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Abstract 

Student success in engineering programs is known to be heavily impacted by incoming student preparedness 
and highly correlated to performance in first-semester technical courses such as math, physics, chemistry, and 
programming. Recent years have seen changes in the types and predictive power of incoming student 
preparedness information, as a result of the movement toward test-optional admission criteria. This paper 
presents a quantitative study of current and longitudinal data regarding success in the University of Kentucky 
Pigman College of Engineering as a function of first semester performance, including how that performance 
has changed post-Covid overall and within key demographic groups. 

Three analyses are presented: 1) 6-year graduation within the Pigman College of Engineering as a function 
of grades in first semester math courses, grouped into six clusters and evaluated longitudinally for trends; 2) 
6-year graduation within the Pigman College of Engineering as a function of grades in all first semester 
foundational courses, focusing on which are the most predictive indicators; and 3) Differential college / 
university graduation as a function of grades in first semester foundational courses. Results of the analyses 
indicates that math grades in first semester classes are, as expected, strongly predictive of 6-year graduation, 
and that those grades on average are rising, with a slightly increasing percentage of students in the high-
performing groups and a slightly decreasing percentage of students in the low-performing groups. Differential 
college/university graduation retention numbers suggest that there are a small number of moderately-low 
performance indicators which are able to identify students who are much more likely to have academic 
success in fields outside of engineering. 

Outcomes from these analyses include new mechanisms for early identification of at-risk students, for whom 
specialized advising and success coaching would be beneficial, as well as the development of new curricular 
planning options for students who are not yet calculus ready in their first semester and would benefit from 
customized curricular planning to support better first-year performance. 

1 Introduction 

The demand for engineers in the workforce continues to grow [1], but the number of engineering graduates 
is not keeping up with this demand [2]. One significant factor in this gap is the number of students who leave 
engineering before earning a degree, more than 40% [3]. As a result, student retention and graduation rates 
in engineering have received considerable study in recent years, in hopes of identifying ways to improve 
student persistence and help students obtain their educational and career goals. 

There are a wide range of factors correlated with student retention and graduation in engineering, including 
academic preparedness, financial stability, student belonging and engagement, quality of advising, and 
support systems for developing time management and study skills [4-7].  It is well known that math readiness 
in particular is one of the most significant factors in overall academic preparedness [8-11], and success in 
freshman foundational courses, including mathematics courses, is a strong predictor of retention and 
graduation in engineering programs [12-17]. 

This paper presents and reviews current and longitudinal data regarding success in the University of Kentucky 
(UK) Pigman College of Engineering (PCOE) as a function of first semester performance. The primary 
dependent variable metric is average 6-year graduation rates for the Fall 2016, 2017, and 2018 cohort years, 
including both students earning degrees from engineering and students starting in engineering but earning 
four-year degrees in other majors at UK.  Data includes first-time college students starting in the PCOE in 



their first year at UK. Independent variables examined include grades in first semester foundational courses, 
including math, science, and engineering courses. Data is also examined along demographic categories 
including under-represented minority (URM) status and first-generation college student status. Results are 
only presented for data where the cohort size is minimum N=5. 

2 University Retention and Benchmarking 

The University of Kentucky (UK)is a public very-high research activity (Carnegie R1) land-grant university 
in Lexington, Kentucky.  UK is one of only two R1 universities in Kentucky and has the highest institutional 
enrollment in the state, with over 36,000 students in Fall 2024, of whom almost 26,000 are undergraduates. 
UK comprises 16 colleges with 93 undergraduate programs and is one of only eight institutions in the country 
with liberal arts, engineering, professional, agricultural and medical colleges and disciplines on one 
contiguous campus. About 25% of UK’s undergraduate students are first-generation college students. 

