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Development and Application of NAVI Education Model and
Education Program for Maker Literacy of Elementary School
Students

Young-Hoon Sung - Dae—-Eui Jung - Byoungrae Han
Chinju National University of Education

Abstract

Along with the technological development of the fourth industrial revolution, maker education has shown its po—
tential as a new educational paradigm due to its various advantages. The study extracted key factors based on
literature and validated models related to maker education for students’ maker literacies in elementary school. The
developed maker literacy education model was composed of three dimensions, the operational, the cultural, and the
critical areas and 12 sub-factors according to the process of formation of literacy. Based on this, the NAVI edu-
cation program consisting of four stages, Novel, Assembly, Voyages, and Innovation, was developed and applied to
elementary school students for 8 weeks. As a result of the study, male students were significantly higher than
female students in the cultural and critical areas of maker literacy. We also analyzed specific affecting factors that
learners’ satisfaction and the NAVI education program stages. Based on the analysis results, we presented some
considerations and implications when instructing maker education through the NAVI education program in the field.
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<Table 1> Three dimensions of maker literacies
Div. Operational Cultural Critical
Principl f  Applyi
Understand and nc1p ?S O. bp ymg
. . _composition in  design
utilize a variety . L.
De of tools social and principles
sign T cultural through
methods, media, ..
. context and critical
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experience thinking
Delivering
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duc reconstruct a experiences, about the
variety of tools D production

tion " feelings and

methods, media, process and
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and materials expression of
results
pro : —
cess Interpretation Under.stapdmg, C.ni.:lcal.
[16] . reviewing,  participation
and reasoning . . . .
interpreting, in production
through . .
Inter ; and intentions,
analysis, e
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. reflection, . .
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. and effectivel Critical
Distribution Y .
. . approach the reflection to
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semina most effective maximize
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tion method for effective use
and media L. R
delivering and utilization
results
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Preparation

Clustering capabilities related to maker literacy
*  Extraction of maker elements from maker
movement and maker mindset
* Establishment of the value of maker education
through data collection and analysis of relevant
literature
*  Analysis of Maker Literacy Models

Development J}

Development of a Maker Literacy Model
= Reorganization of Makers Literacy Factors for
Elementary School Students
. Design of Maker Literacy Process
- Matching Competency Elements by Maker
Literacy Dimensions

Implement J}

Maker Education Program Training
« elementary school student
« 7 Topics and 8 Weeks

Evaluation @

Verification of impact of maker literacy and training
models
. Perception and Satisfaction by Dimension
. Literacy competency effects by training model
stage, etc.

(Fig. 1) Research process
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<Table 2> Maker literacy education program

(;ZZE){) Topic Description
-Safety instructions
-Understanding the principles of
sublimation printing

Novel -Eco bag design and making
-3D modeling: how to use the

(172)

Tinker CAD program

3D bookmark design and 3D
printing using Tinker CAD
-Create your own 3D bookmark

3D Book;ﬁark
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-3D Modeling:

Asse
mbly

(374)

Description

Lithophane Mood
Light

Using
TinkerCAD shortcuts
-Getting to know Lithophane
-Mood light design with 3D
printer

-Lithophane production

Laser cut badge

-Learning how to operate and
principle of laser cutting
machine

-Acrylic mood light design

-Create your own acrylic
mood lamp made with a laser
cutter

/“/ .:&.\
Acrylic Mood
Light

-Understanding laser cutting
-Laser  cutting  practice
drawing drawing

-Printing drawings drawn
directly with a laser cutter

1

Paper Roller
Coaster

-Understanding the principles
of the paper roller coaster
-Cooperative production of
roller coasters with team
members

-Paper roller coaster structure
design and making

Innov
ation

(778)

Recycling Robot

-Understanding the principle
of the motor
-Search  for
required for
configuration
-Manufacturing robots using
recycled products such as
paper and bottle caps
-Robot tournament design
-Robot  confrontation and
improvement through
participation in robot sports
-Create new robots and share
and communicate the results
of makers

recyclables
robot
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o7 FATL) (M=4.176, make 4.353 186
SoxE= G189, oz} 99 F 179Wo|w AW E SD=.764) share 4.059 1.197
+ 38hd 39, 4313 69, 5819 6 2 684 29 S O The emphasize 4.000 1.118
oz g, Ao aQlSel gisk AW, ALE A} Cultural give 38%2 1111
2 AP n 1EEE AFE QAR A (M=A.044 collaborate 4.176 1.015
SD=1.024)  support 4118 1.269
<Table 3> Questionnaires of the survey The Critical _understand 4176 728
recognize 4.176 383
Details (M=4.221, identify 4.294 349
Div. The The The SD=.701) reflect 4.235 152
Operational Cultural Critical Novel 4.157 792
Novel Think Emphasize Understand NAVI Assembly 4.020 886
Assembly  Use Give Recognize Model Voyages 4.275 775
Voyages Make Collaborate Identify Innovation 4137 943
Innovation  Share Support Reflect Satisfaction 4.706 538

