 14 3 23
Fmnts % 0% | 4.3% [21.7%|60.9%|13.0% | 100%
n 1 2 2 6 2 13
Ar % | 7.7% |15.4%|46.2% | 46.2%|15.4% | 100%
, n 0 1 17 19 8 45
Desian % 0% | 2.2% |37.8%|42.2%|17.8% | 100%
n 2 7 66 111 78 264
Total % 8% | 2.7% [25.0%|42.0%|29.5% | 100%
p<0.5
AMESO| Cheh 88Fs™ g4k 214l Aol
Table 8. Difference in perception of convergence ability
improvement by major on creative products
S&rggg Neg. |Normal| Pos. S;rggg Total ()g)
T n 0 0 8 32 28 68
% | .0% 0% |11.8%|47.1%|41.2% | 100%
Creat n 1 0 15 32 26 74
% | 1.4% 0% |20.3% |43.2% |31.5% | 100%
n 1 1 8 19 12 41
Soc % | 2.4% | 2.4% |19.5% | 46.3% |29.3% | 100%
46.256*
Hmnts n 0 1 5 13 4 23
% 0% 4.4% |21.7% | 56.5% |17.4% | 100%
Art n 0 3 2 6 2 13
% | .0% [23.1%|15.4% |46.2% |15.4% | 100%
) n 0 1 14 22 8 45
Design % % 2.2% |31.1%|48.9% |17..8%| 100%
n 2 7 66 111 78 264
Total 100.0
% | 8% | 2.7% |25.0% | 42.0% |29.5% | 100%
p<0.5
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Table 9. Educational purpose List

Educational purpose List

— Understanding the coding method of a programming language
and deriving related problems in a new way

— Appropriate application of relevant knowledge or experience to
new fields

— Understand the concept of computational thinking and use it to
solve problems by integrating related knowledge and experience
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Table 10. Listing Process 2: List the highest level of

achievement expectations

List highest level of achievement

— Organized by dividing functions and sub—functions according to
the subject

— No errors in creating variables and storing values in variables

— Correct representation of data types

— No error occurs during data type conversion

— Accuracy of output according to input

— Precise use of arithmetic operators, logical operators, and
comparison operators

— Use appropriate data structures

— Use conditional statements clearly according to conditions and
express control flow without errors in logic

— Using functions and arguments

— No errors in the output

— Resolved running issues

— Interface design considering user convenience
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Table 11. Step 3: Grouping and Labeling

Stage 2 Highest level of
achievement expectations

— Organized by dividing functions | Group 1: Planning

and sub—functions according Organized by dividing

to the subject functions and sub-functions
= No errors in creating variables | according to the subject

and storing values in variables [~ Groyp 2: Design and
- Correct representation of data implementation

- ggisrror occurs during data ~ No errors in creating
9 variables and storing values

type conversion

) in variables
= Acouracy of output according | _ Correct representation of
to input data types

— Precise use of arithmetic
operators, logical operators,
and comparison operators

— Use appropriate data
structures

— Use conditional statements
clearly according to conditions
and express control flow
without errors in logic

— Using functions and arguments

— No errors in the output

— Resolved running issues

— Interface design considering
user convenience

— No error occurs during data
type conversion

— Accuracy of output
according to input

— Precise use of arithmetic
operators, logical operators,
and comparison operators

— Use appropriate data structures

— Use conditional statements
clearly according to conditions
and express control flow
without errors in logic

— Using functions using functions
and arguments

— No errors in the output

Group 3: Expected effect

— Resolved running issues

— Interface design considering
user convenience
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Table 12. Demographic characteristics
Frequenc .
4-1 3L Of4F Category duency Ratio(%)
M W N
IT 50 18 68 25.8
B o= Byts 49 3 ﬂ}i 1AIZF 28101 T34 14] Creat 48 26 74 28.0
- - Sco 16 25 | 15.5
7} XA 7F J 2= 1| 61—7 149 18k Major
7k Webex A A7 3P 4 0.=2 20200 _ 28171, 2021 18} ajo s 0 13 o3 8.7
7] weF A wiEgl ‘?:Zﬂ ﬁﬁé% A%t 79 AESE & & Arts 3 10 | 13 4.9
7¥8k H oite] 13hd S-S gt o s &1l o, IT et 3t Design 12 | 33 | 45 17.0
Total 139 125 264 100
878 QA mlelge Aks] s, AejololEE QI
6‘[1“]'?*, Oﬂ/\ T, IiIX}-OltHﬁL 270131.9_ EHA];—EO é‘_]'oﬂ_, %EL% 4-2 AIE2 7I. _r|°|- =2 dal 7|-|HE|'
JeE dlold 6715 A8t & 2649S to.= sk
I 129 % EE_O hﬂi T fe13 (25, Ak -
};" : H] EH lﬂ(EH E) 198 J/}EH }gﬁ; (Lq? Ei%)’ E‘; Stevens®} Levi(2013)7} #|qket FB8] 7dke] 4vhA] =
A [Pk 741(28%). W 3 A}z e 41 - -
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Table 13. 4-level rubric for creative products evaluation
. ) ) Good example Skilled Developing No effort Score
Ste| Evaluation dimension
2 10-9 86 51 0
Distinguish between The definition of the The definition of the Insufficient definition of
main functions and | relationship between the | relationship between the | the relationship between
sub—functions main function and the main function and the [ main and sub—functions
Plan according to the subject] sub—function is sub—function was and insufficient data Do not write
and search for materialsorganically structured and| organically structured, retrieval
data retrieval is sufficient{and the data search was
usually
According to data type| No errors in data type |Data type representation | Data type representation
Correct representation | representation and type and type conversion and type conversion No codin
and type conversion conversion Occasionally an error lots of errors g
occurs
Understanding input Data input/output Inconvenient data Data input/output
and output data methods and proceduresfnput/output methods and procedure No codin
are suitable for the procedures need correction g
requirements
How to use arithmetic Valid expression for  |Operation is inefficient or|Failed to write expression
operators, logical operator used prone to exceptions for operation or there is )
No coding
operators, and an error
comparison operators
Design and Using lists, tuples, [Good use of appropriate| Use of an inefficient Data structure not
implementati dictionaries and data structures and  [structure or an error in the available No coding
on operations operations operation
Use of conditional and Implement clear, Incomplete, but the Rarely write code
looping statements logic—free control flow | intended control flow is No coding
understandable
Using functions and rite programs according| The written function Simple listing of
arguments to the principle of violates the function commands without No coding
function definition definition principle writing a function
Error-free The image is displayed, | Images are displayed, Images are displayed,
implementation of the |all the functions required | some functions required | some of the functions
output for the output are by the output are required by the output are] No codin
(with images) implemented, and no |implemented, and there | implemented, and there g
errors occur are no errors more than fare no errors from 10% to
50% less than 50%
Expected effect of [The product is suitable forl The product is a little | Theproduct is lacking in
creative product use in real life lacking to be used in realjmany parts to be used in| No output
life real life
Benefit Interface consistency Provides a consistent Providing some Providing inconsistent
considering user interface to perform the [inconsistent interfaces tolinterfaces in many places No outout
convenience same or similar functions| perform the same or to perform the same or P
similar functions similar functions
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