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Mission: The mission of the civil engineering program is to offer the strong academic content necessary
to produce well-educated graduates who become innovative and productive members of society.
Graduates will possess both the problem-solving skills and the fundamentals of critical thinking and
analysis that are crucial for success within the framework of the civil and environmental engineering
profession.

Program Goals

PEO 1. Graduates should demonstrate the ability for early career professional growth based on their
grasp of fundamental concepts in civil engineering.

PEO 2. Graduates should utilize knowledge and skills to participate in civil engineering design and/or
management processes.

PEO 3. Graduates should develop professionally through a commitment to life-long learning.
Student Learning Outcomes
Students should demonstrate...

1. an ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics

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

3. an ability to communicate effectively with a range of audiences
4. an ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,

environmental, and societal contexts.

5. an ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives

6. an ability to develop and conduct appropriate experimentation, analyze and interpret data, and
use engineering judgment to draw conclusions

7. an ability to acquire and apply new knowledge as needed, using appropriate learning strategies.



A departmentally developed curriculum map can be found in Appendix 1 that shows the connections
between courses and student learning outcomes.

Attainment of PEO 1 is supported by Student Outcomes: 1,2,4,6
Attainment of PEO 2 is supported by Student Outcomes: 3,4,5
Attainment of PEO 3 is supported by Student Outcome: 7
Assessment Methods

1. Course Components are grades on a specific, recurring assignment or collection of assignments in a
specific course. The assignment must be common to all faculty who teach the course.

2. FE Exam provides a measure of Civil Engineering content knowledge. The FE Exam topic area ratio
scores provided to CEE by the National Council of Examiners for Engineering and Surveying. CEE
requires all students to take the FE exam, so our scores are representative of all students.

3. Final Course Grades are accumulated across a graduating class. That is, the average grade in a
specific course for all the students who graduated in a given term.

4. Course Instructional Outcome Surveys and Senior Exit Surveys are Likert scale survey questions. All
have 4 answers: Strongly Disagree, Disagree, Agree, and Strongly Agree. CEE is experimenting with
annual alumni surveys due to low response rates.

Expected Levels of Attainment: Because of scale differences between metrics, CEE has implemented
color-coding to aid in the review process. The color coding and the criteria used in its application are

found below:

SO Attainment Color Coding Criteria

(Out of 100)

Color Code
Attainment Level Unacceptable | Acceptable Excellent
Metric Criteria
Course Components
Average <70 | Average2>70 Average > 80

FE Exam Ratio Scores
(CEE Performance Index / Comparator)

Ratio Score <
0.80

Ratio Score >
0.80

Ratio Score >
0.90

Final Course Grades Average < Average 2 Average 2
(4-Point Grading Scale) 2.50 2.50 2.75

Course Instructional Outcome Surveys Average < Average > Average 2
(Out of 4) 2.50 2.50 2.75

Senior Exit Surveys Average < Average > Average 2
(Out of 4) 2.50 2.50 2.75




The faculty chose to include multiple metrics for each SLO. Multiple metrics help the faculty to avoid
unneeded reactions to statistical outliers that occur during any evaluation. As such, the occurrence of a
single Low or Unsatisfactory rating will not necessarily require a response.

The thresholds for a required response are:

e Multiple metrics in the red in a single academic year for a given outcome
e Single metrics in the red in consecutive academic years for a given outcome

e  Multiple metrics that remain “in the yellow” (i.e., satisfactory) in multiple academic years for a
given outcome. Yellow followed by red and vice versa are considered multiple “satisfactory”
years as well as single years in the red.

In addition to these required responses, there are three additional ways in which responses may be
initiated. During their reviews of the metrics, the Chair, the Faculty, or the Advisory Board can request
action or further investigation even if all the metrics are Excellent. This flexibility allows the opportunity
to begin investigations before they are required, hopefully reducing our response time in applying
improvements. It also allows for improvements even when there are no issues.

