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ABSTRACT

The revised 2022 curriculum integrates practical and information studies with the aim of fostering 'learning linked to life.’
The Living Lab methodology aligns well with the educational goals of this curriculum update, making it a pertinent area
of study. This research aims to systematically review both domestic and international scholarly literature on Living Labs’
application in the K-12 curriculum, assess trends and achievements in the field, and propose directions for future
research. For this purpose, a systematic literature review of 11 selected papers was conducted to analyze trends in Living
Lab research related to the information curriculum, both in domestic and international contexts. The analysis focused on
the purpose and types of research, the main research types within the domestic and international Living Lab information
curriculum, the content systems of the related curricula, the predominant methods used in these studies, and the findings
concerning key competencies. The study reveals an increasing engagement in scholarly discussions on the application of
Living Labs in the K-12 curriculum from 2021 onwards. User-driven evaluation research emerged as the most prevalent
research type, with a significant focus on digital culture within the information curriculum content system. Quantitative
research was the dominant methodology, with elementary and mixed-level studies being the most common. However, the
research highlighted a lack of focus on core competencies, suggesting that future studies should systematically explore
the relationship between core competencies and related competencies as a new direction for research.
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Figure 1. Living Lab Components
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Table 1. The types of Living Lab
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Field Characteristics
Local governments lead, local communities
Utilizer- | participate as living lab-based and facilitators,
driven and innovative knowledge and information
spread easily through local networks.
Innovation ~ subjects  (university,  research
Enabler- institute, etc) with research functions lead
driven L1ymg Lab Aac‘tlvmes, and are meamngfqlAm
utilizing existing technologies and building
innovation platforms.
For the purpose of operational development
through knowledge improvement, based on
Provider- networkg arounq supplier oyganizations, experts
driven collect information to obtain results based on
information obtained from various channels,
resulting in  new knowledge supporting
operational development.

User- Living Lab networks and activities are focused
ser . - .
driven on_ users (1ntgrests), and 4soc1a1 problem-solving

ability and living lab persistence are strong.
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‘Life Sciences’ in the 2022

Revised Curriculum

Key Idea

The convergence and complex exploration of life
science develops the ability to lead life by spreading|
the maker spirit and creating ideas as a change
maker to solve life science-related problems and
promote attitudes to challenge start-ups.

Knowledge,

Understanding '

Living Creative and Start-up
The science of life that contributes to the
community

Processes,
Functions

< Empathic observation of life science needs
Defining Life Sciences-Related to Life
Sciences
Designing start-ups related to life science
e Playing the role of a changemaker

Values ,
Attitudes

e An attitude to spread the spirit of
manufacturing
Participation in Living Lab with the local
community and receptive attitude toward
the initiative

e An attitude of participating in social
improvement without fear of failure
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Table 6. Qualitative Check Items and Results

o Not
no @@taﬂve Standards | Yes | No |Unclear e
Consistency between
1 | Philosophical Perspectives| 14 | 3 3 0

and Research Methods
Alignment between
2 Research Methods and | 18 2 0 0
Research Objectives
Congruity between
3 |Research Method and Data| 15 0 0 0
Collection Techniques
Consistency in Research

4 | Method Description and | 20 | 0 0 0
Data Analysis
Coherence between
5 Research Methods and | 20 | O 0 0

Interpretation of Findings
Cultural or Theoretical

6 Exploration by the 20| 0 0 0
Researcher

7 Explanation of Researcher 20 | o 0 0
Influence

Adequacy of Participants
8 - Persoectiveshl — 12 > 3 0
erence to Ethic
9 Standards 201 0 0 0
10 | Data-Driven Conclusions | 16 | 4 0 0
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Table 7. Domestic Literature Selection Flow

ATE A Number of Excluded
Literature -
Search o —|  Documents (n=10)
el 1) Exclusion of Duplicates
. (n=1147) P
Number of Excluded
Documents (n=427)
1) Non-utilization of actual
K-12 curriculum (D)
2) Inclusion criteria related
Screen %()ecuslggﬁe? | to gducational input
(=437) conditions
a) K-12 students or yo-
unger (P)
b) programs with at least,
20 sessions for the co-
| | mparison group (C)
Number of Excluded
Literature Documents (n=3)
Selected for 1) Absence of statistical
Select Detailed —| analysis (O, S)
Evaluation 2) Failure to meet quality
(n=10) check standards establi
T T shed for the study
Final Number of
Documents
Include Included
@©=7)

Table 8. International Literature Selection Flow
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Table 9. Analysis Manual

A, Basic Information of the Research Study

Assign a unique identification numbe

1. Study ID r to each study for ease of reference
eg, 1,23 .)

) Record the full title of the research s

2. Study Title tudy as it appears in the publication.

3. Author(s) List the name(s) of the study’s author(s).

4. Publication Year

Note the year the study was officially
published.

