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EXECUTIVE SUMMARY
 

In tight fiscal times, the North Carolina General Assembly and the Department of Public 
Instruction (DPI) would like to increase the efficiency of their expenditures. With the increased 
availability of teacher-level education data and more stringent evaluations of both teachers and 
teacher preparation programs, legislatures want to know if the benefit derived from licensing a 
teacher who attends a certain program is worth the economic investment. 
 
The purpose of this paper is to add to DPI’s analytical framework and help increase the 
efficiency of their expenditures by developing an initial cost-benefit evaluation of three different 
teacher licensure programs in North Carolina.   This analysis is an incremental analysis of the 
teachers entering the program and not a private analysis of individual teacher choices.  The 
programs included in this analysis are Western Carolina, UNC Charlotte, and NC Teach at NC 
State. 
 
For this analysis, I obtained both the direct and indirect costs per teacher of each licensure 
program.   I then estimated the added benefits per teacher from each program using program 
selectivity ratings, SAT scores, and societal cost estimates of student lifetime earnings and 
teenage birth rates resulting from changes in student achievement.  Finally, I discounted all costs 
and benefits to obtain an estimated net present value for each program. 
 
I found that the alternative licensure program, NC Teach, cost less per teacher than the two 
undergraduate programs.  Because the UNC Charlotte and Western Carolina programs were 
correlated with larger student achievement gains though, these two programs generate greater net 
present values than NC Teach.  When measured relative to the other two programs, the net 
present value of the NC Teach program is effectively zero.  The percentage of NC Teach 
teachers who are employed is strong evidence though that the program generates marginal 
benefit to the state.    
 
To account for the difficulty in measuring both the costs and benefits, I performed sensitivity 
analysis assuming that all licensure programs produce the same quality teacher, assuming the 
program costs were ten percent less and greater than the costs reported, and assuming a lower 
discount rate.  The sensitivity analysis on student achievement was the only calculation to affect 
the net present value ranking.  The NC Teach program would be preferred to Western Carolina 
and UNC Charlotte if we assumed all licensure programs produced the same quality teacher.  
This change is a result of the fact that the NC Teach program costs less than the other two 
programs and is correlated with a positive increase in teacher wages compared to the average 
North Carolina teacher salary.  
 
Because of the student achievement sensitivity analysis findings and the impact this analysis had 
on the net present value calculations, DPI needs to conduct further research to distinguish the 
actual value-added estimates for each teacher in the program.  I used value-added estimates from 
other scholars’ research, but DPI should build on this analytical framework and calculate more 
accurate value-added estimates and benefit calculations for each teacher-training program.  
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When conducting research on teacher licensure programs, one will always need to address the 
fact that it is difficult to differentiate between the actual value-added of the program and the 
characteristics of the teachers before entering the program.  DPI should therefore also partner 
with a researcher to examine the value-added of individual components of the teacher licensure 
programs.  This research would be similar to the Boyd, Grossman, Lankford, Loeb, and Wyckoff 
study (2009) I used in this analysis.  
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INTRODUCTION 
 
In tight fiscal times, the North Carolina General Assembly and the Department of Public 
Instruction (DPI) would like to increase the efficiency of their expenditures. With the increased 
availability of teacher-level education data and more stringent evaluations of both teachers and 
teacher preparation programs, legislatures want to know if the benefit derived from licensing a 
teacher who attends a certain program is worth the social investment.  While some licensure 
avenues and programs are more effective at producing high-quality teachers than others, as 
evidenced by value-added calculations of student achievement (Clotfelter, Ladd, and Vigdor, 
2006), some of these licensure avenues may also be more expensive to both society and the state.  
The legislature wants to allocate scarce taxpayer dollars to improve teacher preparation and 
hence student achievement in the most cost-effective manner.  The General Assembly has tasked 
DPI with providing such analysis.    
 
To add to DPI’s analytical framework and help prioritize financial investments in teacher 
licensure programs, I have developed an initial cost-benefit evaluation of three different teacher 
licensure programs in North Carolina.  This analysis is an incremental analysis of the teachers 
entering the program and not a private analysis of individual teacher choices.  
 
I included two public undergraduate colleges and an alternative licensure program to illustrate 
variation by program type.  The programs were Western Carolina (public undergraduate), UNC 
Charlotte (public undergraduate), and NC Teach at North Carolina State (alternative licensure).  I 
chose these programs at the suggestion of DPI, because of the institutions’ willingness to provide 
the necessary data. 
 
For this analysis, I first obtained the direct and indirect costs per teacher of each licensure 
program to the state of North Carolina.   I then estimated the added benefits per teacher from 
each program using program selectivity ratings, SAT scores, and societal cost estimates of 
student lifetime earnings and teenage birth rates resulting from changes in student achievement.  
Finally, I discounted all costs and benefits to obtain an estimated net present value.  My 
hypothesis was that the alternative licensure program would cost less in total and per year than 
the public undergraduate licensure programs, but that the undergraduate program would generate 
more benefits for the economy.  
 
