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Applying Lean Principles to Reduce Curriculum Process
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ABSTRACT

This study aims to apply Lean principles to reduce the time required for curriculum
development at the Faculty of Engineering and Technology, Rajamangala University of
Technology Isan. The time taken for activities related to the development of five curricula
was gathered through interviews, document collection, surveys, and data collection forms,
revealing a total of 39 activities. The average time for curriculum development was found
to be 1 year and 3 months. The study then analyzed delays in the curriculum development
process by examining the 7 wastes, employing cause and effect diagrams, and conducting a
Failure Mode and Effect Analysis (FMEA) to determine the Risk Priority Number (RPN) and
prioritize issues. Further problem analysis using the Why-Why Analysis technique led to the
identification of four solutions to reduce process time: Using a Kanban system to signal
delays, implementing an online information system for data delivery, applying the ECRS
(Eliminate, Combine, Rearrange, Simplify) method, providing training for staff. New activities
were simulated using the ECRS principles to improve processes by focusing on eliminating
non-value-added activities. A comparison between some activities in the old and new
processes was conducted using data collection forms. The curriculum development time
was reduced from 456.69 days to 296.09 days, a decrease of 35.16%. Additionally, the risk
priority number in the FMEA analysis decreased from 1310 to 606, a reduction of 53.74%.
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Table 1 Average Time of Traditional Curriculum Development Activities

Activities Times Activities Times

A: Waiting for delayed 140 Days |- Sending to the registry of OAPR 1 Days

curriculum development

B: Gathering information for 46 Days  J: Registry of the OAPR receives 10 Min

curriculum development

C: Typing the curriculum 42 Days K: Sorting documents for each 1 Hour
department

D: Drafting the curriculum 29 Days L: Submitting documents to the 10 Min
Director

E: Curriculum critique 23 Days M: Waiting for documents to reach the 1 Hour

Director of Academic Services

F: Screening by the 27 Days N: Organizing documents according to 1 Hour
subcommittee of the faculty assignment
G: Screening by the faculty 14 Days O: Submitting the curriculum book to 1 Hour
committee the Deputy Director and Department

Head
H: Faculty sends the 6 Days P: Submitting the curriculum book to 1 Hour
curriculum book to the Office the responsible officer

of Academic Promotion and

Registration (OAPR) for review
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Table 1 Average Time of Traditional Curriculum Development Activities (cont.)

Activities Times Activities Times
Q: Officer receives the 1 Hour  AC: Sending back to the OAPR
document 3 Hours
R: Officer records the timeline 10 Min  AD: Waiting time for the Academic
data Subcommittee meeting 10 Days
S: Officer checks the details of 2 Hours  AE: Screening by the Academic
the responsible lecturer Subcommittee 1 Days
T: Officer records the time 10 Min  AF: Editing according to screening

suggestions 21 Days

U: Officer organizes the 1 Days  AG: Waiting time for the Academic
documents and prioritizes the Council meeting
review order 10 Days
V: Officer reviews the curriculum 2 Days  AH: Screening by the Academic Council
book according to the review
format 1 Day
W: Officer summarizes the 1 Days  Al: Waiting time for the University
review results (Form VC.04) Subcommittee meeting 26 Days
X: Department Head checks the 1 Hour  AJ: Screening by the University
details and signs Subcommittee 1 Day
Y: Deputy Director of the OAPR 1 Hour  AK: Editing according to screening
checks the details and signs suggestions 29 Days
Z: Director of the OAPR checks 1 Hour  AL: Waiting time for the University
the details Council meeting 17 Days
AA: Officer submits the 1 Hour  AM: Screening by the University Council
curriculum book to the registry
of the OAPR 1 Day
AB: Editing the curriculum book 2 Days 1year2 months 27 days 16 hours 30 minutes

or 456.69

NMNINGA 1 nuhialasadsvesmsuiulimangasvesmuimnssumansiazinalulad
Tnaniuedewindu 13 2 weu 27 Tu 16 Flus 30 Wl 5o 456.69 Tu
L.mslasgidymaieanuagyilal 7 Usenis

