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Appendix A. Complete Review of Literature on Measures of College
and Career Readiness

This appendix provides a more detailed review of the relevant literature on college and career
readiness (CCR) measures and their associations with students’ postsecondary outcomes.

A.1l. Measures of College Readiness

College Admissions and Placement Test Scores

Much of the research related to measuring college readiness focuses on norm-referenced
standardized tests typically used for college admissions decisions, specifically the SAT and the
ACT, and standardized tests typically used for college-level course placement decisions,
specifically COMPASS and ACCUPLACER. For example, a study by the College Board (Marini

et al., 2019) found positive correlations between the SAT and first-year college GPA (FYGPA)
that were about the same magnitude as correlations between high school GPA (HSGPA) and
FYGPA. The study also found, however, that the relationship between SAT and FYGPA was
weaker at less selective colleges. Other studies conducted by the College Board provide similar
evidence of the SAT’s relationship with college performance (Beard & Marini, 2018; Mattern &
Patterson, 2014; Westrick et al., 2020). Similarly, some studies of ACT scores find that they are
positively related with FYGPA (Westrick et al., 2015).

Other studies, however, report contrasting findings that call into question the predictive validity
of standardized test scores relative to other potential CCR measures, particularly HSGPA
(Allensworth & Clark, 2020; Rothstein, 2004). Some of these inconsistent results are likely
related to variability in the postsecondary outcomes used to validate the CCR measures. Studies
of the SAT and ACT generally focus on first-year college performance (e.g., Marini et al., 2019),
whereas other research (e.g., Allensworth & Clark, 2020) considers longer term definitions of
college success (e.g., college graduation). In addition, some studies raise equity concerns about
the reliance on college admissions tests to determine CCR. For example, Klasik and Strayhorn
(2018) found that a college readiness benchmark based on the SAT could differ substantially
across student groups and college selectivity. Citing equity, access, and relevance concerns,
colleges across the country have moved toward test-optional admissions policies, with one in
four institutions no longer requiring submission of SAT or ACT scores in student applications
(Einhorn, 2022; Tugend, 2019).

Studies of placement tests such as COMPASS and ACCUPLACER have raised concerns about
these tests’ predictive validity. In a study that used student-level data from a statewide
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community college system, Belfield and Crosta (2012) found that math and literacy test scores
from COMPASS and ACCUPLACER placement examinations had positive but weak associations
with college outcomes such as grades in developmental education courses, college GPA, and
college credits earned. Similarly, Scott-Clayton (2012) found weak associations between scores
from the same placement tests and college course grades among a large urban sample of
community college students. In addition, a study of multiple placement tests (i.e., COMPASS,
ACT, Michigan Merit Exam) used by two Michigan community colleges found relatively weak
associations between the placement tests and students’ first college-level math or English
course grade (Bahr, 2016). In contrast, Leeds and Mokher (2020) studied the placement test
used in Florida (Postsecondary Education Readiness Test) and found that adjusting placement
cutoff scores may improve placement accuracy into the appropriate lower or upper-level
developmental education courses or college-level courses rather than using high school
measures such as HSGPA.

State-Specific Standardized Assessment Scores

With the adoption of the Every Student Succeeds Act, states have placed more emphasis on
CCRin their K=12 content standards. To reflect changes in state content standards, states
revised their existing content-aligned assessments for English language arts, math, and science,
in some cases adopting the assessment for one of two national consortia of states: the Smarter
Balanced Assessment Consortium or the Partnership for Assessment of Readiness for College
and Careers (PARCC; James, 2022). In a 2009 review of college admissions testing, Atkinson and
Geiser argued that performance on curriculum-based achievement tests is a more valid
indicator of college readiness than SAT/ACT scores.

There is growing evidence that scores on state content assessments administered to high
school students are positively associated with college performance at about the same degree as
college admissions tests such as the SAT. For example, studies conducted with data from
students in Arizona (Cimetta et al., 2010), Connecticut (Coelen & Berger, 2006), and
Washington (McGhee, 2003) found positive associations between the respective state
assessments and college GPA. Coelen and Berger (2006) warned, however, that the quality of
the relationship differs across institution type and subject area. More recently, a study of
college students in New York and Kentucky found that state high school tests predicted FYGPA
about as well as college admissions tests scores (Koretz et al., 2016). Similarly, a study
conducted in Massachusetts examined the state’s assessment and the PARCC and concluded
that both tests predicted FYGPA about as well as the SAT (Nichols-Barrer et al., 2015). A study
conducted in lowa also found that readiness benchmarks on the lowa Assessments and the ACT
were similarly predictive of FYGPA in required general education courses (Fina et al., 2018).
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High School GPA

Several studies on college readiness examined how well HSGPA predicts college performance,
particularly in contrast or in addition to test-based measures. Although standardized test scores
primarily focus on content knowledge and cognitive strategies (e.g., problem solving,
reasoning) in two or three subject areas, HSGPA can reflect a student’s content knowledge,
cognitive strategies, and academic behaviors (e.g., self-regulation, study skills) across many
subject areas and for a longer period of time (Borghans et al., 2016; Brookhart et al., 2016;
Galla et al., 2019). However, some researchers have raised concerns about using HSGPA as a
measure of college readiness because of the subjective nature of grading (Brackett et al., 2013;
Kunnath, 2017; Lipnevich et al., 2020) and evidence of grade inflation (Camara et al., 2004;
Sanchez & Moore, 2022).

Despite concerns about inconsistencies in HSGPA, several studies indicate that HSGPA is a
strong and reliable predictor of various college outcomes. For example, Allensworth and Clark
(2020) examined the relationship of cumulative HSGPA with college graduation rates for
students in Chicago public schools. They found HSGPA was a stronger predictor of degree
completion across all institution types (e.g., 4-year universities, community colleges) than ACT
scores, downplaying grade inflation and GPA subjectivity concerns raised in other research.
Furthermore, Belfield and Crosta (2012) studied cumulative HSGPA and found that it had
positive associations with overall college GPA and cumulative college credits earned, explaining
approximately 21% of the variation in overall college GPA and 14% of the variation in college
credit accumulation. Similarly, Galla et al. (2019) found that HSGPA was a stronger predictor of
college graduation than SAT/ACT scores. In addition, a study focused on Arkansas students
(Hester et al., 2021) found that an HSGPA of at least 2.8 was a significant predictor of both
initial college enrollment and sustained enrollment for more than one term (i.e., persistence).

High School Course-Taking

High school course-taking is another domain that researchers and policymakers consider as a
potential measure of college readiness. For example, the Hester et al. (2021) study in Arkansas
found that taking at least one advanced course in high school—defined as Advanced Placement
(AP), International Baccalaureate (IB), or advanced career education—was the strongest
predictor of college enrollment and success from the high school measures they examined.
Similarly, Belfield and Crosta (2012) used high school transcript data and found that both
college GPA and college credits were strongly correlated with high school course-taking CCR
measures, such as the number of honors courses attempted, the number of college-level
credits earned in high school, and whether the student ever received a failing grade.

Adelman (1999, 2006) created a composite measure of curricular intensity, which is defined by
the accumulated number of core course credits (quantity) and the rigor of coursework
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completed in each subject (quality). Using nationally representative longitudinal survey data,
Adelman found a strong relationship between curricular intensity and both postsecondary
persistence and the attainment of a bachelor’s degree. Indicators of quantity were based on
the number of course credits completed, particularly in math, English, science, foreign
language, social science, and computer science. The indicators of quality were the highest math
course completed, the number of credits completed in core science courses, whether the
student took at least one AP course, and whether the student took developmental math or
English (Adelman, 1999). Austin (2020) proposed a shorter version of Adelman’s curricular
intensity index and compared the predictive validity of the proposed curricular intensity
measure—a single indicator (highest math course taken) or a combination of the math indicator
plus AP coursework—to that of the original curricular intensity model on several college
outcomes. The new measure had predictive validity that was comparable to or better than the
original, and the new model explained as much or more variance in college outcomes.
However, the use of advanced course taking and dual enrollment in a CCR standard may raise
equity concerns given disparate access to such opportunities (Xu et al., 2019).

Multiple Measures for College Readiness

Although much of the research on college readiness focuses on the performance of specific
measures, studies also highlight the strengths of using a combination of measures to predict
college readiness. For example, a 2020 report by the Education Strategy Group (ESG, 2020)
reviewed the research and recommended the use of three high school measures to monitor
whether students are prepared for college: ninth-grade GPA, completion of advanced
coursework (i.e., AP, IB, dual enrollment), and participation in career and technical education
(CTE) coursework.