Improving student success has focused on a holistic model consisting of four pillars: academic achievement, 
physical and mental wellness, inclusion and belonging, and financial stability. The six-year graduation rate 
from the Fall 2017 cohort of first-time incoming college students at UK was 69.7%, an increase of nearly 10 
percentage points over the previous decade. This is just below the average six-year graduation rate of 72.1% 
for public R1 universities in the U.S for the 2017 cohort year [18]. As might be expected, graduation rate is 
strongly correlated with admission selectivity, as shown in Figure 1 below. UK has a 92% admission rate 
with low comparative selectivity, and the recent increase in six-year graduation rate places them at around 
the 75th percentile for universities with incoming ACT composite scores between 23 and 27. 

 

Figure 1 Six Year Graduation Rate vs. Incoming Student ACT Composite Score, for the 2017 cohort of first-time 

incoming college students among Public R1 Universities who reported both six-year graduation rate and ACT composite 

scores [18]. Universities with ACT Composites between 23 and 27 are highlighted. UK’s six-year graduation of 69.7% and 

ACT Composite of 25 is indicated by the UK Logo. 



3 College Retention and Demographics 

The UK Pigman College of Engineering (PCOE) is Kentucky’s largest and highest-ranked engineering 
college, offering 13 undergraduate degree programs including Aerospace Engineering, Biomedical 
Engineering, Biosystems Engineering, Chemical Engineering, Civil Engineering, Computer Engineering, 
Computer Engineering Technology, Computer Science, Electrical Engineering, Lean Systems Engineering 
Technology, Materials Engineering, Mechanical Engineering, and Mining Engineering. The college has a 
strong research program and also offers Master’s and Doctoral degree programs in all engineering disciplines 

The college’s total undergraduate enrollment is over 3200 students. The six-year graduation rate for first-time 
college students starting in the Pigman College of Engineering was 71.9% for the 2017 cohort year, averaging 
71.1% for the 2016, 2017, and 2018 cohorts. In comparison, the six-year engineering graduation rate for those 
same students was 54.5% for the 2017 cohort year, averaging 52.9% for the 2016, 2017, and 2018 cohorts. 

 

 

Figure 2 UK Pigman College of Engineering university (upper) and college (lower) retention and graduation rates.  

Peak values for each column are highlighted. 



PCOE undergraduate cohort percentages for the key demographic categories of under-represented minorities, 
women, out-of-state, and first generation are shown in Figure 3. 

 

Figure 3 UK Pigman College of Engineering demographic time-series 

Three-year average retention and graduation rates, as well as five-year trends in those same rates, are shown 
in Tables 1 and 2 below. URM and first-generation graduation rates are lower than that for the overall cohort, 
and female graduation rates are higher than for the overall cohort, all of which are consistent with national 
averages. The trend data in Table 2 shows that retention and graduation rates have been increasing in recent 
years, both overall and for each demographic subcategory.  Improvements in first-generation and female 
graduation rates have out-paced the average, while improvements in URM graduation rates are less than that 
seen across all students. 

 

 1st spring 2nd fall 3rd fall 4th fall 4Year 
Graduation 

5Year 
Graduation 

6Year 
Graduation 

All students 91% 77% 66% 61% 35% 52% 53% 

URM 91% 73% 57% 55% 27% 40% 41% 

First-gen 89% 71% 55% 53% 28% 42% 44% 

Female 91% 76% 65% 64% 40% 58% 58% 

Table 1 UK Pigman College of Engineering average retention and graduation rates for the most recent three years. Of 

available data. Note that the data in each column is for a different group of cohort years. 

 



 1st spring 2nd fall 3rd fall 4th fall 4Year 
Graduation 

5Year 
Graduation 

6Year 
Graduation 

All students 0.7% -0.3% 1.0% 1.4% 3.5% 1.9% 1.7% 

URM 0.8% -0.3% 1.0% 3.5% 4.5% 0.9% 0.8% 

First-gen 0.5% -1.3% 0.0% 1.6% 4.4% 2.8% 2.0% 

Female 0.4% -1.0% 0.0% 0.1% 2.6% 2.8% 1.8% 

Table 2 UK Pigman College of Engineering linear trends for the most recent five years, in percent change per year.  

Note that the data in each column is for a different group of cohort years. 

