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Development and Effectiveness Analysis of an
Integrated Korean Language Program Based on
Nobel Engineering and Physical Computing

for Elementary School Students
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ABSTRACT

This study aimed to analyze the effects of an integrated Korean language
class program—combining Nobel Engineering and physical computing—
on elementary school students’ problem-solving abilities and interest in the
subject. To this end, a six-session program was designed and implemented
with 83 fourth-grade students, and pre- and post-tests were conducted to assess
its effectiveness. The results showed a statistically significant overall increase
in students’ interest in the subject. All sub-factors—interest triggered by the
situation, maintained situational interest, promotion of personal interest, and
development of individual concern—demonstrated statistically significant
improvements. On the other hand, while the overall mean score for problem-
solving ability increased, the change was not statistically significant, except
for the subdomain of critical thinking, which showed a meaningful difference.
Qualitative analysis revealed that many students reported experiencing
enjoyment and a sense of achievement during collaborative activities and the
robot-making process. However, some students faced challenges in organizing
presentation materials and dividing roles. These findings suggest that the
integrated Korean language class in this study effectively stimulated students’
interest and encouraged class participation, and it also contributed to the
development of certain thinking skills.
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Table 1. Novel Engineering Stages by Portsmore & Milto[11]

Activity Specifics
Examining the difficulties and
Problem challenges faced by characters in
recognition the book to identify and recognize
problems.
Defining the scope

Thinking about what can be done to

of the problem and solve the problem.

designing solutions

Planning solutions and sharing

Testing solutions . .
intermediate results for mutual

and feedback feedback.
Improving Improving the intermediate results to
solutions produce the final product.
Sharing the final Expressing the final product in various
product ways.
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Table 2. Novel Engineering Stages by the Nobel Engineering Research
Society[10]

Unit Phase Activity

Everyone reads a book together. The
teacher selects a book that aligns with
the lesson's objectives and guides the
students to think about the situations
the characters face as they read.

1 Reading a book

Students start with group activities
or work individually before forming
a group. The key to this process is
to focus on a specific problem or
situation through brainstorming,
helping them recognize the issue.

Problem
recognition

Students form groups with those who
have a similar understanding of the
problem, or they focus on specific
ideas or perspectives within the group
from the beginning. Once the problem
situation becomes clear, they design
practical and feasible solutions.

Designing a
solution

Students create works using the
available educational tools. They may
design their creations to align with the
objectives of the subjects they wish to
integrate, and they express their ideas

by making tangible objects.

Creating a
creation

Students share the solutions they
or their group have developed with
everyone. During the presentation and
feedback process, they identify areas
for improvement.

Presentation and

2.6 feedback

Based on the feedback received,
students improve their work.
Ultimately, they share the enhanced
results and express their thoughts,
completing the entire process.

7 Solution upgrade

The beginning and end of Novel
Engineering are connected to the
humanities. Students take time to
recreate how the story changes
through the transformations brought
about by the problems they have
solved, thereby enhancing their
understanding of the humanities.

8 Story
reconstruction
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Figure 1. Stages of Novel Engineering Class[11]
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Table 3. Step—by—Step Reading Instruction Direction Applying Novel
Engineering and Korean Language Achievement Standards

Novel Learning Topic
Engineering (Achievement Instructional Content
stage Standards)
Reading 'The Carbon Footprint
that Hurts the Earth’
Readin - Understanding the Tone,
& Reading a Book |  Scenes, Character Traits, and
a Book . .
(Lesson 1) Effectively Main Content of_the Text
(Reading Strategically by
Underlining, Taking Notes,
Ranking Importance, etc.)
Create questions about the
text and predict answers.
Relate to your background
Inferential knowledge. Infer meaning
Problem . .
P Reading from your experiences.
Identification ; ;
(Lesson 2) (Problem Use photos or illustrations
Identification) for meaning. Predict word
meanings and event sequences
through questions. Check your
understanding with questions
Develop the ability to read
texts critically. Explore various
. solutions to problems by
Solution A . S
. comparing the author’s opinions
Design and . .
. Critical with your own. Evaluate the
Information X o s
. Reading validity of the author’s opinions.
Gathering A h dibility of th
(Lesson 3) ssess the credibility of the
content through information
comparison by exploring texts
or materials from various media

Novel Learning Topic
Engineering (Achievement Instructional Content
stage Standards)
Creation Recognize that the world within
. Reading the work reflects the real world.
of Artifacts . S
with Future Understand the situations,
(Lessons 4 S N ;
Predictions backgrounds, and events in the
and 5) ; .
work to predict future scenarios
Understand the effects and
functions of various modes of
Sharing Effective expres'sion.' Express thoughts
of Results Deli and feelings in diverse ways and
(Lesson 6) cuvery share opinions with friends.
Use sensory expressions to
effectively convey your thoughts
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Table 4. Creative problem—solving assessment tool

