# | Student Learning Outcomes Assessment Methods

What do the program faculty Artifacts of Student Learning (What)
expect all studentso know or
be able to daas a result of
completing this program

1. What artifacts of student learning
will be used to determine if students



An ability to communicate
effectively with a range of
audiences.

An ability to recognize ethical

and professional responsibilities ~\/nG 3040 Sustainability and Env.. Eig
CVNG 3120 Transportation Engineeriag (R)
which must consider the impact CVNG 3140 Hydraulic Engineefiiradp(R)

in civilengineering situations
and make informed judgements,

of engineering solutions in
global, economic,
environmental, and societal
contexts.

CVNG@020 Structural Analys(®)
CVNG 3140 Hydraulic EngineeriRg
CVNG 4500 Capstone DesigA)l
CVNG 4510 Capstone Desig@\)l

PHIL 3400 Engineering Ethibs

CVNG 3020 Final Project Oral Same as above
Presentation and Report

CVNG 3140 Water Resources and
Entrepreneurship Presentation

CVNG 4500 €apstone Preliminary
Design Alternatives PrajePresentation
and Report

CVNG 4510 €apstone Final Design
Project Presentation and Report
PHIL 3400 Final overall grade
CVNG 3040 —
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An ability to acquire and apply

CVNG 4500 Capstone Desigb)l

new knowledge as needed, using-\/nG 4510 Capstone DesigiR)l

appropriate learning strategies.

An ability to design a system,
component, or process in more
than one civil engineering
context(e.g. construction,
environmental, geotechnical,
structural, transportation, water
resources).

An ability to explain basic
concepts in management,
business, public policy, and
leadership.

CVNG 3110 Transportation Engineel(iiD)
CVNG 3130 Hydraulic Engineer(tiD)
CVNG 3150 Intro to Structural Des{i)
CVNG 4510 Capstone DesigA)l

CVNG 3040 Sustainability and Env.. Eing
CVNG 3070 Project ManageméHib)

CVNG 4500 Assignment on Design Same as above
Criteria

CVNG 4510 Assignment on puauit of
external resources not typically taught
in classes

CVN@&110- Combined homework on | Same as above
pavement design and loAginge
transportation planning

CVNG 3130Exam questions focused cn
culvert design

CVNG 3150Exam questions focused cn
design of steel beams and columns

CVNG 4510 €apstone Final Design
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Use of Assessment Data
1. How and when will analyzed data be usedobygram
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2. How and when will th@rogram facultyevaluate the impact of asssmentinformed changes made in previous years?

The continuous improvement approach will maintain a review cycle involving ddangreedback loop occurring every three years, while other assessment,
such as outcome achievement, will be evaluated emayear cycle.Thus data for changes made to the curriculum will include thyear data setgeach

review cycle moving forwardrig. 1(a) shows the general review cycle for student outcomes and Fig. 1(b) shows a linear representation from the asgessment
the course level, through the independent faculty review of a student outcome as a whole, concluding with the plan ofrgdtiorentation.

(a) (b)
Fig. +Ha)General anncu-0 0 11.04 84.1
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about:blank
about:blank

Dr. Carroll presented a sample of the CATME results from CVNG 3020 along with a draft rubric for teamwork loosely bagetG&i theamwork
value rubric. The CATME results include scores in five different categories for each individual student along with peer comments.

Discussion of Outcome Binders: Two representative binders for Outcome 1 and Outcome 5 were presented to the Civil Engineering Program faculty
student work used for assessmealbng with the actual assessment will be placed in each respective binder. The binder for each outcome will include
tab for each course from which the assessment was taken along with divisions for each academic year that materials were recorésdehd Hss
outcome binders will be housed in the Civil Engineering Adjunct Office.

Rubric DevelopmentThe Civil Engineering Program faculty agreed to develop the rubrics for the assignments selected for assessment iechee resp
courses. The rulridevelopment tasks are listed in Table 1. Dr. Luna volunteered to develop the General Written Communication rubric and Dr. Carr
volunteered to develop the Oral Communication rubric, both of which will be developed based on the corresponding AA€&ibriedu While those
rubrics will be developed in their general form, they may need further modifications to align with a specific assignments in a specific course. Each
capstone design advisor will complete the written communication rubric for their respective group and all faculty attending the Capstone presentatior
will complete the oral communication rubric for every group.