 

4 Student Math Readiness and Retention 

The Pigman College of Engineering is a selective-admission college, but with lower admission thresholds 
than many of our benchmark institutions. Pre-covid, admission criteria was primarily based on ACT Math 
scores, and since 2021 has been based on test-optional admission criteria that is tied to math readiness. 
Through the 2018 cohort year, the admission threshold was an ACT Math score of 23, and starting in the 
2019 cohort year that was increased to a score of 25.  Since 2021 the admission criteria is directly connected 
to the Math department’s eligibility requirements for pre-calculus. 

The cohort breakdown for engineering students who were enrolled in their first-semester in Pre-calculus, 
Calculus 1, Calculus 2, Calculus 3, or other/no math is shown in Table 3 below. This data shows that the 
overall breakdown in math enrollment has been relatively consistent over the past 10 years, with about ¼ of 
students in Pre-calculus, ½ of students in Calculus 1, and ¼ of students in Calculus 2 or 3 or other/none. The 
only trend of significance is that the number of students in Calculus 1 is dropping by about one percent per 
year, which the number of students in Calculus 2 is increasing by about one percent per year, suggesting a 
slow increase in the number of calculus-advanced students over time. 

Comparative averages and trends are shown in Tables 4 and 5 for URM and first-generation students. This 
shows that the percentage of students enrolled in pre-calculus is more than ten percent higher for URM and 
first-generation students, which likely significantly contribute to the lower graduation rates. In addition, trends 
show a slight increase in this number over time, as opposed to the slight decrease for the overall cohort. 

 
  



 Pre-calculus Calculus 1 Calculus 2 Calculus 3 Other/no Math 

2014 26% 55% 8% 9% 2% 

2015 24% 52% 8% 11% 5% 

2016 25% 54% 7% 12% 2% 

2017 24% 54% 6% 14% 3% 

2018 20% 60% 5% 12% 2% 

2019 25% 52% 7% 13% 3% 

2020 16% 55% 10% 14% 5% 

2021 16% 57% 11% 11% 5% 

2022 27% 50% 10% 11% 2% 

2023 29% 45% 12% 12% 2% 

2024 22% 45% 19% 11% 2% 

Average 23% 53% 9% 12% 3% 

Trend/Year -0.2% -0.8% 0.9% 0.1% 0.0% 

Table 3 UK Pigman College of Engineering first-semester math enrollment for first-time college students. 

Note: Students enrolled in multiple math courses were considered to be enrolled in the highest-level class in which they 

earned a grade. 

 

 Pre-calculus Calculus 1 Calculus 2 Calculus 3 Other/no Math 

All students 23% 53% 9% 12% 3% 

URM 35% 45% 7% 9% 3% 

First Gen 33% 49% 8% 6% 3% 

Table 4 UK Pigman College of Engineering 2014-2024 average math enrollments for all, URM, and first-gen students. 

 



 

 Pre-calculus Calculus 1 Calculus 2 Calculus 3 Other/no Math 

All students -0.2% -0.8% 0.9% 0.1% 0.0% 

URM 0.4% -0.9% 0.5% 0.1% -0.2% 

First Gen 0.1% -1.2% 0.8% 0.3% 0.0% 

Table 5 UK PCOE enrollment trends in percent per year for all, URM, and first-generation students. 

Students in the PCOE participate in the First Year Engineering (FYE) curriculum program, which provides a 
common curricular structure across students regardless of major.  All programs require EGR101 Engineering 
Exploration 1 (1-credit introductory course), EGR102 Fundamentals of Engineering Computing (2-credit 
programming course) in their first semester, and EGR103 Engineering Exploration 2 (2-credit team-based 
project course) in their second semester. Students in their first semester will have a curriculum that includes 
EGR101, EGR102, a math course, and either physics or chemistry. 

