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—.\ ¥ HE%F Subject Learning Objectives (SLOs)

e BV ESR KRR AT SRR R AR E R R T R, AR S PR O AT H

Note: GA and index can be referred from undergraduate program in SSTC website. Please add/reduce lines based on subject.

AR H b5
Overall Objective

IR BRI, B, TREAVE AL N AT Ui 7T i) 5
B RIR Y o KT WA BT iR I VF 2 AR S R U TE R, A
PRI I T P S0 R4 et e 5. Eias 1 llsin
77T FBRs bR BT GEapEbl. BEPLE XAl 5 T Al
Bt WHE TR IR T 2, e TR B AN
.

AR URFE B A8 1L 25 A B0y 378 A1) 1 3 At 4% b 77 2 1) e vk RELAR % H
SCEGERE, JFERERREIZ N A0, BRIH I

Experiments are an important part of research in all areas
including science, medicine, engineering and marketing.Many ideas on
how to design a good experiment are independent of the area of
application and this subject covers standard principles of good design
applicable to all areas. It covers standard designs (completely
randomised, randomised complete block, Latin squares and factorial
designs) for testing hypotheses about treatment means, discusses how
to design experiments to study variances, and discusses assumption
checking and transformations.

This course aims to enable students to thoroughly understand the
design ideas and practical process of various methods, and be able to
use them freely in the future.

(D Ml HAbx:
Professional Ability

AR L A — 2o T N R ALETT . B gt ie s .
1-1 | Present a coherent and clear statistical argument to both
technical experts and informed lay people.

FE AN ZAGE B I BT SEBa InF WYAf 75 2228 F& I 20 %A, JF
DI B RS I Rt
1-2 | Identify the constraints that need to be considered when

designing an experiment for an unfamiliar situation and to
construct an appropriate design for that situation.

AT AE AV A A FE B AL Vit k56, JFEIX B I
Hh B Bt SR A E R
1-3 | Explain how designed experiments can be used in industry and

public policy and apply the concepts of designed experiments
in these contexts.

KA SRR, A AT AR 3P A e B0 SK )
1-4 | Implement advanced techniques to solve authentic problems
using industry standard software.

FEVCTHIF FLBGHEAT 73 BT Iy, 2 Y SR G B i LA AR T7 5
1-5 | Suggest solutions to mitigate ethical issues when designing a
study or presenting analysis. Master parameters and arguments,
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return values.
P 20 SO L W AR H — N B IR 8 A
HApEfE— AL RER R R .

1-6 | Present a persuasive argument which includes a substantial
methodological component to both expert and non-expert
audiences in written form.

HRaid, BE Bt e .

1-7 | Produce a comprehensive report summarizing a substantial
research project.

B B AR, AMBR, B S #lol 2k, W
I R #, FEAE 2 S I AR T RE R B R4 AT O B

,q | FUHEH
Cultivate the spirit of not fearing difficulties or failure,
perseverance, daring to try, and cultivate their own careful and
patient courage and spirit in the process of learning
BIrRSsil, BA <“BLAOA” BIRSF 1

2-2 | Cultivate service consciousness and have the service spirit of
"people-oriented"

(2) Mt b %%@?%E\Eﬂw\?ﬂM%%Wﬁgﬁ
. . 2-3 | Cultivate citizens of the new era who abide by the law,
Essential Quality
understand and obey the rules
TR T JE AR EL TP I 5 A8 TH 2% i e P S R
se. IEFET G

2-4 | Understand the main contradiction and secondary
contradiction, seek truth from facts and grasp the main
contradiction in the face of complex problems
B IR SR BT RY, O A AR T

po | TR IULAE
Cultivate a sense of order and plan, and complete a work in an
orderly and gradual manner

WEH 2 Hin 5B BRI RS R Matrix of GA & SLOs

BNV ER GA

FEFR A GA Index H == Hbr SLOs

3. WHHITFRMBRTTR: fE
gV TH BT R B2 2% S PR 1A R
FRRTT 5, BT R E W
RHJFRGE Hooeiifs, JIf
REWS LEBLTH A 17 AT B3
iR, Rk, #E. %
ENIRFN NI R AV EZ8: £
(IS