wannafivdeyanuinfnfenssuifinuen ldfauauasilifinuaudsuduodfed
AanssuiidaauAilunishem (Value Added: VA) §1uau 21 Aanssudndudesay 53.58 Aanssud
laiAnAaA" (Non-Value Added: NVA) $1uru 12 Aanssudaifufosay 30.77 uazAanssudlsiiia
AauAsdndufosl (Necessary Non-Value Added: NNVA) §1uau 6 Aanssu Anidusesay 15.38
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Figure 1 Analysis of delay problems using cause-and-effect diagrams.
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Figure 2 Analysis of process problems using cause-and-effect diagrams.
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Figure 3 Analysis of transportation problems using cause-and-effect diagrams.
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Figure 4 Pareto diagram showing the risk priority number.
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Table 2 Improvement guidelines analyzed by Why-Why analysis.

Why 1

Why 2

Why 3

Guidelines for

improvement

Curriculum developers
do not adhere to the

plan.

Lack of a notification
system for delays
and clear timelines
for curriculum

development.

Clear and effective
notification systems

are lacking.

KANBAN signal creation

The information used
for the curriculum
book lacksaccuracy

verification.

Absence of an

information system,
such as data storage
for curriculum codes
and MOE Criteria 1-7

information.

Use of information
technology

There are too many
unnecessary steps in
the process.

Insufficient
management of non-
value-added
activities.

ECRS implementation

Staff lacks knowledge
in curriculum review,
both in terms of MOE
Criteria 1-7 and in the
specific points of
curriculum book

review.

Lack of training on
curriculum
development and
review methods for

staff involved.

Employee training

organization

N5 2 wnadlelymiildannmsiesgidunsaunsaasumsudluligmesnidu
4 3Blaun 1) msvirthedyegin 2) msldmaluladaisaune 3) n5ld ECRS waz 4) n159naUH
fuitRnuamniuansathludassanunsainszuiunsiavimsngastagld ECRS Tutunousiely

4.MIAUINTLUIUNTNTIVINANGAS

3l ECRS drassanunisainszuiunisdnvimdnansival inisiiudeyannianssuves
msUsuUgmanansaaedmnssueansuazmaluladl 2565 lneviuuuifudoyanisimuide
“mafiuusyAnsnmlutunoumsiaimdngaslasmsldssuvaiivayuiag” feanuideilldnisan
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Table 3 Average time schedule of activities after improvement.

Activities Times Activities Times
A: Start curriculum development 104 Days ~ AC: Return to the Office of 3 Hours
late Academic Promotion and

Registration

B: Find curriculum development 20 Days  AD: Wait for entry into the 6 Days

information Academic Senate

C: Print curriculum book 22 Days  AE: Review by the Academic 1 Day
Senate

D: Draft curriculum book 29 Days  AF: Edit according to comments in 6 Day
the review

E: Evaluate curriculum book 23 Days  AG: Wait for entry into the 6 Day
Academic Senate

G: Faculty committee review 14 Days  AH: Review by the Academic 1 Day
Senate

H: Faculty delivers curriculum 6 Days Al: Wait for entry into the 13Days

book to Suan Sunandha University Senate

Rajabhat University for

inspection

Q: Officer receiving documents 1 Hour AJ: Review by the University Senate 1Day
V: Officer checks format 4 Hours AK: Edit according to comments in 25 Days
compliance the review

W: Officer summarizes 1 Day AL: Wait for entry into the 14 Days
inspection results University Senate

X: Head of Department reviews 30 Min AM: Review by the University 1 Day
and signs Senate