One curriculum factor correlated to math readiness is the choice of physics vs chemistry in the first semester. 
For students at UK, chemistry tends to be more challenging and taking chemistry before physics has a larger 
negative impact on retention; however, the physics class that engineers are required to take has a co-requisite 
of at least Calculus 1, which means that students who are not Calculus 1 ready are forced to take chemistry 
in their first semester. Additionally, the physics sections tend to fill up more rapidly than chemistry, and as a 
result students who have earlier freshman orientation and registration time slots have a higher chance of being 
able to enroll in physics as opposed to chemistry.  Since more prepared students (or parents) often sign up for 
the earlier orientation slots, there is a negative correlation between student preparedness and the ability to 
enroll in physics as opposed to chemistry. 

 

5 Graduation rate as a function of success in first semester math courses 

Retention and graduation data for PCOE first-time college students was separated according to the grades 
that students earned in their first semester mathematics, science, and engineering courses. The purpose of the 
analysis was to discover metrics that could potentially identify at-risk students who might benefit from our 
UK integrated success coaching program, career advising, or changing majors. The primary metric used for 
this analysis was the average six-year graduation rate for the 2016, 2017, and 2018 cohorts. 

For the mathematics analysis, courses included [Pre-calculus, Calculus 1, Calculus 2, and Calculus 3] and 
grades included [2 D, E, W] (at UK the grade “E” is the grade corresponding to failure of the course, and “W” 
indicates withdrawal from the course), with a total of 48 grade categories.  Graduation rates based on grades 
in first semester mathematics courses were manually clustered into groups based on gaps in the corresponding 
graduation rates.  Some of those categories, notably the lower grades in Calculus 2 and 3, had a small number 
of individuals and were categorized as “low N” because there wasn’t enough data on which to base 
conclusions. 



The resulting analysis is shown in Table 6 below. Graduation rate follows the expected overall pattern of 
being higher for students with higher grades in first-semester math courses. It can be seen that students who 
receive an A in precalculus in the first semester are in the second-highest category and have a significant 
(63%) probability of earning an engineering degree, but that there is a large gap between this and other grades 
in precalculus (B=35%, C=15%, D=8%, E=1.5%, W=0%).  Students receiving D, E, or W in precalc or an E 
in Calc1 had only single-digit six-year graduation rates. 

 

Pre 
Calc Calc 1 Calc 2 Calc 3 

Cohort  
Percentage 

Average  
Six Year 

Graduation Rate 

 
(Min) 

 
(Max) 

 A A B A B 30.0% 83.8% 79% 88% 

A B  C 22.8% 68.3% 63% 70% 

 C C W W 13.4% 47.7% 38% 53% 

B C D W   21.8% 22.7% 15% 35% 

D E W E   11.3% 4.1% 0% 8% 

  D E D E 0.9%    

Table 6 UK PCOE 2016-2018 cohort six-year engineering graduation rate as a function of grade in first semester math 

course. Green/yellow/red coloration corresponds to high/medium/low graduation rates. 

Similar analyses were done for URM and first-generation students, with results shown in Tables 7 and 8. The 
most noticeable difference for both of these tables is that students earning an A in precalculus still have only 
modest six-year graduation rates (54% for first-generation students, and only 25% for URM students). 
Graduation rates for students earning an A or B in Calculus are still relatively strong. 

 

 
  



 

Pre 
Calc Calc 1 Calc 2 Calc 3 

Cohort  
Percentage 

Average  
Six Year 

Graduation Rate 

 
(Min) 

 
(Max) 

 A B  A B C 3.8% 76.5% 72% 86% 

 C   4.7% 51.7% 52% 52% 

A B D   1.6% 28.6% 25% 33% 

C D W   2.8% 11.7% 11% 13% 

E W E   1.5% 0.0% 0% 0% 

  A B C 
D E W D E W 0.6%       

Table 7 UK PCOE 2016-2018 cohort six-year engineering graduation rate as a function of grade in first semester math 

course for under-represented minority first-time college students. 

 

Pre 
Calc Calc 1 Calc 2 Calc 3 

Cohort  
Percentage 

Average  
Six Year 

Graduation Rate 

 
(Min) 

 
(Max) 

 A B   3.5% 80.3% 76% 87% 

A B C   3.1% 53.7% 44% 58% 

        

C D D E W   4.3% 11.8% 9% 14% 

E W    1.8% 0.0% 0% 0% 

  A B C 
D E W 

A B C 
D E W 1.1%       

Table 8 UK PCOE 2016-2018 cohort six-year engineering graduation rate as a function of grade in first semester math 

course for first-generation first-time college students. 

