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Abstract

The purpose of this study was to analyze on the operation of ISO-based capstone design classes. For the
study, the related literatures were reviewed focusing on the operation of ISO-based capstone design classes
in engineering. In addition, interviews with 5 project of capstone design classes in Kanazawa Institute of
Technology, Rose-Hulman Institute of Technology, Michigan Technological University, The State University
of New Jersey, and Domestic university were analyzed. The keys of analysis were the operation of
ISO-based. The findings of this study were as follows; Kanazawa Institute of Technology and Rose-Hulman
Institute of Technology, which all comply with ISO-based training program procedures, appeared in
Kanazawa University and Rose-Hulman Institute of Technology, which are applying collaboration,
convergence thinking, and creative problem-solving processes to derive creative products. Appeared.
Summarizing these results, Kanazawa Institute of Technology and Rose-Hulman Institute of Technology
provide successful examples of capstone design education, rather than just providing extraordinary empirical
learning, to meet these international standards and to create creative products. It was suggested that it also
included the necessary mediation process. Furthermore, as a result of analyzing the structural basis and
relevance of ISO-based and capstone design classes as a basis for analysis, the overall process of capstone
design classes is (D Defining training needs, @ Designing Planning training, @) Providing for the training,
@ Evaluation the outcome of training, (® Monitoring and improving the training process, and
Evaluation the Creative outcome of training.
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<Table 2> Analysis of capstone design education models at home and abroad based on the framework of

analysis
Defining Designing Providing Monitoring
training planning for the and
Uni. needs training training improving
. Convergence Creative Creative
Cooperation . g
thinking products outcome
Organized
Ideas surve Team organizations Corporate
. v o goal setting Execution ~ Assessment Announcement Announcement  technology
refine ideas  building .
proposal writing transfer
design
. . Review of
Inter- Submit Project . .
@) Team work L . industry Presentation
disciplinary ~ project report management
reports
. Project plannin Idea Meeting to
Defining Ject P 5 . 5
system generation Prototype elaborate
@  customer Test ‘
. component and development project
requirements . .
design selection results
Acquire
Support indus industrial
@ PP .. ry technology
practitioners
and
innovation
. Derivin .
. . Marketing vine Project output
(® Idea meeting  Teaming project .
research . screening
deliverables

(D Kanazawa Institute of Technology, @ Rose-Hulman Institute of Technology,
@ Michigan Technological University, @ The State University of New Jersey, (®Domestic university

971 el 9 AYAES B RS gumamas sge ged po @
EEchs ZRAEY o @ FAREAARE g meae 29e 2xe oo 9o
497t 5 Auel Al ARRES BN BH syge mama @ 49942 S8 Leaning
grog A4 Q IFH5A AAE dA #E, 9 by Doing W02 H913 wA|4a) 9 7]gt o
2b e, 24 95 stEF ke AAEEs Z e, uAne] AsAE TAE 7
Ad @ =t Boehde] Fefle]l 3 U8 T o 5 g slaal ofe] Holo| QlEAd Y A
A ZRAES SR APAEHAARAN g A dure gua 5 qs v)8E
Ao HARl Fee 29EARE ofelrel = a5 s sxaunaags AAE 0%
AL, HlIH BA AL, ofoltjo] FRA|E)l, A dA 9l 4¢l9] SR A, TRAE B IX
FRAE, 1A A R AR A S AR e e waa AR, AAs v, A
%]7]', %g_, 7]c§jﬂ 7]% %j')'o\‘ %o O—D]Edg] x‘:j;‘(} 5‘%% %?:5_]_ ﬁ%_ Ejl/\i X_]—(j’ 4;].34] EE]XJH
R oldst TEWE Foz YAt



9

=
&
&)

=

=

2l

A
)

