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Abstract. With the development of the Internet of Things industry, the demand for IoT application
talents is increasing, but the existing resources are challenging to help students improve their
practical ability effectively. So the work designed an loT training platform to solve the problem.
The platform integrates the CDIO concept and adopts the IoT classic framework, including the
perception layer, the network layer, and the application layer. We applied these technologies to
design it, including sensors, ZigBee, Wi-Fi, Java, and Web. We did some functional and
performance tests to verify its feasibility by taking smart home projects as an example. The
platform makes sense in the teaching of the IoT course due to its convenient design and reliable
operation.

1. Introduction

Internet of Things (IoT) talents have an essential impact on the improvement of the various
countries’ comprehensive strength [1]. The United States, Japan, and other developed countries
have made detailed plans for the cultivation of loT talents and are gradually implementing them [2].
In the background of the new engineering’s development, Chinese universities have made many
efforts to train loT talents, but also encountered some challenges. Specifically, there are the
following problems: (1) The selection of teaching materials is not scientific enough [3]. The
obscure theoretical knowledge will reduce students' learning interest, and we should consider
students' actual learning ability. (2) Most laboratories are not open to the public and cannot meet
students’ actual needs, which affects the teaching effect. Due to the shortage of loT talents and
imperfect curriculum development, we should think carefully about how to better cultivate loT
talents and develop 10T courses. CDIO is an engineering education model, including four segments:
Conceive, Design, Implement and Operate [4-5]. It emphasizes the teaching idea of "learn by
doing” and focuses on developing students' ability to apply what they have learned to solve
practical problems [6-11]. The CDIO engineering education model aims to cultivate technical
talents, meanwhile, 10T is a comprehensive discipline integrated by multiple disciplines, which has
high demands on their actual operation ability. In order to help students better understand
theoretical knowledge, strengthen students' practical ability, and enhance their interest in the
Internet of Things, this article develops the Internet of Things training platform.

The research idea of this paper is guided by the CDIO concept, and is designed according to the
four steps of the overall system design, detailed system design, system implementation, system
testing, and maintenance, as shown in Figure 1. In the use of this platform, students have much
exercised their ability to connect lines, compile code, test data, and any more, thereby improving
the students’ practice level and the teaching quality.

Copyright © (2019) Francis Academic Press, UK 108 DOI: 10.25236/ic3er.2019.021



6

HFH IR

HH AARACAE B 5% 1

: 10.16541/j.¢nki.2095-8420.2019.21.003

Bt LRIAY 50 B3 o0 H BCATE M A A B BN PR

/8137

HEE, GRE, K, £
P ARG K2 TR, T4 M)

il B BEREE TR A B IR EOR, B TR T F RS B9 AN B IR, i A B R S A P AR
(el RS N o745 ]| BT S N~ 2 s ]| BT E BNl 7 ol T E I o ( ERUIE BN 25 e B E N S R R T S I PP o
TR A DR e Or S, ARAERTE TR I BT . IRRSERREE ) . BURTRE D, R T HIH TR AR

HEHEL W AA IR

SCHE BTRE; WIH Bk BEIREIR s AA R
ASCHI A A W BUE AR R TR R T T O H Hee ik i A B IR B R RSB (1] #0F BAR

1k ,2019,6(21):6-8.

BE&E HICR . =iF5 . B RBE . AT
BRESF ORI K, B A B — R R S 7l
S iy 7R DK S0 B 28 U TR R & g M S 2
He CHIRR 47 Tl 4.07 SR [E AP R S
T 5 3 R T 2l 22 B B S BE 10 .
HTRE T o . HL A R PR S 4 g B v A A A R TR
ANA, B 2017 4R 2 HRISK, Hoa SRR HE Bt TR
i, R T CEHEILRT KRR A U
RARRT, JRRAT T IR TRMIESE S S B nY
i) €5 TS B TR 9T S S I A i A ),
NIRRT REE N ER

R SRR RO Ll
REds. NTHEAE, BRedlsE . Plavs A, Bahfi
ST R TR A B — 2l A SRRl
PUBRE 2P 55, ik B8l 0 N A B i SR A — > S []
R EJBE e . TRESCERAE 5 . QUBTRE J15E |
R A AR BRHIE P

UIEE: &P naes UIVRITIE DSE- 47 SV 2 PS8
B ORT DRI TS (:0E 2 & oy R W R Pk 2 Y
MBI AL, JE R AL Heor ol DL e
PLsA S rpul, 324 Bl TRGE ™ R, RN
A BRI AR D RIS + ST + N,
REAT AP o A2 T F B, RERE T BETTHREDT
SCERAE ST, PR IRERE ST, TR A A A A B i T
RE, BT TR A A B IREE TR ZOK

ASCRL B TR W ANA B 53R B AR 45 0
LE5 B WA TR IR AR FREALR

FEGIUH -
EuFhe

HEHAER.

