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Study of the Assessment Criteria for Programming Education
of KAIE curriculum based on Bloom’s Theories

Soo-Bum Shin’, Chul Kim™, Young-Sik Jeong™
GongJu Univ. of Edu.”, GwangJu Univ. of Edu.”, JeonJu Univ. of Edu.”™

ABSTRACT

This thesis is to presented a theoretical fundamental of an assessment criteria available to a conventional cur—
riculum because informatics subject matter education became it. We analyzed Bloom's Knowledge Dimension,
Taxonomy that have suggested most general theoretical base in the educational assessment area. Also a program-—
ming area which can improve computational thinking can be the most important chapter of the informatics subject
matter. Thus this thesis applied Bloom's theory to KAIE's informatics subject matter curriculum made by 2017.
And the result of the qualitative research through the expert panel was 14 items, 87% of Conceptual, Procedural
Knowledge and 12 items, 75% of Understand, Apply Taxonomy of Bloom's Theories in the 16 items of the cur-
riculum outlines. Applying Bloom Criteria to like these can provide theoretical fundamental of assessment trend,
development of assessment tool requested in the conventional education.

Keywords : Bloom's Theories, Programming Education Assessment, Informatics Subject Matter Curriculum
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Explanation
Knowledge of terminology
Knowledge of specific details and elements
Knowledge of subject-specific skills and
when to use appropriate procedures
in particular

structure that make them function together
algorithms Knowledge of criteria for determining

The relationships among pieces of a larger

Knowledge
Type
Factual
Knowledge
Conceptual
Knowledge
Knowledge

standards

<Table 1> Summarize of Bloom’s Knowledge Dimension and Revised Taxonomy
Criterion Explanation

b Foll A mule]el A 7HE ZHA A
Make Judgements based on criteria and
how the parts relate to the whole

)

[l
o]

recognize components of a new structure.

Construct meaning from Instructional Message,| Metacognitive | Knowledge of thinking in general and your thinking

Break a concept down into its parts and describe| Procedural
Understand |.

including oral, written and graphic information| Knowledge

Carry out or Use a Procedure in a given situation
Remember |Retrieve the right information from memory

Put pieces together to form something new or

Bloom
Taxonomy
Create
Evaluate
Analyze
Apply
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<Table 2> Number of Bloom’s categorization of the question
set and Example

Bloom Num. of Example
Taxonomy Quest.
Create,
Evaluate, 0
Remember
Given some inaccurate code, the
Analysis 2 intended function of that code and
fix it if there is the bug
As a “fixed-code” question, The
Apply 4 code' .Contail?s a single V“While"
condition with five assignment
statements within the loop
Students were given a piece of code
Understand 4 and were required to find the
matching flow chart.
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M

3.1 KAEQ HE1t DSIY =24

Computational :
Thinking i

1

1

« Data Analysis
« Abstraction

» Automation

« Decomposition
* Generalization |

ARS8 (KAIE) 9] HR
At s teen 37
&

H4o) AAH FEE g8

e Software

« Algorithm : Control Principle, Pattern Search, Flowchart etc
« Programming : Working Principle,

Search of Improvement Method etc

« Robot Computing : Production and Use of Simple Sensor Robot
e—— Computing System

+ Information Appliance(lA) : Connect with Simple IA, loT meaning, etc
+ Operating System : OS Manipulation, Install of Simple Program, etc
+ Information & Communication : Understanding of Internet,

Internet Use, etc

—> Information & Culture

* Information Ethics : Management of Internet Account, etc
* Information Life : Online Document, Moving Picutre Edit,

AR/VR Experience, etc

Curriculum Framework of the Elementary
Subject Matter



198 FEDSSE|=2K M2 H2E
W, AEIske] 37 dgeddt A7t 2-370e] TP oR
TS Stk agM ZRaRYE AZES ] U
dodel Fddoz AYgFe] sl

AFPALHE 3 d9es 25 ZH LZE =
dof o> dues, ZRagd, 253 AFEeR k]
Tl Stk KAIES] W&ol dae]ga) 2 A
AR T A SAdoleke] SHA dugs 3}
qd#e Adstelr] A% H4E Fa 2l

