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1. Understand basic theory related to the
engineering measurement process. X X

2. Understand the role of sampling and
signal conditioning in enhancing
measurements. X X
3. Recognize a measurement system's
dynamic limitations by understanding first-order
and second-order behavior, and to characterize
frequency response. K K X
4. Apply rigorous data treatment procedures
such as statistical and error propagation
methods to experimental results, thereby
allowing objective and accurate data
interpretation. X X
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® Assessment as Learning ceaan

® Assessment for improvement, not proof

v RGN IRRIR . HER
< RIS E
v R EAHRE S (R 2E. FK. #f. &
Hquﬁ—u\ RKEE)
2. TH. SHAMEHR, FKER. BRR. Tl
%éi%ﬂs A BNV SR .
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O The student outcomes are a part o
years with the Engineering Technology Advisory Council. Faculty review
the PEQ'’s for curren“ A5 it 1 f\dvisory Council and also Ioolj HmAEH

is done every two

curriculum is enabling «e objectives. This includes a discus s = 4 5

needed changes to the studentou’ . ., .. = f these ussion
9 T YGAIESE 254k,
will be found in the Advisory Counci es m the ABET resource room

at the time of the visit. The only changes made since the last ABET visit

was to add the outcome related to leadership (Outcome #12)

CEJAA FEIITIEHFZIINEDEH B L
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Table 2. Methods for Assessment of Achievement of Program Outcomes

w
Program Ouitcomes™

HED A SN
ke

Conduct exit surveys with
graduating seniors.

Methods U
Program

LY
w
~
n
(=

7 8 9 10 | 11 (12 |13 |14 |15

Conduct alumni surveys. X | X X X X X X X X X X X X X X
Maintain records of students' X X X X X X X X X X
progress through the curry

Maintain records of studi i,%%%ia% X

pursuing graduate or pro I : {

school.

Maintain records o% I%Iﬁﬁﬂj%lﬁ X X X X X X X X X X .4 X

performance on FE | f

Assessment of writing program X

Conduct Co-op Employer buryJ %&&ﬁﬁg\’fi% E/]EE/J\ X X X X X B, X X b, ¢

Assignment of grades b3 ( T X X X X X X X X X

professors. 215

Conduct Course-Instructor ——a_ L%%Ej( I_JTEE %:

Opinion Surveys in every course.

Conduct mid-course evaluation by X

students. X( %7{(%5‘4

Conduct reviews by Academic /)i El:b %2 W & X X X X X X

Area Committees. <\ A ) QL\
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Table 3. Assessment Methods Used for ME Program Outcomes

PO| PO | PO | PO | PO| PO | PO | PO | PO PO
Method 1 2 3 4 5 6 7 8 9 10

@@ | @© | M | || @] O | O] K]
Faculty Assessment of
Student Work v v v v v \ v v v v

(direct measure)
Student EBI Exit Survey N N \ \ N v v N y N
(indirect measure)
FE Exam Data
(direct measure)

CEJAA FEIITIEHFZIINEDEH B L
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1.3 BNV ER

B. Student Outcomes

8.
9.

. an ability to b and solve engineering technology problems
. an ability tol__ e of mathematics, science, engineering and technology
. an ability to he techniques, skills, and modern technical tools necessary for

engineera1g technology practice
an ability to conduct, analyze and interpret experiments and apply experimental
results to improve processes

. an ability to apply creativity in the design of systems, components, or processes

appropriate to program objectives

. an ability to function effectively on teams and a respect for diversity
7.

an ability to understand professional, ethical and social responsibilities; personal
continuous improvement

an ability to communicate effectively, both orally and in writing

knowledge of contemporary engineering technology professional, societal and
global issues

10. a recognition of the need for, and an ability to engage in life-long learning
11. a commitment to quality, timeliness, and continuous improvement

12. a willingness to assume leadership roles and responsibilities

351.

e " ina Engineering Education Accreditation Association Se ariat
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C. Relationship of Student Outcomes to Program Educational Objectives
N

PEO 1 designof, PEO 2 lead, i

engineering work and —

technology | communicate in e _'_j:t%?% E *ZF*H X‘:I‘ m
Program solutions / | cross functional |PEO 3 ethical| technology PEO 6 serve
Outcomes application teams standards /graduate community

engineering programs

technology

principles
1. an ability to
identify, analyze, and
solve X X
engineering technology
problems
2. an ability to
apply knowledge of
mathematics, X X
science, engineering and
technology

CETAA FE LEHNEH T WIANET=wH 428
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D. Relationship of Student Outcomes to ABET

BZ IR P

Table 3-3. Relationship Between ABET a-k Outcomes and ME Program Outcomes

ABET Program Outcomes

ME Program Outcomes

(a) an ability to app W ledge of
mathematics. science. a ring

1.

