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Abstract

Abstract

Since the 21 st century, science and technology have developed rapidly at home and
abroad. Both STEM education in the United States and STS courses in the United
Kingdom have emphasized the need of science and technology for social development
and society for innovative talents in science, technology and engineering, and put forward
higher requirements for citizens ' scientific core literacy. The * Compulsory Education
Science Curriculum Standards ( 2022 Edition ) ' aims to cultivate students ' core literacy,
refine the original “technology and engineering”field into two core concepts of '
technology, engineering and society ' and ' engineering design and materialization ', and
set up interdisciplinary theme activities to integrate curriculum implementation. The
important way of interdisciplinary integration and interdisciplinary learning is technology
and engineering courses. It is an indispensable part of cultivating students ' core literacy
and can promote the cultivation of innovative talents in technology and engineering in
China. Therefore, in order to implement the core literacy of science and technology and
engineering courses in primary schools, the author takes the new curriculum standard
(2022 edition ) as the starting point, formulates the principles and strategies of teaching
case development of technology and engineering courses, and develops and implements
teaching cases.

This paper takes ' activity theory ', ‘CDIO engineering education concept ', ' action-
oriented teaching theory ' and ' STEAM education concept ' as the main theoretical basis.
In terms of research methods, this paper uses theoretical and practical research methods,
questionnaire survey, observation, interview and other methods. Firstly, the reasons for
the topic selection of this study are expounded. Then, through extensive reading and
combing of relevant literatures at home and abroad, the research status of science and
technology and engineering in primary schools is analyzed, and the differences and
references in science and technology and engineering education at home and abroad are
found. On this basis, the purpose and significance of this paper are put forward and the
research ideas and methods are further sorted out. The concepts of ' primary school
science and technology and engineering ' and ' technology and engineering teaching ' are
defined. Then, the investigation and analysis of the current situation of science and
technology and engineering teaching in primary schools in XX city are carried out.
Through the questionnaire of students and the interview of teachers, the importance and



Abstract

necessity of the development of science and technology and engineering teaching cases
in primary schools under the core literacy are obtained. It also expounds the four
principles and four strategies applicable to the development of technology and
engineering courses. Finally, three specific cases of the beauty of " shipbuilding " - lantern
" maglev train " are developed. After the teaching practice, the students ' learning attitude
and technology and engineering of technology and engineering courses are studied.

The research results show that the primary school science and technology and
engineering teaching under the core literacy has injected new vitality into the primary
school science education, and its teaching practice effect is remarkable, which has played
a positive role in promoting the change of students ' learning attitude and the improvement
of practical ability. It also helps to solve the problems existing in the teaching of primary
school science and technology and engineering courses, increase the integrity and
coherence of primary school science and technology and engineering courses, and
confirm the effectiveness of primary school science and technology and engineering
teaching under core literacy.

Keywords: Core literacy; Technology and engineering; Case development
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Continued table 5-7  The specific process of teaching " The beauty of inheritance -Lanterns "
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Continued table 5-7  The specific process of teaching " The beauty of inheritance -Lanterns "
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Table 5-8 Teaching evaluation " The beauty of Heritage-lantern "
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Fig. 5-5 Core concepts and learning content and requirements structure diagram
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Table 5-9 Structure diagram of teaching objectives
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Fig.5-6 Teaching idea structure chart
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Table 5-10 Content of courses " Maglev car"
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Table 5-11  The specific process of teaching " Maglev car "
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Continued table 5-11  The specific process of teaching " Maglev car "
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Continued table 5-11  The specific process of teaching " Maglev car "
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Continued table 5-11  The specific process of teaching " Maglev car "
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Table 5-12 Teaching evaluation " Maglev car "
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Table 5-13  State number of classes
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Table 5-14 Distribution of questions in Questionnaire B
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Table 5-15 Distribution of questions in Questionnaire C
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RERATELR T, WA TRIBEARYEE TS S REIRTE. fFa. K.
AFEES RAFFES DAFRRE, BEFE~RBARFEHRIXRE~1 5y, 454 SPSS
26.0 BAFRAT A MG IS RE T, RNk 5-16. 5-17. 5-18. 5-19 i,

#* 5-16 [ BEET
Table 5-16  Reliability Analysis of questionnaire B

Cronbach's Alpha T

.933 15

HR4E 5-16 FIE 45 S AT &0+ B 1Y Cronbach's Alpha 2%/2 0.933, K
T 0.8 HAE 0.9~1.0 2 [a], FMI%E B {5 EEELf .
#* 517 A% B LT
Table. 5-17 KMO and Spherical test of Bartlett of questionnaire B

KMO BUFEE I .865
LR 570.610

ELRERIER T B A5G df 105
Sig. .000

IRHEER 5-17 HdE i s R T a4 B (1) KMO B4 0.865, KT 0.7, W3k
P=0.000<0.05, 1B il 4534 B br ik HEA BB
* 518 % C EENHT
Table 5-18 Reliability Analysis of questionnaire C

Cronbach's Alpha T

935 10

4G 5-18 A /s S AT &0 a3 C [ Cronbach's Alpha &R EE 0.935, KT
0.8 HAbTF 0.9~1.0 2 [8], UiAHIA4E C 15 EHUT .