I found that the alternative licensure program, NC Teach, cost less per teacher than the two 
undergraduate programs in both total and per year expenditures.  Even though the NC Teach 
program cost less, because the UNC Charlotte and Western Carolina programs were correlated 
with larger student achievement gains, these two programs generate greater net present values 
than the NC Teach program.  This finding was consistent with my hypothesis.  
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PREVIOUS RESEARCH 
 
Previous Research on Teacher Preparation Programs  
 
Examination of teaching training programs is not a new phenomenon.  Researchers have 
examined the effect of the training programs through both the analysis of teacher licensure tests 
and through performance based tests once teachers start teaching.  Most previous examinations 
of teacher training programs have traditionally focused on teacher licensure tests.   While some 
education professionals have criticized these tests as an oversimplification of teaching, few other 
options presently exist (Porter et. al, 2001).   
 
Performance based tests of teachers, after they have started teaching, have recently become 
popular.  Guaglianon (2009) noted that though performance based test are expensive, these tests, 
compared to standard teacher licensure tests, provide a better understanding of teacher quality 
and the value-added to student achievement.   In 1998, the California legislature passed Senate 
Bill 2042 requiring that teacher preparation programs institute a performance based test system 
to measure teacher performance after the teachers started teaching.  Guaglianon’s survey 
measured the challenges and benefits of this type of system (Guaglianon, 2009). 
 
Regardless of whether teacher preparation programs are evaluated through performance based 
tests or traditional teacher licensure tests, researchers want to know if teacher preparation affects 
student achievement.  Researchers have assessed the quality of teacher preparation programs 
using estimations of teacher impact on student achievement holding teacher, student, and school-
level characteristics constant.   Gary Henry and his colleagues at the Carolina Institute of Public 
Policy (2010) used this approach to estimate the differences in adjusted average test score gains 
of students in North Carolina taught by teachers who entered teaching from twelve distinct 
“portals.”  “Portals” are defined as combinations of formal education and other alternative 
teacher training preparation programs.  
 
Henry et al.’s main finding was that in-state (North Carolina) undergraduate programs are more 
effective than out-of-state undergraduate programs in preparing teachers in five of the eleven 
comparisons.  He and his colleagues also found that Teach for America corps members were 
more effective than in-state prepared teachers in five of the nine reliable comparisons. The 
comparisons were the test performance of elementary, middle, and high school students on 
mathematics, reading, science, and social studies (Henry et al., 2010).  
 
Charles Clotfelter, Helen Ladd, and Jacob Vigdor have also used an extensive North Carolina 
data set to note the correlations between teacher characteristics and student academic 
performance.  In a 2006 study, Clotfelter et al. found a standard deviation increase in licensure 
scores of elementary teachers correlates with a 0.012 to 0.017 increase in a student’s math test 
score.  The study also noted that statistically significant positive effects on student achievement 
were associated with both teacher experience and National Board Certification  (Clotfelter et al., 
2006).  Another study by Clotfelter et al., which used North Carolina longitudinal data for 
students in grades 3, 4, and 5 in the years 1995-2004, found a similar correlation (2007a).   
Clotfelter et al. also used student fixed effects panel data to observe that high school teacher test 
scores were predictive of student achievement.  A one standard deviation increase in licensure 
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scores of a high school teacher was correlated with a 0.010 increase in a student’s test score.  The 
researchers also determined a positive and statistically significant effect on student achievement 
for teachers from very competitive and marginally competitive colleges (2007b).  Most of the 
results in the Clotfelter et al.’s studies were stronger for math than reading.  
 
North Carolina data sets are not the only ones suggestive of the correlation between teacher 
characteristics and student achievement.  Jonah Rockoff (2004) also found, using a New Jersey 
panel data set, that teacher characteristics have an impact on student achievement.  In his study, a 
one standard deviation increase in teacher quality was correlated with approximately a 0.1 
standard deviation increase in student test scores (Rockoff, 2004).  Rockoff’s estimation was 
generally larger than other similarly reported figures.   
 
Matthew Chingos and Paul Peterson also used Florida data to estimate the correlation between 
teacher characteristics and student achievement.  They found that a strong correlation existed 
between a teacher failing the licensure exam and decreased student achievement.  The Florida 
data set also allowed the researchers to calculate the difference in teacher quality between the ten 
major public undergraduate universities in Florida (Chingos and Peterson, 2010).  Chingos and 
Peterson demonstrated what other researchers also found: that the teaching population is not an 
academically homogenous group and that differences exist between groups seeking different 
types of licenses.  For example, the individuals seeking a math license are academically different 
than the individuals seeking an English teaching license (Gitomer, Latham, and Ziomek, 1999).  
 
Boyd, Grossman, Lankford, Loeb, and Wyckoff also estimated the effects of teacher preparation 
program components on teachers’ value-added to student test score performance.  Their analysis 
found that teacher preparation components, which focus on the work of the classroom and 
specifically prepare teachers to do the work of a 1st year teacher, produced teachers who are more 
effective at raising student test scores during their 1st year teaching.  These comparative gains in 
student achievement though were not statistically significant after the 1st year of teaching (Boyd 
et al., 2009).  
 
Previous Economic Analyses of Education Interventions  
 
Though cost-benefit analysis of education can be difficult to undertake, reasonable efforts are 
possible. Hummel-Rossi, Ashdown, and Levin have noted the difficulties in calculating the 
economic valuations for both the costs and benefits (Hummel-Rossi and Ashdown, 2002; Levin, 
2001).  Clive Belfield still asserts though that economic analysis can be valuable in clarifying 
where investments in education should be made (Belfield, 2006).   
  