AR R4 chinajyxdhzzs@163.com

FHEA D BIER e S REAE ARG Ll S &N
A B SRR, BEFEEE T 0 H WK B i A 5 SR
it 7R AR AR N A 35 07 SR A BT iR A H H
e, A e ) b AR s A L (Conceive ), X
it ( Design ). SEPR( Implement ) FEAE ( Operate ),
A ERAEZ R H AR, W2 CDIO Tf
HEM P TR AA IR0 BE, A R & 8
TR XA EEFRRE 2K

— EWHE“IA ERAAEBRAR

B TR R AR B B TR, LS TR
(B SR M AE A B 35 05 AT T 35 2R ke 1l
FIREASCHER L e At B LR 207 I HAT R AR
I, B A ETRE . WIBAmEEMERE T . 1A
e Bl R SR A 2 DA IEY, S AR A U 1 L Al R
W AASCHNE AR, AT A Bt S0
BT TAEEARNA o FE0 FIIR AR B AL A
B, BERZHRTRE TS TR (L), 1k
2 B R A AR H YIS, SR LA RR I T RE
B IR AL, AA BRI R# IR E 6
FRHERE TG LAHEF G AL A,
SLERHCET R 5 B 25 B IR AR -
WIREE B IR TELE 1B TR L
RBb L ASCGHERE . S3F BB IRE ;AR
HEVEWRE FRAEZ L W EETREE, W (&
SR ) CEBEWE ) SFrr sl ijt e Lk (kS
Bty ) AV RRE) SFHRPLReE,; ©

FTARAHEE TR TR H (SRR [2018] 1795 ); AE MEFHAFEZAUCRIH (BH5R [2018] 180 % ),
B, 55, DU, W W A, T2E I T AR E AR IS R PR LB A BE K L 280852, iRyl KBS H AR S R BE R 58



AT 5555

Vocational Education

nnnnnnnnnnnnnnnnnnnnnnnnn

DOI: 10.16667/j.issn.2095-1302.2019.12.032

B LR 5 B A B A S DI e ) G 58

HERE, B &', EaNn, B ®R, RER, T H°
L HREARIFIERZE, & T 510665; 2. FIHPOEARZER, T4 7 510730)

i E:HBERRAAEZERNSREN TRRLR, RAIBRELARNERHFH L LZ—, EEXFFRLFR
HHFFETHBERF L, LP@EFRBERENHKFRIRG AT, FEFRBERENHKFEFHEINFE. &£
DRAL, PR ARIEHRF AR F 5 @A LGFEL, 43X £ FR4R 4 2 T CDIO #9408 | 5= 9| -F & 5iRA28F 0%

GVES
KA WIER ; FPIR HKF EUFE
hE 43S . TP39; G712 SCHERFRINAD (A

jilll3

0 35l

PR 0 2 E e 5T ELBR BE) it AR 5 I 95 19 A BRA I B T
i, PR LA bR AR 1 A T YR A B A X — ek i e 0
TRt FHSYE Y, 201948 1 H, NERIER T 15 4
B, AHE T 13 PG, o, 5P
FRIRH HR AT R TRE AR BRI ) 22 BN 57 o
8 T T HA D 38 0T DA s 2R R I 1 e J A B L
PR AR L — B R RS SR, TP ) 223 RN 5ok
Aoy P R BRI SR R, PR R A 25 R
WATI K RIS, KT BERS SR TE 2 A0 75 ik R R AR A
A AR E S SR K E.

1 IR SN BF IR 5747
L1 AR

VRS B SR A R % BB 57l A g ) 25 s Y
PRI B, AE T A SESR DT, P BOA R R Rl
LS Y, SEFEAA BRI I T A RERNE S
Pk SR —EG SR IS, LI 24
18

A HH R R 22 AR SCRREL R DA “ IR S 7 S KB
FBHATRI R, RN EEZEPTELIIT5 . PIEKK
PIBRRRAR LR aSLPF G & LATT T, SO R I B RS
iy Ul I 5T < I WG R O 6 L B 7/ PN E PRI il i S

WeFSEHA: 2019-05-30 {EEHEI: 2019-07-02

HETH: I AHRARAFECRERAKZCAR: FHLHAFZT RS
Tk A A FRLUAT 05 4047 (2019-5-5) 5 201847 &
AHFRATIAZZ AN EFL-K A LA (L5
H[2018]1795) 5 J" AR RIFEXFR AR FLALER
SR B (2017zyzg05)

/ 110 PEBEMEAR 20195 / #1288

R®A2% 4+ ; CDIO
N ERS :2095-1302 (2019) 12-0110-03

1 IR ZERNF A

2015 SEFIESR O BB T BT ZigBee HMXH
ZIREE M R S M A ST BUR A e B X F N UL
BRI SES, =AWk Sl AR, T AR AR X /N
2% & I TR i %ol 3805 . 2017 4822 5 M it
THET ZigBee B TLAWIKM UG, AW %P &
PEAT—2% Android i e BT 5T A, AT HEATRE 4 75 T )
Trk, BZBOT EEMET TR, BCAR LR
FEHE RGBT A S5 T H AR BURIR AT T JL4F,
AR DB A BN LI E T, AR E RIS
HIRIB B T B A ROR