Table 2—Rubric Development Tasks

Adams Carroll Cox Kianfar Luna
Stoichiometry Assignmen| Virtual work exam Backwater modeling fina| Exam question on simple| Assignment on project
Q) question (1) exam question (1) frames or machines (1) | management (9)

Water quality assignment| Force method exam Culvert design exam Geometricroadway Project management
2) question (1) question (8) design assignment (1) exam question (9)
Term paper (4) General Oral Social justice Pavement design & lorg | Hydraulic conductivity of
Communication (3) presentation (4) range trans. planning (8) | soils lab (6)
Term paper (9) Genenl Teamwork (5) Pump characteristics Eval. and assessment of | Consolidation lab with
curves lab (6) corridor traffic imp. (2) proj. mang. focus (9)
Total carbonate and nen | Fiberreinforced concrete Transportation news Capstone prelim. design
carbonate lab (6) project (6) project (4) alt. project report (2)
Steel beam design exam General Written
question (8) Communication (3)
Steel column design exam Design criteria
question (8) assignment (7)
Reinforced concretérame Pursuit of external
project (2) resources assignment (7
Capstone final design (8)

Note: number in parentheses corresponds to ABET outcome
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IMPORTANTPIleaseremember to submit any rubricer other assessmentools along with thisplan.
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Outcomel:
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Course:.CVNG 3040 Sustainability and Environmental Engineering
Performance Measurefrinal exam question on water treatment plant claifier design

| 1—Does not meet expectations 2 — Meets expectations | 3—Exceeds expectations
Dimensions of clarifier was Dimensions of clarifier Dimensions of clarifier
calcdated incorrectly or with calculated using correct calculated correctly.
significant math errors. procedure with only very minor
math or unit errors.
OR
AND
Calculation of critical settling
velocity was calculated Calculation of critical settling
incorrectly or with significant  velocity was correct with only
math errors. very minor math or unit errors.
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Outcome 2:An ability to apply engineering design to produce solutions that meet specified needs with consideration

of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic factors.

Course CVNG 3040 Sustainability and Environmental Engineering
Performance Measurefrinal Exam Question on Water Quality for Human Consumption

1—-Does not meet expectationg

2 —Meetsexpectations

3 —Exceeds expectations

Water hardness fractions were
calculated incorrectly or with
significant math errors.

OR
Dosages of soda ash and lime

calculated incorrectly or with
significant math errors.

Water hardness fractions were
calculatedwith only very minor
math or unit errors.

AND
Dosages of soda ash and lime

were calculated with only very
minor math or unit errors.

Water hardness fractions were
calculated correctly or with only
very minor math or unit errors.

AND
Dosages of soda ash and lime

were calculated correctly or
with only very minor math or

unit errors.

Course:.CVNG 3120 Fransportation Engineering Lab
Performance MeasureEvaluation and assessment of corridor traffic improvement lab

| 1—Does not meeexpectations |
Students were able to propose
model, and evaluate three
corridor traffic improvement
alternatives

AND

Students selected the preferred

2 —Meets expectations

| 3—Exceeds expectations
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Course:.CVNG 3160 ktro to Structural Design Lab
Performance MeasureReinforced Concrete Frame Project

| 1—Does not meet expectations 2 — Meets expectations | 3—Exceeds expectations |
The virtual work/force method The virtual work/force method The virtual work/force method
calculations have significant  calculations are mostly correct calculations are correct with

errors (e.g. integration is with only minor mistakes (e.g. only minimal mistakes (e.g. unit

blatantly incorrect) or steps in  unit errors, dimensional errors, errors) and the process to

the process are missing wrong moment of inertia) but  calculate the cracking load is

completely. the cracking load is determined correct using the results fro (s)9.5l0V3 (h)2.2 (V9 -1.2
by setting cracking moment

OR equal PL/4 rather than using the

virtual work/force method
The ultimate flextal strength  calculations.
calculations have significant
errors (e.g. Mn is wrong) or the OR
nominal strength is calculated
correctly but the ultimate The ultimate load is predicted
flexural strength is determined incorrectly because of minor
by setting the nominal flexural errors (e.g. unit errors) in the
strength equal to PL/4 rather  flexural strength calculationsro
than account for negative shear calculations or the wrong
moment capacity at the ends. failure mechanism is selected.

OR
The shear calculations are

missing or have significant
errors.
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Outcome 3:An ability to communicate effectively with a range of audiences.

Course.CVNG020- Structural Analysis Lab
Performance Measuref-inal Project Oral Presentation (Oral Communication)

| 1—Does not meet expectation 2 —Meets expectations | 3 —Exceeds expectations
The presentation is not well
organized (e.g. material out of
order) and the supporting
materials insufficiently supports
the topic.