In terms of specific benefit-cost studies, one of Henry Levin’s earliest studies was an analysis of 
teacher selection.  Levin’s evaluation of 1965 U.S. Office of Education’s Survey of Equal 
Opportunity data suggested that the cost-benefit ratio for recruiting and retaining teachers with 
higher verbal scores is five to ten times greater than the cost-benefit ratio of obtaining teachers 
with more experience (Levin, 1970).  
 
For teacher education programs in particular, a few quality analyses exist.  Eric Hirsch and his 
colleagues at the Southeast Center for Teaching Quality calculated a cost analysis on Alabama’s 



! 4 

teacher education programs for the Alabama State Department of Education.  In their report they 
found that the Alabama system spends less on teacher education programs than high quality 
matched pair comparison institutions in other parts of the country.    The teacher education 
programs also spent less than other clinically based programs such as social work, criminal 
justice, journalism, and nursing within the same institution (Hirsch et al., 2004).  Hirsch and his 
colleagues did not measure the quality of the programs, which my analysis will attempt to do 
using previous research on this topic.   
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METHODOLOGY 
 
The following analysis of each teacher licensure program contains the costs to North Carolina 
per teacher in the licensure program and the added benefit to society for the median value-added 
teacher produced by the program. These calculations will provide a net present value for each 
program.  Because I calculate the cost-benefit analysis from an economic perspective, I 
disregarded the distributional impact across individuals and government.   
  
The unit of analysis is the median teacher in the program.  For example, Program A may train 
one teacher at the net present value cost of $25,000 including both direct, indirect, and 
opportunity costs.  The net present value of the extra benefit to society though of employing the 
program’s median teacher, as defined by performance, compared to employing the median 
teacher in North Carolina may be $100,000.  This analysis would be result in the net present 
value of the program of $75,000.   
 
Costs 
 
Each of the three programs self-reported the direct and indirect costs of their program.  Included 
in the direct costs were the direct wages of the professors and administrators and the direct costs 
of books, student computers, and student transportation to where instruction was given.  Included 
in the indirect costs were the rent, utilities, and supplies (telephone, office computers, postal, 
printing, electricity) for operating the program. 
 
The teachers’ opportunity costs were not included in this analysis because the teachers 
voluntarily chose these programs.  These teachers perceived that their opportunity costs would be 
covered ex ante:  in effect, the benefits of attending were worth the costs to the participant.  
Therefore, this analysis only examines the incremental costs and benefits.   
 
Benefits 
 
Incremental Benefit of Teachers Employed 
 
To measure the incremental benefits of the teachers employed, I first calculated the average 
wage of a 1st year teacher graduating from each teacher licensure program by averaging the 1st 
year wage of the top five counties in which the licensure program places its teachers.  I next 
subtracted the average 1st year wage of a teacher in North Carolina from the above program wage 
to find a crude, but reasonable, estimate of the incremental increase or decrease in wage 
associated with attending a certain program.   Then, I multiplied this incremental difference by 
the percentage of students who were employed as teachers within one year of the program 
completion. The North Carolina Institutes of Higher Education Performance Reports contained 
the data needed for this analysis.  
 
For example, the top five counties, which employ teachers from the UNC Charlotte program, and 
their respective 1st year wages are Charlotte-Mecklenburg ($36,057), Cabarrus ($32,675), Union 
($33,107), Gatson ($32,635), and Rowan-Salisbury ($32,701).  The average wage of the program 
participant is therefore $33,435.   The average wage for a 1st year teacher in North Carolina is 
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$33,908.  A UNC Charlotte teacher therefore makes $473 less in his or her 1st year teaching than 
the average 1st year teacher in North Carolina.  Given that 67 percent of graduates from the UNC 
Charlotte program are employed in teaching within one year of program completion, the 
decreased benefit for the teacher from the UNC Charlotte program is negative $317 per year of 
employment. 
 
This incremental wage calculation assumes that teachers self-select into each of the programs 
and base their decisions on the expected wage.  This wage calculation therefore does not reflect 
the opportunity costs or average wage that the teacher expects to obtain with the license.  We 
therefore do not know from this calculation if the teachers think the average wage is greater than 
the opportunity costs of enrolling in the program.  
 
Benefit of Increased Student Achievement 
 
Though it is extremely difficult to disentangle the value-added of the training program from the 
characteristics of the teachers in the program, I attempted to calculate the benefits of increased 
student achievement through the following theoretical framework.  

 
Figure 1: Student Achievement Model 

 
This framework graphically demonstrates the calculation of the benefits derived from teacher 
characteristics and the benefits derived from the training program.  The teacher characteristics 
contribute to both the effect of the training program and to student achievement outside the 
framework of the training program.  It is very important to note that I did not compute value-
added statistics for teachers in this analysis but instead used previous research to estimate the 
approximate benefit of employing a teacher from a certain training program. 
 