Classification Number of questions
Self-confidence and s
Figure 2. Lessons 4 and 5 independence
- Student Ideas Using Spike Prime
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Table 5. Interest Assessment Tool for Subjects
Classification Number of questions
1.Situational Interest Triggered by Context 5
2.Sustained Situational Interest 5
3.Promotion of Personal Interest 5
4.Developed Personal Interest 5
Total 20
5. 4+2%
5.1 BAIN 25 AP/ 24 2
5.1.1 ZAIZA 5 A AP/ALE 24 At

Table 6. Changes in Problem—Solving Ability Pre— and Post—Scores

o Pre=Survey Post=Survey
Classification t
M SD M SD
Problem=Solving Ability 3638 | 529 | 3.774 | 591 | 1.830

Table 6. A3k}t o] BAS|Z 5 AP AL HHo
3.638, EEHAE= .5290|T}. AFE Al HH-2 3.7740]H
EFHEAPE 5910]th AFE 2R A 58] Hyo] G5
oL EAF o R Fon|stA] = ekttt
24

5.1.2 tg) e A3

Table 7. Analysis Results by Factor

Corresponding
Difference
t
Mean Star}dgrd
Deviation
1.Divergent Ar 3.74 010 - s
Thinking Az | 384 . . .
2.Critical AR 3.62 0,35 008 e
Thinking A5 | 397 . . .
3.Learner AR 3.51 ]
Knowledge A5 3.56 0.05 0.071 0.09
4 Motivational | *H 4.17 )
Factors A5 | 425 0.08 0.042 1.10
p<.05

5.2 Xa}E0| & W3} AR- /AL

5.2.1 X H}Z 0= HA| AFH/ALE BA

Table 7.04 &<l

o]—;d o5

o} A
a4
=

Table 8. Reliability Analysis Results of Subject Interest

Pre—Survey Post=Survey
Classification t
M SD M SD
Subject Interest | 3.563 | .7696 | 3.901 | .7050 2.995%*

**p<.01

@Fo|Ee] ALY WA HEL 3.563, AHF 39012 %
T 2po]= 0.338% =AEglon, EAZOoZ Soln|dt 2}

ol(p<.01)=

5.2.2 3912
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Table 9. Analysis Results by Factor

Corresponding
Difference
t
Standard
Bz Deviation
1.Situational AFA 3.04
Interest Triggered— 0.05 0.045 3.21*
by Context A 3.09
2.Sustained AP 3.85
Situational - 0.55 0.150 3.78*
Interest Arg 4.40
i AP 367
3.Promotion of 0.52 0.200 3.45%
Personal Interest A} 4.19
A 3.56
4.Developed - 0.56 0.080 3.89%
Personal Interest AR 412
*p<.05
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Table 10. Positive Feedback on Korean Language Classes Using
Physical Computing

Classification Positive Feedback

It was more enjoyable and great to create a
robot about the natural environment with
my friends and also discuss it.

I felt a sense of accomplishment and pride in
completing something through collaboration
with my friends.

Collaboration with
Friends

Creating the PPT and robot together with
my friends was really fun and a valuable
experience.

Through this activity, I learned more about
the importance of global warming,.

I became more aware of global warming,
and it was enjoyable. I was glad to learn
more about global warming and realized
that I should cherish the Earth more in the
future.

Understanding of
Learning Material

It was fascinating to learn more about the
causes and solutions to global warming.

One of the good things was that making
the robot with my friends was fun, and
after finishing the robot, I felt proud that I

. Lo created such a robot.
Satisfaction in the

Robot Construction
Process

[ also enjoyed learning about various
sensors in the robot class and being able to
apply them in real situations.

It was great to freely talk with my friends
and create what we thought of.
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Table 11. Negative Feedback on Korean Language Classes Using
Physical Computing

Classification Negative Feedback

[ was thinking about how to design the PPT to
capture my friends' attention.

It was a bit difficult to come up with ideas, and
it was also challenging to recover the PPT when
it almost got deleted.

Structure of
Presentation
Materials

I spent a lot of time thinking about what
content should be included in the presentation
materials.

At first, I struggled because I didn't know how

to build the robot, and later, I had to make it

quickly due to time constraints, which made it
a bit challenging.

Robot There are many ways to combat global
Construction warming, but it took a long time to find actions
Process that we can easily implement in our daily lives.

[ had some issues with coding, and the process
of solving them was challenging. I was relieved
that my teacher helped me resolve them
successfully.
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Classification Negative Feedback

While building the robot, there were some
differences in opinion that led to minor
Friend arguments, and resolving them was a bit

Relationship challenging.

It was challenging to divide roles and fulfill our
responsibilities.
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