Annual Schedule for Continuous Improvement

A new annual continuous improvement review schedule was proposed and introduced in Fall 2014. This
new schedule leverages our existing year-round continuous improvement process and adds program-
level reviews to that calendar. As noted above, this portion of the continuous improvement process
continued despite the change-of-leadership issues, which affected a previous mid-cycle review.

Reminders of the new schedule will be integrated into the typical meeting agendas so that any future
changes in departmental leadership should not result in lapses. There are two key events in the new
schedule that will provide for program-level assessment, the CEE Fall Faculty Retreat and the CEE Fall
Advisory Board Meeting. At each of these meetings, the CEE Chair presents all data from the prior
academic year for review. If data indicate a need for programmatic review or action, or if the faculty or
the Advisory Board wish to initiate a response where none is required, the CEE ABET committee will be
notified of the need to initiate appropriate investigations and provide recommendations for
improvement to the CEE faculty and/or the Advisory Board at the beginning of the Spring semester, if
possible.

While the actual process is continuous, its components are presented herein based on the academic
calendar, i.e., starting in August. In August, the CEE Faculty Fall Retreat includes a faculty review of all
Student Outcome metrics plus any supplemental information deemed significant by the chair. This
allows the faculty to determine if any required or desired actions are needed and to then assign such
tasks to the ABET Committee. The faculty also review our Program Educational Objectives and
departmental Vision and/or Mission statements to ensure they remain current. This meeting includes
discussion of recent implementations from past reviews and continuing discussion of new actions under
consideration as needed.



In October/November, the Advisory Board reviews Student Outcome metrics to add their insight and
requests for investigation to those of the faculty. They also review any planned or recently implemented
program changes.

The ABET Committee meets as needed through the fall semester to address any assigned tasks.

In March/April, the CEE Chair reviews Fall (July-December) FE Exam results. The Advisory Board also
reviews both Program Educational Objectives and departmental Mission/Vision statements to give input
for the upcoming Fall Faculty Retreat.

In June/July, Spring FE Results are typically received and staff tabulate all Student Outcome metrics from
the prior academic year. These metrics are then reviewed by the Chair in preparation for the Fall Faculty
Retreat, at which point the cycle begins again.

This schedule provides for annual opportunities to identify and react to both course-level and program-
level issues as they become apparent. Thus, in addition to helping reduce dependence on a large-scale
mid-cycle and end-of-cycle review, the new schedule allows for faster response to program-level issues.

Results

SO 1. An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics

In order to capture all parts of an engineering problem (and identify any potential issues) as indicated in
SO1, the outcome was broken up into three parts:

1. “Identify” —the CEE 4950 Interim 1 Technical Report grade was used as it would be expected
that students have successfully identified the engineering problem

2. “Formulate” —the CEE 4950 Interim 2 Technical Report grade was used as, at this point,
students would have devised a methodology for solving the engineering problem

3. “Solve” — the CEE 4950 Final Report grade should give an indication regarding the students’
ability to solve the engineering problem

All metrics for this outcome are shown in the table below:



ABET 1.an ability to identify, formulate, and solve complex engineering problems by applying principles of engineering, science, and mathematics
2015-16 2016-17 2017-13 2018-19 20159-20
Fall Spr Fall Spr Fall Spr Fall Spr Fall Spr
‘CEE 45950 5enior Design Course Components
Mentor [Technical) Grade on Interim Report 1 - Identify 81.0 868 841 86.8 BbB.6 234 Ble 81.2
Mentor (Technical] Grade on Interim Report 2 - Formulate 23.3 8.7 B86.0 83.6 BEO 91.7 85.6 24.4
Mentor (Technical) Grade on Final Report - Solve 836 BeO 764 B70 90.2 896 93,5 BES 87.6
Senior Exit Surveys
Survey guestion - (1a) Identify 3.83 368
Surwey gquestion - (1b) Formulate 375 363
Eurvey guestion - [1c) Solve 363 368
Survey Question - Combined 374 3.55
FE Exam Ratio Scores
Engineering Mechanics (Statics) 081 080 0.83 057 1i0 098 095 0.95 0.96
Environmental Enginesring 0 102 052 053 180 1.00 102 1.07 0.99
Soil Mechnics & Foundations (Geotechnical) 0.87 085 052 056 03e 098 0.56 1.13 1.01
Hydraulics & Hydrologic Systems 101 0593 055 058 053 096 101 0.93 1.02
Transportation Engineering 102 1.08 0.8 1.03 102 107 1.08 1.04 1.07
Structural Analysis 095 090 0.87 039 1i0 102 101 1.02 0.94
Structural Design 09 0.99 101 107 111 0929 1.07 1.00 1.03
Materials 0.8 101 101 104 091 103 0.97 096 1.01
Final Course Grades
CEE 2110 Sratics 261 213 253 256 295 331 307 333 324 3.08
CEE 3020 Surveying 311 255 3.20 330 2591 345 333 345 3.57 330
CEE 3413 Environmental Engineering 268 255 275 2596 286 317 283 323 251 2352
CEE4310 Sreel Design 2580 255 3.27 3.00 291 315 239 215 243 261
CEE4320 Concrete Design 254 255 244 264 210 272 250 | 215 261 278
CEE 4630 Traffic Engineering 257 3.00 3.00 275 3.60 317 267 333 400 250
CEE 4500 Geotechnical Engineering 320 270 3.00 281 3.09 297 272 277 251 285
ENGR 1110 Engineering Graphics 331 263 3.17 315 3.19 327 3.25 323 263 252
ENGR 1120 Programming 259 271 267 284 2581 289 261 342 28 274
Course Instructional Outcome Surveys
CEE2110Sratics 270 [ 315 373 346 352 357 328
CEE 3413 Environmental Engineering 3.45 349 3.58 3.24 347 270 3.33 335
CEE 4500 Geotechnical Engineering 3.65 364 3.67 352 3.84 380 3.67 372
CEE 4350 Senior Design 3.77 3.80 3.60 3.77 354 388 340 369
CEE 3020 Surveying 229 [ zs:: 3@ 352 345 357 349
CEE 4310 5teel Design 306 383 3.66 3.76 3.75 352 3.66 3.68
CEE4320 Concrete Design 269 3.60 3.68 3.78 3.67 354 3.07
CEE4830 Traffic Enginesring zzz [ zo: B :== D :=:

CEE 4310 Steel Design and CEE 4320 Concrete Design final course grades are moving towards
improvement. The multiple red metrics were due to the departure of two structural faculty in 2016-
2017. New faculty members are now in place and metrics seem to be improving. We will continue to
monitor progress on these metrics. No other metrics met the threshold for required action.



SLO 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

In order to capture all parts of an engineering problem (and identify any potential issues) as indicated in
S01, the outcome was broken up into three parts:

1. “Identify” —the CEE 4950 Interim 1 Technical Report grade was used as it would be expected
that students have successfully identified the engineering problem

2. “Formulate” —the CEE 4950 Interim 2 Technical Report grade was used as, at this point,
students would have devised a methodology for solving the engineering problem

3. “Solve” — the CEE 4950 Final Report grade should give an indication regarding the students’
ability to solve the engineering problem

All metrics for this outcome are shown in the table below:

ABET 2. an ability to apply engineering design to produce solutions that meet specified needs with consideration of public health, safety, and welfare, aswell as
global, cultural, social, environmental, and economic factors

2015-16 2016-17 2017-18 20138-1% 2015-20
Fall Spr Fall Spr Fall Spr Fall Spr Fall Spr
CEE 4550 Senior Design Course Components
Mentor [Technical) Grade on Final Report - Solve 836 360 764 B70 902 89.2 93.5 360 37.6
CEE 4950 Assessment of Needs Assignment - NEW N D e -
Senior Exit Surveys
Single survey question covers "Apply engineering desig 3.50 358 365
Single survey guestion covers "consideration of..." 3.50 371 372
Single survey question covers "._factors" 331 3.50 348

Averoge Grodes on Course Components

CEE43580 Bridge Design Project 90.6 37.6
CEE 4640 Highway Design Project™ 20.3 L

CEE4250 Senior Design Project Technical 836 360 764 B70 90.2 396 93.5 B85
Final Course Grades