I specifically used the IHE Performance Reports, which report the mean score on the SAT of 
students in each program, to calculate the benefits derived from teacher characteristics.  A 
teacher’s SAT or ACT performance is highly correlated with the Praxis I exam (Boyd et al., 
2009).  Clotfelter et al.’s value-added estimates showed that a standard deviation increase in 
teacher performance on a licensure exam is correlated with a 0.010 standard deviation increase in 
student achievement (Clotfelter et al., 2007b).   This analysis did not differentiate whether these 
teacher characteristics affect student achievement through or outside the training program.!
To calculate the benefits of the licensure program on student achievement, I used Clotfelter et 
al.’s calculation of the correlation between the quality of a teacher’s undergraduate institution 
and student achievement.   Their model estimated a positive and statistically significant 0.0169 
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standard deviation increase on student test performance for teachers from a very competitive 
college and a smaller 0.0047 standard deviation increase for teachers from a competitive college 
when compared to a not competitive college.1   Clotfelter et al.’s model also revealed a 0.06 
standard deviation decrease for teachers who were certified through a lateral entry program 
(Clotfelter et. al, 2007b). In Boyd et al.’s study, a capstone project was correlated with a 0.0410 
standard deviation increase in student test performance (Boyd et al., 2009). 
 
Once I determined the standard deviation increase in student test performance for employing the 
median teacher from a specific program, I determined the valued societal benefit of that student 
performance.  For example, hypothetically the median teacher from Program A, who had a 
certain test score and came from a competitive institution, would be correlated with a 0.156 
standard deviation increase in student performance compared to the median teacher in North 
Carolina.  A 0.156 standard deviation increase in student performance would be valued at a 
$68,000 increase in savings to the society and individual student earnings at a five percent 
discount rate.  The median teacher from Program B though is correlated with a 0.095 standard 
deviation decrease in student performance compared to the median teacher in North Carolina.  
This decrease in student achievement resulting from the performance of the teacher would be 
valued at a cost of $41,410 to society at a five percent discount rate.   
 
I next used Chetty, Friedman, and Rockoff (2011), who reported the long-term impacts of 
teachers on student outcomes in adulthood using teacher value-added data, to estimate the 
monetary benefit of increased student achievement.   This economic model measured the 
teacher’s direct effect and any indirect benefits of being tracked to better teachers or receiving 
better educational inputs after the grade taught by the specific teacher.  Chetty et al. showed that 
the gains in student achievement stabilized after three years at one-third of the original impact.  
Chetty et al. accounted for this stabilizing effect when calculating the student economic gains 
that resulted from having a certain teacher.  
 
Their study revealed that a 0.1 standard deviation increase in student achievement in a single 
grade raises annual earnings on average approximately one percent.  If the impact remains 
constant, the mean student would gain approximately $4,600 in NPV lifetime income at a five 
percent discount rate from the 0.1 standard deviation increase in student achievement (Chetty et 
al., 2011). While this figure is a conservatively low estimate, I used this estimate and the 
estimated value-added from each teacher licensure program to compute the increase in student 
earnings resulting from increased student achievement.  I then multiplied this increase in student 
earnings per pupil by a class size of 25 to calculate the increase in student earnings for all 
students in a class per year. 
 
Chetty et al. also showed that a one standard deviation increase in student achievement is 
associated with a one-percentage point reduction in teenage birth rates (Chetty et al., 2011).  I 
therefore used North Carolina teenage pregnancy rates, 63 pregnancies per 1,000 girls, and the 
average real societal costs averted per birth, $19,078.95 in 2012 dollars, to calculate the 
monetary benefit to North Carolina of a reduction in teenage births that resulted from increased 
student achievement (North Carolina State Center for Health Statistics 2007).   
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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Discount Rates 
 
I used the North Carolina 20-year government owned bond rate as the discount rate in this 
analysis.  On December 5th, 2011, this rate was 4.12 percent (Bond Reporter, 2012).  This rate 
was very similar to the 10-year return from the S&P 500, which was 4.00 percent  (Morningstar, 
2012).   When I computed a sensitivity analysis on this discount rate, I used the 6-month LIBOR 
interest rate of 0.7409 percent (Wall Street Journal, 2012).   
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RESULTS 
 
NC Teach 
 
As can be seen in Table 1, the costs of the NC Teach program accrue over one year.  The direct 
and indirect costs of the program per teacher are $7410 with 43 percent of these costs being the 
direct wage costs of administrators and professors in the program.   
 
I calculated the benefit of the teachers from the NC Teach program being employed in education 
after the program by first calculating the difference in the NC Teach wage and the North 
Carolina average ($853).  I then multiplied this figure by the percentage of teachers employed in 
teaching (82.6 percent).   Therefore, the teachers make $707 more than is expected by 
completing the NC Teach program.  
 
I calculated that a median teacher from the NC Teach program would be expected to generate a 
0.0019 SD decrease in student achievement relative to the median teacher in North Carolina.   
This decrease is mainly a result of the fact that the NC Teach program is a lateral entry program.  
Clotfelter et al. find that having a teacher with a lateral entry license reduces student achievement 
by about 0.06 standard deviations compared to having a teacher with a regular license.  
Theoretically, this effect is because the teachers in the lateral entry program have a bachelor’s 
degree but no previous teacher training.     
 
Given the Chetty et al. study (2011), this decrease in student achievement would be associated 
with an $87.40 decrease in lifetime earnings per student taught by the teacher.  Assuming a class 
size of 25 students every year, a teacher would be expected to generate a $2,185 decrease in 
student earnings per year compared to the median teacher in North Carolina.   Assuming that a 
teacher is employed as a teacher for thirteen years, the average time a teacher spends in teaching 
once employed in a school, the teacher is expected to generate from year five onward a $17,608 
total decrease in student earnings discounted to year five.   
 
