
     
       

           
        

 
      

         
         
    

  
  

     
         

        
    

     

             

             

      

              

   

        

             

       

             
          

         

      
   

  

 

 

 

     
 

 

          
 

     
       

      

            
          

     
 

 

 
 

 

 

  

           
 

         

    

Closing the Loop : Reengineering Engineering Education 
Yusuf Ozturk, Theresa Garcia, Natasha Celise 

College of Engineering 

BACKGROUND FINDINGS 

RESEARCH QUESTIONS 

College of Engineering Historically
suffered from low graduation rates. 

• How do we increase 4 year graduation rate to meet the 2025 goals? 

• How do we reduce DFW rates in core courses on a critical path to graduation ? 

• What are the reasons for high DFW rates 

• How do we integrate community colleges to our program ? How do we support them to 
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Engineering courses are highly dependent on knowledge units 
delivered in previous courses. Failing in a core course on the 
critical path could result in losing one semester or one year. 
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Several Engineering courses have very high DFW 
rates. 

COMPE 361 

EE410 

Students are not adequately prepared in core 
science and math courses. We show physics 196 
and EE210 relationship here as an example. 

33% of the students who score an A in PHYS 196 fails in
EE210. 41% of the students who scores a B+ fails in EE210. 

Our Students are not registering and 
passing enough credits per 
semester. 

Winners of 2017 academic year DFW competition 

improve quality of articulated courses ? 

• How do we reduce achievement gap between student populations ? 

• How do we use data to improve evidence based advising at the college ? 

• How do we improve quality of instruction and asses learning? 

METHODS 
• Established baseline data for the College of Engineering with regard to

incoming profiles, graduation rates, continuation rates, probation rates, 
and time to degree. 

• Compile data on pre majors, super seniors 
• A new course sequence analytics workbook to study “How success in a 

particular class effects other classes in a sequence “, course repeats and 
effects on time to degree. 

• Revisit articulation agreements
• Decouple courses by removing unnecessary prerequisites 
• Identify students who need academic support as early as possible and 

provide them with the tools to improve their chances of success. 
• Identify students who do not have a high probability of success in

Engineering and advise them properly
• Center for Student Success in Engineering 

CONCLUSIONS & FUTURE DIRECTIONS 
We have decided to perform a comprehensive reform in our instructional process and 
address every gap in our program. Orange boxes in the following process diagram identifies 
the projects we started to serve our students better. 

Close the Loop: We initiated a tutoring 
program with 5 pilot courses that are holding our
students back. Feedback is provided back to the 
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Test

Feedback provided to SCI, MATH, 
ENG courses 

Pilot
Courses professors teaching these courses every weeks. 

Professors provides tutors input on the subjects. 

Vertical Feedback: We administered exams 
in EE210 to asses retention and transfer of knowledge 
acquired in PHYS 196, MATH 150/151 and preCalc. 
We provide feedback to MATH and PHYS professors 
on the knowledge gaps in the areas covered by these 
courses.
Meeting with Physics Professors exposed:
• Major cheating in exams is a concern 
• Large class size without adequate support
• Poor scheduling practices 

Learning Assessment and Course Readiness : Course readiness of a student
was determined based on the overall performance of each student in an entry exam. Students are 
classified into two categories based on their knowledge of prerequisite subjects. Students not ready 
to take the course, denoted as “Readiness:0”. The rest of the students who scored better than the 
minimum established for base knowledge level were categorized as ready for the course, denoted 
as “Readiness:1”.
We observed poor performance in all exam by the students who were not ready for the course, as 
shown in the following Figures. The graph shows cumulative percentage of students scoring less 
than a particular grade. As can be seen students who are not course ready performed worse than 
students who are assessed as course ready in both midterm and final exams. Although the 
achievement gap in the final narrowed, it is still considerable. With students coming not ready to a 
courses the level of the course is also degraded. 

Current Projects in College of Engineering to Improve Student Success and Reduce Time to 
Graduate 
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• HIGH CHALLENGE (HIGH DFW) COURSE WORKING GROUP REPORT : CONTEXT, UPDATE, AND
OPPORTUNITIES

• College of Engineering DFW action plan 
• Data Champions Program Presentations and Lectures 

Thanks to our Data Champions Program  Mentors and ASIR staff who made this work possible with 
their endless support and dedication to San Diego State University. 