Knowledge of and ability to apply engineering and
science fundamentals to real problems.

(b) an ability to des
experiments, as wel
interpret data

5&8H *T{EFFEXTF\“

v to set up and conduct experiments. and to
nt the results in a professional manner.

(¢) an ability to design a system. component,
or process to meet desired needs

Ability to design mechanical components. systems and
Processes.

(d) an ability to function on multi- 7. Ability to work in teams and apply interpersonal skills
disciplinary teams in engineering contexts.
ability to identify, fi ulate. and solve o .

(&) A db.‘ Y 1o adentily, Soroniate, sivd galve 2. Ability to formulate and solve open-ended problems.

engincering problems ¥

(f) an understanding of professional and 9. Awareness of professional issues in engineering

cthical responsibility practice. including ethical responsibility. safety. the
creative enterprise. and loyalty and commitment to
the profession.

(2) an ability to communicate effectively 6. Ability to communicate in written. oral and graphical

forms.

(h) the broad education necessary to
understand the impact of engineering
solutions in a global and societal context

10. Awareness of contemporary issues in engineering

practice. including economic, social, political. and
environmental issues and global impact

(i) a recognition of the need for. and an
ability to engage in life-long learning

Ability and desire to lay a foundation for continued
learning beyond the baccalaureate degree.

(J) a knowledge of contemporary issues

10. Awareness of contemporary issues in engineering

practice. including economic, social, political, and
environmental issues and global impact

(k) an ability to use the techniques, skills.
and modern engineering tools necessary for
engineering practice.

S.

Ability to use modern computer tools in mechanical
engineering.

A &b
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E. Relationship of Student Outcomes and performance indicators
Table 3.2 Student outcomes and performance indicators

Student Outcome Performance Indicators
1. an ability to identify, analyze, and solve » Problem statement shows understanding of the problem
engineering technology problems * Solution procedure and methods are defined.
» Problem solution is appropriate and within reasonable
constraints
2. an ability to apply knowledge of * Chooses a mat ~*“model of a
mathematics, science, engineering and system or pr

technology . A.pplieS m ﬁE % TE‘ * T 5}%

achieve anal

el (AR

technology p ive
approach
3. an ability to use the techniques, skills, and |* Selects appropriate techniques and tools for a specific
modern technical tools necessary for engineering technology task and compares results with
engineering technology practice results from alternative tools or techniques

L»
-— - /asa I =i "TA 1T G B TN Vi VT &8 "1 A i—l\
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1.3 BV ER

F. The assessment of student outcomes
The assessment of student outcomes is done on a six year cycle. The cycle that was used for
the current ABET cycle is illustrated in Table 3.2

Table 3.2. Data collection cycl h

Stndent Outcome 2008 2009 -‘[/SIZ ,fl:l_:f E %
1. an ability to identify, analyze, and I:L

solve engineering technology problems

2. an ability to apply knowledge of X 2,
mathematics, science, engineering and
technology

3. an ability to use the techniques,
skills, and modern technical tools necessary for X X

engineering technology practice V

4. an ability to conduct, analyze and
interpret experiments and apply experimental
results to improve 2

5 ABETHIBIH A5 AN |
5. an ability to apply creativity in the
design of systems. components, or processes
appropriate to program

objectives

X X

S —— T 398 T 3 % —iie VI N Vi [79 wy aouw .Ji.,

China Engineering Education Accreditation Association Secretariat
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1.3 BV ER

F. The assessment of student outcomes

Table 3.3. Cycle of activity for each student outcome over 6 year period

Activity for each Student Outcome
Review of performance indicators that
define the outcome

Review the map of educational
strategies

related to performance indicators
Review mapping and identify where data
will be collected

Develop and/or review assessment
methods used to assess performance
indicators

Collect data

Evaluate assessment data including
processes

Report findings

Take action where necessary

64

Yr 2

Yr 3 Yr 4 YIS Yr 6
X

5%

CELr S e
1730

X
X
X X
X
X D
X L

fariat
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1.3 BN EK

F. The assessment of student outcomes
Each outcome has been mapped to the engineering technology courses as depicted in Table
3.4. This map was used to make decisions about where the summative data would be collected.