A 0.0019 SD decrease in student achievement would also be associated with a 0.0019 percentage 
point increase in the teenage pregnancy rate of these students (Chetty et al., 2011).   
Theoretically, decreased student achievement as a result of having a NC Teach teacher is 
correlated with increases in teenage pregnancy rates relative to having the median value-added 
performance teacher in North Carolina.   Given a current 6.3 percent teenage birth rate in North 
Carolina, this decrease in student achievement would result in an increase of .000475 teenage 
births per year assuming a class size of 25 students per teacher.  Given the societal costs of 
$19,078.95 for a teenage birth, this increase in the teenage births is valued at a cost to society of 
$90 per year.  This benefit, like the similar change in earnings, is expected to accrue each year 
that the teacher teaches.  In summary, the NC Teach program generates a net present value of 
negative $20,427 with a discount rate of 4.13 percent.  
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Western Carolina 
 
As can be seen in Table 2, the costs of the undergraduate program at Western Carolina are 
accrued over four years.  The direct and indirect costs of the teacher training portion of the 
undergraduate program per teacher trained are $10,481 per year with only 34 percent of these 
costs being the direct wage costs of administrators and professors in the program.  
 
I calculated the benefit of the teachers from the Western Carolina program being employed in 
education by first calculating the difference in the Western Carolina wage and the North Carolina 
average (-$1,658).  I then multiplied this difference by the percentage of Western Carolina 
teachers employed in teaching after one year of program completion (54.0 percent).   Teachers 
were assumed to work in teaching for thirteen years.  All of these benefits were discounted back 
to year five in Table 2 for a total incremental decrease of $10,439 in the teacher wages of the 
Western Carolina teachers compared to the average North Carolina teacher. 
 
Given the previously described method for calculating the value-added benefit of the median 
teacher from a program, I calculated that a median teacher from the Western Carolina program 
would be expected to generate a 0.0535 SD increase in student achievement compared to the 
median teacher in North Carolina.  This increase in student achievement would be associated 
with a $2461 increase in lifetime earnings per student taught by the teacher.  Assuming a class 
size of 25 students every year, a teacher would be expected to generate a $61,525 increase in 
student earnings per year compared to the median teacher in North Carolina.  With a teacher 
teaching for thirteen years and a $61,525 increased benefit generated per year, a teacher would 
generate from year five onward an increase of $609,441 in student earnings (discounted to year 
five) relative to the benefit of being taught by the median teacher in North Carolina.   
 
A 0.0535 increase in student achievement would also be associated with a 0.0535 percentage 
point decrease in the teenage pregnancy rate.  Given a current 6.3 percent teenage birth rate in 
North Carolina and a class size of 25 students per teacher, this decrease in student achievement 
would result in a decrease of 0.013375 teenage births per year.  Given the societal costs of 
$19,078.95 for a teenage birth, this decrease in the teenage births is valued at a benefit to society 
of $255 per year.  This benefit, like the change in earnings, is expected to accrue each year that 
the teacher teaches and would equal $2,526 discounted to year five.  In summary, the Western 
Carolina program generates a net present value of $435,405 with a discount rate of 4.13 percent. 
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UNC Charlotte 
 
As can be seen in Table 3, the costs of the undergraduate program at UNC Charlotte are similar 
to the costs at Western Carolina in that the costs are accrued over four years.  The direct and 
indirect costs of the program per teacher trained are $10,439 per year.  30 percent of these costs 
are the direct wage costs of administrators and professors in the program. 
 
As in the case of Western Carolina, I calculated the benefit of the teachers from the UNC 
Charlotte program being employed in education by multiplying the difference in the Western 
Carolina wage and the North Carolina average (-$473) and the percentage of teachers employed 
in teaching (67.0 percent).   Teachers were assumed to work in teaching for thirteen years.  All of 
these benefits were discounted back to year five in Table 3 for a total valued benefit of negative 
$3,709. 
 
The median teacher from the UNC Charlotte program would be expected to generate a 0.0531 
SD increase in student achievement relative to the median value-added teacher in North 
Carolina. This increase in student achievement would be associated with a $2443 increase in 
lifetime earnings per student taught by the teacher.  Assuming a class size of 25 students every 
year, a teacher would be expected to generate a $61,075 increase in student earnings per year 
compared to the median teacher in North Carolina.  Therefore, from year five onward, a teacher 
would be expected to generate an increase of $604,983 in student earnings discounted to year 
five.   
 
A 0.0531 increase in student achievement would also be associated with a 0.0531 percentage 
point decrease in the teenage pregnancy rate.  With the current 6.3 percent teenage birth rate in 
North Carolina and a class size of 25 students per teacher, this decrease in student achievement 
would result in a decrease of 0.013275 teenage births per year.  Since the societal costs of a 
teenage birth is $19,078.95, this decrease in the teenage births is valued at a benefit to society of 
$253 per year.   Therefore, a teacher from the UNC Charlotte program would be expected to 
generate a decrease in teenage births valued at $2,506 discounted to year five.  In summary, the 
UNC Charlotte program generates a net present value of $454,720 with a discount rate of 4.13 
percent.  
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An Additional Incremental Analysis 
 
An incremental analysis, as seen in Table 4, revealed that the NC Teach program has fewer costs 
over the first four years compared to the UNC Charlotte program.  Using a discount rate of 4.13 
percent, the NC Teach program cost $31,337 less.  While the UNC Charlotte program does take 
four years to complete, therefore incurring more costs, the UNC Charlotte program also incurs 
$3,096 more direct materials and expenses per student for one year of training compared to the 
NC Teach program.    
 
