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Abstract

Smart education is leading the development direction of national education informatization, and
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in the context of smart education, it can meet the learning needs and psychological characteristics
of students through modes such as knowledge visualization and gradient cooperative learning
methods. Taking the courses “Computer Network Basics” and “Routing and Switching” as examples,
teachers explain concepts through images and life cases, which helps students understand abstract
concepts more easily, so as to improve the comprehensibility and memorability of knowledge. The
use of image processing software, animation and other tools to display the changes of data in the
transmission process vividly demonstrates the working principles of network protocols, switches
and routers, and helps students visually see the application of knowledge. In order to give full play
to the smart education methods, in the teaching process, knowledge visualization teaching and
gradient cooperative learning methods can be integrated for teaching, and the effect will be better,
and students can be encouraged to actively engage in cooperative learning, such as discussions,
group projects and laboratory practices.
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Figure 1. Network topology before concrete teaching
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Figure 2. Animation showing the changes of data during transmission (the picture is an animated screenshot)
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<Huawei>
<Huawei>u t m
Info:
<Huawei>sys

Enter system view,
[Huawei]vlan batch
Info:

Current terminal monitor

return view with Ctrl+Z.
3 4 200

This operation may take a few second

user

[Huawei] int €0/0/1
[Huawei-Ethernet0/0/1]port link-type hybrid
[Huawei-Ethernet0/0/1]port pvid vlan 3

Erro at A
[Huawei-Ethernet0/0/1]port hybrid pvid vlan 3
[Huawei-Ethernet0/0/1]port hybrid untagged vlan 3 200
[Huawei-Ethernet0/0/1]dis this

#

interface Ethernet0/0/1

port hybrid pvid vlan 3

port hybrid untagged vlan 3 200

Unrecognized command found position.

[Huawei-Ethernet0/0/1]quit
[Huawei]int e0/0/2
[Huawei-Ethernet0/0/2]port link-type hybrid
[Huawei-Ethernet0/0/2]port hybrid pvid vlan 4
[Huawei-Ethernet0/0/2]port hybrid untagged vlan 4 200
[Huawei-Ethernet0/0/2]dis this
#
interface Ethernet0/0/2
port hybrid pvid vlan 4
port hybrid untagged vlan 4 200

T
return
[Huawei-Ethernet0/0/2]quit
[Huawei] int e0/0/3
[Huawei-Ethernet0/0/3]port link-type hybrid
[Huawel-Ethernet0/0/3]port hybrid pvid vlan 1
[Huawei-Ethernet0/0/3]port hybrid tagged vlan 3 4 200
[Huawei-Ethernet0/0/3]dis this
#
interface Ethernet0/0/3
port hybrid tagged vlan 3 to 4 200
#
return
[Huawei-Ethernet0/0/3]1dis
[Huawei-Ethernet0/0/3]display cur
[Huawei-Ethernet0/0/3)display current-configuration
#

sysname Huawei

I
'l ® IRBReE»EF — QQ Qi
|http
No. Time Source Destination Protocol  Length Info
7444 52.882245 192.168.43.47 13.224.161.199 HTTP
7477 52.971135 13.224.161.199 192.168.43.47 PKIX-C...

v Frame 7444: 193 bytes on wire (1544 bits), 193 bytes captured (1544 bits) on interface \De

Section number: 1 #iFrame 7444 EREREIRR
v Interface id: @ (\Device\NPF_{9BAAGF29-7D3F-49C2-96CF -887057553BC5})
Interface name: \Device\NPF_{9BAAGF29-7D3F-49C2-96CF-887057553BC5}
Interface description: WLAN
Encapsulation type: Ethernet (1)
Arrival Time: Oct 13, 2022 11:01:45.698416000 F
[Time shift for this packet: 0.000000000 seconds]
Eeoch Time: 1665630105.698416000 seconds f
Time delta from previous captured frame: 0.000183000 seconds]

Please wait for a moment..

Time delta from previous displayed frame: 0. seconds]
Time since reference or first frame: 52.882245000 seconds]
Frame Number: 7444 =
Th: 103 bytes (1544 bits)
Capture Length: 193 bytes (1544 lnts) "
1A [Frame is marked: False] SR E
Frame is ignored: False]

3
tcp:http]

: [Protocols in frame: eth'ether‘type WA eth, ethertype, ip, tep, http
(olor‘lnﬁ Rule Name HTTP] MEFRHTTP
G[Color‘lng Rule String: http || tcp port =80 || http2] e HTTP
v Ethernet II, Src: IntelCor 00:31:ce (4c:44:5b:00:31:ce), Dst: XiaomiCo_65:64:0c (94:87:e0:
= Destination: XiaomiCo_65:64:0c (94:87:e0:65:64:0¢) = 64t 0c

Source: IntelCor_00:31:ce (4c:44:5b:00:31:ce)

Type: 1Pvd (0X0800) eme b
Infernet Protocol Version 4, Src: 19pyaiyiy
Transmission Control Protocol, Src Prepysiy
Hypertext Transfer Protocol

FMactt

.224.161.199

HTTFIMY, RY)

: 80, Seq: 1, Ack: 1, Len: 139

.done.

