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An content analysis of facilitating and conflicting factors on the
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ABSTRACT
The purpose of this study is to analyze the facilitating and conflicting factors on the emerging technologies and
trends predicted to impact future education in Korea. To do this, open online questionnaires on 20 emerging tech-
nologies and trends derived from a comprehensive literature review were completed by 24 experts in research,
policy, schools, and corporate fields, and a content analysis of the collected qualitative data was conducted. As a
result of the study, the effectiveness of the content and the maturity of technology were found to be the most
important facilitating factors and obstacles. In addition, the potential for innovative teaching and learning methods
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and motivation, and the maturity and popularity of technology were found to be the main facilitating factors. On

the other hand, health problems and negative effects on students in ethical aspects, the lack of research and de—

velopment, and poor networks and infrastructures in terms of education environment were found to be the main

impeding factors of emerging technologies and trends.

Keywords : Emerging technology & trends, Educational use, Facilitating factors, Conflicting factors, Nvivo
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<Table 1> Accelerating trends and challenges in K-12 (201
4~2016), NMC[18](19][20]

Accelerating trends

Challenges

2014

- Rethinking the Roles of
Teachers

- Shift to Deeper Learning
Approaches

- Increasing Focus on
Open Educational

- Creating Authentic
Learning Opportunities

- Integrating
Personalized Learning

- Complex Thinking and

K-12 Resources Communication
- Increasing Use of Hybrid|- Safety of Student Data
Learning Designs - Competition from New
- Rapid Acceleration of Models of Education
Intuitive Technology |- Keeping Formal
- Rethinking How Schools| Education Relevant
Work
- Rethinking How Schools|- Creating Authentic
Work Learning Opportunities
- Shift to Deeper Learning|- Integrating
Approaches Technology in Teacher
- Increasing Use of Education
2015| Collaborative Learning |- Personalizing Learning
K-12| Approaches - Rethinking the Roles of
- Shift from Students as| Teachers
Consumers to Creators |- Scaling Teaching
- Increasing Use of Blended| Innovations
Learning - Teaching Complex
- Rise of STEAM Leaming| Thinking
" Redesigning  Learning - Authe.ntlc Learning
Experiences
Spaces - Rethinking the Roles of
- Rethinking How Schools
Work Teachers
2016 . . - Advancing Digital
K12 Collaborative Learning Eaquity

- Deeper Learning
Approaches

- Coding as a Literacy

- Students as Creators

- Scaling Teaching
Innovations

- Achievement Gap

- Personalizing Learning
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<Table 2> Accelerating trends and challenges in higher edu—
cation (2014~2017), NMC [20][21][22][23]

Accelerating trends Challenges
- Growing Ubiquity of
Social Media
- Integration of Online, |- Low Digital Fluency of
Hybrid, and Faculty
Collaborative Learning |- Relative Lack of
- Rise of Data-Driven Rewards for Teaching
2014 Learning and - Competition from New
HE Assessment Models of Education
- Shift from Students as|- Scaling Teaching
Consumers to Students| Innovations
as Creators - Expanding Access
- Agile Approaches to |- Keeping Education
Change Relevant
- Evolution of Online
Learning
- Advancing Cultures of
Change_ and Innovation| Blending Formal and
- Increasing .

o Informal Learning
Cross-Institution ~ Improving Digital
Collaboration nbroving Lig

- Growing Focus on Literacy
2015 ; . - Personalizing Learning
Measuring Learning .
HE . . - Teaching Complex
- Proliferation of Open .
. Thinking
Educational Resources .
. - Competing Models of
- Increasing Use of .
. Education
Blended Learning - Rewarding Teachin
- Redesigning Learning € g
Spaces
- Advanc_mg Cultures of| Blending Formal and
Innovation Informal Learnin,
- Rethinking How - Improving Di; ita%
Institutions Work D ) & Ve
- Redesigning Learning therdcy
S - Competing Models of
paces .
2016 . Education
- Shift to Deeper .. .
HE . - Personalizing Learning
Learning Approaches .
. - Balancing Our
- Growing Focus on
: . Connected and
Measuring Learning .
. Unconnected Lives
- Increasing Use of ~ Keeping Education
Blended Learning ning
. Relevant
Designs
- Advancing Cultures of |- Improving Digital
Innovation Literacy
- Deeper Learning - Integrating Formal and
Approaches Informal Learning
- Growing Focus on - Achievement Gap
2017 - . ; .
Measuring Learning |- Advancing Digital
- Redesigning Learning Equity
Spaces - Managing Knowledge
- Blended Learning Obsolescence
Designs - Rethinking the Roles of
- Collaborative Learning | Educators
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<Table 3> Expert Profile