Relatedly, research on college course placement decisions points to the benefits of using
multiple measures. Two parallel experimental studies found that using multiple measures for
placement in community college developmental courses resulted in better student outcomes
than using a single measure (Cullinan & Kopko, 2022). One study included seven community
colleges in New York that tested an algorithmic placement system that incorporated placement
test scores, HSGPA, and information about high school graduation (Bergman et al., 2023). The
other study included five community colleges in Minnesota and Wisconsin that tested a
placement system that incorporated placement test scores, HSGPA, noncognitive assessment
results, and scores from the ACT or SAT (Cullinan & Biedzio, 2021). Both studies found that
using a placement algorithm that incorporates multiple measures instead of a single placement
examination to determine who should take developmental courses increased college credits
earned and reduced costs for students. In addition, the use of multiple measures may result in
more equitable placement decisions, especially if HSGPA and self-directed placement
mechanisms are included in the decision process (Kopko et al., 2022).
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A.2. Measures of Career Readiness

As noted earlier, career readiness metrics are less standardized and less often viewed as stand-
alone metrics compared with college readiness metrics. As a result, research on how well
measures of career readiness predict career outcomes is much more limited than research on
measures of college readiness. Still, one relatively common measure associated with career
readiness that has been examined in prior research is student participation in CTE. There is
growing evidence that completing a CTE curriculum gives students a leg up in the workforce.
For example, using data on all Massachusetts high school students expected to graduate high
school from spring 2009 to 2017, Ecton & Dougherty (2023) found that in each of the first

7 years after high school, students who attended a dedicated CTE school experienced
significantly higher and increasing annual earnings than students who completed a CTE
pathway within a traditional, “comprehensive” high school. In addition, they found that CTE
completers (regardless of school type) had higher earnings than noncompleters in the first year
after high school (about $1,400) and a higher likelihood of employment the year after high
school (about 4 percentage points higher) when compared with similar CTE participants who
did not complete the program or go to college.

For students who do not attend college, the effect of CTE on employment rates is much higher
(about 14 percentage points). Lindsay et al. (2021) compared CTE “concentrators” with
students who took two or fewer CTE courses in Indiana and Minnesota. They found that in the
year after high school, concentrators were 2 percentage points to 4 percentage points more
likely to be employed and earned $1,100-51,300 more. Completing a concentrated CTE
curriculum improved labor outcomes, but Ecton and Dougherty (2023) showed that the effects
of CTE can vary based on the type of CTE concentration. For example, the increase in annual
earnings in the year after high school was highest when students concentrated in construction
($3,100), health care ($3,000), or transportation ($3,000) and lowest when students
concentrated in arts and communication ($1,000). In all cases, the effect was strongest for
those who did not attend college. Although recent evidence suggests that CTE participation can
lead to improved content knowledge and academic behavioral development in high school and
the potential for higher earnings in the workforce, evidence regarding the types of programs
that deliver the most important CCR outcomes, including CTE’s impact on college readiness, is
still emerging (Dougherty, 2023).
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Appendix B. Programmatic Survey

B.1. Survey Instrument
The programmatic survey questions that we shared with the Maryland community colleges to

follow up on the course inventory are provided below.

Survey Questions

1.

Course you are providing information for (Please provide information for one course per
submission):
a. Drop down menu with courses identified through course inventory, specific to each

college.

What is your role? Please select all that apply.

a. Faculty

b. Staff

c. Administrator

d. Department Chair
e. Dean

f. Other (please specify below)

Please upload the syllabus for this course below:
a. You are welcome to share any of the following in addition to the course syllabus:
i. Learning objectives
ii. Assessments
iii. Grading rubrics
At entry, approximately what proportion of your students do you believe are college ready
in the following areas:
a. Each of the areas had 7 possible mutually exclusive answers:
i. 0-20%, 21-40%, 61-80%, 81-100%, Unsure, Not relevant for my course/program
b. Reading literature
c. Reading informational text
d. Writing

e. Speaking and listening
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Share of postsecondary stakeholers

f. English language
g. Algebra
h. Precalculus

i. Scientific thought
5. How are course learning objectives set and revised?

6. Is there anything else you would like to share regarding expectations for college and career
readiness for students in your courses?

B.2. Survey Results

Exhibit B.2.1 provides a snapshot of the perceptions of respondents related to student
readiness for ELA, organized by the categories within the Maryland CCR ELA standards.
Postsecondary stakeholder responses suggest that students’ ELA readiness is stronger for the
“English language” component of the ELA standards than it is for other components, with more
than half of respondents (53%) reporting that 81% or more of their students were college ready
in “English language.” Only 30% of the respondents reported that 81% or more of their
students were college ready in “speaking and listening.” Perceptions of readiness for reading
literature and writing were mixed.

Exhibit B.2.1. ELA Readiness Perceptions by Maryland CCR ELA Standards (Strands)
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30%
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18%II

0-20% 21-40% 41-60% 61-80% 81-100% Unsure
Postsecondary stakeholders' perceptions of share of students who are college ready

B Reading literature B Reading informational text B Writing B Speaking and listening B English Language

Regarding math and science readiness, Exhibit B.2.2 provides a snapshot organized by
categories within the Maryland CCR Math Standards along with scientific thought. Overall,
postsecondary stakeholders’ perceptions indicate that their students are less college ready in
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math and scientific thought than in ELA. Most respondents reported that, overall, their
students were not college ready in math and science. Only 18% of respondents said that 81% or
more of their students were college ready in algebra. And just 8% of respondents thought that
81% or more of their students were college ready in precalculus and scientific thought.

Exhibit B.2.2. Math Readiness Perceptions by Maryland CCR Math and Science Standards
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Appendix C. Courses Included in Course Inventory

The following tables list the courses compiled in the Course Inventory. Exhibit C.1 shows
developmental English courses and Exhibit C.2 shows first-year credit-bearing English courses.

Exhibit C.1. Course Inventory: Developmental English

College Course title

Allegany College of Maryland Reading/Writing Workshop |
English Leap
Reading/Writing Workshop I
Anne Arundel Community College Academic Literacies
Support for Academic Writing and Research
Baltimore City Community College Integrated Reading and English
Integrated Reading and English |
Reading and English Skills Il
Carroll Community College Accelerated Learning Prog for ENGL-101
Integrated Reading and Writing 1
Integrated Reading and Writing 2
Cecil College Integrated Reading and Writing
Chesapeake College PASS English
English Accel Learning [ALP]
College of Southern Maryland The Academic Essay
The Academic Presentation
The Academic Portfolio
Community College of Baltimore County Advanced Academic Literacy
Frederick Community College Introduction to College Reading and Writing
Reading and Writing in the Academic Disciplines
Garrett College Integrated Reading and Writing
Prep for College Writing

Hagerstown Community College Writing Strategies for English Language Learners
College Success

Writing Strategies for College Success
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College Course title

Harford Community College

Howard Community College

Montgomery College

Prince George’s Community College

Wor-Wic Community College

Basic Writing

Associated Reading and Writing
Integrated Reading and Writing
Accelerated Writing

Acad Reading/Writing

Adv Reading/Writing

Info Literacy/Success

Introduction to College Writing Support
Developmental Reading

Foundations of English

Advanced Foundations College English
Reading for Speakers of Other Languages

Grammar and Writing Skills for Speakers of Other
Languages

Listening and Speaking Skills for Speakers of
Other Languages

Foundations of College Literacy
College Reading

Basic Writing

Basic Writing, Accelerated

College Literacy: Reading and Writing
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Exhibit C.2. Course Inventory: First-Year Credit-Bearing English

College Course title

Allegany College of Maryland
Anne Arundel Community College
Baltimore City Community College

Carroll Community College

Cecil College
Chesapeake College

College of Southern Maryland
Community College of Baltimore County
Frederick Community College

Garrett College

Hagerstown Community College

Harford Community College
Howard Community College

Montgomery College

Prince George’s Community College
Wor-Wic Community College

English Composition |
Academic Writing and Research 1
English Writing

Introduction to the Term Paper and Research
Methods

Focus

College Writing

College Composition
Communication on the Job
Composition

Composition and Rhetoric

College Composition 1

Advanced Reading for Composition
English Composition

English Composition and Literature
Comp |-Expository Writing

Comp llI-Intro to Literature

English Composition

English Composition for English Language
Learners

English Composition for College Success
Technical Writing

English Composition

Special Topics in Lit

College Composition

First Year Experience

Introduction to College Writing
Principles of English Grammar

College Vocabulary Development
Introduction to World Mythology
Introduction to Literature
Composition |: Expository Writing
Fundamentals of English |
Fundamentals of English |, Accelerated
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Exhibit C.3 shows developmental math courses and Exhibit C.4 shows first-year credit-bearing
math courses.
Exhibit C.3. Course Inventory: Developmental Math

College Course title

Allegany College of Maryland Beginning Algebra
Inter Algebra
Beginning & Inter Algebra
Anne Arundel Community College Pre-Statistics
Foundations of College Algebra
Intro to College Algebra
Precalculus Foundations
Introduction to Precalculus
Quantitative Foundations
Community College of Baltimore County Pre-Algebra
Introductory Algebra
Intermediate Algebra
Baltimore City Community College Integrated Pre-Algebra and Introductory Algebra
Intermediate Algebra

Carroll Community College Independent Study Transitional Mathematics
Advancement

Foundations for Statistics

Pre-Algebra

Foundations for College Mathematics

Foundations for College Mathematics Pt. 2
Cecil College Introductory & Intermediate Algebra

Advanced Intermediate Algebra (STEM)
Chesapeake College Pre-Algebra Arithmetic

Elementary Algebra

Intermediate Algebra

Special Topics in Dev Math
College of Southern Maryland Pre-Algebra Topics

Elementary Algebra Skills and Concepts |

Elementary Algebra Skills and Concepts Il

Intermediate Algebra Skills and Concepts
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College Course title

Frederick Community College Preparation for College Mathematics
Instruction with Algebra
Algebraic Support
Garrett College Introductory Algebra
Intermediate Algebra
Fundamentals of Mathematics
Intermediate Algebra with Geometry
Hagerstown Community College Foundations of Algebra
Foundations of Reasoning & Statistics

