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Research on the Assessment Criteria of Programming Education
based on Bloom's Taxonomy in the Elementary and Secondary School

Soobum Shin
Gong-Ju University of Education

ABSTRACT

It needs theoretical assessment fundamental for informatics curriculum to judge appropriate grades and measure
academic standard of an learner according to be included in the conventional curriculum. Thus this study tried to
present an criteria on programming area of an informatics curriculum through bloom taxonomy and knowledge
type. And it presented assessment criterion on each steps from “Remember” to “Create”. And we presented
knowledge type examples of programming such as Factual to Metacognitive based on Bloom’s knowledge types.
Also we analysed that most important level or type is Apply Level, Create Level and Procedural Knowledge. We
investigated for each criterion of programming assessment based on bloom’s theory through Delphi method. And
the result of this investigation was that area of bloom’s taxonomy was CVR 090, Validity 0.85 and area of
knowledge type was CVR 0.90, Validity 0.79. So it can decide to accept for our assessment criteria of program-
ming education based on Bloom theory.
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<Table 1> Summarized Domestic SW curriculum of
Informatics Related Subjects

Ele. Pract1.cal Tech. Sec. informatics Subject
Subject
- Extract Core Elements
Abstraction from Understanding and
Analysis of Problem
- Algorithm
Algorithm Procedure . Understanding &
Problem Solving .
Expression
- Programming Language
-SW Dev. Environments
.| Understanding |- Variables and
Programmi . .
- - Programming Calculation
e Elements and |- Input & Output
Structure - Control Structure
- Prg. Application
Physical - Implementation of
Computing Physical Computing
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<Table 2> Categorized of the Beginner Programming

Activities
Type of
Progra- .
mming Type Explanations
Activities
- A kind of code analysis such as program aim,
Code rea§on why this module is written by others
Reading or 1nstmct9r
- Code Reading of Totally, Segments or a
Statement unit
- Prediction of Program Executing Sequence,
Code . .
Tracing Cha.n'g1.r1g Value of Ygrlables or Arguments
- Activities of Error Fixing, Code Replacement
Code —Module or Total Code Writing to Solve Given
Writing Problem
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<Table 3> Evaluation Criterion and Characteristic on Programming Education Based on Bloom’s Taxonomy

Bloom Criterion Explanation Evaluation Criterion of Programming Education Progr ng| Evaluation

Taxonomy Type Focus
Put pieces together to form ..
. . - Program Writing Completely range from Low Level .
Create something new or recognize . Writing
to high level
components of a new structure.
Evaluate Make Judgements based on criterial- Criticize or Effectiveness Analysis about Completed| Problem
and standards Code, Module Solving
Break a cgncept down into its parts Classify each meaningful module from the whole| Reading
Analyze |and describe how the parts relate] . .
code Compare Modules or Find Difference
to the whole
- Make Code Segments, Part of Algorithm using rule
. inciple of Programmi Algorithm| ..
Carry out or Use a Procedure in a or principie ot TTogT e Language or Algortt Writing,
Apply iven situation - Interpret Program or Algorithm using Known or Readin
g Learned Rule or Principle of Programming Language| g
Algorithm .
;o Understanding
. - Expect Output of Program
Construct meaning from . . of Rule,
. . . - Trace Execution of Program Sequence or Algorithm . ..
Instructional Message, including . Reading Principle
Understand oral. written and eraphic - Explain Goal, of Program or Module Tracin
’ inforrnationg P - Transfer Algorithm such as Pseudo Code, &
Flowchart to Code or Reverse
Remember Retrieve the right information from| Remember Language Grammar
memory
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<Table 4> Example of Programming Knowledge Type based on Bloom Knowledge Type

Kn’(;‘\;&;i;dge Explanation Example of Knowledge Type in the Programming Education
Factual - Knowledge of term.lr.lology . - Term itself Related Programming such as Variable, Compiler
- Knowledge of specific details and . .
Knowledge - Logical or Calculation Operator Type
elements
. . . - Understandable Knowledge of each function role that is constituted
- The relationships among pieces of a .
Conceptual larger structure that make them nested Function
Knowledge fungc tion together - Understandable Knowledge of Queue Structure’s Principle
s - Understandable Knowledge of basic Principle of OOP
- Knowledge of subject-specific skills) 1) grnowledge for Specific Algorithm
Procedural and algorithms Knowledge of criteria . . .
.. - Insight or Criterion to Select for Data Structure appropriated to a
Knowledge for determining when to use

appropriate procedures

Problem in the Adding up Algorithm

Metacognitive

- Knowledge of thinking in general and

- Trace Method for Variable Value with its own way in the Event
Driven Programming

Knowledge your thinking in particular - Coding Style, Algorithm using usually with its own unique way
to solve specific problem
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<Table 5> The Delphi Result of Evaluation Criterion of
Programming Education Based on Bloom Taxonomy

ngg;?ny Average CVR Validity
Remember 4.65 0.9 0.8
Understand 4.65 0.8 0.95
Apply 4.65 0.9 0.8
Analysis 4.65 0.9 0.8
Evaluate 455 0.9 0.8
Create 475 1 0.95
Average 4.65 0.90 0.85
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<Table 6> The Delphi Result of Evaluation Criterion of
Programming Education Based on Type of Bloom

Knowledges
Bloom Average CVR Validity

Knowledge

Factual 4.70 1 0.8

Conceptual 4.55 0.8 0.8

Procedural 4.40 0.9 0.75

Metacognitive 450 09 0.8

Average 454 0.90 0.79
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