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Developing a Narrative-Based Teaching Model for
Core Concepts of Algorithms and Programming in
Middle School Informatics (NBICT Model)
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ABSTRACT

This study proposes the Narrative-Based Informatics Core Concept Teaching
(NBICT) model, which utilizes the narrative structure and conflict-resolution
processes of characters from literary works included in elementary Korean
language textbooks as instructional strategies. The goal is to support diverse
learners, including underachieving students, in better understanding
and actively engaging with abstract core concepts in the algorithm and
programming domain of the middle school informatics curriculum. Expert
validation of the model yielded a Content Validity Ratio (CVR) of 0.82,
indicating strong potential for practical implementation in real classroom
settings. The model is designed to systematically analyze the progression of
events, character interactions, and problem-solving sequences embedded in
literary texts and to organically map these narrative elements onto abstract
informatics concepts. It incorporates various learning support strategies,
such as visual aids and supplementary tasks, to foster active participation
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Reviewed prior research on teaching—
learning methods for diverse learners and
algorithm/programming education.

Literature Review

|

Analyzed narrative elements from elementary
Korean textbooks and selected those
applicable to algorithm and programming
concepts.

Narrative
Element Selection

|

. Designed the Narrative-Based Informatics
Instructional

Core Teaching (NBICT) model to support

Model Design .
8 students at all achievement levels.
}
Conducted the first review of the initial
Ist Expert model version with algorithm education

Review experts and teachers to gather feedback and
refine the structure.

|

Conducted the second review to evaluate
2nd Expert theoretical validity and educational
Review practicality, and refined the model based on

additional feedback.

|

Conducted the final review to validate
3rd Expert practical applicability and operational

Review details, incorporating final feedback to
enhance usability.

Figure 1. Research Procedure
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Table 4. Narrative Element Selection and Application Strategies

Strategy Key Features

- Employ visual tools such as flowcharts
and diagrams

- Provide picture cards illustrating key
scenes from fairy tales linked to core
concepts

= Clearly depict abstract algorithm/
programming concepts and reduce
misconceptions

Utilization of
Visualization Tools

- cording to learners’ proficiency levels

- Provide additional scaffolding (e.g.,
hints, tutorials) as needed to minimize
achievement gaps

Stepwise Difficulty
Adjustment

— Integrate familiar narratives from
elementary—school language textbooks
(e.g., fairy tales, traditional Korean
tales) to embed algorithmic problem—
solving

- Facilitate the connection of abstract
programming concepts to story
contexts

Use of Literary Works

- Encourage small-group activities to
foster cooperation and peer feedback
among students with diverse learning
levels

- Promote active participation and a
sense of achievement for all learners

Collaborative Learning
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Lesson 2 : Natural Language, Flowcharts, Pseudocode (Methods of Algorithmic Representation)

Question 1: Interpreting Flowcharts

% What process does the following flowchart represent? Analyze the flowchart and describe it using

G

natural language.

Question 2 : Converting Natural Language to Pseudocode

% Convert the following natural language description into pseudocode

Natural Language Pseudocode

"If the score is 80 or higher, display 'Pass’;
otherwise, display 'Fail'."

Question 3 : Converting Pseudocode to a Flowchart

* Convert the following pseudocode into a flowchart

Natural Language Flowchart

Store 1 in variable a

Store 10 in variable b

Repeat the following until a is greater than b:
- Print a
- Add 1toa

Question 4 : Representing a Real-Life Algorithm

% Choose the most appropriate method-flowchart, natural language, or pseudocode —to represent the
process of heating a hot dog in a microwave at a convenience store. Explain why this method is the
_most suitable by providing a clear and logical justification.

Figure 2. Examples of Formative Assessment Items in the NBICT Model

49



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 28, Issue 5, 2025

Table 5. Formative assessment rubric for algorithmic representations (4—point scale)

Evaluation Criteria 4 (Excellent)

3 (Satisfactory) 2 (Needs Improvement)

1 (Insufficient)

Accurately understands
and appropriately applies
algorithmic representation
(natural language,
flowchart, pseudocode).