In total the UNC Charlotte program produces greater economic benefits to society than the NC 
Teach program.   Given the employment rates in teaching and the average wages paid to the 
teachers, the NC Teach program does produce a greater benefit of teachers being employed in 
teaching compared to the UNC Charlotte program.  Because of the decrease in student 
achievement correlated with the NC Teach program and the increase in student achievement 
correlated with the UNC Charlotte program though, the UNC Charlotte program generates 
$622,591 more in student earnings than the NC Teach program from year five onward.   With the 
increase in student earnings and decreases in teenage birth rates associated with the UNC 
Charlotte program, the NC Teach program generates $475,146 less in societal benefit than the 
UNC Charlotte program.   An incremental analysis of the NC Teach and Western Carolina 
programs provide a very similar result.   
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An incremental analysis of the UNC Charlotte and Western Carolina training programs, as seen 
in Table 5, reveals that the programs are similar in costs and benefits.  The UNC Charlotte 
program costs $558 more per student per year in direct materials and expenses but costs $354 
less per student per year in wage costs.  In total, the UNC Charlotte program costs $145 more per 
student per year than the Western Carolina program. These discounted costs equal $525 in 
present value. 
 
As for the benefits, the UNC Charlotte program does generate less of an increase in student 
achievement compared to the Western Carolina program and therefore less of an increase in 
student earnings and savings from teenage births.   The expected wage of a UNC Charlotte 
teacher though on average is $6,730 more from year five onward than the expected wage of a 
Western Carolina teacher.  This increased benefit is a factor of the counties in which these 
teachers work and hence the supplemental pay that they receive and the employment percentages 
of each program.   
 
Given this increase in teacher earnings, a UNC Charlotte teacher will generate a net present 
value of $1,315 greater than a Western Carolina teacher over the lifetime of a thirteen-year 
teaching career.  The increase costs of the UNC Charlotte program compared to the Western 
Carolina program ($525 discounted) are off set by the increased wages that the UNC Charlotte 
teacher makes once he or she enters the labor force.   
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SENSITIVITY ANALYSIS 
 
To account for the uncertainty in this analysis, I used sensitivity analysis to observe the effects of 
different assumptions.   
 
Student Achievement 
 
Given that the causal link between the effect of teacher training and student achievement is 
uncertain and that I did not calculate the actual value-added scores for all of the teachers, I 
recalculated the analysis assuming that all teacher licensure programs produced the same quality 
teacher.  If this assumption were the case, the incremental difference in student achievement 
across the programs would be zero.  When I performed this sensitivity analysis, the result was 
that the net present value for the NC Teach program improved from -$20,427 to $596.  This shift 
happened because the NC Teach program was previously correlated with a decrease in student 
achievement and a positive increase in teacher wages.   By excluding the decrease in student 
achievement, this analysis just compared the cost of the program and the increase or decrease in 
teacher wages.    
 
When recalculating the net present values for the Western Carolina and UNC Charlotte 
programs, the opposition shift happened as these programs were correlated with increases in 
student achievement and decreases in teacher wages.     
 
 

 
 
 
 
 
 
 

  
 
Given these changes, if we assumed that all teacher licensure programs produce the same quality 
teacher, the NC Teach program would be preferred to the programs at Western Carolina and 
UNC Charlotte. 
 
Direct and Indirect Costs 
 
Many of these licensure programs had difficulty defining with certainty the actual costs of the 
program.  For example, I had to estimate the salaries of the professors for the undergraduate 
portion of the Western Carolina licensure program as a percentage of the total program salaries 
because the fiscal reporting systems did not allow for the detailed reporting necessary to drill 
down and obtain this data.  This problem was also the case at UNC-Charlotte.   Given this 
uncertainty, I performed sensitivity analysis by assuming that the direct and indirect costs were 
actually 10% lower and 10% higher than the costs reported.   
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When I performed this sensitivity analysis, the ranking of the programs according to net present 
values did not change.  Given the fact that the benefits of these programs far outweigh the costs, 
this sensitivity analysis had little direct effect on the economic calculations.  
 
 

 
Discount Rate 
 
Finally, I performed a sensitivity analysis on the discount rate.  The original discount rate used in 
the analysis was the North Carolina 20-year government owned bond rate.  This rate was very 
similar to the 10-year return to the S&P 500; therefore, I used the 6-month LIBOR rate of 0.7409 
percent as a lower estimate of the discount rate. 
 
When I performed this sensitivity analysis, the net present values of the three programs 
responded in different ways.  The NC Teach net present value decreased mainly because the 
biggest driver of the negative benefits, change in student earnings, accrues in the future.  With a 
lower discount rate, this negative benefit is therefore greater.  
 