OR

The language choices are
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Course:.CVNG 3140 Hydraulic Engineering Lab
Performance MeasuréiVater Resources and Entrepreneurship Presentation (Oral Communication)

| 1—-Does not meet expectationj 2 —Meets expectations |  3—Exceeds expectations |

The presentation is not well The presentation is organized The presentation is very well
organized (e.g. material out of and the supporting materials  organized and the supporting
order) and thesupporting make appropriate reference to materials make reference to
materials insufficiently supports information that supports the
the topic. topic. The language is

appropriate for the audience
OR and supports the topic. The

delivery techniques make the
The language choices are presentation interesting and the

unclear and minimally support speaker(s) appears comfortabl:
the topic. The delivery

technique detracts from the

understandability of the

presentation and the speaker(s)

appears uncomfortable.
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Course:.CVNG 4500 €apstone Design |

Performance MeasureCapstone Preliminary Design Alternatives Project Report (Written Communication)

1-Does not meet
expectations

2 —Meets expectations

3 —Exceeds expectations

The report is notvell organized
(e.g. sections out of order) and
the necessary detail to describ
the work completed is lacking.

OR

The authors demonstrate
minimal attention to context
and purpose. The language
sometimes impedes the
meaning because of errors in
usage.

The report is organized and
mostly includes the necessary
e detail to describe the work
completed. The background
theory is adequate, but relevan
source information may be
lacking. The authors
demonstrate awareness of
context and purpose. The
language is clear and the writin
contains few grammatical
errors.

tbackground theory is adequate,

g

The report is very well
organized and includes the
necessary detail to describe th
work completed. The

1%

complete with relevant source
information.

AND

Theauthors demonstrate a
thorough understanding of
context and purpose. The
language is clear and the writing
is virtually errotfree.

CourseCVNG 4510 €apstone Design |l
Performance MeasureCapstone Final Design Project Presentation (Oral Commumitatio

1-Does not meet
expectations

2 —Meets expectations

33—
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Outcome 4:An ability to recognie ethical and professional responsibilities in civil engineering situations and make

informed judgements, which must consider the impact of engineering solutions in global, economic, environmental,
and societal contexts.

Course CVNG 3040 Sustainability and Environmental Engineering
Performance MeasurefFinal Exam Question on Climate Change

1-Does not meet expectations 2 —Meets expectations
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Course:.CVNG 3140 Hydraulic Engineering Lab

Performance MeasureSocial justice presentation including economic, environmental, and societal contexts

1 —Does not meet expectationg

2 —Meets expectations

3 —Exceeds expectations

Lacks detail of theocial justice
issue from a local perspective
related to their assigned
viewpoint (i.e., activate levee tg
protect citizens of Cairo or not
activate levee to protect
farmland).

OR

Lacks historical context and
relevant policies.

OR
Does not recognize the impact

of inequity from the assigned
viewpoint.

Details the social justice issue
from a local perspective relatec
to their assigned viewpoint (i.e
) activate levee to protect
citizens of Cairo or not activate|
levee to protect farmland).

AND

Provides some historical conte
and relevant policies.

AND

Identifies the impact of inequity
from the assigned viewpoint.

Details the social justice issue
| from a local perspective relateq
, to their assigned viewpoint (i.e.

activate levee to protect

citizens of Cairo or not activate
levee to protect farmland).

AND

xProvides appropriate historical
context and relevant policies.

AND

Identifies the impact of inequity
from the assigned viewpoint.

AND

Highlights the balance betweer
economic, enviroment and

I

societal needs
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Course:.CVNG 3160 ktro to Structural Design Lab
Performance Measure:
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Course.CVNG 4510 €apstone Design |l
Performance MeasureCapstone Final Design

1—-Does not meet expectations
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Outcome 6:An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgement to draw conclusions in more than ocigil engineering context (e.g. construction,
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Course:.CVNG 3100 Geotechnical Engineering Lab

Performance Masure: Compacti

on Test of Soils Laboratory

1 —Does not meet expectationg

2 —Meets expectations

3 —Exceeds expectations

The student group conducted g
compaction laboratory
experiment, but did not relate
the results to engineering
specifications. They interprete
and analyzed the data, but
limited the work to
presentation of results only.
They did not make engineering
recommendations for

The student group conducted ¢
compaction laboratory
experiment to meet engineeng
specifications for a soil
dspecimen. They interpreted
and analyzed the data, but
limited the work to
presentation of results only.
They did not make engineering
recommendations for

construction.

construction.

