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Abstract: The aim of this study is to invent a role play exercise without network devices, to put it into
practice, and to clarify its effect on students’ understanding of TCP/IP network. In the exercise, students
pretend to be a router, switches, and computers and they send and receive nested boxes as a symbol of data
each other in obeying network protocols. We conducted pre and posttests to confirm the effect of the role
play exercise. The average point of the experiment group rose by 20.6 points, while the average point of
the control group increased by only 6.9 points. The Brunner-Munzel test on the difference in mean score
improvement between two groups showed a significant difference at the 5% significance level. We clarified by
a pretest-posttest control group design that this role play exercise promotes understanding layered network
architecture, protocols and roles of network devices.
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Fig. 1 Network configuration diagram used in the role play.
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Fig. 2 Packet is encapsulated in frame.
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Table 1 Determination of roles and IP addresses.
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Fig. 3 Worksheet for a router.
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Fig. 4 Worksheet for a switch.

o [  xmES
—

K%

BHDPTRLR
FIHIMTF—bozA

ARPT—T )L
IP7RLR

MACT7FL X

5 PCH7—27v—1}
Fig. 5 Worksheet for a PC.
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Fig. 6 Table for resolving hostnames to IP addresses.
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Fig. 7 Sequence diagram of Exercise 1.
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Fig. 8 ARP packet.
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Fig. 9 An ARP packet encapsulated in a frame.
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Fig. 10 ICMP message.
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Fig. 11 An encapsulated ICMP message.
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192.168.3.2 Fa0: 192.168.11.2
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SEFLEE
TZH_ARP
'\19‘ ﬁﬁx
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~uS R
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Fig. 12 Sequence diagram of Exercise 2.
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Fig. 13 A Frame destined to the gateway MAC address.
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Fig. 14 A Frame from the router to the destination.
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2 UpRIREE
Table 2 Number of questions by category.
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Table 3 Summary of pre-test and post-test results.
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Fig. 15 Difference in mean score improvement between two

groups.

6.3 EHTUHI—b

HERT R, THEEICIIIZ vy yR=INEZRALTH
Sol, I yR—XF2O00EMNSRY, B 1
HSHOBENECTHEELZ R o728, HRIE--5%dH
FTCZ3 ] B 2 4 HOWENFTEMICE 57201,
S CHMCTE Lo/l eHITTLEEIV] 29 DT
HoH., FNTMAT, WE, HHfdE LT [Rao—L7
VAEE IO T 2 HAZEE] 25w 5o/ &Y
LERER 4IRT. BB, BIORLZEZIZERNIZE
KEFEETH LD, MEBDPHEDPSORFETH L7720
FZAICHEREOHENIR S > TV AEA R ENH 72, %
DL RYAE, HEFRL TURLTWA.

M1 (EES) ol&x /4L, ARP IZET 2 HFE)
AMPBRZBARXY IR, AL v FORREICET % FfFEAT)
DR B AR, V—FREHOME BT 5 BEHS ) H
MBRDHAFAYMPAONG. B2 (%M 121X, ARP
DHEMAZHREL 729 2 THELLE S AHMPHAON
L. BRSO, FAEIELATHE ISR MATHS
&, KEEEEBBEOBRIETI O L) DR D.
F/o, EE L, EHE 2 LLMEOMEICKILTEY, Z
ISP BE7a bavzHfi L2 toENTHL L
R, FERLHR L THREICI AL Z L okn
Thhtwnz b,

6.4 AMFEDBEAZME ERFICONT
AW TIE, Sy NI =R EEDTICA Y T =2

44



IERMBFSH/NEE HE LI E2—%2 Vold No.2 37-46 (June 2018)

Fa BEZLEo7pm, BRI oo, &

Table 4 Important points, questions, and impressions.
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