Area Experience Professional careers |Anonym
(years)
11 Educational technology EX1
27 Educational technology EX2
Science Education,
15 Educational technology EX3
11 Educational technology EX4
11 Educational technology EX5
10 Educational technology EX6
Research Design, Educational
(Professors) 20 %echnology EX7
N=11 14 Educational technology/ EXS
Computer Science
13 Computer Science EX9
Educational technology
10 Computer Science EX10
Education
10 Busim?ss Information EXI1
Technology
19 Socioloy/Educational EX12
. technology
Flel.d Expert Educational technology,
(Primary & 11 . . EX13
N Technical education
Secondary Computer Science
teachers) 20 . EX14
N5 Education
23 Geography education EX15
17 Primary education EX16
Company 5 Digital Snclfe(ife Digital EX17
Instf‘t’;fms 18 Service Design EXIS
Experts 14 Computer Science, Edutech| EX19
N=5 25 Educational technology EX20
25 Linguistics, Software EX21
Policy-makers 16 Education Policy EX22
(Chief offers) 7 Educational technology/ EX23
N=3 22 Education Evaluation EX24

Hoz 4%
M9 o

(open coding),
2} 8} (abstractions) S WA o2 A HT) WA
U

492 g8 nYAsEY RO FPT

Preparation Organizing Reporting
- Select unit, - Open Coding - Reporting
subject, word - Creating analysis
to be analyzed| = | Categorization/ =| process and
Re-categorization results
- Abstraction

(Fig. 1) Research Analysis Process

WFEL A
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FAE A 4
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EH = WP B4 W E wrste A5 43
= AX #ZY 27 (coding scheme)S A3 TH
oyt I 2o w} A7|E ERNES] ] uS
A ggo glo] HH F W 29 Y AEF EHy
Lo U3k A BAS 312 NVivo 78 AM&-3t9ich
ol#1dt A8 WAE viFE T YEEA v o
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<Table 4> Coding Scheme

Area Code Definition
LC1 |Quality of learning contents
Learning LC2 |Variety of learning contents
Contents LC3 |Expertise of learning contents
(LC) LC4 |Specialty of learning contents
LC5 |Effectiveness of learning contents
TL1 Appropriate for the educational
purpose
TL2 |21st learner's competency
) TL3 |Offering new learning opportunities
Teach}ng & TL4 |Customized approach to learning
Learning
Methods TL5 |Learning motivation and interests
(TL) TL6 Rich instructional samples and
resources
TL7 |Blended-learning approach
TI8 Innovative Teaching & Learning
Methods




N7l% - EWMES Y DY BES A%t BT Y waj 20l 24 573
Area Code Definition 5 Fske 293 28E] wg ok 1#g 217
EE1 |Universal education (EFA) = EJES 88t AE Wellste ade 248
EEZ2 |Related to curriculum o} B4 Adle ARESo] 7|&¥E =203 1)
Edu?atlonal EE3 Teacher or studgnts Q018 =03 AL wlErow oA o whHo A A4
Environment acceptance(reception) 9 ooy N o1l 1 oo HEw
E = . = o -
s EEA Transformation of educational & 3 2l meEt FX el gl adls 2R F
(EE) environments A9 109IE =98 AR5 FHo2 AT &
EE5 Infrastructmtre implementation & 3 A7)z wE 29003 WL, AR a8y
managemen _ N ; . -
. Asl= 2719007 e ole o2 BAEY
TI1 |Base Data Collection ® Awshs SR W aclel Aels wasitt
TI2 |Interaction of technology
Technology ™ Maturity and advancement of 41. N7l - EREQ 2 nsSE LEE Ft
& Technology 2R Qo
Infrastructur | TI4 |Adaptive technology TeETE
e TI5 |Content Standards
(TD TI6 |Compatibility of technology <Table 5> 4 AHE 4 9 %o] AEIEL 20719
TI7 [Advancement of technology
TI8 |Integrity of technology
SP1 |Copyright <Table 5> The number of accelerating factors in each
Society & S:PZ Approp{rlate for education policy emerging technology
Polic SP3_|Popularity Acceleratin;
(gp)y SP4 |ROI, economic effectiveness factors lLc | TL | EE | TI | SP |ET | Sum

b SP5 |Collaboration with other institutions MOOCs 6 3 ) 3 5 = 31

SP6 |Research & development Open
ET1 |Minimizaton of side effects Contents 1 6 1 5 3 - 16

Ethics ET2 |Health problems Flipped
(ET) ET3 |Accurate information Learning 1 8 2 N 4 N 15
ET4 |Privacy and Security BYOD 1 5 4 3 5 - 18
Maker 5 4 | 3|2 |-|=

-space
3.3 |79 El”E Y MEE Gamification | 6 | 12 1 1 [ -T2
e-texthook 1 10 5 5 2 - 23