W HE S PIIER I BAR A B R ROk R, 142 IR
SFARCHRARTT i 7RI Lol ABICHR 2> r RS2 AT A P BB I 5
RFEAR AR 25 & SE I B B BB hs ARSI
IR SRS T XS AU . By
XE—, I EEECF SR AN AL TP, B A REIEA T
B FBCRATOERRZ B R R R BR, AREMR
S SEIRECE H AR e EAh, TSI R AR
st BLE gD, HFEJLAFRSIH &, ARERIE
BAEARS SR LIHREY, ERREEE R BN LR
27 2] Xt



ISSN 1009-3044
Computer Knowledge and Technology B RB&1IR 5 #4 £
Vol.15, No.26,September. 2019

E-mail : wltx@dnzs.net.cn

http ://www.dnzs.net.cn

Tel: +86-551-65690963 65690964

MIME=TRRMEMNAIERFR&EHBE

HREBRE EAR R ALR A’

(LT ZRERIFER:, 2R TN 5106655 2. BEHFHMPEAR1E, 7778 77 510730)

T T A R Ll 2 R RN 5 B A SRR T oK, B Wk R Ll A A 5500 T a , %o Y iy P B2 A X )
SR Ll e 7 35 35 7 i) AR e 6 I 0 5 DRV RR A AE 1 IR B T A0 AT WFE L 3 10 DA R O VRS = 0 52 8.
A LITFURRE PR AR A A9BSR STEM B8 (1) 287 2R St B I 01 2 TR A — ARl 48 S

B SR TR TP B 5 B BRARE s NA B 5% 5 STEM
hEANES G712 SCERFRINED A

S : 1009-3044(2019)26-0120-03

DOI:10.14004/j..cnki.ckt.2019.2964

Research on the Creator Teaching of Internet of Things in Secondary Vocational Schools under the Background of New Subjects
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na)

Abstract: In order to make the teaching of Internet of Things meet the needs of talent cultivation under the background of new sub-
jects and improve the quality of talent cultivation of Internet of Things specialty, this paper makes an analysis and Study on the
training direction of the professional ability of Internet of Things in secondary vocational schools and the problems existing in the
course of Internet of Things creator in secondary vocational schools, and puts forward that the secondary development platform
should be used as the teaching software practice platform and the open source hardware technology should be used as the hardware.
Practice platform, the use of STEM concept of teaching methods to implement the Internet of Things Creator Course of a reform

strategy.
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Abstract: In order to meet the needs of the application—oriented talents to train the transformation background, it was imperative

to reform the college physics curriculum as a major undergraduate course in science and engineering combined with the college’s po-

sitioning of high—level comprehensive application. This paper focuses on the importance of the reform of the physics teaching of large

objects from the teaching reform direction of the college physics curriculum, the construction of the college physics curriculum, the

model of the integration of production and education, and explores the reform plan that can be effectively and continuously promoted.

Application—oriented transformation is a long—termimportant subject. The curriculum reform will further realize the integration and con-

tinue to explore the education and production.

Keywords: applied transformation; college physics; curriculum reform; integration of the education and production
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Abstract: As the key technology for 5G applications in the future, the Internet of Things (IoT) is
developing rapidly, and the demand for the cultivation of engineering talents in the IoT is also
expanding. The rise of maker education has brought new teaching inspiration for cultivating
innovative technical talents in the IoT. In the IoT maker course, teaching problems include the
lack of adequate teaching models, emphasis on products but less emphasis on theory, and letting
students imitate practice. Focusing on these problems, this paper proposes a new Science, Technology,
Engineering, and Mathematics (STEM) teaching model called Propose, Guide, Design, Comment,
Implement, Display and Evaluate (PGDCIDE) for the IoT maker course. The PGDCIDE teaching
model is based on STEM teaching and Kolodner’s design-based scientific inquiry learning cycle
model, and realizes the combination of “theory, practice, and innovation.” Finally, this paper designs
the IoT maker course to practice the PGDCIDE model. The practical results indicate that students
significantly improved their emotional level, knowledge level, and innovation level after studying the
course. Therefore, the PGDCIDE teaching model proposed in this paper can improve the effectiveness
of the IoT maker course teaching and is conducive to the cultivation of students’ sustainable ability in
engineering education. It has reference significance for the application of maker courses in engineering
education practice.

Keywords: internet of things; maker course; STEM teaching; curriculum implementation

1. Introduction

The launch of global 5G has brought new driving forces to the Internet of Things (IoT) industry [1],
and countries around the world have already adopted the IoT as their national strategic industry.
The IoT creates wealth in many industries [2], and by 2025, the IoT will generate a potential value
of from USD 3.9 trillion to USD 11.1 trillion in nine industries, including manufacturing, healthcare,
retail, and transportation [3]. The innovation of IoT technology has promoted the growth of the social
economy and has a transformative impact on society. In the final analysis, the competition of IoT
technology between countries is the competition of technological innovation talents [4]. Therefore,
universities in the whole world have started to build new IoT engineering majors and explore new
curriculum teaching. The engineering education advocated by the Conceive, Design, Implement,
Operate (CDIO) model needs to adjust the talent training mode according to the needs of the industrial
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