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[ Abstract ]

The purpose of this study is to synthesize effects of the living lab-based education through meta-analysis. Seven primary studies
reporting the effect of living lab-based education were carefully selected for data analysis. Research questions are as follows. First,
what is the overall effect size of the living lab-based education? The overall effect size refers to the effect on the cognitive and
affective domains. Second, what is the effect size of the living lab-based education according to categorical variables? Categorical
variables are outcome characteristics, study characteristics, and design characteristics. Results are summarized as follows. First, the
overall effect size of living lab-based education was 0.347. Second, the effect size according to the cognitive domain was 1.244 for
information process, 0.593 for communication, 0.261 for problem solving, and 0.26 for creativity. Third, the effect size according
to subject area was shown in the order of electrical and electronic engineering 1.146, technology and home economics 0.489, arti-
ficial intelligence 0.379, and practical arts 0.168. Fourth, the effect size according to school level was 1.058 for high school, 0.312
for middle school, and 0.217 for elementary school. Fifth, the effect size by grade level was 0.295 when two or more grades were
integrated and 0.294 for a single grade.
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Fig. 1. The Components of a Living Lab.
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Table 1. Characteristics of Primary Studies
Author Year Publication Design Level Program Sample Frequency Domain
Gim [11] 2022 Thesis NCG Middle Software Education 40 10 Cognitive
Joetal. [6] 2021 Journal One Group Middle Road Traffic Safety 20 17 Affective
Lee etal. [12] 2021 Journal One Group High System Development 1 16 Cognitive
Park [13] 2022 Thesis NCG Elementary Violence Prevention 47 8 Affective
Seo [14] 2022 Thesis One Group Elementary Software Education 20 20 Cognitive
Seok [5] 2021 Thesis NCG Elementary Artificial Intelligence 46 10 Affective
Son et al. [15] 2022 Journal NCG Elementary Data Science 33 8 Affective
Note. NCG: Non—equivalent Control Group
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Fig. 3. Forest plot.
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Table 3. The Effect Size of Outcome Characteristics
X Number of Effect . 95% Confid
Variable Category um ef orHie Effect Size Standard Error % Confidence Q
Sizes Interval
Dependent Cogpitive 28 0.398 0.069 0.262~0.533 509
Variable Affective 2 0.22 0.064 0.094~0.345 '
Problem Solving 18 0.261 0.061 0.141~0.381
Cognitive Communication 6 0.593 0.196 0.208~0.978 20.709%**
Domain Information Process 3 1.244 0.232 0.789~1.7
Creativity 1 0.26 0.177 -0.087~0.607
Social Presence 5 0.696 0.09%4 0.511~0.88
Verbal Violence 6 —-0.228 0.084 -0.392~-0.064
Affective Convergence Talent 8 0.252 0.077 0.1~0.404 60.223***
Domain
Self—Efficacy 5 0.166 0.101 -0.032~0.364
Collaboration 5 0.265 0.116 0.036~0.493
Technology & Home Economics 3 0.489 0.137 0.22~0.757
Practical Arts 18 0.168 0.051 0.068~0.268
Subject Areas 38.280%**
Artificial Intelligence 15 0.379 0.081 0.22~0.537
Electrical & Electronic Engineering 6 1.146 0.16 0.831~1.46
**%5¢0.001
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Table 4. The Effect Size of Study Characteristics

Variable Category Numb;rz‘:): el Effect Size Standard Error QS%IE:;?\?::ence Q
Elementary 40 0.217 0.051 0.117~0.318
Si‘;(l" Middle 11 0.312 0.068 0.179~0.445 28.770%**
High 6 1.058 0.148 0.768~1.348
Grade One 38 0.294 0.062 0.171~0.416
Level Integrated 19 0.295 0.058 0.181~0.409 0.000
Face—to—face 39 0.379 0.068 0.246~0.511
Operation 6.301*
Mixed 18 0.167 0.051 0.068~0.266
Subjects Yes Y] 0.325 0.046 0.234~0.416 35
Integration No 15 0.193 0.104 -0.011~0.397 ’
*p(0.05, ***p(0.001
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Table 5. The Effect Size of Design Characteristics

A, FodA} Fo] b2 &3 7] 207 ©]3) 0.525, 217
~40¥ 0.232, 4178 ©]4F0.1499] 4= = Vhelyth

AR, AT 713l g AT 7] 9F o]/ 0.623, 55
~83 0.469, 45 ©]3} 0.2149] <=0 2 YERITH

YA, 22730 Nz wE g337]= 213 o4 0.559,
203] 0]3} 0.2269] =o. 2 et

Number of Effect

95% Confidence

Variable Category Sizes Effect Size Standard Error Interval Q
Design One Group 13 0.559 0.109 0.346~0.772 -
Model Non-equivalent Control Group 44 0.226 0.049 0.13~0.321 ’
Less than 21 24 0.525 0.072 0.383~0.667
Participants 21~40 12 0.232 0.058 0.117~0.346 14.739**
More than 40 21 0.149 0.078 -0.005~0.302
Less than 5 weeks 25 0.214 0.051 0.115~0.314
Period 5~8 weeks 3 0.469 0.132 0.211~0.727 9.806"
More than 8 weeks 10 0.623 0.145 0.339~0.09
1~20 44 0.226 0.049 0.13~0.321
Frequency 7.842*%
More than 20 13 0.559 0.109 0.346~0.772
*p(0.05, **p¢0.01
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