
Low-Cost/High-Impact: Success Skills Students Will Actually Use 
 

Introduction 

 

Arguably, the two biggest challenges facing engineering education are retention and, in general, 

student learning.  Obviously, the two are interrelated but not necessarily simply by student 

performance-- generally indicated by grades. Not surprisingly, studies show there is a strong 

correlation between low GPA and students leaving engineering programs.[1-5]  However, there 

is also evidence of a broad range of GPAs of graduating students.[6,7]  Whether or not the 

primary focus of efforts to improve students’ performance are geared towards retention, such 

efforts will also benefit all students. 

 

While there are many factors that affect students reasoning for leaving engineering programs, 

here we will focus on performance, i.e. student learning. The introduction of first-year seminars, 

online success programs, etc., have become ubiquitous throughout engineering education. 

Ironically, even with the introduction of intervention methods, the overall 6-year graduation rate 

has remained at ~60% for the past several decades.[8]  While many studies show positive results 

for many of these programs, the question remains: Is there more we can do, or perhaps a better 

question is what could we do differently.  

 

In this work, we look at two primary areas designed to improve student success: 1) stand-alone 

success courses whether in person or online and 2) faculty teaching discipline related courses.  

By definition, success courses introduce methodologies that are designed to provide students 

with specific skills to navigate higher education learning, e.g., time management, reading skills, 

test taking. In addition, most faculty will tell her students what to do in order to do well in the 

class. While these skills are effective, if used, the question remains “Do students use them?”.   

 

I argue that the good news is that these efforts do work a little and their introduction has raised 

significant awareness among educators. The not-so-good news is these efforts worked a little.  

Again, this is evidenced by a 6-year graduation rate of approximately 60%.  Further, I argue the 

reason that these efforts are not more successful is many students simply do not use the skills 

they are taught. While there are many reasons why students choose not to use skills that they 

know will improve their performance, in this workshop we will focus on a technique to increase 

students use of effective and efficient success skills. 

 

Low Cost—High Impact Success Skills 

 

In response to low retention rates and student performance, I have developed success skills 

specifically designed to augment curriculum and success courses and to be used by faculty 

teaching discipline related courses, i.e., these methodologies can be implemented anywhere. The 

methodologies, grounded in current neuroscience, have been tested with over 1,000 students in 

engineering and other disciplines.  These success methodologies are termed Low Cost—High 

Impact success skills. By design, these success methodologies are low cost to both students and 

faculty.  For students, low cost implies the methods must be very efficient, i.e., easy to learn and 

implement, rapidly implemented, and have a high rate of learning.  High impact is related to 

effectiveness in learning.  The crux of effectiveness is not if a particular method works (it 



wouldn’t be used if it didn’t work) but whether students will consistently use the method. This 

crux element—will students use the success skill—is generally overshadowed by how well the 

method would work if employed and taught regardless of whether students will actually use it. 

 

From a faculty standpoint, low cost consists of a) a small learning curve, b) little disruption to 

status quo, i.e., readily integrated into any course, c) little to no disruption of faculty’s mode of 

teaching, and d) a universal design for implementation into any disciplines. High impact refers to 

student performance including student engagement in class as well as overall performance.   

 

This workshop will develop the key elements of low cost—high impact (LC—HI) methods and 

their distinctive features that make them effective and efficient success skills that student will 

actually use.  The second portion of the workshop participants will work in groups to develop 

new LC—HI methods or modify common success methods such that students will more readily 

employ them.  

 

Workshop Format 

1) Awareness:  What is the issue we are trying to solve?  

2) Faculty input:  Current efforts to improve student learning. 

a. The good news and the unfortunate news 

3) Introduction of Low Cost—High Impact (LC—HI) success method.  

4) Engagement with LC—HI:  Student focus vs faculty enhancement 

5) Understanding why these techniques are effective and efficient, and why student will use 

them. 

6) Faculty engagement: Developing your own LC—HI skills (this is often modifying 

current success skills) 

7) LC—HI skills implementation:  Creating student accountability, incorporation into class 

with no loss of subject coverage.  

8) Creating a LC—HI users’ group. 

Target Audience 

 

This workshop is for educators looking to improve student learning and engagement in their 

classes.  These proven methods are ideal for both 1) first year (success) classes and 2) faculty 

teaching any discipline related class.   

 

Faculty who desire to provide student with methods to improve performance in their class will find 

these LC—HI methods both effective and efficient.  From a faculty perspective they are intuitive, 

very easy to implement, require little time to introduce, create opportunity for student 

accountability, will not detract from time on topical material, and a high percentage of students 

will use them.   

 

References 

 

[1] W. C. Leuwerke, S. Robbins, R. Sawyer and M. Hovland, Predicting engineering major 

status from mathematics achievement and interest congruence, Journal of Career 

Assessment, 12, 2004, pp. 135–149. 



[2] B. F. French, J. C. Immekus and W. C. Oakes, An examination of indicators of engineering 

students’ success and persistence, Journal of Engineering Education, 94(4), 2005, 419–

425. 

[3] K. G. Schaefers, D. L. Epperson and M. M. Nauta, Women’s career development: Can 

theoretically derived variables predict persistence in engineering majors?, Journal of 

Coun- seling Psychology, 44(2), 1997, pp. 173–183. 

[4] J. Levin and J. Wyckoff, Identification of student characteristics that predict persistence 

and success in an engineering college at the end of the sophomore year: Informing the 

practice of academic advising, Pennsylvania State University, 1990. 

[5] K. N. Rask and J. Tiefenthaler, The role of grade sensitivity in explaining the gender 

inbalance in undergraduate economics, The Economics of Education Review, 27(6), 2008, pp. 

676–687. 

[6] R. M. Marra, D. Shen, K. A. Rodgers and B. Bogue, Leaving engineering: A multi-year 

single institution study, Paper presented at the Annual Meeting of the American Educa- 

tional Researcher’s Association, San Diego, CA, 2009. 

[7] S. Humphreys and R. Friedland, Retention in engineering: A study of freshman cohorts, 

University of California at Berkeley, Berkeley, CA, 1992 

[8] American Society for Engineering Education. (2016). Engineering by the Numbers: ASEE 

Retention and Time-to-Graduation Benchmarks for Undergraduate Engineering Schools, 

Departments 

 