Given that the change in student earnings also is the biggest driver of the positive benefits for 
both UNC Charlotte and Western Carolina, with a lower discount rate, this benefit is therefore 
greater.   The discount count rate does not change the ranking of these programs though as the 
UNC Charlotte program still has a greater net present value than both the Western Carolina and 
NC Teach programs.  
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DISCUSSION 
 
The UNC Charlotte program consistently has the highest net present value except when it is 
assumed that the incremental differences of student achievement across programs are zero. The 
major finding from this economic analysis is that these two undergraduate teacher trainings 
programs, UNC Charlotte and Western Carolina, incur greater estimated costs and generate 
greater estimated societal benefits than the NC Teach program; therefore, the undergraduate 
programs generated greater net present values to the economy. 
 
 
 
 
 
 
  
 
 
 
When ranking the licensure programs to determine in which programs DPI should consider 
investment, the NC Teach program has the lowest net present value in the original analysis and 
in all of the sensitivity analyses except when student achievement is excluded.  This fact might 
be expected because of the relative low investment made by the state and the attributes of the 
people who self-select into the program.  When measured relative to the other two programs, the 
net present value of the NC Teach program is effectively zero.   Given the high percentage of 
teachers employed in teaching from the NC Teach program, if I valued the incremental benefit of 
teachers being employed differently, NC Teach would have a substantially greater net present 
value.   
 
Because of the uncertainty around the benefits estimates, the percentage of teachers employed is 
strong evidence that there is marginal benefit from the NC Teach program.  The marginal benefit 
is not necessarily a bad outcome.  The state is basically being provided with median teachers on 
the margins.   
 
Many times the end goal of a cost-benefit analysis is to rank programs and provide an answer to 
which programs the organization should fund.   While I caution DPI against using this work in 
this manner because of the preliminary nature of this work, these net present value calculations 
can provide a useful understanding for future analysis.   If the goal of the budget is to spend 
money to generate the greatest increase in net present value, then DPI should consider investing 
more resources in programs like the UNC Charlotte program.   The question though is whether 
the demand for teachers in North Carolina will be met by attempting to increase the size of these 
undergraduate programs.  Presumably, the alternative and lateral entry programs such as NC 
Teach were developed because of the need for teachers and because of the desire of some 
individuals to receive licensures in an efficient manner after they had previously completed their 
undergraduate studies.  Even if the program generates an effectively zero net present value 
relative to the median teacher in North Carolina, the program is still fulfilling a need in the state. 
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The fact that the NC Teach teachers make more money in their first year teaching relative to the 
average first year teacher in North Carolina also calls into question the estimated teacher effects 
on student achievement.   If these teachers are being paid more, maybe these teachers do not 
reduce student achievement by as much as was assumed in this analysis?  This fact is another 
reason that DPI should be careful about ranking programs according to net present values.   
 
How should the North Carolina Department of Public Instruction therefore use this information?   
This work contains first round estimates of the net benefits.  The methodology is reasonable but 
the data could be improved as well as additional productive benefits and costs examined.  
Though it can be difficult to obtain the cost estimates from the individual institutions, colleges 
like Western Carolina have demonstrated that they can provide very detailed and accurate 
estimates of the direct and indirect costs of training each teacher.   
 
Because of the student achievement sensitivity analysis findings and the impact these findings 
had on the net present value calculations, DPI needs to conduct further research to distinguish the 
actual value-added estimates for each teacher in the program.  I used value-added estimates from 
other scholar’s research in this analysis, but DPI should build on this analytical framework and 
calculate more accurate value-added estimates for each teacher-training program.  Though these 
types of estimates can be very complicated, the teacher-level data sets in North Carolina and the 
ability to control for student and school fixed effects will help distinguish the actual effect of the 
teacher characteristics.   
 
When conducting research on teacher licensure programs, one will always have to confront the 
fact that it is difficult to differentiate between the actual value-added of the program and 
characteristics of the teachers before entering the program.  While analyzing North Carolina 
teacher-level data will help in this process, DPI should also look to partner with a researcher to 
examine the value-added impact of the individual components of the licensure programs.  This 
research would be similar to the Boyd et al. study I used in this analysis.  
 
In conclusion, this analysis provides an understanding that though the alternative teacher 
licensure programs may cost less, the undergraduate teacher training programs actually generate 
greater net present values because of the benefits accrued.   Given this fact and the difficulty in 
estimating the exact benefits of the teachers from the program, I recommend the specified further 
research.   
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APPENDIX 

Appendix A: Data Chart 
 

Table 1a: Data Chart 

Data NC Teach Western 
Carolina 

UNC 
Charlotte 

Financial Costs    
Direct Cost    
2010-2011 Direct Wages (Professor, etc.) $113,031 $1,535,147  1,909,792 
2009-2010 Direct Wages $144,104 $1,555,400  1,960,698 
2008-2009 Direct Wages $219,106 $1,648,589  1,922,080 
2007-2008 Direct Wages $304,211 $1,484,642  1,722,263 
2006-2007 Direct Wages $189,888 $1,322,336  1,593,218 
    
2010-2011 Administrative Wages  $25,063 487,793 563,903 
2009-2010 Administrative Wages $40,100 424550 602,351 
2008-2009 Administrative Wages $39,900 490,158 592,605 
2007-2008 Administrative Wages $29,978 471,354 516,822 
2006-2007 Administrative Wages $33,350 461,465 526,767 
Average Wages per Student $3,181 $3,517  $3,163  
    