3. Design/Development of
Solutions: Design solutions
for complex practical
problems and design systems,

3-1: REMG BTN AR T b AR 56 5 % SE B
e 7 ) A RT3 5

3-1: Capable of designing solutions to
complex practical problems related to this
major

3-2: REMEXS AR i J7 SREAT ELBAN A 1-1 3 1-7
e, fE TAES AT o BAT 68 SR A 2-5

FIFAR, BT RI. 4. RgRRM
figp-pR S o ]

3-2: Capable of comparing and optimizing
different design schemes, having a sense of
innovation and criticism in all aspects of
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components or processes that
meet specified needs with
appropriate consideration for
public health, and safety,
cultural, societal and
environmental considerations.

work, and be good at discovering,
analyzing, systematically elaborating and
solving practical problems

3-3: REMGAE BT FIIT K B & A IATTHh 45
BHEEA e MR ZAe EE. i
PARZ IR A R 3

3-2: Capable of comparing and optimizing
different design schemes, having a sense of
innovation and criticism in all aspects of
work, and be good at discovering,
analyzing, systematically elaborating and
solving practical problems

4, WFFT: Refg BT RL R
IR R BF T VER 52 2% S B
] AT AT, B TS
. i SAREdE. IRl
HE B R a5 2 & 2 20
ik
Conduct
complex
using

4. Investigation:
investigations  of
problems
research-based knowledge
and research methods
including design of
experiments, analysis and
interpretation of data, and
synthesis of information to
provide valid conclusions

4-1: Felip LT RH R B IR I RBL 52,
TEAR LAV AH R B 45 3 o0 B2 A S bR i)
BT SR AT R AT

4-1: Capable of design experiments on
complex  problems  with  scientific
knowledge and research methods of this
major

4-2: el 4G AP RN RS S A KR 1
T AT SRR, Bk IR SEER T R,
Il E B R 513 2 & A S0
4-2: Capable of analyzing and interpreting
the experimental data, designing and
optimizing the experimental schemer with
the knowledge of this major; reasonable
and effective conclusions are obtained
through information synthesis

1-1 %) 1-7
2-4

5. AT efEx
B SEBR i, R,
ARG B ER . B
PAE BER TR, AHEx
52 2% S B ) R I T 5 AR
h, FFRENS B R PR A

5. Modern Tool Usage:
Create, select and apply
appropriate techniques,
resources and modern
engineering and IT tools,

5-2 FUGEMR AV AH 5 5 A% S B 1] R
FT R KBORM B, aeis HILAUE B
FEARAT ORI R A TR A 0, SRELE
N4V

5-2: Familiar with the technology and
resources required to solve complex
practical problems related to the major,
capable of using modern information
technology to conduct document retrieval
and data query, and obtaining professional
solutions

1-1 3] 1-7
2-4. 2-5
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including  prediction  and | 5-3: BEMSEN XAl AH O B % S B vl g,
modeling,  to  complex | IEFESMHEHE YHIHEAR. T IAE

practical problems, with an

understanding of
limitations

BHART A

5-3: Capable of selecting and using
appropriate technology, resources, and
modern information technology tools in
response to complex practical problems
related to the major

the

=\ #HF¥AZA Content (Topics)

e LIRS, SRS AR TR SEBR R T BOEEAT B ) iR BRI

Note: Filled in both CN and EN, extend or reduce based on the actual numbers of knowledge unit

(1) EELHEF Lecture

R 5 . SCREECE H R 1 2
Knowledge Unit No. SLOs Supported
FIREITARR | A
Unit Title | Introduction
IR e ann: ol VA
Some Typical Application of Experimental Design
FRS | RIBS I 2
Knowledge Delivery | Installing R
Guitit
Statistical Design
R & & HRE S KR
T fite: | A brief history of R and its development
Recognize | R i & 1% %
2521 H kg Installing R
Learning Objectives HE: | R B MR
Understand | The style of programming with R
B | R i WA IR
Master | Common errors when programming with R

fEH Abr
Moral Objectives

BFRHAANE WA AERM SmA R B2l W )
R, IR 21 AR 597 B ORI GR35 AR A
Cultivate the spirit of not fearing difficulties or failure, perseverance,
daring to try, and cultivate their own careful and patient courage and
spirit in the process of learning