Conceptual Accuracy

Shows confusion in using
the concept and expresses it
inaccurately.

Mostly understands the
concept but makes some
errors in representation.

Fails to understand or
apply the algorithmic
representation method.

Effectively interprets the

story or real-life situation
and connects it logically to
algorithmic representation.

Contextual
Understanding

Partially interprets

the context but with
weak connection to the
representation.

Understands the context,
but linkage to the
representation is weak.

Poor understanding of
context with little or no
connection to the algorithm.

Presents steps logically and

Logical Coherence and clearly with consistent and

Weak logical flow and
partially incomplete

Generally logical but
contains unclear or missing

Tllogical expression and lack

Expression . . . of overall coherence.
precise expression. parts. explanation.
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Design Principles

- Visualization Tools and Collaboration
- Stepwise Difficulty Adjustment
- Story Context Problem Presentation

/

| T~

Visualization and Collaboration

Difficulty Adjustment

Story Context Problem

- Specific Strategies

- Flowcharts, Graphic Cards
Usage

- Small Group Learning
Operation

- Expected Effects

- Reducing Cognitive Load

- Enhancing Concept
Understanding

- Promoting Collaboration

- Specific Strategies
- Level—specific Problem

Segmentation - Story—based Conflict
- Gradual Hint Provision Presentation
— Basic/Advanced Task — Algorithmic Thinking
Differentiation Application
- Expected Effects - Expected Effects

- Individual Difference
Minimization

— Achievement Gap Reduction

- Learning Motivation
Enhancement

Promotion

- Specific Strategies

— Natural Concept Acquisition
— Transfer Possibility Exploration
- Learning Engagement

Figure 3. Design Principles and Implementation Strategies for Narrative—based Teaching—Learning Model
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Table 6. Criteria for Extracting and Selecting Narrative Elements

Category Key Content

- Examining whether the overall narrative follows a sequence of Problem (Conflict) — Resolution Attempts
(trial, error, repetition) — Final Conclusion
— Checking if the conflict resolution process aligns with an algorithmic thinking structure

Story Structure
(Conflict — Plot — Resolution)

- Analyzing a character’s motivation for solving problems and repetitive actions to overcome conflict
— Selecting works in which behaviors progress in sequential or repetitive form, or in which different choices arise
under specific conditions

Motivation and Behavioral
Patterns

- Prioritizing works whose resolution path resembles “Problem Decomposition — Alternative Exploration —
Execution — Debugging — Refinement”—typical of an algorithmic approach
- Identifying scenes suited to flowchart or pseudocode representation

Structural Features of the
Problem—Solving Process

— Assessing whether events and character relationships can be visualized via flowcharts, graphic organizers, or
expressed in pseudocode
- Determining how easily abstract programming concepts (variables, lists, logical operators, etc.) can be

Potential for Visual/Contextual
Representation of Abstract

Concepts . .
P explained in context
— Checking whether the story is familiar enough that even struggling learners can engage without excessive
Cognitive and Affective difficulty
Accessibility for Learners - Ensuring it requires minimal background knowledge so that students can focus on learning algorithmic

concepts rather than deciphering the plot
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Table 7. Mapping of Literary Works and Algorithmic Core Concepts

Literary Works Informatics Core Concepts
A Dog of Flanders Problem Decomposmon, Co‘ndmonal Statements, Loops, Natural Language, Flowcharts, Pseudocode,
Logical Operations, Debugging
D Problem decomposition, Problem abstraction, Conditional statements, Loops, Natural language,
oggy Poop

Flowcharts, Variables, Functions, Logical operations

Heungbu and Nolbu

Problem decomposition, Conditional statements, Loops, Natural language, Variables, Functions, Logical
operations

Kongjwi and Patjwi

Problem decomposition, Conditional statements, Loops, Nested control structures, Natural language,
Flowcharts, Lists, Functions, Logical operations

The Hen Who Dreamed She Could
Fly

Problem decomposition, Problem abstraction, Conditional statements, Loops, Nested control structures,
Natural language, Flowcharts, Pseudocode, Variables, Lists, Logical operations, Functions, Debugging