CEE 3020 Surveying 3.18 3.42 3.40 347 363 321 357 3.30 3.62 3.18
CEE4310 5teel Design 280 295 327 3.00 291 3.15 233 215 243 2.6l
CEE4320 Concrete Design 284 255 244 2684 230 272 250 | 215 261 278
CEE4630 Traffic Engineering 2.57 3.00 3.00 275 360 3.17 267 333 4,00 2.50
ENGR 1110 Engineering Graphics 331 263 3.17 3.15 3.19 3.27 325 3.23 263 292
ENGR 1120 Programming 288 271 267 284 281 3289 261 342 286 274

Course Instructional Qutcome Surveys

CEE4380 Bridge Design 3.63 3.65 3.68 3.69
CEE 4640 Highway Design 3.28 3.16 3.70

CEE4550 Senior Design 377 380 360 377 268 3.89 340 369
CEE 3020 Surveying o [l 51 zea 352 337 357 3249
CEE4310 Steel Design 306 3.3  3.66 376 375 3.52 366 .68
CEE4320 Concrate Design 269 360 368 378 369 354 | 234 307

CEE4630 Traffic Engineering 2 [ oo == :=

* This course is typically offered only during spring semesters. First| data
were not tobulated prior to spring 2017. Second, the course was not




As discussed on SO 1, CEE 4310 Steel Design and CEE 4320 Concrete Design final course grades are
moving towards improvement as new faculty are in place and acclimating. We will continue to monitor
progress on these metrics.

Students demonstrated excellent outcomes on the new CEE 4950 component related to global, cultural,
social, environmental, and economic factors. Since this is a new metric, despite new issues being
identified thus far, it is anticipated that the assessment will continue to be tweaked and modified in
addition to increased focused throughout the course and curriculum regarding these needs and factors.

No other metrics met the threshold for required action.
SO 3. An ability to communicate effectively with a range of audiences

Communication skills are assessed separately for both oral and written in CEE 4950. Written
communication skills are directly measured for both the technical report and poster presentation. The
oral presentation component has been separated out as “Presentation Skills”. The “Quality of Slides”
component functions as a measure of both written and oral communication skills.

All metrics for this outcome are shown in the table below:

ABET 3. an ability to communicate effectively with a range of audiences [G]

2015-16 2016-17 2017-18 2018-19 2019-20
Fall Spr Fall Spr Fall Spr Fall Spr Fall Spr
CEE 4350 Senior Design Course Compaonents
CEE 45950 Senior Design - Written Report (Technical Writing) 814 330 748 860 80.1 a87.4 865 Baa
CEE 4950 Senior Design - Oral Presentation [Presentation Skills) 89.9 - 93.0 - 90.0 - 93.3
CEE 4850 Senior Design - Oral Presentation [Quality of Slides) 919 G938 393 95.2
CEE 4850 Senior Design - Poster Prezentation 91.0 924 832 93.2 502 8916 907 S0.1

Senior Bxit Surveys
Zingle survey question covers [3)-Writing 3.35 333 343
Zingle survey question covers (3)-Oral 3.29 3.50 336
Course Instructional Outcome Surveys

CEE4950 Senior Design - Oral Communication 3.82 3.72 370 3381 369 390 333 332 3.70
CEE43950 Senior Design - Written Communication 3.82 3.90 3.43 378 361 390 283 359 3.52

Final Course Grodes
PC 2500 - Oral Communication 400 386 400 3.82 400 400 00 400 364 360
SPCH 2410 - Oral Communication 350 320 320 314 283 323 3.00 350 371 333

All metrics met the excellent threshold for the 2019-2020 year. Students continue to demonstrate
strong communication skills.

SO 4. An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts

In order to capture different parts of SO 4, the outcome is split into two parts, with their respective
direct assessment metric.



1. “an ability to recognize ethical and professional responsibilities in engineering situations and
make informed judgments...”

2. “...which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts”

For both parts of SO 4, CEE 4920 Professionalism and Ethics was used.