By i, BA <BLAJA” BiRSS R
Cultivate service consciousness and have the service spirit of
"people-oriented"

BE RSV UL SR I AR
Cultivate citizens of the new era who abide by the law, understand and
obey the rules

5/13




Geit it

# 5 | Statistical Design
Key Points | R 1& 5 (4 AL X%
The style of programming with R
AR | RIEF gfE T WA IR
Focal Points | Common errors when programming with R
R TR 5 , SR FbR: ey
Knowledge Unit No. SLOs Supported
FIRETCAAAR | f] o b ik e
Unit Title | Simple Comparative Experiments
ARG S
Basic Statistical Concepts
R | SRR AT
Knowledge Delivery | Sampling and Sampling Distributions
[(Wag=a: 3 ans
Paired Comparison Design
T | RIBS
Recognize | R Language
2] B g B | X B S
Learning Objectives | Understand | Comparative Experiments
Fi: | HOx B A e R T
Master | Paired Comparison Problem and its Design

=H Hir
Moral Objectives

R JE AR TY T, AR T % ) R IR SR 2 A
FEEETE

Understand the main contradiction and secondary contradiction, seek
truth from facts and grasp the main contradiction in the face of
complex problems

[ SO EARE T ELES

H /& | The Kind of Simple Comparative Experiments
Key Points | JEARS S
Basic Statistical Concepts
HMesis | IEA T EBIN T %2
Focal Points | The Variances of Normal Distributions
HIPLIE 5 ] S L 2t
Knowledge Unit No. SLOs Supported
RN TR | SRR 72
Unit Title | Experiments with a Single Factor: The Analysis of Variance
Ji 50 HT
The Analysis of Variance
RO | B A Ao e
Knowledge Delivery | Model Adequacy Checking
45 R I I R

Practical Interpretation of Results
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It AL A AR
The Random Effects Model

Ji Z T T
The Methods in the Analysis of Variance

R & & T HIEHE S
T fi#: | Data Structures in R
Recognize | [&] 5& %5 AR 7Y
The Fixed Effects Model
AR
251 Hg T A The Normality Assumption
Learning Objectives | Understand | 1FA8 %} E
Orthogonal Contrasts
ELAEIX 1A 1
#J- | Confidence Interval Estimation Method
Master | H—RHHLK %
A Single Random Factor
EEHR | L
Moral Objectives | None
H A | BNV T 2200 M
Key Points | Analysis of Variance for The Random Model
M | _EALSEEE
Focal Points | Sample Computer Output
R TR 5 . SREECE H R 4 2
Knowledge Unit No. SLOs Supported
R | BENLIXAE . e T O7 AAR SR it
Unit Title | Randomized Blocks, Latin Squares and Related Designs
BG4 X A1 BT
The Randomized Complete Block Design
A Bt
FMH 5 | The Latin Square Design
Knowledge Delivery | 75 i T 1IEAC %1t
The Graeco-Latin Square Design
P A e XA B
Balanced Incomplete Block Design
T | BENLE A X A vt
Recognize | The Randomized Complete Block Design
A | ERH
23] H#p: | Understand | The Latin Square Design
Learning Objectives IEAZ BT
4% | The Latin Square Design
Master | P A 584 X 41Tt
Balanced Incomplete Block Design
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TEH Hbr
Moral Objectives

B IR A 2R BAIE R, B AEL AR R e s
T TAE

Cultivate a sense of order and plan, and complete a work in an orderly
and gradual manner

HAC | BRI
Key Points | The Latin Square Design
MR | AL T IERS e
Focal Points | The Graeco-Latin Square Design
R TR 5 ] SR FbR: s
Knowledge Unit No. SLOs Supported
FIREITAAR | BT R Bt i
Unit Title | Introduction to Factorial Designs
BT RIS T R A 2 SCRA N
Basic Definitions and Principles of Factorial Designs
MR F A A et
F1IR 5 | The Two-Factor Factorial Design
Knowledge Delivery | —fHr it
The General Factorial Design
B RIS T ) BEL 28