The Rabbit’s Tale

Problem decomposition, Conditional statements, Loops, Natural language, Flowcharts, Pseudocode,
Logical operations, Debugging

The Rabbit’s Trial

Problem decomposition, Conditional statements, Natural language, Flowcharts, Pseudocode, Logical
operations, Functions

The Brother and Sister Who Became
the Sun and the Moon

Problem decomposition, Conditional statements, Natural language, Flowcharts, Logical operations,
Functions
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1. Introduction of 2. Concept 3. Research Question 4. Sharing Results 5. Concept
Research Questions Exploration Resolution and Feedback Assessment
Present narrative Apply core concepts Share inquiry Verify conceptual

context and research
questions, Share

Analyze narrative
elements and connect
with core concepts

to solve
inquiry-based

outcomes and extend
learning through peer

understanding and
solve application

learning objectives questions feedback problems
Foster deep learning Investigate and D(ijel.()p algonithmic Synthesize learning Evaluate iy i
: thinking and comprehension and
engagement and contextualize = content and < :
S problem-solving 5 algorithmic
motivation fundamental concepts incorporate feedback 2 .
competency implementation

Figure 5. NBICT Model
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Core Concepts

Data Storage Mechanisms (Variables and Sequential Structures (Lists))

Instructional Model

NBICT Model

- Students will be able to understand and explain the concepts of variables and lists

Learning through various examples.
Objectives - Students will be able to understand the necessity of sequential data storage and
effectively manage data utilizing lists.

_ . L Session
Narrative Works Kongjwi and Patjwi Lesson Plan 3 of 6
NBICT ) ) o TGB.Chll’)g

Teaching and Learning Activities Materials and
Stages . .
Considerations
-« "How can we make the computer remember and utilize changing values, such as
Kongjwi's to-do list, the amount of water, and the state of rice?"
- Present the inquiry question by showing Kongjwi's situation in a scene from the
folktale "Kongjwi and Patjwi"
Kongjwi and Patjwi (Variables and Lists)
e - [ .
Alstor i
HOUBEHOLDIASKE Introduction of
Key Scenes
Introduction from the

) Folktale
of Inqwry (Motivation) and
Questions Overview of

Learning
Objectives
v~ Teacher: Guide questions, engage through interesting storytelling, focus attention
1w Student: Attentive listening to the folktale, freely sharing thoughts, active questioning
» Concept Clarification
- Variable: A storage space for a single data item
- List: A data structure that stores multiple data items in sequence Provision of
Concept « Comparative an-alysis of expression methods using scenes from the folktaAle as examples f;ifii‘iziiry
Exploration 1w Clearly gxplam core concepts, present various examples appropriate to student N
level, facilitate Q&A Low-Achieving
tw Understand core concepts, identify characteristics of variables and lists, | [earners
distinguish expression methods through examples, analyze scenes from the
folktale
« Group Activity: Create lists by organizing the tasks given to Kongjwi in the
folktale in sequence and explore differences between variables and lists
Resolution | w2 Teacher : Form groups and provide activity guidelines, support group activities,
of Inquiry offer positive feedback, provide hints for questions
Questions | "o~ Student: Express data from folktale scenes as computer science variables and
lists, structure content from the folktale, engage in collaborative
problem-solving within groups, prepare presentation materials
« Presentation of group outcomes
Sharing « Feedback on other groups' outcomes
o~ Teacher: Facilitate presentations, provide positive feedback, emphasize and connect key content
RESUlES to~ Student: Present and explain outcomes, listen attentively and ask active questions, engage
in peer evaluation, discover differences in data storage structures
« Completion of formative assessment worksheets
Concept w20 Teacher: Provide individual activity guidance, present evaluation criteria, offer
personalized feedback
Assessment 1w~ Student: Perform individual activities, engage in self-assessment, ask questions &
participate in discussion

Figure 4. Exemplary NBICT Model Instructional Protocol (Variables and Lists)
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