All metrics for this outcome are shown in the table below:

ABET 4. an ability to recognize ethical and professional responsibilities in engineering situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, envirenmental, and societal contexts

2015-16 2016-17 2017-18 2018-19 2015-20
Fall Spr Fall Spr Fall Spr Fall Spr Fall Spr

FE Exam Ratio Scores

Ethics & Business Practices 106 0% 031 101 101 o0s 101 106  osa [
Instructional Outcome Survey Question(s)

CEE 4920 Professionalism and Ethics 377 371 367 374 379 362 362 379 335 [
Senior Exit Surveys

Single survey question covers " ethical and professional responsibilities..." 3.57 3.57 3.54

Single survay question covers "make informed judgments..." 3.50 3.57 3.4
Final Course Grades

CEE 4920 Professionalism and Ethics 3.95 400 388 3Im 3.68 3.90 3.6l 369 3.1 357
Course Instructional Outcome Surveys

CEE4950 Senior Design 377 380 360 377 354 388 340 369 374 [

For the Spring 2020 semester, two new assignments were planned to be given to students in order to
more directly assess this outcome. Unfortunately, due to the COVID situation and transition to online
course content, these assessments were not conducted but are planned for future semesters.

Given the current metrics, none met the threshold for a required action.

SO 5. An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives

SO 5 is broken into three parts for assessment.

1. "an ability to function effectively on a team whose members together provide leadership...” —
CEE 4950 Senior Design focuses on leadership.

2. “...create a collaborative and inclusive environment...” — Peer evaluations are a part of our CEE
4950 Senior Design grading scheme. Students directly assess each other regarding their group.

3. “...establish goals, plan tasks, and meet objectives...” — Students are assessed on management
principles in CEE 4950 Senior Design.



ABET 5. an ability to function effectively on a team whose members together provide leadership, create a collaborative and inclusive environment, establish goals, plan tasks, and meet
objectives [D]

2015-16 2016-17 2017-13 2013-19 2015-20
Fall Spr Fall Spr Fall Spr Fall Spr Fall Spr

CEE 4350 Senior Design Course Components

CEE 4350 5enior Design - Leadership paper 32.0 73.6 85.0 79.7 770 926 75.0 595.0

CEE 4350 Senior Design - Management paper 75.0 723 910 85.7 75.0 77.0 83.0 53.0

CEE 4350 Senior Design - Project Mgmt [MS Project) 80.0

CEE 4950 Senior Design Project [Peer Eval) 87.4 83.0 430 9510 77.3 920 816 5950 S4.7
Instructional Qutcome Survey Question{s)

CEE 4950 Senior Design® 377 3.30 3.60 397 3.54 3.38 3.40 3.69 3.69 -

Senior Exit Surveys
Single survey question covers leadership 3.36 3.46 3.52
Single survey question covers collaborative and inclusive environment 3.46 3.58 3.5
Single survey question covers "establish goals, plan tasks, and meet objectives" 3.50 3.67 3.48

A new assessment was added in Fall 2019 to support student application of management principles. In
addition, to increase focus on these management principles, in Fall 2019, students were required to
further apply this portion of the student outcome by creating a project management schedule in
Microsoft Project. This schedule was assessed by both mentors and faculty. Students demonstrated
strong performance in the new assessment. The metric will continue to be improved upon in future
semesters.

No metrics fell below the excellent threshold for 2019-2020.

SO 6. An ability to develop and conduct appropriate experimentation, analyze and interpret data, and
use engineering judgment to draw conclusions

In order to capture different parts of SO 6, the outcome was split into three parts, with their respective
direct assessment metric. Previously, assessment was conducted primarily using the final course grade
or final lab component grade for those courses containing a laboratory component. In essence, all parts
of the student outcome were lumped together. In order to extrapolate any potential issues, an attempt
was made to focus exclusively on four lab-based courses where formal lab reports are submitted by the
students. Therefore, for each of the four courses, the final lab report was chosen as the most
appropriate measure, broken down into three parts.

1. “an ability to develop and conduct appropriate experimentation, ...” — The Introduction and
Methodology sections were chosen to represent the “develop and conduct” portions of this
student outcome.