Table 3.4. Outcomes Mapping for MET Courses

Outcome 1010 1015 | 1011 | 2001 | 2010 | 2015 | 2020 W 2060 | 3001 | 3010 | 3013 | 3030 | 3050 | 4001 | 4000 | 4002
1. Eng Tech
e bving X X X X X X X \ X X X X X X
2. Math, science,
tech knn‘:;;j_;e X X X \ X X
3.Tech. Tools X X X X X X }&%jﬂﬂ* mXﬂ‘ ' \} X X
4. Conduct & E[ -/]-\‘ J\ }-\—A
analyze expts X X > I:I X
R
knowledge for
creative X X X X L j X X
solutions to
problems
5. Teams &
diversity (x- X X X X X X
disc)
-T-'}.ni_'.':ljca and X X X X X X X X
p—— — = = — —
0. Global and
50cie:a]1152ue& X X X X X X X
10. Lifelongz
leam;:lg i X X X X X X
11. Cruality,
timeliness & CI

S|
12_ Leadership X X X X X

%
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1.3 EENVER

F. The assessment of student outcomes
Student Outcome #2: ability to apply knowledge of mathematics, science, engineering and

technology
Student Outcome #2: abi apply knowledge of mathematics, science, engineering and technology
Performance Indicators E Method(s) of Where data Length of Year(s)/semester Target for

Assessment are collected assessmen of data collection Performance
(summative) tcycle

2-1. Chooses a E }:_&%Tb*]‘ )\ZH/]'[/:F'ﬁ\X—.I‘ S)

mathematical model of a

ET20 o
system qr process . ET30 I'\ \ B {fq& ﬁ, \ ars 2010, 2013 90%

appropriate for required

accuracy El=0 :I:fﬁ % a *—- /E%
2-2. Applies mathematical -[/ /‘]-\‘ ‘

. . E ) »
principles to achieve SIZ{E \‘"*‘j
analytical or numerical Egg -[’ L- EE /ars 2010, 2013 90%
ET3050, ET4090, ET4092 Senior surveys On-line survey

solution to model
equations
- i Project report
2-3. Ex§m|nes apr-Jroac.hes ET2010, ET2015, ] ; p.
to solving an engineering analysis using ET4092

ET2020, ET2040, ET2060 .
- ’ ’ ’ b 0,
technology problem in ET3010, ET3013, ET3030, rubric 3 years 2010, 2013 85%
s=m order to choose the more

: ET3050, ET4090, ET4092 Senior surveys On-line survey
effective approach
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L5 R 20104 IMELER
F. The assessment qf student outco ( E:%MH__ ) /L g
ring an

Student Outcome #2: ability to apply knowle
technology
> Assessment Results (direct measures) 2010: For the summati

was made to focus on the faculty’s direct assessment for all indic
collected/ rse stu

choose t 2011FEV- M 4T 3N a slpe
an exam ’ tical pri
solution v ig}]ﬂt%ﬁ am. For
rubricto| v* }E’*EQZ-]_\ 2-2.@"[,5]213 ration of multlp roaches The percent of students

r#2-1-
» Evaluation and Actions 2011: The assessmentresults w 2013&% % %

August of 2011. Based on the analysis of the results, the fa TE'*TZ 1: 84%, j}Eﬂ‘B%
asking faculty members teaching ET2060, ET3013, and E

Fkr2-1: 76%<90%
FkR2-2: 82%<90%
Fek52-3: 86%>85%

g N
Indicators #2-1 & #2-2 and document specific areas of st *E‘*ZI'\‘Z-Z: 88%, j}E}I‘G% 11
this information will be used to strengthen the delivery 8 R2-3: 82%, FPEA% Ity
did not take any action on Indicator #2-3 as the tar /

» Second-Cycle Results (direct measures) 2013:“The second cycle summative data was again taken in the
ET3030 for Indicators # 2-1 & #2-2 and 4092 for Indicator #2-3. Based on actions taken as a result of the 2011
evaluation process, the following improvements were seen in 2013: Indicator #2-1 up 8% (84%); Indicator #2-2
up 6% (88%), Indicator #2-3 down 4% (82%). ﬂ'\

China Engineering Education Accreditation Association Secretariat
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F. The assessment of student outcomes
Student Outcome #2: ability to apply knowledge of mathematics, science, engineering and
technology