Effects Satisfaction

Uk AR QTR Q3] Uuksle] tha A|ekdo] gl

Al# =(Cronbach’s )&= A A}
AL 96002 mj$- Egrow ME Eild o
& e9®¥A Ay KMO(KaiserOMery-Olkin) <}t
Barttlett #4 A= Al 295 614(p<00D= 44

NS ATAHT F9E WFE

T75(p<.001), SAE WEEL 833(p<00DE A Fw=st
= ebstith =3 vo]A gE Al o 29la}
W Bl g tiE 248 98 SPSS = E 71t
o= V2T, td5, AR T A&t 245t

%ot

NAVI 29 A8 A¥d g F4& 3 A 24
FA) 7E EAES AHRd Jege 4573, o84
& 37692 UEEOm <Table 4>9 2o] oz A
AR 94 49 4176, T34 J AL 4044, ¥
2 Ge 42212 JERY H3A g o] JuHo R =
k.

<Table 4> Descriptive statistical analysis of maker literacy
factors and NAVI education model

Div. M(N=17) SD

Male 4573 535

Gender Female 3769 840

The think 4294 772
Operational

use 4.000 935

Tk NAVI 2 oA HdS A9 EA Novel ©
Al 4157, Assembly ©71 4.020, Voyages Al 4.275 &
Innovation @A 41372 YElY Voyages ©HAZ} Ad
O E2 AWE B NAVI Zdo tidh wHe
= 470602 w9 =A YEs

421 480 OE IY9E ¥ Q0

<Table 5>0] A5} o] o] we sHAsd @
Gopd AA-ALF 4% A%E Avind et 2o,

<Table 5> Pre—post t-test analysis of maker literacy by gender

Div. Gender N__M__SD __t__ p
Ope’rra};ieonal Flz/[rizele g ggilg 82?3 520 611
e it 5 B e
i 53 I 1
Operational Fersde 9 3581 030 155 00
o et 200 2
oo e 5 L0 o0 00

* pl0b

AR 1% ARAE FU Aol7t giglent A t
A% A% 254 Qdolq tzte] 2.368(p<.05), W7
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g oo A tgho] 2.342(p<.05) 2 Wt Hito] ofshAy
B Eokon fFoujs AE Brh iy £94
FAolA = AolA freu g 2ol VEREA] ottt
2313 oA AN BAA 2 sFwHr 248 E3)
g T 2 5EH ool oigh zpolek HHA o
Aol A Z AIpEo] 3 AL on] Rolo Hda)
A} 3HE MAA 52 EshE SEEe] Fa% a9l
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<Table 6> Analysis of sub-factors of maker literacy related
to learner satisfaction

Std.

Div Variables B t D
Error

(constant) 667 2873 045

think 107 -005  -036 973

The use 110 -004 025 981

Qperational ™ e 157 -1071 5039 007"

share 036 350 2000 .116

emphasize 316 -1521 2532 064

give 107 53 2723 053

Tre Gitud

collaborate 118 1.204 5890 .004™

support 105 -644 2841 047

understand 191 -1.399 -5906 .004™

Tre Giticd recognize 078 262 2229  .090

identify .358 2435 4713 .009™

reflect 182 1267 5446 006"

R=.996, R*=.992, Adjusted R*=.968, F=41.192, p=.001,
Dublin-Watson=2.127("p<.05, “p<.01)
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<Table 7> Analysis of maker literacy areas affecting Novel stage

. Std.
Variables Error B t p
(constant) 302 -1.948 073
The Operational 124 336 2.807 015"
The Cultural 112 -.070 -481 639
The Critical 172 136 4.838 0007

R=.985, R*=.970, Adjusted R*=.964, F=142.038, p=.000,
Dublin-Watson=2.225("p<.05, *p<.001)
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<Table 8> Analysis of maker literacy areas affecting
Assembly stage

Variables  |Std. Error| £ t o)
(constant) 426 - 560 585
The Operational 175 -.045 -.296 172
The Cultural 158 564 3.078 .009™
‘The Gritical 242 469 2.448 029"

R=976, R*=.953, Adjusted R°=.942, F=87.897, p=.000,
Dublin-Watson=2.644("p<.05, “p<.01)

AA, Voyages GANA 99 d99 tgk2
(B=586, p<.05)= vﬁld ANRE B4
A3} v A Jd

<Table 9> Analysis of maker literacy areas affecting
Voyages stage

Variables  |Std. Error| £ t p

(constant) 638 919 375
The Operational 262 586 2.266 041"

The Cultural 237 314 1.002 335

The Crtical .363 053 161 875
R=.929, R*=.862, Adjusted R*=.830, F=27.098, p=.000,
Dublin-Watson=1.398("p<.05)

A Innovation ©AA &34 AY
2630(B=.719, p<.05)% T3t A3E HS
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<Table 10> Analysis of maker literacy areas affecting
Innovation stage

Variables  |Std. Error] £ t s)

(constant) 665 .362 723
The Operational 273 359 1.623 129

The Cultural 247 719 2.680 019"

The Critical 378 -111 -.396 699
R=.948 R*=.899, Adjusted R*=.876, F=38.619, p=.000,
Dublin-Watson=1.603("p<.05)
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