Harford Community College Integrated Review for Contemporary
Mathematics

Intens Rev of Intermediate Algebra
Topics in Introduction to Statistics
Pre-Algebra |
Pre-Algebra Il
STEM Track |
STEM Track Il
STEM Track I
STAT Track Mathematics

Howard Community College Mathematical Foundations
Basic Algebra & Geometry
Basic Algebra and Geometry Extension
Intro to Elementary Algebra
Elementary Algebra
Elementary Algebra Extension
Intermediate Algebra
Essentials of Intermediate Algebra
Intermediate Algebra Support

Adv. Topics in Intermediate Algebra
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College Course title

Montgomery College Elements of Statistics Support
Survey of College Mathematics Support
Elements of Mathematics 1 Support
Foundations of Algebra Support
Foundations of Algebra
Foundations of Mathematical Reasoning
Introduction to Trigonometry
Prince George’s Community College Fundamental Mathematics with Pre-Algebra
Introductory Algebra
Foundations of Math Reasoning
Intermediate Algebra
Principles for Applied College Algebra
Wor-Wic Community College Pre-Statistics
Pre-Algebra
Elementary Algebra

Intermediate Algebra
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Exhibit C.4. Course Inventory: First-Year Credit-Bearing Math

College Course title

Allegany College of Maryland College Algebra

Anne Arundel Community College The Nature of Mathematics
College Algebra
Statistics

Baltimore City Community College College Algebra and Trigonometry
Precalculus I: College Algebra
Modern Elementary Statistics

Carroll Community College Introduction to College Mathematics
College Algebra
Intro to Statistical Methods
Geometry

Cecil College Technical Math
Topics in Mathematics Literacy
Introduction to Statistics
Mathematics Concepts & Structure |
Precalculus

Chesapeake College Foundations of Mathematics
Finite Mathematics
College Algebra
Precalculus
Intro to Applied Calculus

Intro to Statistics

College of Southern Maryland Quantitative Literacy and Reasoning
Community College of Baltimore County Finite Mathematics and Modeling
Frederick Community College Foundations of Mathematics

Foundations of Mathematics with Algebra
Statistics
Statistics with Algebra
Statistics with Probability
College Algebra
College Algebra with Support
Garrett College College Algebra

Pre-Calculus
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College Course title

Hagerstown Community College Fundamental Concepts of Mathematics |
Fundamental Concepts of Mathematics Il
Statistics
Introduction to Applied Algebra
Quantitative Reasoning
Precalculus |

Harford Community College College Algebra
Contemporary Mathematics
Trigonometry
Precalculus Mathematics
Concepts in Mathematics |

Howard Community College Concepts of Math 1
Mathematical Literacy
Statistics
College Algebra
Precalculus |
Precalculus | & Il

Montgomery College Elements of Statistics
Survey of College Mathematics
Elements of Mathematics |
Precalculus

Prince George’s Community College Mathematical Ideas
Applied College Algebra
Precalculus Part |

Wor-Wic Community College Mathematical Applications
Fundamental Concepts |

Fundamental Concepts Il
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Exhibit C.5 shows first-year credit-bearing science courses.

Exhibit C.5. Course Inventory: First-Year Credit-Bearing Science

College Course title

Allegany College of Maryland General Biology |
Inquiries in Physical Science |
Cecil College General Biology
General Physical Science with Lab
Chesapeake College Fundamentals of Biology
Physical Science
Frederick Community College Fundamental Concepts of Biology
Physical Sciences
Garrett College Principles of Biology
Hagerstown Community College Unity and Diversity of Living Things
Human Biology
General Physical Science
Harford Community College Fundamentals of Biology
Physical Science |
Montgomery College General Biology
Physical Science 1
Wor-Wic Community College Fundamentals of Biology

Physical Science
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Appendix D. Focus Groups

D.1. Postsecondary Education Focus Group Additional Details

To recruit participants for the postsecondary focus groups, we worked with MHEC to share
information about the focus groups, solicit feedback on the approach, and distribute invitations
for participation. A key consideration was ensuring that all institution types were included in
the recruitment, including community colleges and 4-year public and 4-year state-aided
independent institutions. Following the focus groups’ completion, we sent an optional feedback
form to the postsecondary stakeholders who were not selected for the focus groups to allow
those who were interested to share their perspectives. The form included several key questions
from the focus group protocol, with open-text responses for individuals to provide feedback
and additional data to complement the focus group data.

Exhibit D.1.1. Number of Participants by Subject Area in the Postsecondary Focus Groups

Subject area Number of participants

English 6
Math 6
Science 7
Career and technical education 5
Developmental education 6
Total 30

Exhibit D.1.2. Number of Participants by Institution Type in the Postsecondary Focus Groups

Institution type Number of participants

Public 2-year (community colleges) 16
Public 4-year 12
Private 4-year (state-aided independent institutions) 2
Total 30
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D.2. Focus Group Protocols

Postsecondary Education Focus Group Protocol

Maryland College and Career Readiness Empirical Study

Postsecondary Faculty College and Career Readiness Expectations
Interviewer:
Participants/Institution:
Date/Time:
Introduction:

Thank you all for agreeing to participate in this focus group. | am and also on the call
is . We work for the American Institutes for Research, or AIR, an independent,
non-profit research organization that, in partnership with the Maryland State Department of
Education, is conducting a study on the skills, knowledge, and abilities required of students to
be college and career ready under the Blueprint for Maryland’s Future. The Blueprint defines an
initial standard for college and career readiness, or CCR, which aims to ensure that students are
leaving high school prepared to be successful and directs this study to be completed to help
determine the long-term CCR Standard.

As part of this study, AIR is completing several data collection activities, including gathering
publicly available information about course requirements and expectations and conducting
focus groups with faculty and staff from Maryland’s postsecondary institutions and with
members of the K-12 and workforce communities. We will synthesize and analyze the
information across the data sources and create a report that will be shared with the Maryland
State Department of Education, or MSDE, and the Maryland State Board of Education to
articulate postsecondary readiness expectations for Maryland high school graduates.

You were invited to attend this focus group because you submitted a form to us to express your
interest in participating. The purpose of today’s focus group is for you to share your perspective
on college and career readiness—and what it means for your students. This information will
help MSDE and the State Board make improvements to the readiness standards for high school
students.

Everything you share in this focus group will be kept confidential, and we encourage you to
share freely and openly. In our report, we will not share any participant or institution names, or
other information that would allow anyone to identify you. At most, we may attribute findings
to institution type, for example, community college or four-year institution, and role, for
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example, faculty or staff. We also ask that you keep our conversation in this focus group
confidential.

Today’s focus group will take about an hour. Participation in this focus group is voluntary. You
may choose to answer or not answer any question and may leave the focus group at any time
without any consequences.

Are there any questions before we proceed? [Interviewer: Wait for responses]
Do | have everyone’s consent to participate in the interview? [Interviewer: Wait for responses]

We would like to request your permission to record the focus group to assist us with our note
taking. We will use the recording only for our data collection and will not give access to anyone
outside of the research team. Any references to names, institutions, or other identifiable
information will not be used in the reporting.

Do | have everyone’s consent to record? [Interviewer: If everyone says yes, begin recording and
note the date, time, and participants of the session]

Participant Introductions (8 Minutes)
First, we want to hear a little about you and your backgrounds.

1. Please introduce yourselves by stating your name, your institution, and ...

[Interviewer to use the following that matches the population in the focus group]
a. what entry-level course(s) you teach? [or] b. how you are associated to the certificate-granting
program at your institution? [CHATBOX]

[Interviewer: If you have enough time ask the following question]
2. What is one thing you are proud of about your institution?

Course Readiness (40 Minutes)

Thank you, all, for those introductions. We will now move forward with our questions regarding the
readiness expectations of students exiting high school and entering college. To help you further
understand what we mean by readiness, please view the screen to see a few options that showcase
readiness via skills or knowledge. [Interviewer: Share screen and allow a few minutes for participants to
view slide.]

3. What skills and knowledge do you expect of students who are college and career ready?

Probes: What abilities or background knowledge do you expect your students, entering college, to have
to successfully engage with the content of your entry-level course(s)/training programs?

How would you describe a successful student in your entry-level course(s)/training programs?
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4. Upon entering your entry-level course(s)/training programs, to what extent do students meet those
expectations for readiness? Generally, about what share of students meet those expectations?
[Interviewer: If there are nonteaching staff in your focus group, add: “If you are not in an instructional
role, think about whether the students you work with are meeting expectations.”]

Probe: For students who are not meeting expectations for readiness, what skills, abilities, or
background knowledge would they benefit from developing?

5a. What are the prerequisites for your entry-level course(s)/training programs, if any? (e.g., courses,
GPA)

5b. What placement tests or other measures are used to place students in your entry-level
course(s)/training programs? (e.g., ACCUPLACER)

5c. To what extent do you think these prerequisites and placement tests or other measures align with
your entry-level courses’/training programs’ learning objectives? Can you give us examples?

5d. To what extent do you feel the prerequisites and placement tests or other measures reflect what
is needed to succeed in your entry-level course(s)/training programs?

6a. To what extent do you feel that entry-level course/training program prerequisites or requirements
for enrollment can be barriers to access or success for some students? Can you share an example?

6b. To what extent do you think first-year students understand that some prerequisites may not be
college credit-bearing?