Figure 3. Visualization of online assignments
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<Huawei>

<Huawei>u t m

Info: Current terminal monito
<Huawei>sys

Enter system view, return user view
[Huawei]vlan 3 4 200

with Ctrl+Z.

Error:Too many parameters found at '~
[Huawei]vlan batch 3 4 200

Info: This operation may take a few
[Huawei]int e0/0/1

[Huawei-Ethe
[Huawei-Ethe

position.

second: Please wait for a

+0/0/1)port hvian 200

[Huawei - EthexnetU/U/l Jport hybrid untagged vlan 3
[Huawei-Ethernet0/0/1]dis thi
#

interface Ethernet0/0/1

port hybrid pvid vlan 200
port hybrid untagged vlan 3

200

to 4 200

return

[Huawei-Ethernet0/0/1]quit

[Huawei]int e0/0/3

[Huawei-Ethernet0/0/3]port link-type hybrid

[Huawei-Ethernet0/0/3]port hybrif pvid vlan 1

Error: Unrecognized and found at

[Huawei-Ethernet0/0/3])port hybrid

[Huawei-Ethernet0/0/3

[Huawei-Ethernet0/0/3]d

#

interface Ethernet0/0/3
port hybrid tagged vlan 3

#

return

[Huawei-Ethernet0/0/3]quit

[Huawei]di

[Huawei]

#

sysname Huawei

#

vlan batch 3 to 4 200

#

position.

d vlian 3 4 200

to 4 200

current-configuration

193 GET /rootcal.crl HTTP/1.1
547 Certificate Revocation List

94 87 €0 65 64 Oc 4c 44 5b 00 31 ce 08 Q0 45 00 ed-LD [-1---E
00 b3 8c 75 40 0D 80 06 00 00 cO a8 2b 2f od e0 u@ +/
al c7 dd e6 00 50 fe e7 23 b4 @9 2d 19 af 50 18 P #---P
01 01 9c 24 00 00 47 45 54 20 2f 72 6f 6f 74 63 $--GE T /rootc
61 31 2e 63 72 6c 20 48 54 54 50 2f 31 2e 31 od al.crl H TTP/1.1
0a 43 6f 6e 6e 65 63 74 69 6f 6e 3a 20 4b 65 65 Connect ion: Kee
70 2d 41 6c 69 76 65 @d 0a 41 63 63 65 70 74 3a  p-Alive: -Accept:
20 2a 2f 2a @d @a 55 73 65 72 2d 41 67 65 62 74 */*..Us er-Agent
32 20 4d 69 63 72 6f 73 6f 66 74 2d 43 72 79 70 : Micros oft-Cryp
74 6f 41 50 49 2f 31 30 2e 30 0d Qa 48 6f 73 74  toAPI/12 .0--Host
3a 20 63 72 6c 2e 72 6Ff 6f 74 63 61 31 2e 61 6d : crl.ro otcal.an
61 7a 6f 6e 74 72 75 73 74 2e 63 6f 6d 0d 0a 0d  azontrus t.com
0a

moment .

Uk P YR () IFAN

j_
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Table 1. Effect of students’ cooperative learning method
=1 FEAREZIFEHR

BAH F B 58 G R AR ML N B WEEL >80 70 A%
X (=i 216 149
HES G 216 201

322 BEAEFEISIMMELRE
BT AERA BRI R 2K, WEAFE R MES, AT & IR, RN iR
FHAAMEAEEER] VS SR SR P RAESHIBE, WAR A SREERTR, REFZEIMR

MRk, X HA B TR T 2 AR SRR, DA AR 22 K.

flln, #4% DHCP MRCE R, AR 55 E 4R 4 Rt kb AN DU H kvl (G B 75, X ] DAEAE
5570 A AL 5 SO A 58 BT 8 27 o

E RSB S, BN FE A WS 4 B W2 A L 2 A S AT I E

| AR1
GE 0/0/0

GE 0/0/1

[,,

/ X
Ethernet 0/0/1 LSW1 Ethernet 0/0/4

Ethernet 0/0/1
N

[}

I- ¢ Ethernet 0/0/1

J =

b .

PC1 PC2

Figure 4. Topology of students’ basic task network
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e BRI SR SMES I HI.

Ethernet 0/0/0 ~ \\.. Ethernet 0/0/1
AR1
192.168.1.1/24 /~ 192.168.2.1/24

DHCP#: 1= DHCP4: fR 2
/- #"Ethernet 0/0/1 Ethernet 0/0/1 '~/

d .
PC1 PC2

Figure 5. Extended task network topology in collaboration mode
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2) HdEmh A
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BEXT T SRUL I 25 ATk 1) S PR ERVE AN FH B = 006 . 3 2 ] B BF B AR 45 (1 B DRI AN ER A8 RAR, DA
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Figure 6. Score distribution
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Table 2. Students’ achievement
2. FHERS
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