Blocking in a Factorial Design

> Hir:
Learning Objectives

T | AT RBT R FEAE SRR
Recognize | Basic Definitions and Principles of Factorial Designs
PR | A0S R L 2T i T
Understand | Fitting Response Curves and Surfaces
RGPS INPR s A
48 | The Two-Factor Factorial Design
Master | — i Pl it
The General Factorial Design

=H Hir
Moral Objectives

TR ETR TG FRET G, A TN SR e i L s ok 2 L i
FEEETE

Understand the main contradiction and secondary contradiction, seek
truth from facts and grasp the main contradiction in the face of
complex problems

RSN ik an
i 55: | The Two-Factor Factorial Design
Key Points | — T K41t
The General Factorial Design
HMe s | MBS o Y PH 2
Focal Points | Blocking in a Factorial Design
RIS 6 SR AR L6
Knowledge Unit No. SLOs Supported
RIBTE AR | 2“Hr I it
Unit Title | The 2Factorial Design
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yIIRYE
Knowledge Delivery

24 Wr Kl i
The 2*Factorial Design

2K Bt i) B — A2 il
The Single Replicate of the 2 Design

2K BT A
The Addition of Center Points to the 2 Design

TR | 22 RSt
Recognize | The 2° Factorial Design
B | 22 AR
%2> HAx: | Understand | The 23 Factorial Design
Learning Objectives 2K Wr R B i
4R | The 2“Factorial Design
Master | 2 5t ) f— 42 ]
The Single Replicate of the 2X Design
mE M |
Moral Objectives | None
22 Hr A it
# 45 | The 2° Factorial Design
Key Points | 2 BT 15 11
The 2" Factorial Design
R | 24 Bt B — S )
Focal Points | The Single Replicate of the 2* Design
R BTTH 5 , KHHCE A i
Knowledge Unit No. SLOs Supported
RS ICAARR | 2B R Bt b A B SE AR B
Unit Title | Blocking and Confounding in the 2 Factorial Design
B A A 24 M7 R e i
Blocking a Replicated 2 Factorial Design
2 TR v R
%13H 45: | Confounding in the 2 Factorial Design

Knowledge Delivery

FEPIANIUAS SR RIS 2 R it
Confounding the 2 Factorial Design in Two/Four Blocks

BB IR AR
Partial Confounding

> Hbr:
Learning Objectives

TR | MR B IR IE
Recognize | Confounding in the 2 Factorial Design
R | 2K W B e A P
Understand | Blocking in the 2 Factorial Design
2 HT DRI L v ) B2 0 IRV
Blocking and Confounding in the 2 Factorial Design
SR | PHAE A 24 R i
Master | Blocking a Replicated 2* Factorial Design
FEPIANDIAN bR IE 2° Mri Bt
Confounding the 2 Factorial Design in Two/Four
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‘ Blocks

EE M | L
Moral Objectives | None
2K T IR B v R
# 45 | Confounding in the 2% Factorial Design
Key Points | ZE# NP IRHE 21 Mk it
Confounding the 2 Factorial Design in Two/Four Blocks
MR | TR AR
Focal Points | Partial Confounding
R TER - 5 S b )
Knowledge Unit No. SLOs Supported
FRERITTARR | BACEER 2 R et
Unit Title | Two-Level Fractional Factorial Designs
2 it
The One-Half Fraction of the 2 Design
2% it
4135 45 | The One-Quarter Fraction of the 2“2 Design

Knowledge Delivery

Fi 73 A BRI EL A B v o R 31 44 454

Alias Structures in Fractional Factorials and other Designs

s it
Resolution 111 Designs

T | 2T it
Recognize | The One-Half Fraction of the 2kt Design
HAE: | 2P it
Understand | The One-Quarter Fraction of the 2P Design
23] B 2ot : K2 Maci
Learning Objectives Ihe One-Quarter Frfilctlon of the 2™ Design

. %ﬁ*ﬁ%ﬂﬁﬁﬁﬁﬂlﬂ_ﬁﬁ%u%%@

Alias Structures in Fractional Factorials and other
Master .
Designs
P Bt
Resolution 111 Designs
EHHR | L
Moral Objectives | None
2 it
i /5 | The One-Half Fraction of the 2" Design
Key Points | ¥R 1T &1t
Resolution Il Designs
e | 2P Bt
Focal Points | The One-Quarter Fraction of the 2“P Design

(2) SEIEHEE Experiments
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e FTARAR SR E LG RATH . SERO KA RIS AR TE . BT E. ZREE, SEIRMETRT 4y Ik, 6.
Note: Please add/reduce lines based on subject. The Type contains Verify, Design, and Comprehensive, while the Pattern
contains Required and Elective

x
None

M. #FLEHE Teaching Schedule

T R SR DL AT £

Note: Please add/reduce lines based on subject.

