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Educational Impacts

AIM: Revolutionize Civil and Environmental engineering education to equip future 
engineers with the skills necessary for designing sustainable and resilient civil 
infrastructure system

ISSUE: There is little flexibility available in many current CE engineering curriculums to 
add additional required courses

SOLUTION: Develop plug and play educational modules that can be integrated into 
existing CE curriculums at any institution
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Project Objectives

● Objective 1: Develop a series of educational modules that first introduces CE engineering students to

system-level thinking and then provides the foundation for the requisite analytics skillsets.

● Objective 2: Implement these modules at Manhattan College and evaluate their effectiveness.

Objective 1

Module Development

Objective 2

Module Implementation
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Machine 

Learning 

Network 

Analysis

Data 

Collection

Modeling

Cost, 

Economics, & 

Long-Range 

Planning

Optimization 

& Decision 

Making

Systems 

Thinking

Module Development 

• Each Hexagon Represents a Module

• Models are designed to be plug-and-play meaning they can 

be implemented into existing courses with  minimum 

preparation required from the instructor

• Module Content (puzzle pieces in each hexagon)

1. Topic Presentation Video

2. Examples

3. Project

4. Instructor How-to

5. Homework/Quiz/Exam Problems and Solutions

6. Fit/Integration

7. Time Requirements

8. Supplemental Presentations
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Module Video Example
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Implementation Strategy

Control Group Experiment Group

Pre-Test

Post-Test

Implementation

Implementation
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Evaluation Results – Learning Outcomes 
Correct Responses to Multiple Choice Technical Questions: Multi-Objective Optimization

Experimental Control

Technical 

Question

Survey 1

(pre)

Survey 2

(post)

Percent Increase in 

Correct Responses

Survey 1 Survey 2 Percent Increase in 

Correct Responses

1 89.5% 94.7% 5.2% 78.6% 85.7% 7.1%

2 64.8% 78.9% 14.1% 64.3% 64.3% 0%

3 52.6% 57.9% 5.3% 21.4% 28.6% 7.2%

4 63.2% 78.9% 15.7% 78.6% 85.7% 7.1%

5 52.6% 63.2% 10.6% 57.1% 50% -7.1%

Correct Responses to Multiple Choice Technical Questions: Sustainability

Experimental Control

Technical 

Question

Survey 1

(pre)

Survey 2

(post)

Percent Increase in 

Correct Responses

Survey 1 Survey 2 Percent Increase in 

Correct Responses

1 94.70% 100.00% 5.30% 77.80% 88.90% 11.10%

2 73.70% 89.50% 15.80% 61.10% 72.20% 11.10%

3 15.80% 31.60% 15.80% 27.80% 22.20% -5.60%

4 57.90% 78.90% 21.00% 50.00% 55.60% 5.60%

5 36.80% 52.60% 15.80% 44.40% 67% 22.30%
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Evaluation Results –Best Practices
Question Matrix Response Options

1
Do you feel the information provided in the video has increased your 

knowledge on the topic of ……?

2 How satisfied are you with the video? 

3
Do you think the video helped you learn new knowledge essential for 

success if your civil engineering career? 

4
Overall, did you find the video effective in understanding its role in civil 

infrastructure? 

5
Do you feel that video prepared you for specific demands of the 

industry/workforce? 

6
Please rate your satisfaction with the video in the following aspects: Clarity 

of content

7
Please rate your satisfaction with the video in the following aspects: Pace of 

Video

8
Please rate your satisfaction with the video in the following aspects: Length 

of Video

9
Please rate your satisfaction with the video in the following aspects: 

Technical quality (sound, image quality, etc...)
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Evaluation Results –Best Practices
Q Multi-Objective 

Optimization

Sustainability Q Multi-Objective 

Optimization

Sustainability Q Multi-Objective 

Optimization

Sustainability

1 4 7

2 5 8

3 6 9
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Lessons Learned

Educational Outcomes

• Positive trends in student learning

• Students have higher levels of basic 
knowledge on certain topics and more 
detailed questions should be used in the 
assessment

• What are the right type of survey 
questions to ask

• Interesting trends in student assessed 
knowledge level
• Control groups indicate a knowledge level 

increase even when they were not exposed 
to any education material

Video Development Best Practices

• Positive response to the video quality and 
clarity of content 
• Will continue to use this general video 

structure

• Higher satisfaction ratings for videos under 
15 minutes

• Use of AI in video generation
• Script on topic is created by research team

• AI is used to generate video and narration
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Thank You!