#* 519 [ C ST
Table 5-19 KMO and Spherical test of Bartlett of questionnaire C
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KMO EUFE&E P2 & 910
AR T 421.250

ELRE AR TR P BR IE 4G 56 df 45
Sig. .000

FRPEZR 5-19 Fdig dras BT snin 4% C ) KMO 184 0.910, KT 0.7, HE#
P P=0.000 <0.05, A2 C Bk FhriE H EA BT HKIRUE
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SRR R T A B HOORBORE RS, T RESRERCR r. EId
TIP3 a LB IR B RGN G MR A 05, T ORI Ty
FHEAROR 5 TREHA RO SRR -

5.3.4 LR HT
5.3.4.1 ZFHHEAKRMES

FUHFER G, NP OGRS T RS TR RO SRR,
M LR LR IE A IEOR 5 TR R URRR AR s, R AT TEAT o # A
tREG . 45 RN 520, 5-21 FoR.

#* 520 BFFEHIREG M
Table 5-20 Statistical analysis of two semester final results

A N PR IE AR LR
CRETIRI
90.53 30 2.097 383
(ARSI
LR SEEHT
86.80 30 1518 277
(E221)

HHER AT, ZRESCERYE (ARZ2HD 1U-F39%0h 90.53, tniEZEN 2.097, 11
HUPARHERZER 0383 LRESECEIE (D -FIS%Ch 86.80, #riE# Ny 1518,
SEREI BRI IR N 0.277.

% 521 RREHIAR RS FEA t K

Table 5-21  T-test of pair samples for two semester final results

243
ZEH95% H
R R o
EX 7 ZEYMH B
e
L3 A SR
R0

, .. 3.733 2518 460 2793 4674 8121 29 .000
LR A SR

Cl2D
HIR AT, Z5A SEERPERON 290 3580 3.733, FritkZE R 2518, %L
PIARHER A 0460, ZMEH/M ) 95% B (5 X [0 2N[2.793, 4.674]. IR R, t1H
v 8121, HHIE NN 29, XU p iy 0.000, FRERAL EREEN, XEK
B IRIYE R MZEE2EPE (B2 2 MEARENZES, R
RO RTE T P NFRERAR S TR RO KRR R A B 2 3R

56


5.3.4.1

95 8RR FRNEREEROR S TR RODT RS SRR

5342 [O)EERSHT

TESLitif AR S TR R ECAG LRl 5, RIBUAE RS (LMRBRIFFRC)
B304y, BINAERLINAE, FIFISPSS 26.0% 4470 M I 28504 nl %, BAR i &5-
22. 5-23 fi7se

#* 5-22 WA B AR EEAE
Table 5-22  Analysis of date B before and after teaching

GidEs ek PEME M bR t P fH

CEASZERPE(Z2AET)  16.90  30.00 5.50
CEASERIE(H: ) 2013 30.00 3.48
CEASEERPE(FAAT) 17.10 0 30.00 4.63
iS5 0% s A B » e '

TRSES BT sASERIIECEE) 1973 3000 418 oo 0024
CEASZERPE(Z2AET)  16.67  30.00 5.06
SEASEBRPE (A E) 1933 30.00 4.44

U35 5 245 -2.692  0.012

EEESE -2.313  0.028

SEATRE NG NEEEA E RS, R 5-22 MRS Rl LUE 454 SEEIE
S BEAE S RAR S TRERRIE A G A e . RPFAEZE IS EBNE
FrdeTt. Ak, ZPELF A SN, FEES AR SESE AR PE
43991749 0.005. 0.024. 0.047 ¥3/NF 0.05, UiHAZCFEFT G ZYEAE =N E K47
FEWYE R X 3, T HAE G AE 5 0 507 AR . i o Hedfs 19 70 A A 1T BN
ERZ DR RN ARPAEOR 5 TR ZUA R e it 7 B R 5 TR IR 7
SREEAR

* 523 WA C HUHT EEE M
Table 5-23  Analysis of date C before and after teaching

Yepg YELR PIME S AR FEE ¢ P{E
X CRESCEIE(EAET) 6.97 30.00 2.41
HJif I A . -2.403  0.023
shelo ASBREGECES) 837 3000 147
e CRESCEHE(FAT)  6.83 30.00 2.39
ES A -2.796  0.009
CUEES LA SBRPE(ECEE) 830 30.00 132
ol CRESCERME(EEET) 7.3 30.00 2.49
5 | A -2.586  0.015
KA s SRPICEE) 857 30.00 148
CRESCERME(EEET) 7.00 30.00 2.41
A e O SIS =
W W, N kY - ) '2805 0009
Ry EAERIIFEE) 857 30.00 1.52
CEA SRR (BT . . .
3t 3 Iii&%) (%zi Al 6.97 30.00 230 so08 0002
RSB E) 847 30.00 1.50

LA THE R ABCETTEEEE, B 5-23 BIGHSE R A, Seii Rl
RETHERBHAFE, BRE THESLEEE ) aAKFa Tt tah, ZIEE A
B BT R SR IR AR S SOk e AN RSP SAE S BT
&, PB4 0.013. 0.016. 0.015. 0.009. 0.006, ¥J/hT 0.05, HHIZAIX 5,
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