Probe: Have you had any experiences with students that suggest that the current prerequisite
arrangement is inequitable?

7. [Skip if answered before.] Thinking generally about students who are entering college, to what
extent do you think existing policies related to college and career readiness expectations can be
barriers to student success? To what extent do you think they can support or facilitate student
success?

Course Design (12 Minutes)
Thank you for all the information on course readiness. Now | am going to ask a few questions about
your approach to teaching and learning in your courses.

8a. What are the learning objectives of your entry-level college course(s)/training programs?
[CHATBOX]

8b. Do you ever adjust/alter the learning objectives or curriculum to meet the needs of your
students? If so, can you share an example?

Probe: To what extent does your entry-level course design incorporate teaching students learning
techniques such as time management, test-taking skills, note-taking skills, collaborative learning, and
technology proficiency? Can you give us examples?

9. What are some strategies you engage in to be considerate of diversity, equity, and inclusion? Can
you give us examples?
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10a. In 2022, Maryland passed the “Transfer with Success” law that states that every credit-bearing
community college course must transfer to a 4-year university. To what extent do you think 2-year and
4-year course expectations are aligned?

10b. To what extent has this law impacted the way you design your entry-level course/training
programs content and materials? How so?

Wrap-Up (5 Minutes)
That brings us to the conclusion of the focus group.

11. Before we end the call, is there anything we have not covered but is important for me to know?
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Workforce Focus Group Protocol

Maryland College and Career Readiness Empirical Study

Workforce—College and Career Readiness Expectations
Interviewer:
Participants/Institution:
Date/Time:
Introduction:

Thank you all for agreeing to participate in this focus group. | am and also on the call
is . We work for the American Institutes for Research, or AIR, an independent,
non-profit research organization that, in partnership with the Maryland State Department of
Education, is conducting a study on the skills, knowledge, and abilities required of students to
be college and career ready under the Blueprint for Maryland’s Future. The Blueprint defines an
initial standard for college and career readiness, or CCR, which aims to ensure that students are
leaving high school prepared to be successful and directs this study to be completed to help
determine the long-term CCR Standard.

As part of this study, AIR is completing several data collection activities, including gathering
publicly available information about course requirements and expectations and conducting
focus groups with faculty and staff from Maryland’s postsecondary institutions and with
members of the K-12 and workforce communities. We will synthesize and analyze the
information across the data sources and create a report that will be shared with the Maryland
State Department of Education, or MSDE, and the Maryland State Board of Education to
articulate postsecondary readiness expectations for Maryland high school graduates.

You were invited to attend this workforce focus group because you submitted a form to us to
express your interest in participating. The purpose of today’s focus group is for you to share
your perspective on college and career readiness—and what it means for your business or
organization. This information will help MSDE and the State Board make improvements to the
readiness standards for high school students.

Everything you share in this focus group will be kept confidential, and we encourage you to
share freely and openly. In our report, we will not share any participant or organization names,
or other information that would allow anyone to identify you. At most, we may attribute
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findings to organization type, for example, different industries. We also ask that you keep our
conversation in this focus group confidential.

Today’s focus group will take about an hour. Participation in this focus group is voluntary. You
may choose to answer or not answer any question and may leave the focus group at any time
without any consequences.

Are there any questions before we proceed? [Interviewer: Wait for responses]
Do | have everyone’s consent to participate in the interview? [Interviewer: Wait for responses]

We would like to request your permission to record the focus group to assist us with our note
taking. We will use the recording only for our data collection and will not give access to anyone
outside of the research team. Any references to names, organizations, or other identifiable
information will not be used in the reporting.

Do | have everyone’s consent to record? [Interviewer: If everyone says yes, begin recording and
note the date, time, and participants of the session]

Participant Introductions (8 Minutes)
First, we want to hear a little about you and your backgrounds.

1. Please introduce yourselves. Use the Chatbox to share your name, your business or organization, and
the context of your typical interactions with high school graduates (for example as a supervisor).

Career Readiness (40 Minutes)

Thank you, all, for those introductions. We will now move forward with our questions regarding the
readiness expectations of students exiting high school and entering the workforce. To help you further
understand what we mean by readiness, please view the screen to see a few options that showcase
readiness via skills or knowledge. [Interviewer: Share screen and allow a few minutes for participants to
view slide] The left-hand column references college-ready skills and the right-hand column references
career-ready skills. With our focus today on entry-level staff straight out of high school, there may be
characteristics in both columns that seem relevant at entry.

3. What skills and knowledge do you expect of your entry-level staff who are coming straight out of
high school that shows they are career ready?

Probes: What abilities or background knowledge do you expect those joining your organization to have
to be successful in your entry-level training programs and roles?

How would you describe a successful individual during your entry-level training programs and
afterward, in entry-level roles?
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4. In your experience, what proportion of those entry-level staff meet your expectations for readiness
when they enter your entry-level training program?

Probe: For individuals who are not meeting expectations for readiness, what skills, abilities, or
background knowledge would they benefit from developing?

PLEASE USE THE CHATBOX TO RESPOND TO THESE QUESTIONS:
5a. What are the prerequisites or requirements for your entry-level training programs, if any?
(Examples are specific courses and high school GPA.)

5b. What placement tests or other measures are used to place individuals in your entry-level training
programs or roles? (Examples are pre-employment tests.)

5c. To what extent do you think these prerequisites and placement tests or other measures align with
your entry-level training program learning objectives and role needs? Can you give us examples?

6a. To what extent do you feel that entry-level training program prerequisites or selection/placement
tests can be unfair barriers to access or success for some individuals? Can you share an example?

7. [Skip if answered before.] Are there any state policies related to college and career readiness
expectations that can be barriers to individual success? To what extent do you think they can support
or facilitate individual success?

Training Course Design (12 Minutes)
Thank you for all the information on readiness. Now | am going to ask a few questions about your
approach to development for entry-level roles.

8a. What are the learning objectives of your entry-level training programs? [CHATBOX]

8b. Do you ever adjust/alter the training program learning objectives or curriculum to meet the needs
of your staff? If so, can you share an example?

9. What strategies do you use to be considerate of diversity, equity, and inclusion? Can you give us
examples?

Wrap-Up (5 Minutes)
That brings us to the conclusion of the focus group.

11. Before we end the call, is there anything we have not covered but is important for me to know?
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Grades K-12 Education Focus Group Protocol

Maryland College and Career Readiness Empirical Study

Grades K-12—College and Career Readiness Expectations

Interviewer:
Participants/Institution:
Date/Time:
Introduction:

Thank you all for agreeing to participate in this focus group. | am and also on the call
is . We work for the American Institutes for Research, or AIR, an independent,
non-profit research organization that, in partnership with the Maryland State Department of
Education, is conducting a study on the skills, knowledge, and abilities required of students to
be college and career ready under the Blueprint for Maryland’s Future. The Blueprint defines an
initial standard for college and career readiness, or CCR, which aims to ensure that students are
leaving high school prepared to be successful and directs this study to be completed to help
determine the long-term CCR Standard.

As part of this study, AIR is completing several data collection activities, including gathering
publicly available information about course requirements and expectations and conducting
focus groups with faculty and staff from Maryland’s postsecondary institutions and with
members of the K-12 and workforce communities. We will synthesize and analyze the
information across the data sources and create a report that will be shared with the Maryland
State Department of Education, or MSDE, and the Maryland State Board of Education to
articulate postsecondary readiness expectations for Maryland high school graduates.

You were invited to attend this workforce focus group because you submitted a form to us to
express your interest in participating. The purpose of today’s K—12 focus group is for you to
share your perspective on college and career readiness—and what it means for your students.
This information will help MSDE and the State Board make improvements to the readiness
standards for high school students.

Everything you share in this focus group will be kept confidential, and we encourage you to
share freely and openly. In our report, we will not share any participant or organization names,
or other information that would allow anyone to identify you. At most, we may attribute
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findings to school type. We also ask that you keep our conversation in this focus group
confidential.

Today’s focus group will take about an hour. Participation in this focus group is voluntary. You
may choose to answer or not answer any question and may leave the focus group at any time
without any consequences.

Are there any questions before we proceed? [Interviewer: Wait for responses]
Do | have everyone’s consent to participate in the interview? [Interviewer: Wait for responses]

We would like to request your permission to record the focus group to assist us with our note
taking. We will use the recording only for our data collection and will not give access to anyone
outside of the research team. Any references to names, organizations, or other identifiable
information will not be used in the reporting.

Do | have everyone’s consent to record? [Interviewer: If everyone says yes, begin recording and
note the date, time, and participants of the session]

Participant Introductions (5 Minutes)
First, we want to hear a little about you and your backgrounds.

1. Please introduce yourselves. Use the Chatbox to share your name, your school and/or district, and
the courses you teach.

Course and Career Readiness (40 Minutes)

Thank you, all, for those introductions. We will now move forward with our questions regarding the
readiness expectations of students exiting high school and entering college or the workforce. To help
you further understand what we mean by readiness, please view the screen to see a few options that
showcase readiness via skills or knowledge. [Interviewer: Share screen and allow a few minutes for
participants to view slide] The left-hand column references college-ready skills and the right-hand
column references career-ready skills.

2. What skills and knowledge do you expect of students who are college and career ready?

Probes: What abilities or background knowledge do you expect those joining the workforce or college
to have to be successful in industry entry-level training programs, roles, or college courses?