== e
2RI RC AR B DRl

W o=

H, T2 =

3] }\Hio'ﬂ7]'%‘ﬂ.ﬂ ?i? _T_’_E—,O

& Amed AAE e
2E ol o

+eh

o}, v A)ZF

5
_ SO T O
wq¢ﬂ7¢wiang
wd%%%@ﬁ . B N
%oﬂﬂ]_,oamﬂﬂn_tuio%_/ﬂdﬂ_iqﬂwd o
1ﬂ:a7ﬂ%ﬂoUTLzo %Ltﬂﬂo 8 o ﬂumwzoﬂﬂ}
Ogoﬁwa,@&%%ﬂ% WoB N E?Mﬂﬁ% W o o =
2 11Mzﬂxﬂl}ﬂwrﬁqﬁoz xm = B R T R
aﬁ@¢OW%M@wwE@w.% E@Mﬁ%ﬂ.wmﬂqﬂm
i h@mq,yy% A= 5 mﬂyia%qm,¢ﬂm%
X W o o Lﬂlﬁvfﬁ%%Vﬂr%%ﬂf oﬁdr.ﬂ%ngwquﬁ o E
< %#zuaﬁwﬁw;m% G ™ Mﬂlé%ﬂromoﬂr%%;o.
ﬂ.EWrw,%urm_auﬂuo ZA;]omMﬂL o = 3 2 gaﬁaﬂ %ﬂ]u%urﬂr
%%xg%@% LM T o Py jujfﬂzuomaakgymf
ﬁgﬂ%g%%%%ﬂ%%1%@% ﬂ&%uwﬂ @V@ﬂ& oy N
ﬂaELﬂmo __oaq_maoﬂﬂu%ﬂoéaﬂT@Aq e MME.O ﬂLfWiﬂAﬂﬂq_ouﬁAx
@%éﬂ%i}ﬂﬁrﬁ}?uxmﬂﬂ ~ M thﬂu‘i% =% M
TR e fo B @ o = H XX urm}_@#&h
iﬂyﬂm@_,%s Murmﬁo%ﬂogo_Mm _dﬂwm&l%@w7_sﬂ
N%ﬂwa =y moix] Zfﬂwﬂumnolﬂ%, 71%“%&% o#aﬁoo
_%uwmubwuzoowaxﬁn_%UrﬁEfﬂ% gWor@ﬂn.tu%iﬂ]m« @ﬁm@%
MMOr! ﬁrl J_,AI.._ _/_ ‘Alu”_zr.co mlo‘l__/IOﬂI‘Ul E_.# Lf X" 0 HT._ J@.ﬁ\lio .A# ﬂ‘l_l Ko OME,Iv_AI O#E‘ﬂl
AN W M L o A N T o % @ﬂﬂu1_a,molﬁ Iy
o Bl S RO R b 5 I 7 e TS T
\_urugﬂ‘m;z_a}ﬂmmﬁ mmao_uwgahﬁﬁﬂ%%@ﬂm
e E R T x%aﬁﬁﬂﬂiaﬂﬂ@w&i%@%ﬂ&%ﬂé@ﬁeﬂ
‘._moﬂl.wmv_.om_xﬂ‘q‘ao R X 3 ﬂoiﬂ%%ﬂoﬂf]ﬁl}m‘_ﬂ/ﬂi@%q
__y%ﬂotmﬂwmmaﬂ S B A g w1 Wiiho_ﬂﬁ
go to T T E W o™ AR = oy R ] RE
o m:j®oo¢ e L "
mlawna#@%% L T8y M@ﬂ@& WL
| i ~N N o= X ﬂ.H]F Bo -
SN EL czdriz Sginf I
R ﬂ]t%%7# T e W ™ ) =
WLZo,DIﬁTQEJ.o oE]Ll o ﬂr.;oo}@ TR R =
X " X 0 . =0 #E_,A B =
o of B Al B RO X e { o U]
o B - <V AT Yoo B U m E g Rl o
ﬂﬁgﬂmyg V) R g SNl
u@;zoaﬂ i 255 Er i off
aE @,Lﬂé %%@%z%% o_mﬂﬁg@l 2o ! E]
ﬂzljlﬂ]ﬁﬁ.nm:_ ﬂ.ﬁmﬁe?o#aﬁbﬁq,ﬁ ,Dl.ﬁ 1r1_r_1/ X;]oﬂ . _
,O#Vﬂﬂa W) J]ﬂﬂ =1 o lo_noq,A N ) T BT ol
i o o= cleS W ol wr A S 0K
%0 2 Aix i Mo X s 20 Py E.tq H K
rw o M %ixﬂytﬁg i e nE X
@%Mﬁwm@zwMWﬂﬂXzW1 SR E dg = (e
! 0.y f ! X —_ Ry
_:aﬁz_ﬂ?l,ﬁﬂz.]zr%woi,%mﬁ = T @ﬁ%.io%i iy ™
leﬂo ~ o_loﬁUrmx ~ w X ~
xaﬁﬂffwﬂﬂi_vﬂmfaﬁ J%%saﬁge_,&lfgaﬂﬂﬁﬂ._x <1
gﬂn&m@;gawe@ﬁwzfgmw%&ﬂa%ﬁ@ég N g0
L] K] wfo vﬂﬁoﬂJW% ﬁuhi@ﬂﬂ?ﬂ%?@mﬂ 2y W
R O*I .mﬁz ~ 'O = Wralu] = blo ﬂo“_o
Lvé A%QQMM%_%% o
o — T N N
MEK e T o & ol
x T o

Fod 1SO 7]9ke Z A

o]

9l

o

=

= oo g
o ¢ Ao A= TatAe
9 shAY MAE tz}

o=
ne

|

(e}
R84

- 1257 -



okgt -

EE AAE [Fig 219 2ol Aldst

)

1.
Defining
training needs

\ J Collaboration

— 2.