 

 



One additional analysis was performed, which was to compare the six-year graduation rates to the four-year 
graduation rates for the same cohort years of 2016, 2017, and 2018, as a function of which course students 
took in their first semester, regardless of grade earned. These results are shown in Table 9 below. 

The main observation from this data is that the likelihood of earning an engineering degree in four years is 
near zero for engineering students who start their academic careers in precalculus. 

 

 All students URM students First-gen students 

 4 Year 
Graduation 

6 Year 
Graduation 

4 Year 
Graduation 

6 Year 
Graduation 

4 Year 
Graduation 

6 Year 
Graduation 

Precalculus 5.1 23.8 1.1 12.1 2.9 17.1 

Calc 1 27.7 56.0 20.8 50.8 24.3 53.3 

Calc 2 45.9 74.4 36.4 72.7 55.6 83.3 

Calc 3 57.5 79.3 58.6 75.9 47.1 82.4 

Table 9 UK PCOE 2016-2018 cohort four-year vs. six-year engineering graduation rate as function of first-semester math 

course, for all students, URM students, and first-generation students. 

This data is consistent with prior literature studying the connection between early success in mathematics and 
retention in engineering.  The most direct comparison is Bego et. al [12] who presented data from the 
University of Louisville on second fall and third fall retention within engineering as a function of grade in 
first semester math courses showing similar patterns. 

 
  



6 Trends and Pre/Post COVID comparison of first semester math performance 

Change in first-semester math performance over the past 10 years was examined, both in terms of overall 
linear trend and in terms of pre/post covid differential.  Results are shown in Table 10 below. 

Results show an increasing cohort, about +2.1 percent per year in the two strongest performance categories, 
and a decreasing cohort, about -2.1 percent per year, in the two weakest performance categories,  suggesting 
that overall first-semester math performance is improving slowly over time. Pre-post covid analysis shows 
similar results, with a roughly 8.9 percent increase in the two strongest categories and a 10.6 percent decrease 
in the two weakest categories. This correlates with the overall increase in six year graduation rates. 

It should be noted that it is not possible to determine directly whether changes in first-semester performance 
are due to incoming math readiness, as opposed to changes in pedagogy or grading or other correlated factors. 
However, the parallel between increasing first-semester grades as shown in Table 10 and increasing 
graduation rates as shown in Figure 2 suggests the possibility that there is a significant readiness component. 

 

Table 10 UK PCOE Cohort percentage in Categories 1-6 corresponding to the first-semester math grades from Table 6. 

Green-to-orange shading indicates strength of graduation rate. 

  

Category Cohort Percentage
1 2 3 4 5 6

2014 29.0% 19.8% 12.4% 25.1% 11.0% 1.7%
2015 31.2% 21.2% 13.0% 19.8% 12.1% 0.8%
2016 26.7% 24.2% 14.2% 22.7% 11.1% 0.9%
2017 34.4% 19.6% 11.7% 20.6% 13.6% 1.1%
2018 29.5% 24.2% 14.1% 22.0% 9.7% 0.7%
2019 35.3% 22.6% 10.1% 20.8% 11.0% 0.8%
2020 34.5% 34.8% 10.7% 13.9% 3.7% 1.3%
2021 39.7% 25.2% 13.8% 13.8% 5.9% 1.6%
2022 34.1% 29.7% 12.4% 15.1% 7.5% 1.3%
2023 32.4% 33.1% 12.7% 16.7% 3.0% 1.8%

Slope 
Percent/year 0.7% 1.4% -0.1% -1.1% -1.0% 0.1%

Precovid 
2018/19 32.4% 23.4% 12.1% 21.4% 10.3% 0.7%
Postcovid 
2022/23 33.3% 31.4% 12.5% 15.9% 5.2% 1.6%
Net pre/post 
change 0.8% 8.1% 0.5% -5.5% -5.1% 0.8%



7 Graduation and differential graduation as a function of success in first semester courses 

Six-year Graduation rates were examined across all common courses and grades for first semester engineering 
students, and sorted according to several criteria: 

• Overall college-level six-year graduation rate: The purpose of this analysis is the same as that of the 
previous section - to identify students who are most at-risk and likely to benefit from academic 
interventions and specialized advising and support. 