5. Type of Research

Classify the study according to its
primary research approach

(Validation, Evaluation, Position Pape
1, Philosophical Perspective, Solution).

6. Research
Methodology

Specify the methodological approach
employed in the study (Quantitative,
Qualitative, Mixed Methods).

: Detal the soecific on el
Nl_lmber ot Number of Excluded Do 7. Intervention applied within the experimental and
Search I - cuments (n=10) Methods control (comparison) groups
Identified : . - ‘
(n=4290) 1 Exclusion of Duplicates B. Information Related to Research Content
1 1 a. Utilizer-driven
8. Living Lab b. Enabler-driven
Number of Excluded Doc Application Type ¢. Provider-driven
uments (n=4270) _dri
- d. User-driven
1 Non-utilization of actu 2 S
al K-12 curriculum () 9. Content Area of C- | & SOMPUIng System
2) Inclusion criteria relat omputing Education | : )
Documents to ed to educational inpu Curriculum(Check £ | & 4lgorthm and Programming
Screen be Screened | — " - d. Artificial Intelligence
(n=4280) t conditions or duplicates) e. Digital Culture
@) K-12 students or yo . - - -
unger (P) C. Information Related to the Study’s Experimental Design
b) programs with at le a. Elementary School (K1~K-5)
ast 20 sessions for the . b. Middle School (K-6~K-8)
comparison group (C) 10. Particpent Age Groug c. High School (K-9~K-12)
1 1 d. Mixed
Number of Excluded Do 11. Duration of Expe- | & Less than 10 hours
Literature cuments (n=6) rimental Treatment | - 10-20 hours
Selected for 1) Absence of statistical ¢. More than 20 hours
Select Detailed —|  analysis (O, S) D. Information Related to the Effectiveness of Application
Evaluation 2) Failure to meet quality State the number of participants in
(n=10) check standards esta 12. Number of Cases | both the experimental group and the
blished for the study control group.
l l List the specific competencies or
Final Number 13. Competencies De- | skills that were effectively developed
Tnclud of Documents monstrated or enhanced through the program’s
clude Included application.
=49
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Table 10. Distribution of Research by Year

Publication Year Domestic International Total

2016 0 1 1

2021
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Table 11. Analysis of Research Trends by Type

Type of Domestic International Total
Research
Validation 1 1 2
Evaluation 3 2 5
Position Paper 0 1 1
Philosophical 0 0 0
Perspective
Solution 3 0 3

& Domestic B intermnational

Figure 3. Analysis of Research Trends by Type
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Table 12. Analysis of Research Distribution by

Methodology
Research . .
Methodology Domestic International Total
Quantitative 3 1
Qualitative 1 2
Mixed 3 1

Figure 4. Analysis of Research Distribution by Methodology
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Table 13. Analysis of Research Distribution by Living Lab
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Table 14. Analysis of Research Distribution by Computing
Curriculum Content Area

Content

Nea Domestic International Total
¢ Computing 1 1 9
System
) Data 2 1 3
Algorithm &
R Progr . 3 0 3
Artificial

) Intelligence 1 0 1

L Digital Culture 5 4 9
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Table 15. Analysis of Research Distribution by Applicable

Age Group
Participants Age Domestic International Total
Elementary

school (K-1~5) 2 2 4
Middle

school (K-6-8) ! 0 !
High

school (K-9~2) 2 0 2
Mixed 2 2 4

= :
: = =

Widdls School schaol Mixed
(B8 NCottny

Figure 7. Analysis of Research Distribution by Applicable

Age Group
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Table 16. Analysis of Research Distribution by Program
Input Duration

Program input
Duration
Less than

10 hours (Less 2 0 2

than 6 months)

10~20 hours

(6~12 months)

More than 20

hours (More 3 4 7
than 1 years)

Domestic International Total
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Figure 8. Analysis of Research Distribution by Program
Input Duration
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Table 17. Core Competencies for Assessing Research

Effectiveness
Competency Domestic International Total
Prob}em 9 0 9
solving
Collaboration 2 1 3
Communicat-i 3 0 3
on
Convergent
thinking 2 0 2
Informat}on 9 0 9
processing
Creativity 2 0 2
Other
(related to 2 4 6
research topic)

problem
solving

creativity

Othesfrelated
1o research
topic)
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thinking  pracessing

Figure 9. Core Competencies for Assessing Research
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