AB: Edit volume 2 Days 9 months 22 days 5 hours 30

minutes or 296.09 days

915197 3 wmhLamLaf?alsJ°uaamiﬂ%quwé“ﬂqmmmﬂmﬁmmwmamimsmﬂiuiaﬁiu
aszaunislulldnaedewindu 296.09 Su anasdovas 35.16 wesarnnisusvanionssuiilyl
Fuu swRenssuitadnedu shlsinelagldnmsudadouluthedygyanazmsnunadeyaiisniu
Giamﬁmﬁmé’ﬂs_jmiﬂmméqLﬁmﬁuﬁmmmﬁumLﬁaﬁﬂﬂ%’wﬂé’dw Faunnaeanadsuves
Valentina Nino [15] fijrdusnusuussnmsameifeuluaanumeualaslsifinisdunaineuuiuuss
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Ratio = 1 vs Ratio # 1
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Figure 5 Variance testing of data sets.
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Table 4 Risk priority number before and after curriculum development improvement

Detail >0
DFMEA PFMEA
1. Lack of online support systems. 28 28
2. Multiple approvers geographically distant. 36 36
3. No use of information technology to assist. 80 80
4. Use of walking as document delivery causing delays. 90 90
5.Complicated curriculum book review process understood only 96 36
by experts.
6. Lack of progress notifications for curriculums. 96 36
7. Outdated regulations for curriculum book preparation and 112 36
curriculum code information.
8. Insufficient verification of the accuracy of information used for 112 36
curriculum materials.
9. Absence of information systems. 120 60
10. Excessive unnecessary steps. 150 60
11. Staff lacking knowledsge in curriculum review. 180 48
12. Curriculum developers not adhering to the development plan. 210 60
Score 1310 606

NATNT 4 SEAUANNEIAYUDIANEIEAA91NNTUTUUTS TymiAndudiuledn
ausaunlatymanudumarveslymiinlissauanudidguesaudssesdymanasiovas
53.74
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Jovimdngasvesamgdmnssumansiazimalulad uninerdenalulagsvusnadai lagld
w3nsllowainafinfingg Wy FMEA, ECRS, Why-Why Analysis, uazuds nadnsiilddeanunsaan
sEazIaINsIaviivdngnsliann 456.69 Jumde 296.09 SuAniluiesar 3516 dewansd
Anuasavesdulunmsseyuaziilulgmearuatwasanugaalunssuiunsviiay
MsiAseigULUUTe LdsLATHANTENU (FMEA) @nansassyamgiiuiessvestymuas
Fadduanuddguestlymiidesudly Insldseruanuddyresminudes (RPN)  Tudnwae
WWeafufuingmssa Luning (131 fedelumsdadulaiesuiledymileneu sivlinisudle
Haymidulvegafivszaninmuarananudsddunisiindeunnsedldosndmau Weisuiiey
fuuddeves asaayr 1gudl [17] Fl4 Why-Why Analysis $2uiu ECRS WUIEHTOANAIINGRY
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wanld 6 3u usldesnunmsilesgisuuuuveadeuasnanseny (FMEA) Fdliamnsaaniian
Iannvhanadeld

n3ANds (Kanban) wldlunisudadeuanuaidmasnisldszuudoyaludumesiinly
msdndadeyaiunisuszgndléinaluladivisanianmsvhauuasifinussansnmnsdeansly
fiu nseusufUTRnusaiudnisuiaivieiuaimiuasinuglunsvihnurininssuiums
yhonudluegaiissansnmuiniu
a3Unan1sivY

nuidgihdundszgndldlunisuuusimsinimangasingldniuagiuan 7 Usenns
Pufuunudanguaznalariiaeigliuuresdswazranseny (FMEA) LaydlAsienvniisnis
Uudgssemadaviluvily mamsdnuldiinisuulsauasiauntomn 4 33 1w nsldduds
lunsudadouaiuat nmsldssuudeyaludumesiin nsld ECRS  wagnseusuduijifau
a11150an481N15UTUUTIMANATIN 456.69 Tu e 296.09 Fu Anluiesaz 35.16 uazanen
sydumddyvaImLEsINNTIs s FULUUYedaLarNansENU (FMEA) 970 1310 e
606 AzuuuAnuioray 53.74
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