• Differential between 2nd fall retention and six-year graduation rate: The purpose of this analysis is to 
identify those students who are most likely to return to engineering for their second year but least 
likely to earn an engineering degree, i.e. those students who are likely to benefit from changing their 
academic or career path but may not realize it without intervention. 

• Differential university graduation rate minus the college graduation rate: The purpose of this analysis 
is to identify those students whose first semester performance indicates the most potential benefit 
from considering a change of major, i.e. to identify students whose performance suggests a high 
likelihood of obtaining a degree from the university but a substantially lower likelihood of earning 
an engineering degree. 

For each of these analyses, only course/grade combinations meeting an N=10 threshold on cohort size were 
included in the analysis, to place some boundaries on the accuracy of the averages.  The N=10 threshold for 
data from averaging three cohort years corresponds to a cohort percentage of approximately 0.5%.  Average 
cohort sizes (average number of students in that course/grade combination each year) are included in the 
analyses to provide an idea of the number of students impacted. 

Results of the overall graduation rate analysis are shown in Table 11 below. All grade results that correspond 
to six-year graduation rates of less than 25% are included, with the top ten rows corresponding to single-digit 
six-year graduation rates.  Note that while these grade instances do indicate high risk students, the number of 
grade instances is much higher than the number of unique students, because of grade correlation across 
courses, such as the small but non-negligible number of students who earn near-zero GPAs their first semester 
and are therefore represented across as many as four or five different rows. 

Results of the second fall minus six-year graduation analysis are shown in Table 12. The seven orange-colored 
rows indicate new course/grade combinations that correspond to moderate (not “high-risk”) six-year 
graduation rates, but which have a relatively large number of students who stay in engineering past their 
second year but do not ultimately complete a degree, and therefore might benefit from more careful 
monitoring or success interventions. 

Results of the university minus college six-year graduation differential analysis are shown in Table 13 below. 
The two blue-colored rows indicate course/grade combinations (Precalculus-B and Calc 1 - C) that may not 
indicate high-risk for engineering graduation overall, but do have a much higher university graduation rate, 
suggesting that these students might benefit from careful career advising and coaching. 

 
  



 

 
2nd Fall Ret 
2021,22,23 

4th Fall Ret 
2019,20,21 

6yr Grad 
2016,17,18 

Avg N 
2016,17,18 

EGR102 E 17.6% 3.6% 0.0% 24 

MA110 E 35.6% 7.1% 1.5% 15 

EGR102 W 20.3% 5.7% 1.5% 21 

EGR102 D 41.1% 24.6% 2.0% 24 

EGR101 W 26.4% 6.5% 3.4% 17 

EGR101 E 21.1% 2.9% 3.7% 25 

CHE105 E 18.2% 3.3% 3.8% 14 

MA113 E 46.9% 10.6% 5.6% 10 

MA110 D 45.8% 15.2% 8.3% 8 

CHE105 W 33.9% 13.7% 8.9% 19 

CHE105 D 60.2% 22.1% 11.7% 43 

EGR102 C 59.7% 25.7% 13.7% 71 

MA110 C 37.5% 20.0% 15.5% 18 

EGR101 C 61.6% 25.8% 15.5% 40 

MA113 W 40.6% 18.8% 16.5% 34 

EGR101 D 38.2% 13.3% 19.5% 11 

MA113 D 55.8% 33.8% 23.5% 25 

Table 11 UK PCOE 2016-2018 cohort by course and grade in first semester math, science and engineering courses, sorted 

by six-year graduation rate 

  