3. By the end of high school, what proportion of your students meet your expectations for college and
career readiness?

27 | AIR.ORG Maryland CCR Empirical Study: Final Report Appendix D



4. In your experience, what proportion of high school students at the end of 10th grade meet your
readiness expectations when entering an additional program? For example, when they enter
industry entry-level training programs, roles, or college courses?

Probe: For individuals who are not meeting expectations for readiness, what skills, abilities, or
background knowledge would they benefit from developing?
[Bigger picture is by end of high school; don’t get hung up on 10th grade.]

5. To what extent do 10th-grade readiness expectations affect opportunities in 11th or 12th grade
(e.g., access to dual enrollment)?

Barriers & Strategies (10 Minutes)
Thank you for answering these questions regarding readiness. Now we will be focusing on barriers
and strategies for equity.

6a. [Skip if answered before.] Are there any state policies related to college and career readiness
expectations that can be barriers to individual success?

6b. To what extent do you think they can support or facilitate individual success?

7. To what extent do you feel that any of the following may be unfair barriers to access or success for
some individuals?

e Entry-level course/training program prerequisites
e Requirements for enrollment
e Selection/placement tests

Can you share an example?

8. What strategies do you use to be considerate of diversity, equity, and inclusion? Can you give us
examples?

Wrap-Up (5 Minutes)
That brings us to the conclusion of the focus group.

9. Before we end the call, is there anything we have not covered but is important for me to know?
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Appendix E. Top-Performing Education Systems

E.1. Detailed Approach to Identification and Selection of Top-Performing
Education Systems

The following information was used to select the three U.S. states for comparison

(Massachusetts, Connecticut, and Colorado):

ACT and SAT Performance: The ACT assessment defines a set of CCR benchmarks that
signal whether students may be considered ready for college or the workforce; students
who meet these benchmarks have a 75% or better chance of earning Grade C or above
in first year entry-level courses of corresponding subjects. The ACT CCR benchmarks by
section are 18 for English, 22 for mathematics, 22 for reading, and 23 for science (Allen
& Radunzel, 2017). Similarly, the College Board defines SAT CCR benchmarks (College
Board, 2023). SAT CCR benchmarks include a score of 480 on the Evidence-Based
Reading and Writing section and a score of 530 on the Math section. The U.S. states
with the greatest share of students meeting the ACT and SAT benchmarks include:
Connecticut, lllinois, New Jersey, Massachusetts, Idaho, Colorado, Rhode Island, New
Hampshire, Maine, and Hawaii (Alas, 2021).

National Assessment of Educational Progress (NAEP): NAEP, which is administered by
the National Center for Education Statistics (NCES), is an assessment that provides key
information about achievement and student learning experience in a range of K-12
subjects. We examined 2022 NAEP scores by state in 8" grade reading and math (NAEP
also provides 12t grade assessments, but not all states participate). The states with the
highest average scale scores in reading include New Jersey, Massachusetts, Utah,
Connecticut, Vermont, Idaho, Colorado, New Hampshire, Wisconsin, and Ohio. The
states with the highest average scale scores in math include Massachusetts, Utah,
Idaho, South Dakota, Wisconsin, Wyoming, New Jersey, Minnesota, Nebraska, and
Virginia (NAEP, 2022).

Postsecondary attainment: We also reviewed state data on postsecondary credential
attainment, including 4-year, 2-year, and other post-high school certifications and
credentials. Nationwide, 54% of individuals over the age of 25 have a postsecondary
credential. The top states in terms of credential attainment include the District of
Columbia, Massachusetts, New York, New Jersey, Vermont, Minnesota, Connecticut,
and New Hampshire (Lumina Foundation, 2023). Measures of postsecondary attainment
are included as a complement to the other factors in this list because they measure the
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attainment of the state’s population rather than the postsecondary attainment of the
students educated in the state’s K-12 education system.

Below (Exhibit E.1.1) is an initial list of top-performing countries based on the 2018 Programme
for International Student Assessment (PISA)! and the 2019 the Trends in International
Mathematics and Science Study (TIMSS)?2.

Exhibit E.1.1. An Initial List of Top-Performing International Education Systems

Country Assessments used to identify top-performing systems
Canada PISA (2018)
China (Taipei) PISA (2018), TIMSS (2019; Math 8t), TIMSS (2019; Science 8)
Estonia PISA (2018)
Finland PISA (2018), TIMSS (2019; Science 8™)
France PISA (2018)
Germany PISA (2018), TIMSS (2019; Math 8th), TIMSS (2019; Science 8th)
Hong Kong PISA (2018), TIMSS (2019; Math 8"
Japan PISA (2018), TIMSS (2019; Math 8%"), TIMSS (2019; Science 8™)
Poland PISA (2018)
Singapore PISA (2018), TIMSS (2019; Math 8%"), TIMSS (2019; Science 8™)
South Korea PISA (2018)
Taiwan PISA (2018)

Assessment scores serve as a starting point, but only tell part of the story. Structural differences
between some international systems and the U.S. education system (e.g., central vs.
decentralized system, funding mechanisms, number of years of compulsory education) has an
impact on assessment scores. For example, China is often included on lists of top education
systems using assessment scores; however, China segregates advantaged students and
disadvantaged students more than the OECD country average (Schleicher, 2019), leading us to
exclude it from the analysis. In looking at both academic performance and structural
components of the education system, we selected four countries for the in-depth landscape

1 Launched in 2000, the Programme for International Student Assessment (PISA) is a standardized test initially developed by
experts across the Organisation for Economic Co-operation and Development (OECD) countries. PISA assesses reading, math,
and science knowledge, and how to apply that knowledge, among 15-year-old students across multiple nations. See:
https://ncee.org/top-performing-countries/.

2 Since 1995, the Trends in International Mathematics and Science Study (TIMSS) has assessed students in math and science in
grades 4 and 8 every four years and is sponsored by the International Association for the Evaluation of Educational
Achievement (IEA). In 2019, TIMSS was administered across 64 countries and 8 benchmarking systems. See:
https://timss2019.org/reports/achievement/.
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analysis that represent different features of the top-performing international education
systems: Estonia, Germany, Japan, and Singapore. Exhibit E.1.2 provides a short description of
each system.

Exhibit E.1.2. International Education Systems Included in Landscape Analysis

Country Description

Estonia Estonian students ranked first in reading and science and third in math of all OECD
Countries on the 2018 PISA. Socioeconomic status has a relatively low impact on
performance compared to OECD nations; for instance, Estonia has the largest share of
students from the lowest socioeconomic quartile scoring in the highest quartile on the
PISA (NCEE, n.d.-b). Additionally, Estonian K-12 schools are decentralized, with a great
deal of autonomy, similar to K=12 schools in the U.S. (European Commission, 2023).
Students are required to attend school between the ages of 7 and 17.

Germany Germany scores above the OECD average on PISA and TIMSS and has made substantial
progress in this area in the last two decades. After the first round of PISA scores were
released in 2001, Germany implemented widespread education reforms to improve
performance, which has led to the country’s strong performance among OECD
countries. Like the U.S. and Estonia, Germany’s education system is decentralized.
Compulsory education is from age 6 to 15 or 16, depending on the region (NCEE, n.d.-
d). However, outcomes for students in Germany are highly stratified. The mean
performance gap between advantaged and disadvantaged students in 2018 was 113
score points in Germany, the equivalent of 3.5 years of schooling (OECD, 2022a).

Japan Japan scores in the top five of education systems in the world based on PISA and TIMSS
scores, and its scores also show greater equity than in many other OECD jurisdictions,
with the impact of socio-economic status on student performance well below the
OECD average. Teachers and expenses are paid by the central government, and the
common curriculum provides consistent expectations nationwide. These policies have
in part supported relatively equal opportunities in education for those from different
socioeconomic backgrounds (NCEE, n.d.-f).

Singapore Singapore is within the top two performing countries in nearly all PISA and TIMSS
categories, and it has higher racial and ethnic diversity as compared to other East Asian
countries. Singapore’s education system has been credited with the country’s rapid
development in the past decade (Vaidiyanthan, 2020). Primary education (six years) is
compulsory for students between the ages of 6 and 15 (Singapore Ministry of
Education, n.d.). The education system is highly stratified; those from higher
socioeconomic strata have been improving academically at a much greater rate than
those from lower SES groups (OECD, 2018).
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E.2. All-Country Grid

The following exhibits describe information about the top-performing countries reviewed for this study (based on PISA and TIMSS

performance).

Exhibit E.2.1. Singapore

5.9 Million People (NCEE, n.d.-j)

Design Components of the K-12 and Higher

Education System

Academic and Nonacademic Standards,
Assessments &
General Information

College/University Information,
More about Assessments & Misc.
Education Information

Career and Technical Education
Information

e Schools. Singapore schools conduct annual
self-evaluations based on nine criteria. Any
necessary school improvements are
organized by the Singapore school cluster
system (NCEE, n.d.-j).

e Teachers. The Enhanced Performance
Management System conducts annual
teacher evaluations. Sixteen different
competencies are assessed for teachers.
Excellent teachers receive national
recognition and awards (NCEE, n.d.-j).

e Principals. Aspiring principals must have
three years of teaching experience.
Additionally, principals must attend a
Leaders in Education Program (NCEE -
Singapore, n.d.).

Singapore has two secondary programs: the
Normal Academic Program and the Normal
Technical Program. Singapore has shifted
from rote learning to curricula focusing on
student engagement and creativity (NCEE,
n.d.-j).