2. “...analyze and interpret data...” — The Results and Discussion section(s) of respective lab
reports were chosen to represent the “analyze and interpret” portions of this student outcome.

3. “...and use engineering judgment to draw conclusions.” — The Conclusion section was used to
assess this portion of the student outcome.



ABET 6. an ability to develop and conduct appropriate experimentation, ana yze and interpret data, and use engineering judgment to draw conclusions

2015-16 2016-17 2017-18 2018-19 2019-20
Fall Spr Fall Spr Fall Spr Fall Spr Fall Spr

Average Course Component Grades
"Develop and Conduct” - Introduction and Methodology

New  CEE3030

New  CEE304D 357 333
New  CEE3120 363 I s
New  CEE3430 367 395 352 313

"Analyze and Intrepret”- Results and Discussion

New | CEE3030 |
New  CEE2040 230 2.0
New  CEE3120 353 I 4+
New  CEE3430 352 381 386 3.8

"Uze Eng. Judgment" - Conclusions

New | CEE3030 ]

New | CEE3040 320 324
New  CEE3120 353 [ 3o
New | CEE3430 337 38 381 368

Senior Exit Surveys
Single survey question covers "develop and conduct” 3.14 3.50 3.38
Single survey question covers "analyze and interpret” 3.50 367 3.56
Single survey question covers "draw conclusions" 3.21 375 3.60

Because of the differences between labs and faculty teaching those labs, coordination of activities took
longer than the other student outcomes. By the beginning of January 2020, all labs had a plan for
documenting this student outcome; however, due to COVID, not all labs were conducted and
subsequently, data are unavailable for some labs. At the same time, some data could be collected from
prior semesters. Moving forward, it is expected that all data will be collected.

SO 7. An ability to acquire and apply new knowledge as needed, using appropriate learning strategies

ABET 7. an ability to acquire and apply new knowledge as needed, using appropriate learning strategies [I]
2015-16 2016-17 2017-18 201319 2015-20
Fall Spr Fall Spr Fall Spr Fall Spr Fall Spr

'CEE 45350 Senior Design Course Components

CEE4950 Mentor final technical grade -"Acquireand Apply” | 88.6 860 764 870 902 896 935 ass =76 [
Senior Exit Surveys

Single survey question covers "acquire” 3.64 3.67 3.56

Single survey question covers "apply" 3.64 375 3.52
FE Exam Rotio Scores

Qverall FE Exam Pass Rate 066 058 |04z o0ss 101 os0 100 oss 106 [

In order to “apply” new knowledge (as needed for CEE 4950), it is implied that students must “acquire”
that knowledge first. Thus, the department considered separating out (and directly assess) the “acquire”
and apply” portions of this student outcome for CEE 4950. While multiple metrics were considered, the
department could not identify an appropriate way to get a valid direct assessment in CEE 4950. In other
words, assessment data could be produced; however, due to the variability in CEE 4950 design projects,
student backgrounds, and mentor/faculty reviews, no rubric could be produced that would be
particularly valid. In the case that any of the assessment metrics indicate a need for review and/or
improvement, this topic will be revisited. Currently, all metrics meet the excellent threshold.



Modifications for Improvement:
SO1and SO 2

CEE 4310 Steel Design and 4320 Concrete Design final course grades had multiple reds for the 2018-19.
Recent faculty hires and time for those new hires to acclimate have reversed the trend. The 2019-20
academic year showed a recovery period that CEE expects to continue.

SO5

An embedded course assignment in CEE 4950 Senior Design is used to assess how well students can
apply management design principles. Ratings of the measure have fluctuated between “Acceptable” and
“Excellent” over the past four assessment cycles. As such, the faculty decided to add an additional
assignment to support students’ application of management principles and include the assignment as an
additional assessment measure for this learning outcome. Starting Fall 2019, students are required to
further apply management design principles by creating a project management schedule in Microsoft
Project. Students demonstrated strong performance in the new assessment. The metric will continue to
be improved upon in future semesters.

Appendices
1. Curriculum Map
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