100% -

80%
60% -
40%
20%

0%

T'uget =90%

84%

W 2007

2010 m 2013

T'u'szet =90%

88%

Target 85%

8%/ 86% g

Hnn

1. Chooses a mathematical
model of a system or process principles to achieve analytical

appropriate for required
accuracy

2. Applies mathematical

3. Examines approaches to
solving an engineering

or numerical solution to model technology problem in order

equations

to choose the more effective
approach

Display materials available
at time of visit in the ABET
resource room:

* Indicator #2-1, course
assignment and samples
of student work

* Indicator #2-2, copy of
examination and samples
of graded student work

* Indicator #2-3, project
guidelines, rubric, and
samples of student
project reports

» Senior survey questions
and results with faculty
evaluation

» Results of 200 formative

assessment project and
report to faculty
* Minutes of faculty retreat [

where actions were taken
in 2011
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G. Continuous Improvement

This information is included in each outcome table.

H. Additional Information

PEE TR Mrubrics
PG5 R K K BAT B

. _ | PP 45 F7E YRV
minutes from the meetings where the evaluation was d¢ > ﬁﬂﬁﬂ‘l‘ﬁ*ﬁ%ﬂzﬁﬁﬂ

determined. All of the student outcomes information an

There will be a student outcomes notebook in the AE

assessment instruments and rubrics if they were used

\7\7\7\

review by the faculty. Each outcome is maintained separ, nd faculty can download all the

relevant assessment materials (e.g., performance indicators, rubrics if they are used to score

student performance, previous evaluations, recommendations for improvement, etc.).

CEJAA FEIITIEHFZIINEDEH B L
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University of Michigan-Dearborn (&R K 21 /RAH R AR 8k TR &
NARINNN=RA p !

1 2 3 4 5 6 7 8 9 10 11 12

i
Fii

CIS350

CIS375
CIS376
C1S400
CIS495

MERBET |

0.3

0.5

0.2

G O O TR T O O O O R
CEJAA FEIZHTFETIINEhHE L
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1.3 BESR

University of Michigan-Dearborn (%% &R K i /RAF B B A TR &
k)wﬁﬁﬁﬁﬂ

l Outcome #8: Use techniques, skills, and engineering tools for
engineering practice

> RFECIS375——Introduction to Software Engineering, 224~k
23775 CHZHD

> Lﬁ'%%azClSS?G—Software Engineering I, 4 F34)54i86% (A
gy

> IRFECIS495——Design Seminar, “#4 P34 ai84% (H D

B Outcome #8HJIA KM EAN: 0.3 X77%+0.5X86%+0.2X84%=82.9%

B 250 82.9%>65%(WEfH) » Outcome #8iA k.
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| Crlterlon 5. Currlculum

(b)one and one-half years of engineering topics, consisting of
engineering sciences and engineering design appropriate to the
student's field of study.

Students must be prepared for engineering practice through a
curriculum culminating in a major design experience based on
the knowledge and skills acquired in earlier course work and
incorporating appropriate engineering standards and multiple realistic
constraints.

B Self-study Report in Criterion 5.
Describe the major design experience that prepares students
for engineering practice. Describe how this experience is based
upon the knowledge and skills acquired in earlier coursework and
incorporates appropriate engineering standards and multiple design Hﬂ-
constraints. :
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® 3.4 Curriculum content and quality

v Engineering design: A minimum of 225 AU in engineering
design is required.

v Significant design experience: The significant design experience
is based on the knowledge and skills acquired in earlier work and it
preferably gives students an involvement in team work and project
management.

B Engineering design AU allocation is generally found in:
v design projects (significant design experience, or “capstone
project”)
v subject courses in which elements of design are taught, often in
combination with other curriculum categories B 4k
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(Final Year Project)

« 3.2.3. Program Structure and Implementation Framework
v engineering design and projects (approximately 20%)
v integrated exposure to professional engineering practice, including
management and professional ethics (approximately 10%)
-an industry based final year project
-industry research for feasibility studies

CE:_AA 4‘@1&3& B ?iklbiE’rJ}Afﬁ#i_

China Engin ng Education Accreditation Association Se




B TAL A2 2R

& s TR RS
[ SEABECKER S UL FitCapstoneif }

* Criterion 3. Curriculum

3.3 The curriculum must require minimum of 54 credits of engineering
topics including design and experiments/practices. Design
courses must include basic design and capstone design
course.

* Criterion 4. Students
4.2 Students must be advised in course design and learning.
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