The student group conducted g
compaction laboratory
expetiment to meet engineering
specifications for a soll
specimen. They interpreted
and analyzed the data, and
extended the results to make
engineering recommendations
for construction.

Course:.CVNG 3140 Hydraulic Engineering Lab
Performance MeasurePumpcharacteristics curves laboratory

| 1—Does not meet expectation

The student group conducted a

pump characteristic curves

2 —Meets expectations |

3 —Exceeds expectations
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Outcome 7:An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Course:.CVNG 4500 €apstone Design |
Performance MeasureAssignment on Design Criteria

1 —Does not meet expectationg

2 —Meets expectations

3 —Exceeds expectations

Students assembled the desig,
criteria list, which include:
constraints, assumptions, laws
and codes. Only a few of the

not adequate. Their senior
design capstone project did not
adhere to the designriteria
and it was not consistent in the
design of the engineered built
system.

items were considered and was were not considered. Their

Students assembled the desig,
criteria list, which include:

constraints, assumptions, laws
and codes. Some of the items

senior design capstone gext
only sometimes adhered to the
design criteria and it was not
consistent in the effective
design of the engineered built

Students assembled the desigr
criteria list, which include:
constraints, assumptions, laws
and codes. Their senior desigt
capstone project continued to
include adherence to the desig
criteria and used it effectively
for the design of the engineere
built system.

>

system.

Course:.CVNG 4500 €apstone Design |
Performance MeasureAssignment on Pursuit of External Resources noic@ijp Taught in Classes

| 1—Does not meet expectationg
Students did not assemble a lis
of the resources that they were
to pursue for senior design
capstone class. However, they

2 —Meets expectations

| 3—Exceeds expectations
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Outcome 8:An ability to design a system, component, or process in more than one civil engineering context (e.g.
construction, environmental, geotechnical, structural, transportation, water resources).

Course.CVNG 3110 Fransportation Engineering
Performance MeasureCombined homework assignment on pavement design andidange transportation planning

| 1—Does not meet expectations 2 — Meets expectations | 3—Exceeds expectations |

Student was not able to identify
the process of roadway
infrastructure design (i.e. lan
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CourselCVNG 3150 lntroduction

to Structural Design

Performance MeasureExam question focused on design of columns

1 —Does not meet expectationg

2 —Meetsexpectations

3 —Exceeds expectations

Calculated the slenderness
ratios correctly for the saxis
and the yaxis, but calculated
the design strength of the
column incorrectly (e.g. used
the wrong axis, used the wrong
equation, left off the strength
reducton factor, used the
wrong effective length in Table
4-1a).

OR

Calculate the slenderness
ratio(s) incorrectly (e.g. wrong
value or units error), and
calculated the design strength
of the column incorrectly (e.g.
used the wrong axis, used the
wrong equdion, left off the
strength reduction factor, used
the wrong effective length in

Calculated the slenderness
ratio(s) incorrectly (e.g. wrong
value or units error), but
calculated the design strength
of the column correctly based
on the contolling ratio or
correctly used Table-2a to
determine the design strength
based on effective lengths.

Table 41a).

Calculated the slenderness
Kratios correctly for the saxis
and the yaxis.

AND

Calculated the design strength
of the column correctly based
on the controlling slenderness
ratio or used Table-4a to
determine the design strength.

CourseCVNG 4510 €apstone Design |l
Performance MeasureCapstone Final Design

\ 1-Does not meet expectationi 2 —Meets expectations

The design project as seen on
the report, plans, and
specifications do not show a

| 3—Exceeds expectations
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Outcome 9:An ability to explain basic concepts in management, business, public policy, and leadership.

Course:.CVNG 3040 Sustainabiliy and Environmental Engineering
Performance Measuretiomework Problem on Climate Change

| 1—Does not meet expectation 2 —Meets expectations | 3 —Exceeds expectations
Did not sufficiently list or Listed and somewhat describe:
describe three means that three means that society may
society may use to use to sequestration carbon
sequestration carbon dioxide to dioxide to inhibit climate
inhibit climate change. change. Properly described the
major negative impact or
AND impacts for each carbon

sequestration method.
Did not sufficiently describe the
major negative impact or
impacts for each carbon
sequestration method.
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Course:.CVNG 3070 Engineering Project Management
Performance MeasureExam question on project management

| 1-Does not meet expectationy ~ 2—Meets expectaons |  3—Exceeds expectations

When asked the play the role of
a project manager on
construction project, the
student was able to explain
“Safety”. However, it struggles
differentiating form different
roles (Owner, Engineer, or
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