20F (&) Hour(Week)

#*# W% Teaching Content M | Sl | BN | b
LECT. | EXP. PBL PRAC.
BEAL IR BTt 4
Randomization and Design
FaeslitiiN an 4
Completely Randomized Designs
W B K 4
Diagnostics: Assumptions Tests, Transformations
X AL EE 4

Comparing Treatments

seaBL X A Bt S5hT U7
Randomized Complete Block Designs and Latin 4

Squares

MR 2 et 4

Two Factor Designs

AR T .

Complete Factorial Designs

At Rl e vt H 0 BE ZE MR I 4

Blocking and Confounding in Factorial Designs

o R 5 B ot 4

Fractional Factorial Designs and Nested Designs

St Total 36 0 0

F. #FEFFA5E Teaching Methodology
TE: AR S B i I AT B B B A 2

Note: Please add/reduce lines or revise content based on subject.

R 3% Check #2710 5K Teaching Methodology & Characters

DR TR BB IR EH

Multi-media-based lecturing

4]
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SKERRE /It BB EAT L. SKhrRBIMLS &

= Combining theory with industrial practical problems

- BB RS EEHRSS
Knowledge delivery with ethic education

o PBL #%: RSN ) 452 2] 5 A8
Problem-based learning

0 oAtk Bl Bl S T e A H N S

Other: ¥ 5 5 £ o5 AL N\ SCF .

75 BERIERE Assessment

T PR SRR DU IR AT BB DA

Note: Please add/reduce lines or revise content based on subject.

LI . RIS G i
*F-if Behavior )
Assessment Content Director Kun Zhang
e BRFE L B St L EE (%):
RO H 53l Marks R v (%) 50
Result Type Percentage (%)
W73 100 73, AEH) “~7>03” #E4T. tHEh, 50 73 1Rk, 50 7).
The full score is 100 points. Students' usual classroom performance is
. recorded by "XueXiTong". 10 points are counted for each attendance,
EL VW o .

Measures and no score is given for absence. And 10 points are counted for each
assignment, no score for plagiarism, plagiarism for others or no
assignment. The final total score is not more than 100 points, not less
than 0 points

ZIT S =
AN {15 Final Hﬁ{m TR IR
Assessment Content Director Kun Zhang
oy e PR L A St EE EE (%):
a oI v Marks PRAE L i 4 L (%) 50
Result Type Percentage (%)
A 53 100 73, 18I AR B B 45 th 2 AR s
I\. . . .
M:asures The full score is 100, and the students' scores are given by marking the

final examination papers.

. Xi#EHF Improvement Mechanism

T ARJRHE DABCA BIBA DL R BB BB R 3R R 2 i
Note: Matters not covered in this file shall be determined by TAB of SSTC, NEU.

FEFRMBGENLH] Subject Syllabus Improvement Mechanism

A% I(F):
Check Period (YR)

1T A 1 (4E):
Revise Period (YR)

4 4

A i

Measures

WA SRR H AN E S NS 598 B AR SRR BB 8
FEE AR, T e AR R B B A% E AT B Attt
The subject coordinator shall be responsible for the syllabus discussion
and improvement, and the revised version shall be submitted to deputy
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dean (teaching affairs) for reviewing then to executive dean for

approval
FRGVFESHENLA] Assessment Improvement Mechanism
%) 1 BT A (FF): 1
Check Period (YR) Revise Period (YR)

W 5T ARIERIEZUA N A IRE A RO LS 3 A, XTER
AT EM G E AT IO, I REPAR PR 2 70k

The subject coordinator shall revise the syllabus based on the teaching
content, effect and result distribution while optimize the assessment
measures.

RIS I
Measures
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