A crucial part of the Singapore academic
standards involves mathematical problem
solving (MPS). MPS has been a key
curriculum factor since the early 1990s. This
may contribute to the country's academic
success (Toh et al., 2019).

The postsecondary attainment rate
for those 25 years and older is 55.8%
in Singapore (NCEE, n.d.-j).

Singapore has a number of admission
exercises for students depending on
their postsecondary goals. There are
N-Level admissions exercises for
students who aspire to go to
vocational education and training
(VET) schools. The O-Level admission
exercise set is for students who aspire
to attend college (Singapore Ministry
of Education, n.d.).

e Governance and system structure. Unlike some
other systems, CTE in Singapore is mostly
offered in postsecondary institutions.
Additionally, Singapore offers an online system
to help students with career exploration.
Singapore has one primary postsecondary CTE
institution, the Institute of Technical Education
(NCEE, n.d.-j).

e CTE Programs. Singapore offers students 2-year

programs that lead to a National ITE certificate

(Nitec) (NCEE, n.d.-j).

Singapore has a program called SkillsFuture.

Unlike other vocational programs, SkillsFuture

focuses on the life-long accumulation of

vocational skills (Sung et al., 2022).
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Exhibit E.2.2. Estonia

1.2 Million People (NCEE, n.d.-b)

Design Components of the K-12 and Higher

Education System

Academic and Nonacademic Standards,
Assessments &

College/University Information,
More about Assessments &

Career and Technical Education
Information

e Schools. Estonia has no comprehensive
inspections for schools, as do some other
systems. Instead, every three years,
schools conduct self-evaluations.
Additionally, schools must create a
school development plan using self-
evaluations which should summarize
strengths and weaknesses (NCEE -
Estonia, n.d.).

e Teachers. The central ministry evaluates
teachers. Furthermore, principals
evaluate teachers, too, on a regular
basis. Additionally, more teachers in
Estonia are evaluated compared with
other OECD countries (NCEE, n.d.-b).

e Principals. Estonia uses a nationwide
competency set for principals.
Additionally, principals must also have a
master’s degree (NCEE, n.d.-b).

General Information

@ Estonia’s national curriculum emphasizes problem-

solving, critical thinking, and information technology
(NCEE, n.d.-b).

Students who desire postsecondary education must
take a set of national exams at the end of 12'" grade.
In addition, they must pass their school’s test based
on the national curriculum. Postsecondary
institutions submit their own admission criteria, but
they are usually based on exam scores and interviews
(NCEE - Estonia, n.d.).

A recent study found that many teachers in Estonia
embrace a student-centered learner style (Rosin et
al., 2022).

Misc. Education Information

The postsecondary attainment rate for

those 25-34 years old is 43%, and for those
25-64 years old, the postsecondary
attainment rate is 41% (NCEE, n.d.-b).
Students are not required to pay higher
education fees. In 2013 Estonia abolished
higher education student fees (Pdder &
Lauri, 2021).

In higher education, Estonia spends slightly
above the per-pupil OECD average (Pdder &
Lauri, 2021).

Some of Estonia’s universities are more
selective than others. Higher education
admission is based on results from the
standard country central exam (Péder &
Lauri, 2021).

Governance and system structure.

Vocational education is offered at the
upper secondary and postsecondary
levels. Like other countries, external
agencies work with the Ministry of
Education and Research to oversee
the VET programs (NCEE, n.d.-b).

CTE Programs. Vocational education
and training are provided for 21 broad
fields, including communication
technology. VET programs use the
national curricula to develop their
own curricula (NCEE, n.d.-b).
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Exhibit E.2.3. Japan

125 Million People (Japan, n.d.-f)

Design Components of the K-12 and Higher
Education System

Academic and Nonacademic Standards,
Assessments &

College/University Information,

More about Assessments & Misc.

Career and Technical Education Information

e Schools. Student progress is monitored
through the National Assessment of

the accountability process, schools are
inspected and required to complete an
annual evaluation (NCEE, n.d.-f).

e Teachers. The law requires teacher

higher-performing schools are often
shifted to lower-performing schools
(NCEE, n.d.-f).

e Principals. In Japan, individual provinces
are responsible for developing principal
qualifications (NCEE, n.d.-f).

Academic Ability. Additionally, as a part of

evaluations. Principals and vice-principals
observe teachers bi-annually. Teachers in

General Information

A research study that included China, Japan,
Korea, and the United States examined factors
associated with the career preparation of high
school students. One of the major findings
from this study was that career planning is an
essential part of curricula standards (Xiao et
al., 2016).

Education Information

e The postsecondary attainment

rate for ages 25-34 is 61.5%,
and for ages 25-64, it is 52.7%
(NCEE, n.d.-f).

o Access to academic upper
secondary school is competitive.

Japan offers two-year junior
colleges (NCEE, n.d.-f).

e Students who do well on the

National Center Test for
University Admissions usually
attend universities instead of
CTE schools (NCEE, n.d.-f).

e Governance and system structure. Career and

technical education occur mostly at the upper
secondary levels (NCEE, n.d.-f).

CTE Programs. Even CTE programs provide advanced
coursework to students. Additionally, CTE programs
often partner with universities to deliver instruction
(NCEE, n.d.-f).

Some specialized vocational training colleges require
no entrance exam. However, university admittance
is based on the National Center Test for University
Admissions. This exam is known as the "Center
Test." It has five fields of focus: Japanese language,
foreign language, math, science, and social studies
(NCEE, n.d.-f).
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Exhibit E.2.4. Canada

37.9 Million People (NCEE, n.d.-a)

Design Components of the K-12 and Higher

Education System

Academic and Nonacademic Standards,
Assessments &
General Information

College/University Information,
More about Assessments & Misc.
Education Information

Career and Technical Education Information

® Schools. If schools do not meet standards (based
on student assessments taken in grades 3, 6, 9,
and 10), they must develop improvement plans
for professional development, curriculum
coaching, and other school-based interventions
(NCEE, n.d.-a).

@ Teachers. In Canada, teachers are scored on 16
competencies. There is no performance pay;
however, teachers may receive penalties for
unsatisfactory ratings on the Teacher
Performance Appraisal (TPA) (NCEE, n.d.-a).

® Principals. In Canada, principals must have at
least five years of teaching experience along with
certification (NCEE, n.d.-a).

Canada does not have a national
curriculum.

All postsecondary schools set their own
admission policies (Ontario, n.d.-b).
There are a number of academic and
non-academic standards for primary
and secondary schools; however, there
is no disaggregation for college and
career readiness (Ontario, n.d.-b).
There is a 30-hour work experience or
career-life exploration project (NCEE,
n.d.-a).

Students who have completed an
appropriate three-year advanced
diploma may enroll in university
courses directly (Percival et al., 2015).

The postsecondary attainment
rate for ages 25-34 is 63%, and
for ages 2565, it is 59.4% (NCEE,
n.d.-a).

For university admission, there is
no national or standardized
exam.

Ontario lowered the cost of
postsecondary education by
offering grants and low-interest
loans to needy families (NCEE,
n.d.-a).

Students who attend community
college first, do better at the
university level (Quinn-Nilas et
al., 2022).

e Governance and system structure. CTE classes are
offered to students along with academic courses;
however, most vocational education occurs at the
postsecondary level. Industry representatives assist
with CTE program creation (NCEE, n.d.-a).

e CTE programs. Graduates may enter the workforce, or
they may begin in a postsecondary institution (NCEE,
n.d.-a).

e The Canadian Council of Directors of Apprenticeships
develops the national assessment skill standards for 56
trades. Students begin a career/life planning program
while in kindergarten. Students in British Columbia
must take two career education courses in high school
(NCEE, n.d.-a).
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Exhibit E.2.5. China

1.4 Billion People (NCEE, n.d.-i)

Design Components of the K-12 and
Higher Education System

Academic and Nonacademic Standards,
Assessments &
General Information

College/University Information,

More about Assessments & Misc. Education

Information

Career and Technical Education Information

Inspections monitors all schools in
China. But the bureau does not
dictate remedies for low-
performing schools (NCEE, n.d.-i).
e Teachers. Top-performing teachers
are expected to help the lower-
performing teachers. Additionally,
administrators in top-performing
schools spend time in lower-
performing schools (NCEE, n.d.-i).
e Principals. In China, principals
must adhere to the Professional
Standards for Compulsory
Education Principals. Additionally,
principals must complete 360
hours of professional development
every five years (NCEE, n.d.-i).

e Schools. The Bureau of Education

China has a national curriculum.

For Chinese high school students, career
readiness is an essential step in the transition
from high school to university (Gu et al., 2020).
In addition to the tests for graduation and
placement, China has a national assessment that
tests a sample of students in grades 4 and 8 in six
subjects (NCEE, n.d.-i).

Caution. The selection of students for
assessments in China is not representative of the
nation. China has 32 provinces, yet PISA results
are based on scores from only four provinces
(Beijing, Shanghai, Jiangsu, and Zhejiang). Before
Zhejiang participated, the province of Guangdong
participated, and China’s scores were 61 points
lower (Candido et al., 2020; Loveless, 2019).

The postsecondary attainment rate for
citizens 2534 is 18% (NCEE, n.d.-i)

The education system consists of a series
of exams, but the Gaokao is the most
influential (Pires, 2019).