IR F9e) wsdd 258 WAEE T,
£, A, #&o8 FEse] FREIL =l eR 2
TR AR s AFE 5 dEs
Al aelan ZRadT o] & wEad 8k 3
2 16712 A=) Sl ki

7ol 9ol AFPYALTE strgojeh vESA g of
o Wk Wgelw AEEgs &k SSZRad 7
g wsges o] Ak z

oA

<Table 3> Knowledge Kinds of KAIE Programming Area [

3.2Z=278Y H

18

us

14y 25 X4 78 24

7|Z&o 2 KAIE =217 o
3 wEUE 257 HAHERY AF
1>9]
= el

o =22

[ ]

oI+ AR 47}
gato] th&9] <Table 3>

Procedural Knowledge, B.K.D :Bloom Knowledge Dimension]

division | Level 1 - Third Grade

Level 1 - Forth Grade

Level 2 - Fifth Grade

Level 2 -Sixth Grade

Program Meaning

Programming Language of
Necessity and Role

Programming Language
Type

Principle Investigation of a
Programming Execution

Concept |- Can understand meaning .. |~ Can understand types and|- Can investigate of a
- Can understand of necessity . . ..
of a program of 2 pro ing 1 age advantages of a programming| programming principle and
s s language experience of it execution
B.K.D |Conceptual Conceptual Factual Conceptual

Relation a Program and an
Algorithm

Understand and Application
of a Variable
— Can make a program using

Use of Repeat Structure
- Can make a program and

Control Structure

Represent| Can understand of relation| a variable appropriately Uit Stsbel E Can. el 2 il iy
. . and weaknesses of a repeat|various control structures
a program with an algorithm| and understand of a
. structure
variable scope
B.K.D |Conceptual Procedural Procedural Procedural
. . . |Understand of Relational
P f Ari . f P
rogram Execution Understand o thmetic Operator and Logical Operator Understand of Program

- Can understand that a

Operator

Debugging

Pr . . |- Can mak ram usi . .
ocess computer is operated by|- Can make a program using an. sa by “ST“g - Can debug including method
. . relational operator and logical . .
a program an arithmetic operator of various error detection
operator
B.K.D |Procedural Procedural Procedural Procedural
. . |Simple Algorithm Text Pr mmi
Simple Block Programming I gO.r1 : ext Hroetd ne Program Improvement
Implementation Language

- Can make a simple program

- Can fix a program with

Apply . . |~ Can design an simple|- Can make a program and| . .. ..
lock " L. i f f
with a block programming - and make a Jain it with a simple 1.nd1ng activity for a
language ! . simple error
program programming language
B.K.D |Procedural Procedural Conceptual Metacognitive
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<Table 4> Analysis of KAIE Programming Curriculum Area with Bloom Taxonomy (B.T. :Bloom Taxonomy)

Level 1 - Third Grade

Level 1 - Forth Grade

Level 2 - Fifth Grade

Level 2 -Sixth Grade

Programming Language of

Programming Language

Principle Investigation of a

Pr Meani . . . .
Concept. |Program Meaning Necessity and Role Kinds Programming Execution
B.T. |Understand Understand Remember Understand
Relation a Program and an|Understand and Application .
Represent Algorithm of a Variable Use of Repeat Structure |Control Structure
B.T. |Understand Apply Apply Apply
Process |Program Execution Understand of Arithmetic|Understand of Relational|{Understand of Program
g Operator Operator and Logical Operator| Debugging
B.T. |Understand Apply Apply Evaluation
. . |Simple Algorithm Text Programming
Apply |Simple Block Programming Implementation Language Program Improvement
B.T. |Apply Create Understand Evaluation
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<Table 5> Core Question for Focus Group Interview

Programming Education

- Validity of KAIE Curriculum Model by Bloom's Knowledge

Dimension

- Validity of KAIE Curriculum Model by Bloom's Taxonomy

- Connection Possibility between Bloom Theory and
- Level Validity being focused on Procedural Knowledge,

Understand and Apply Taxonomy
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