Tp—

A4 AR £33 D BY 9o} WA BYE, & A Amalyties | 3| 0| | 8] - 2|
3t 7hsAe =ol7l fa AEE R (triangulation) & AR 9 17 ] 1 7 - [ -1 3
Hgate] Al Wel ATAE TASATHA] £ AT VR__ 12 W2 5 1o
o] Aglsol shos o = 2 A4 axe = 3D Printing | 8 16 4 1 2 - 31

JEme] SHE] fiste] HrpARRE AR S Holgram | 4 | 5 | - | 3 | - | - | 12
(agreement statistics) & AHEUTE B AFHE 79 Social 3 6 3 9 1 B T
AR ¢ el e 29 dAE A 812 o sk

ele- _
B A4 Ee MRS BRd don F4Y 5 esence | 4| 2| 5| | |1
= Drone 2 5 2 - 3 1 13
Robotics 1 5 6 3 2 - 17
CGod g by |5 7|4 |- 2
Computing
o1 A7 Al =0 Mobile . .
4. A7 A3t U =9 . 1 1 2 6 2 | -] 12
media
IoT 4 5 3 11 - - 23
2 odredE Az ag sfetgen wge Al > 6 2 7 115
68 | 160 61 80 33 3 410
LS & 9= A Y|SEdHEE p8AO gase S
TEY T SUT 1_]713—-‘—%_]———3 BT s = aoo}—l— SUM 17% | 39% | 15% | 20% 9% 1%
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<Table 7> The number of conflicting factors in each emerging <Table 8> Rank 10 in Conflicting factors
technology . Conflicting factors
Conflicting Coding Contents N %
LC | TL | EE | TI SP | ET | Sum 0
factors Effectiveness of learning
MOOCs | 4 [ 5 | 4 | 4 | 6 23 €5 conterts 43 953
Open Maturity and adva t
5 4 9 4 15 aturity and advancemen
Cogtents TI3 of Technology 34 7.54
FIIDD_Gd 5 12 12 1 3 33 ET2 Health problems 30 6.65
Learning ET1 |Minimizaton of side effects| 30 6.65
]1\3/[YSD 2 11 1 8 | 11] 33 TLS Innovatiye Teaching & 98 621
aker 4 9 9 9 2% Learning Methods
—space SP6 | Research & development 28 6.21
Gamification| 10 | 12 1 5 13| 41 Teacher or student’s
e*teth.ook o 3 1 2 4 15 EE3 acceptance(reception) 21 59
Leamu.qg 9 9 3 9 2| 8| m Infrastructure
Analytics EE5 implementation & 23 5.10
AR 12 5 2 4 4 27 management
VR 6 8 4 5 9 191 4 Rich instructional samples
3D Printing | 2 2 7 7 13 16137 TL6 and resources 2 48
Hologram | 3 | 7 4 9 7 30 SP4 | Effectiveness in economy | 20 443
Social
2|2 1 [17] 23
Tele- 4 3 6 3 3 19 Conflicting factors
presence 50
Drone 9 [ 18] 7 1 [10] 45
Robotics | 2 | 1 | 2 | 2[5 [ 2] 14
Cloud 1 3 714 15 s Toz T2 5 T2, [ azl sl s &
Computing 55 Bz = | F %) 5 €2 ts5E =8
i §8 0858 % Tn | Bm | oBE | fiogEc i
Mobile | 1o 1o L 1 ] 3] 10 HHHERELE IR IR IR L
media g5 (%% 2 | E E EeEl =3
IoT 2 2 2 6 = | g3 S =2
Al 4 9 1 3 5 3 25 cs
SUM 81 | 105 | 80 | 50 | 118 | 96 | 530
15% | 20% | 15% | 9% | 229 [19% (Fig. 3) Rank 10 in Conflicting factors
S RASHE, SEWD), VRAD, AASAD 59w A% Ad} $EF o A% wqe @ o
$4 8o W acle] AHoR wol EAFS B (N=43, 953%)& AI71etith. edlme 22049, AF
& W AAEQEHY6), Zurdrte(10), RREA A% T 7EY AsErt A Fe AEIN=34
(14) 59 WA g4 9lo] Baecle gir Hee 754%)el A A& o w F8uE= WY B HEs TA
e Q1SS #0849t sleb7] o5 g 4 AuE S AV, AAZe
o] whgto® HEIHEe]l FulelA ZH7he A7) A71Ee] wHHoR &8d w HAZ9 A7 A
Edcr wgHoz gy At HE aclow = G Ui TES AE 2 HT glo] AWes &
=93 AL IY AFo wgt HFIE T HEEAS A= Aol thdk 2 (N=30, 6.65%)& =2s}ict &
A3 A3b= S <Table 8>3 (Fig. 3)3 2t} g, L NEFE 7 34 EAg el SHA
AEEe 14 2 aaden JE AEAA 4 SolAl wAE RAH deE BLEN-30, 665%)°
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