The Gaokoa is the National College
Entrance Exam. It tests skills and
knowledge in Chinese, math, a foreign
language, and a few other subjects. In
general, candidates for vocational upper
secondary schools score lower on the
exam than candidates for academic
schools (NCEE, n.d.-i).

e Governance and system structure. Students can

choose to pursue vocational education at the
end of lower secondary school, around age 15,
but rural students often start vocational
programs earlier. There are separate vocational
secondary and postsecondary programs. About
40% of students attend vocational schools
instead of academic ones (NCEE, n.d.-i).

CTE programs. Research showed that an online
career readiness intervention significantly
increased Chinese high school students' career
readiness and reduced their career decision-
making difficulties (Chen et al., 2021).

36 | AIR.ORG

Maryland CCR Empirical Study: Final Report Appendix E




Exhibit E.2.6. Finland

Population - 5.6 Million People (NCEE, n.d.-c)

Design Components of the K-12 and Higher
Education System

Academic and Nonacademic
Standards,
Assessments &
General Information

College/University Information,
More about Assessments & Misc.
Education Information

Career and Technical Education Information

(FINEEC) oversees schools. FINEEC administers
examinations to students as well. It provides
non-binding recommendations to schools (NCEE,
n.d.-c).

@ Teachers. Finland has no required formal teacher
evaluations. However, some municipalities
create their own. Also, teachers have a great
deal of teaching autonomy in Finland (NCEE, n.d.-
c).

@ Principals. Principals must meet one of three
requirements, along with being qualified to teach
at their school level (1) a Certificate of
Educational Administration, (2) proven
experience in educational leadership, (3) or an
Education leadership credential from a university
(NCEE, n.d.-c).

@ Schools. The Finnish Education Evaluation Center

Finland has a national core
curriculum (NCEE - Finland, 2023).

In Finland, teachers do not have
punitive high-stakes testing. Instead,
the Finnish curriculum focuses on
diversity in assessment methods and
assessments that promote and
guide learning (Muuri, 2018).
Finnish schools have a great degree
of autonomy. No specific regulations
govern factors like class size
(Fakhoury, 2022).

Eighth-grade students must decide
whether they want to pursue an
academic track that could lead to
university study or if they want to
purpose a vocational track leading
to a job out of high school (NCEE,
2023).

All students are able to take the
Matriculation Exam in the 12" grade
for university admission (NCEE —
Finland, n.d., 2023).

The postsecondary attainment rate for
ages 25-34 is 42%. The postsecondary
attainment rate for ages 25-64 is 46%
(NCEE, n.d.-c).

Education in Finland is free at all levels
(Fakhoury, 2022).

Postsecondary institutions primarily use
the Matriculation Exam for admission
decisions. If students do not take the
Matriculation Exam, they have the
option of taking university-based exams
in its place (NCEE, n.d.-c).

There is one postsecondary national
application system. (Fakhoury, 2022).
Unlike most countries, when students
are admitted into a bachelor’s degree
program, they have a right to complete
a master’s degree as well (Muuri,
2018).

Governance and system structure. Industry
representatives assist with creating vocational
programs. Finland's education system has ten broad
fields for students to choose from for their
programs (NCEE, n.d.-c).

CTE programs. All vocational programs include the
same set of academic studies for students. Students
must pass assessments for the vocational
qualification. Once they do, they receive
certification. Once they receive a vocational
certification, they can then move on to university-
level study (NCEE, n.d.-c).

Vocational education/training is largely school-
based. There are also mandatory periods of work-
based learning. Vocational education is
complemented by at least six months of actual work
experience (Musset, 2015).

37 | AIR.ORG

Maryland CCR Empirical Study: Final Report Appendix E




Exhibit E.2.7. Hong Kong

7.3 Million People (NCEE, n.d.-e)

Design Components of the K-12 and
Higher Education System

Academic and Nonacademic Standards,
Assessments &
General Information

College/University
Information,
More about Assessments
&
Misc. Education
Information

Career and Technical Education Information

® Schools. Hong Kong has the Quality
Assurance for Schools Program. This
mandatory framework includes school
self-assessment and external school
inspections (NCEE, n.d.-e).

@ Teachers. Hong Kong does not have a
formal teacher evaluation system.
However, all teachers must be registered
at the Hong Kong Education Bureau
(NCEE, n.d.-e).

® Principals. Aspiring principals must
complete the Certification for
Principalship, in which they complete an
action research project and a
professional development portfolio.
Principals must complete 150 hours of
professional development within a three-
year time frame (NCEE, n.d.-e).

There are nine generic skills that are promoted in the
Hong Kong curriculum: Basic Skills (Communication,
Numeracy/Mathematical, Information Technology),
Thinking Skills (Critical et al.), Personal and Social
Skills (Self-management, and Study/Self-learning,
Collaboration) (Leung et al., 2019).

Students take the Hong Kong Diploma of Secondary
Education Examination (HKDSE) to determine their
college prospects (NCEE, n.d.-e).

Additionally, students take the Hong Kong
Examination (HKALE) for university admission
decisions (Chong-Sze et al., 2020).

To assess career readiness in Hong Kong, researchers
have used the Career Adapt-Ability Scale (CAAS)
(Leung et al., 2022).

e The postsecondary
attainment rate for ages
25 and older is 29.1%
(NCEE, n.d.-e).

e Students need the
Higher Diploma to apply
to bachelor’s degree
programs (NCEE, n.d.-e).

Governance and system structure. The Hong Kong Council
for Accreditation of Academic and Vocational
Qualifications provides oversight of Hong Kong's vocational
education programs. Additionally, the Vocational Training
Council, also known as VTC, provides oversight of the
country’s vocational education and training. VTC is a
government-funded statutory body that advises the Chief
Executive on Vet policy and provides VET to students
(NCEE, n.d.-e)

CTE Programs. The most common vocational education
credential is the Diploma of Vocational Education (DVE)
program, which prepares students to enter the workforce.
If students opt for the DVE, they may still pursue a
bachelor's degree program once they complete a
traditional Higher Diploma, which takes 1-2 years (NCEE,
n.d.-e).
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Exhibit E.2.8. Poland

38.2 Million People (NCEE, n.d.-h)

Design Components of the K-12 and Higher Academic and College/University Information, Career and Technical Education Information
Education System Nonacademic Standards, More about Assessments &
Assessments & Misc. Education Information
General Information

e Schools. Poland has a required inspection e The Ministry of e The postsecondary attainment rate for e Governance and system structure. Today, more than 50% of
system for all schools. The principal must Education in Poland ages 25-34 is 43.5%, and for ages 25-64, Polish students chose vocational pathways. End-of-year test
develop a plan for approval if a school does not oversees a national it is 32% (NCEE, n.d.-h). scores for grade 8 also impact their postsecondary options
meet the accountability metrics. The school curriculum (NCEE, n.d.- e Poland has more postsecondary attrition (NCEE, n.d.-h).
could be shut down if there is no improvement h). than other OECD countries. One possible [e CTE Programs. At the age of 15 (primary school completion,
(NCEE, n.d.-h). e In Poland, the Central explanation for this attrition could be students must decide if they are going into a vocational or

e Teachers. There are two different types of Examination Board students not choosing the best programs academic track. Students who engage in the technical track
teacher evaluations: performance assessment certifies, evaluates, and based on their interests (Zajac & spend five years in a technical secondary program. At least half
(teaching ability evaluation) and assessment of issues vocational Komendant-Brodowska, 2019). of this time must be spent on work-based learning. Upon
professional achievement (measures qualifications (NCEE, completion of the program, vocational school students must
professional development toward promotion). n.d.-h). take a national external exam to attain the vocational
Teachers at all grade levels must hold at least a certification (NCEE, n.d.-h).
master's degree (NCEE, n.d.-h).

@ Principals. In Poland, principals must have five
years of teaching experience and must also
have a master’s degree in education
administration (NCEE, n.d.-h)
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Exhibit E.2.9. Korea

51.7 Million People (NCEE, n.d.-g)

Design Components of the K-12 and Higher Education
System

Academic and Nonacademic
Standards,
Assessments &
General Information

College/University Information,
More about Assessments & Misc.
Education Information

Career and Technical Education Information

years by regional offices. The reviews are not
punitive. Instead, they are used to provide advice on
how schools can improve (NCEE, n.d.-g).

@ Teachers. Teacher quality is very important in Korea.
Across all countries in the world, Korea has one of
the highest percentages of teachers who are fully
certified and have a bachelor’s degree. Teachers are
evaluated annually using national guidelines.
Additionally, teachers rotate through different
schools (NCEE, n.d.-g).

@ Principals. Most principals have an average of 30
years of teaching experience. They must undergo a
180-hour training program (NCEE, n.d.-g).

@ Schools. Schools are evaluated every one to three

Korea uses a national curriculum

(NCEE, n.d.-g).

In Korea, the College Scholastic
Ability (CSAT) Test is used to render
college admissions decisions (Kim &
Kim, 2019).

