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Agenda

• Background and Overview of Project
• Data/Methods
• Findings

• Mechanisms of CTE (BERC data)
• High school outcomes (BERC data)
• Postsecondary enrollment (BERC data)
• Employment stability and earnings  (MLDS data)
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Overview

Given the general push to promote college and career readiness, more and more researchers 
and policymakers have turned to CTE as a potential means to promote these desired 
schooling outcomes. 
While the ultimate goal of CTE programs in secondary school is to better prepare students 
for eventual entry into the labor market, there is strong reason to believe that CTE is 
beneficial in many ways beyond simply labor market outcomes. 
One under-researched area of CTE impact is how participation in these programs actually 
relates to later outcomes on the labor market pipeline. The three theorized mechanisms, as 
proposed in previous research (Gottfried et al., 2014), have never been tested simultaneously 
using empirical data. 
There is little rigorous research exploring the outcomes of CTE across different clusters and 
programs of study. Recent research on CTE shows that there are unique impacts in the 
pipeline from high school to college in the distinct clusters (Plasman, Gottfried, & Sublett, 
2017, 2019), suggesting it is important to examine these clusters individually instead of 
examining CTE as a single unit. 
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Overall Project: Guiding Questions

How do the theorized mechanisms of the effect of CTE participation 
manifest themselves empirically in the Baltimore context? 

What is the effect of CTE participation on student secondary and 
postsecondary outcomes? 
• high school graduation
• higher education matriculation and persistence 
• labor market participation and wages
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Overall Project
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Context

District serves a population of slightly under 80,000 students, the majority of 
whom are African-American (79%) and increasingly Latino/a (10%). The district 
has Community Eligibility Provision status, meaning all students receive free 
meals.  As of 2015-16, the last year free/reduced-price lunch (FARMS) data 
were available, 76% of students were eligible for FARMS.
The district’s cohort graduation rate has hovered around 71% for the past five 
years (MSDE, 2019). 
In recent years, the city has experienced declining population, which is 
reflected in the district’s enrollment as well as by district efforts to create 
enticing school options for families who may be considering whether to leave. 
The district offers a menu of diverse high school options, made available 
through a district-wide high school choice system. 
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Context: High School Choice

Student selection and high school assignments take place during the 
latter part of eighth grade. 

Students make up to five ranked choices from a range of school types 
that include highly sought-after selective admission schools that enroll 
based on academic criteria as well as non-selective traditional, charter 
and operator-led high schools that have no entrance criteria and that 
base admissions on random lotteries. 

8



Context: Selective High Schools

During the time that is focused on in this study there were eight schools with 
entrance criteria, 
• three were CTE focused and select students on academic criteria 

(hereafter referred to as CTE Centers),
• four are highly selective on academic criteria and are predominately 

college preparatory in focus, and
• one is an arts focused school that selects on artistic performance. 

While CTE programming is offered within many of the district’s high schools, 
both selective and non-selective, the CTE Centers were unique in that they 
offer a full range of CTE programs and all enrolled students are expected to 
complete both a CTE pathway and general academic diploma requirements. 
When students applied to a CTE Center they applied directly to a specific CTE 
program that is offered within that school.  
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Context: Selective High Schools

Admissions offers are generated through a centralized process
Offers are assigned on the basis of student rank-order school and/or CTE 
program preferences and school rankings (priorities) of students based on a 
composite score 
The composite score is calculated as a linear composite of middle school 
academic performance (course numeric grades and state standardized 
assessments) and attendance 
The centralized admissions offer system, the use of composite scores for 
ranking of students for each CTE program in CTE Centers, and the 
concentration of CTE programs in CTE Centers creates the presence of 
discontinuities around the admissions cut-offs
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Intermediary Mechanisms

Outcomes of Interest
Augmentation - GPA, SAT scores
Relevance and Engagement - Attendance, Consistent HS 

enrollment
New Skill Formation - CTE pathway completion
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Augmentation 

b = -0.21*** b = 7.91
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Relevance and Engagement

b = -1.27 b = 0.17***

16



New Skill Formation

b = 0.21***
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Takeaways

● Enrollment in CTE center is strongly related to CTE concentration
● CTE Center students are more likely to remain consistently 

enrolled in HS across four consecutive years 
● Slightly lower GPA - based on grading standards? Big fish, little 

pond theory?
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On-time Graduation
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On-Time Graduation (OTG)

We want to know the direct effects 
of CTE on OTG, 

but…

we cannot directly estimate given 
selection into CTE
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Finding: No significant effects on on-time graduation
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Unpacking pathways
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Unpacking pathways
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Unpacking pathways
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Unpacking pathways
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Postsecondary Enrollment

Outcomes:

• Any postsecondary enrollment the first fall after HS graduation
• Four-year enrollment first fall
• Two-year enrollment first fall
• Inclusive, selective and more selective (per IPEDS) four-year 

enrollment first fall

Also controlled for whether CTE pathway would be expected to 
articulate with further college education (e.g., cosmetology vs. PLTW)
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Postsecondary Enrollment
● Historically, college enrollment among all graduates of CTE centers 

has been lower than the district average (i.e., approx. 32-35% 
enrolling the fall after graduation).
● Among all CTE center fall enrollees, most enroll in 2-year 

colleges.
● In our sample (unadj. means):

No offer Offer

First fall enrollment (any) .25 .34

4-year fall enrolled .08 .17

2-year fall enrolled .18 .18
28



Any postsecondary enrollment first fall

b = -.14, p = .013
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Any postsecondary enrollment first fall (controlling for 
pathway having an expected college articulation)

b = -.11, p = .062

30



Two-year college enrollment first fall
b = -.11, p = .034
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Two-year college enrollment first fall (controlling for pathway 
having an expected college articulation)

b = -.11, p = .042
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Four-year college enrollment and college 
selectivity?

No effects of selective CTE Center high school offer on:
● four-year college enrollment
● Inclusive four-year college enrollment
● Selective four-year college enrollment
● More-selective four-year college enrollment
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Postsecondary Takeaways

( - )  Any postsecondary enrollment the first fall after HS graduation

( - )  Two-year enrollment first fall

(ns) Four-year enrollment first fall

(ns) Inclusive, selective and more selective (per IPEDS) four-year 
enrollment first fall
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Labor Market

Outcomes--
Employed - immediately after HS
Quarters employed - first year after HS, first five years after HS 
Wages - First year after HS, Fifth year after HS
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Immediate Employment

b = 0.11**
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Quarters Employed

b = 0.31* b = 1.82*
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Wages

b = 893.46 b = 1487.14
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Takeaways

● CTE Center students are more likely to be employed and be more 
employed over time

● No significant differences in wages at the margins 
○ Though across full population, CTE center students do see wage benefits

39



Conclusions

CTE: Good
• Increased CTE Concentration
• Increased HS persistence (continued enrollment)
• No effect on on-time graduation (per RDD), but some evidence of a 

general relationship between CTE and high OTG
• Divergent paths to College and Career 

OFFER →CTE Concentration→OTG = Labor Market Readiness? (vs 
college enrollment at 2-year colleges)
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Thank you!

Questions?

Contact info:

Principal investigator:
Marc Stein marc@improvinged.org

Co-principal investigators:
Rachel Durham: rdurham@ndm.edu
Jay Plasman:  plasman.2@osu.edu
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