 
2nd Fall Ret 
2021,22,23 

6yr Grad 
2016,17,18 

2nd Fall Ret  
- 6yr Grad  

2016,17,18 
Avg N 

2016,17,18 

CHE105 D 60.2% 11.7% 48% 43 

EGR101 C 61.6% 15.5% 46% 40 

EGR102 C 59.7% 13.7% 46% 71 

MA113 E 46.9% 5.6% 41% 10 

MA114 C 93.1% 53.3% 40% 9 

EGR102 D 41.1% 2.0% 39% 24 

EGR101 B 68.6% 30.2% 38% 101 

MA110 D 45.8% 8.3% 38% 8 

CHE105 C 70.1% 32.8% 37% 90 

EGR102 B 75.2% 39.1% 36% 162 

PHYS231 C 73.3% 38.5% 35% 34 

MA110 E 35.6% 1.5% 34% 15 

CHE105 B 89.9% 57.0% 33% 102 

MA113 D 55.8% 23.5% 32% 25 

Table 12 UK PCOE 2016-2018 cohort by course and grade in first semester math, science and engineering courses, sorted 

by differential between second fall retention and six-year graduation rates.  Highlighting corresponds to course/grade 

combinations that have above 25% six-year graduation rates and are not in Table 11 above. 

 
  



 

Univ  
6yr grad 

2016,17,18 

PCOE 
6yr grad 

2016,17,18 
Retention 

Delta 
Avg N 

since 2016 

MA110 C 55.5% 15.5% 40% 18 

MA113 D 56.9% 23.5% 33% 25 

MA110 B 64.8% 35.2% 30% 32 

CHE105 C 61.9% 32.8% 29% 90 

EGR102 C 41.1% 13.7% 27% 71 

CHE105 W 36.0% 8.9% 27% 19 

EGR102 B 65.7% 39.1% 27% 162 

EGR101 B 56.6% 30.2% 26% 101 

PHYS231 C 64.9% 38.5% 26% 34 

MA113 W 42.9% 16.5% 26% 34 

EGR102 W 27.5% 1.5% 26% 21 

CHE105 D 37.2% 11.7% 26% 43 

MA110 D 31.9% 8.3% 24% 8 

MA113 C 71.1% 48.2% 23% 74 

Table 13 UK PCOE 2016-2018 cohort by course and grade in first semester math, science and engineering courses, sorted 

by differential between university and college six-year graduation rates.  Highlighting corresponds to course/grade 

combinations that were not previously highlighted in Table 11 or Table 12. 

 
  



8 Discussion and Conclusions 

This study has examined 6-year graduation rates within the UK Pigman College of Engineering, as a function 
of performance in first-semester foundational courses.  Results of the analyses show that math grades in first 
semester classes are, as expected, strongly predictive of 6-year graduation, and that those grades on average 
are rising, with a slightly increasing percentage of students in the high-performing groups and a slightly 
decreasing percentage of students in the low-performing groups. Although the results are similar for URM 
and first-generation students, there are noticeably lower graduation rates for students in those demographics 
who start in pre-calculus, even when earning an A, which suggests that URM and first-generation students 
who are also academically underprepared in mathematics face an uphill battle to earn a degree. Differential 
college/university graduation retention numbers in Table 13 suggest that there are a relatively small number 
of first-semester course/grade combinations which correspond to low engineering graduation rates but high 
graduation rates in fields other than engineering. 

These results provide insight that may be used for early identification of at-risk students, for the purpose of 
providing interventions such as tutoring, advising, and success coaching. Given the extremely low 4-year 
graduation rate for students who start their academic careers in pre-calculus, there is also clear support for 
development of 5-year curriculum plans for this group of students, which at UK PCOE makes up about one-
fourth of the overall incoming freshman class each year, and nearly 35% of URM and first-generation 
students. Finally, the indicators from Table 13 can be used for early identification of students who may have 
a higher chance of academic success in fields outside of engineering, to make sure they are either fully 
committed to pursuing an academic career in engineering or provided with good information for considering 
alternative career directions. 
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