6.

L v
Creativi - N\ |
Outcomz W 5. A planning
Monitoring training
and improving
the training
Creativity problem solving process
4 *

Evaluation the
outcome of
training

Providing for
the training

[Fig. 2] ISO-based capstone design teaching
model.

[Fig. 211 ol3ha, fH2E bzl 912 A
A HEe @ =4 4 @ 2A 9 718 O
d Fnlsly) @ Ay H7 6 A Ao Eﬂi
® FoH daE =F T AR

O_L,

ol
A JeRAE ofoltlo] AL, v
5z EFHolol & AT B

‘W o,

W o= ?L“HOME 3 Aot}
Flap) s AAEEs dxst
AE TRl F1del
Ae W 9 ANHel 8%
2 A A4 e dgstyo] e

éﬂﬁﬂ"*ﬂl Aapzol gk BrE o

o
ofs L @ =2
[N For 40 m
FE

oy |

1.

o )
o
(o

>

b
o
il
™
9‘:
ﬂod
g,
_>1:
3\9
2
l-ﬂ
i
kll-r
2
_\|L
rlr
=
BN

aart g 2] @
Nehe sabe] E7)Rel2 o] Zolu)
5ol o

o o X
it

ooy
i Hf

flo

N
N

olct.
® A Bgel g ZUEY A o) wAnt
o 2gede] AgHETh, AAE tAel )

o] WEAYE g avHoz 7| & gtk
gy FAFor At B2 AR ZUE
S 7)1l FHElo) = -’F ‘”O‘ji e = 7]
Ak Bl oA
4’—4 &*Qi Az+git,

® Z)A AAeE 2F e PRE gA
THE AEo] AARE IEEvE AL F
Q3ltty B 4 vk a3 EE edAlE oju] 7
2E YAl F¢ ojde] AiAet drE A4
sojok = AlAbstaL ok Ax7bsAdelAM o
2 AR = gloy AAE Tl #9494
B ARAC EEdte 5xe ueAh A

® §PALE 53] Tl ¥ Zedes
% 7% wg g8 Zlo @ 5 9ok Foluc
A W 718 TS A FuldA A
ool §FAMLF AYsEA BAE TRl 9]
o] H=

sk ¢ Sdee & 5 9k
© Z94 do=s BESE S
ARQL el 3lof FAdE kol ARt
el el oM E HE
e Jusht v e
oo & Aol Al gl st
=7F WEed=s g% éﬂr% <Table 3>JJr

- 1258 -



ISO 7|8t HAE Cixtel +¢

Ho
02
2
pul
re

m

=

<Table 3> Expert content validity analysis

Qualitative analysis of capstone design curriculum com. Pra. Usa.
D Idea research, marketing research included 4.8 4.7 4.8
@ Collaboration in project classes is included in the process by default 4.9 4.8 4.9
@ Systematic design and planning through collaboration 4.7 4.8 4.9
(® Highly useful for multidisciplinary team projects 4.6 4.7 4.7
3 Learners who do not participate in capstone design classes can be very difficult, so 48 48 438
prior knowledge or prior learning is required. ' ' '
It is more effective to increase the level of completion by evaluating the results in
@ stages. High expectations for maturity from the early stages are difficult to motivate 4.9 4.8 4.8
learners.
Deriving creative results is a natural course goal in the capstone design class, but
(© further elaboration is required as the quality of creative products needs to be 4.8 4.8 4.8
reviewed.
If screening is provided at every stage, the educational performance of Capstone
Design Class can be expected very effectively. However, in reality, it may be
® efficient to approach from the perspective of the instructor, the practitioner, and the 4.9 4.5 4.8
learner from a methodological point of view because the instructor or practitioner
may be overly immersed in monitoring.
It suggests that the sixth stage must be connected to the industry before the
® Capstone class.Although it may be somewhat limited in feasibility, the goal of 49 45 48
returning the results of the capstone design class to the industry is very likely to ’ ’ ’
improve the immersion of the task of the faculty, practitioners, and learners.
@ Defining training needs, (@ Designing Planning training, 3 Providing for the training,
@ Evaluation the outcome of training, (5 Monitoring and improving the training process,
® Evaluation the outcome of training, (@ Cooperation, ) Convergence Thinking, (¢©) Creative products
com.=compatibility, Pra.=Practicability, Usa.=Usability
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