2010-2011 Direct Materials and Expenses (Books, 
Student Computers, Transportation to School) 

$241,280 $4,179,291  *$5,638,336  

2009-2010 Direct Materials and Expenses $299,270 $3,913,858  $5,426,293  
2008-2009 Direct Materials and Expenses $252,337 $3,800,631  $5,152,354  
2007-2008 Direct Materials and Expenses $244,409 $3,649,330  $6,171,314  
2006-2007 Direct Materials and Expenses $284,956 $3,334,641  $5,004,069  
Average Direct Materials per Student $4,180 $6,718  $7,276  
    
Indirect Cost    
2010-2011 Rent and Utilities (Telephone, Office 
Computer, Postal, Printing, etc.) $3,485 $159,287  *$110,460  
2009-2010 Rent and Utilities $3,993 $147,770  $110,460  
2008-2009 Rent and Utilities $2,838 $106,751  $147,349  
2007-2008 Rent and Utilities $683 $140,069  $200,021  
2006-2007 Rent and Utilities $6,533 $136,603  $134,117  
Total Indirect (average per year per student) $49 $246  $187  
    
* Estimated from the UNC Charlotte general budget 
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Data NC Teach Western 
Carolina 

UNC 
Charlotte 

Benefits    
2010-2011 Percentage of students employed in 
teaching within one year of program completion:  70 48 N/A 
2009-2010 Percentage of students employed in 
teaching within one year of program completion  79 39 47 
2008-2009  Percentage of students employed in 
teaching within one year of program completion: 88 50 71 
2007-2008 Percentage of students employed in 
teaching within one year of program completion:  83 66 73 
2006-2007 Percentage of students employed in 
teaching within one year of program completion: 93 66 77 
Average 82.6 53.8 67 
    
2010-2011 Program Average SAT-1015  N/A 1193 1181 
2009-2010 Program Average SAT-1013 N/A 1194 1179 
2008-2009 Program Average SAT-1014 N/A 1196 1190 
2007-2008 Program Average SAT-1013 N/A 1198 1193 
2006-2007 Program Average SAT-1021 N/A 1197 1191 
    
2010-2011 SD +/- N/A 0.77 0.72 
2009-2010 SD +/- N/A 0.78 0.72 
2008-2009 SD +/- N/A 0.79 0.76 
2007-2008 SD +/- N/A 0.80 0.78 
2006-2007 SD +/- N/A 0.76 0.74 
Average SD +/- N/A 0.78 0.74 
    
Program Characteristics    
Program's Barron’s College Competitiveness 
Rating Lateral Competitive Competitive 
Program's Capstone Requirement Yes Yes Yes 
    
2010-2011 Number of Students in Program 54 584 704 
2009-2010 Number of Students in Program 77 650 719 
2008-2009 Number of Students in Program 74 591 719 
2007-2008 Number of Students in Program 110 593 874 
2006-2007 Number of Students in Program 43 392 749 
Average Number of Students per Year 71.6 562 753 
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Data NC Teach Western 
Carolina 

UNC 
Charlotte 

Granville: 
32,618 

Buncombe:          
34,161 

Charlotte:                 
36,057 

Johnson: 
34072 

Haywood:                       
32385 

Cabarrus:               
32,675 

Chatham: 
34,493 

Henderson:               
32,867 

Union:    
33,107 

Durham: 
36,163 

Macon:                           
31,260 

Gatson:   
32,635 

Top 5 Counties which Employ Teachers from the 
Program 

Wake:   
36,461 

Jackson:                          
30577 

Rowan-
Salisbury:  
32,701   
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Appendix B: Description and Steps for Teacher Licensure Pathways* 
 

North Carolina Department of Public Instruction Requirements: 
 
Standard Professional 1 (SP1) Professional Educator's Licenses 
These licenses are intended for teachers with 0-2 years of teaching experience and are valid for 
three years.  To be issued a SP1 Professional Educator's License, an individual must have:  

• completed a state approved teacher education program from a regionally accredited 
college or university, or  

• completed another state's approved alternative route to licensure, met the federal 
requirements to be designated as "Highly Qualified," and earned a bachelor's degree from 
a regionally accredited college. 

 
 
 
Standard Professional 2 (SP2) Professional Educator's Licenses  
These licenses are intended for teachers with 3 or more years of teaching experience, and are 
valid for five years.  Teachers who are fully licensed and "Highly Qualified" in another state who 
have three or more years of teaching experience in another state AND who meet NC's Praxis 
testing requirements OR have National Board Certification are issued the SP2 Professional 
Educator's license. 
 
 
 
Lateral Entry 
 
EITHER: Relevant degree or 24 semester hours of course in core area or passing score on the 
Praxis II subject area test(s) for area of licensure 
 

AND 
 
ONE OF THE FOLLOWING:  

1) 2.5 GPA on 4.0 Scale 
2) Passing scores on Praxis I tests PLUS one of the following: GPA of 3.0 in the major field, 

GPA of 3.0 in all courses in senior year, GPA of 3.0 in a minimum of 15 semester hours 
of courses (relating to teaching subject/area of licensure) completed within the last five 
years 

3) Five years of relevant experience that occurred after Bachelor’s degree (as determined by 
LEA and DPI) 

 
 
*!http://www.ncpublicschools.org/licensure/steps/ 
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