On the day of the government-
sponsored CSAT, office workers start
later in the day to help reduce the
traffic congestion experienced by
examinees, and the stock market
opens late (Jun et al., 2021).

e The postsecondary attainment rate
for those 25—34 years old is 70%,
while the postsecondary
attainment rate for those 25-64
years old is 50% (NCEE, n.d.-g).

e Students in Korea usually enter
college at age 19; thus, they are
older than the average college
student in the United States (Jun et
al., 2021).

e Governance and system structure. Students begin

vocational education and training (VET) while at the
upper secondary school level. Once students
complete upper secondary VET, they can go
straight to work or apply to 2—3-year vocational
programs at colleges or universities (NCEE, n.d.-g).

e CTE Programs. Over half of the students in VET
programs are in specialized programs such as
manufacturing, information technology, or
agriculture. Most VET college teachers also work in
industry; thus, 84% of VET college instructors are
part-time (NCEE, n.d.-g).
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Exhibit E.2.9. Taiwan

23.6 Million People (NCEE, n.d.-k)

Design Components of the K-12 and

Higher Education System

Academic and Nonacademic Standards,
Assessments &

College/University Information,
More about Assessments &

Career and Technical Education Information

Schools. The major form of school
accountability comes through school
inspections, although schools develop
their own self-evaluations. Some schools
that do not meet the standards can
apply for school improvement assistance
(NCEE, n.d.-k).

Teachers. Teachers are evaluated
annually. These evaluations focus on
teaching, training, service, morality, and
administrative records. The evaluations
are conducted by school staff members
(NCEE, n.d.-k).

Principals. Principals must have at least
four years of teaching experience and
two years of administrative experience.
Additionally, aspiring principals must
take a competitive qualification exam
(NCEE, n.d.-k).

General Information
Students in Taiwan take the General Scholastic
Ability Test (GSAT) for university admission
consideration. The GSAT includes 100-minute
Chinese, English, mathematics, natural sciences,
and social sciences tests. Also, students must
take the Advanced Subjects Tests (AST) for
university consideration (NCEE, n.d.-k).
In Taiwan, only the top 20% of exam takers will
enter the academic tracks, while 80% will go on
to vocational tracks because the senior high
school entrance exam is so competitive (Li et al.,
2021).
There are two categories of junior high school
students in Taiwan: those who are preparing to
go to senior high school and those planning for
vocational technological schools (Tien & Wang,
2016).

Misc. Education Information
e The postsecondary attainment
rate for those 15 years and older
is 46.5% (NCEE, n.d.-k).

e Governance and system structure. Some of Taiwan’s

vocational programs are overseen by local Bureaus of
Education, while others are overseen by the Ministry
of Education.

Another important point is that schools are required
to integrate career planning with the required
academic subject matter (NCEE, n.d.-k).

CTE Programs. Developed by the Taiwan Career
Development and Consultation Association, students
can choose from a variety of training programs, which
consist of 140 hours, 96 hours of class work, 32 hours
of practicum, and 12 hours of supervision (Tien &
Wang, 2016). CTE programs are housed at dedicated
vocational-only schools, comprehensive upper
secondary schools, and junior colleges (NCEE, n.d.-k).
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Exhibit E.2.10. Germany

80 Million People (NCEE, n.d.-d)

Germany is typically not a higher-performing country. However, the country was added at the client’s request.

Design Components of the K-12 and
Higher Education System

Academic and Nonacademic Standards,
Assessments &
General Information

College/University
Information,
More about Assessments &

Career and Technical Education Information

@ Schools. Germany has no national
school regulations. Instead, schools
are controlled by each of the 16
German federal states (Kruse, 2019).
Germany also uses inspections as a
part of the accountability system
(NCEE, n.d.-d).

@ Teachers. It is important to note that
German teachers are paid more than
most teachers in the OECD.
Additionally, the retention rate for
teachers is very high, with 95% for five
years (NCEE, n.d.-d).

e Principals. Germany has no required
training or national principal
requirements (NCEE, n.d.-d).

e Germany has three main curricula platforms. The Gymnasium is
highly academic. The Realschule is academic, but it is less
demanding than the Gymnasium. Lastly, the Hauptschule
curriculum is a basic studies program. Based on the program of
study and test scores, Germany tracks students beginning at
the age of 10-12. Only the Gymnasium program and the
Realschule program prepare students for higher education
(Tieben, 2020).

e The Abitur is the entrance exam for university admittance.
Students must receive 300 points to pass the test (NCEE, n.d.-
d).

e Even more, the Abitur contains four to five subject areas,
including German, foreign language, mathematics, etc. (NCEE,
n.d.-d).

Misc. Education Information

e The postsecondary
attainment rate for those
25-34 years of age is 36%
(OECD, 2022a).

e Germany has experienced
slower tertiary attainment
than most of the other
OECD countries (OECD,
2022a).

e Postsecondary education is
free to all Germans and
European Union citizens
(NCEE, n.d.-d).

Governance and system structure. Like some
other school systems, industry professionals
prepare the training and supervise the
vocational work of students. Students who
complete either the Realschule or the
Haupstchule curriculum usually enroll in
vocational programs after high school (NCEE,
n.d.-d).

CTE programs. Germany has a stronger VET
program than most countries; therefore,
Germany offers more career paths than other
countries (OECD, 2022a).
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Exhibit E.2.11. France

67.6 Million People (Statista, 2023)

France is not a higher-performing country. However, the country was added at the client’s request.
France is not located in the NCEE profile directory; therefore, the format of this table differs slightly from the other tables presented.

Design Components of K-12 and Higher

Education System

Academic and Nonacademic Standards,
Assessments &
General Information

College/University Information,

More about Assessments & Misc.

Education Information

Career and Technical Education Information

e France has initiated decentralization
education system measures since the 1980s
to reinforce the weight of local authorities.
Municipal communities, departments, and
regions participate in the functioning of the
national education system (European
Committee of the Regions, n.d.).

@ In France, 15-year-olds scored slightly above
the OECD average in reading, mathematics,
and science in PISA 2018. However,
disadvantaged students were five times more
likely not to reach the minimum proficiency in
reading (PISA) level than their advantaged
peers (OECD, 2018).

e Some students take the French Baccalaureate or

“le Bac” at the end of high school. This is an
extensive national examination. It marks the
successful conclusion of secondary studies.
Students who wish to move on to postsecondary
studies must take this exam (Cultural Services
French Embassy in the United States, n.d.).

In France, people with college degrees are more
likely to be underemployed or unemployed than
the OECD average (OECD, 2022b).

In France, 12.8% of those 25-34
years old have attained a
bachelor's degree or equivalent.
This is among the lowest among
countries with available data
(OECD 2022b).

France has three types of higher
education institutions:
universities, Grandes écoles,
and specialized schools (Fulbright
France, n.d.).

Governance and system structure.
Upper-secondary level students can follow a
three-year VET program if they want to pursue
higher education (OECD, 2022b).

France is enhancing its upper-secondary
vocational pathways to increase the number of
students entering it. However, disadvantaged
students are over-represented in secondary VET
programs. Eighty-seven percent of the students
in France’s VET programs have parents with no
higher education (OECD 2018, 2022b).
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Appendix F. Alignment Review Information

This section provides additional information about the content and standards alignment
analysis. To conduct the alignment review, AIR drafted review materials, developed an
alignment index to qualitatively code the alighment of content and similarity of rigor, created
an alignment tool to support the alignment review, convened reviewers for alignment sessions,
and analyzed the data from the alignment sessions. In this section, we present an overview of
the review materials, including a description of the high school content area standards,
alignment index, and alignment tool.

F.1. Maryland CCR Standard for Content Areas Included in Alighment Review

ELA and Math

Exhibit F.1.1 outlines the high school ELA and math academic standards used to conduct the
alignment review and a short rationale for their inclusion.

Exhibit F.1.1. Content Area Standards in the Maryland CCR Standard Included in the
Alignment

Course content
Content area standards Rationale

ELA Grade 9/10 The Blueprint sets the expectation that students are
Standards college and career ready by the end of Grade 10.

Math Algebra |, Algebra ll, The Blueprint outlines multiple potential math pathways
Geometry, Statistics  for students to meet the CCR Standard by Grade 10, all of
Standards which include either Algebra I, Algebra Il, or geometry. We

also included statistics in the review since the number of
students who enroll in college statistics courses as their
first-year credit-bearing course is substantial.

Science

This analysis compares the high school Next Generation Science Standards Disciplinary Core
Ideas (DCls) for Physical Science and Life Science and select high school ELA and math standards
to the course content expectations of first-year credit-bearing science courses, which varied
across colleges in terms specificity and depth. To address the variation and develop a better
understanding of the common course content across colleges, AIR synthesized information
collected through the course inventory and from stakeholder input into a conceptual
framework for Life Science and Physical Science (Appendix H.3). The conceptual framework
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aims to summarize college science course content and learning objectives into a straight-
forward description of common content expectations. Using the conceptual framework as a
high-level summary, as well as other materials such as a searchable Excel database of course
learning objectives, course descriptions, and course syllabi, we looked for evidence that the
high school Maryland CCR Science Standards (Life Science and Physical Science) were reflected
within the course content expectations. In addition, we looked at the Disciplinary Literacy
(Reading and Writing) Standards for Science and Technical Subjects.

Certificate-Granting Training Programs

The standards and content alignment analysis also looked at the alignment of high school
standards with content expectations for certificate-granting training programs at Maryland’s
community colleges. Unlike Maryland’s K-12 CCR content standards, there is no commonly
accepted set of college content expectations across postsecondary institutions. This variation is
even more pronounced when examining certificate-granting programs.

In FY22 Maryland’s community colleges offered more than 300 Workforce Training Certificate
(WTC) programs and 241 different courses leading to licenses or certifications (MACC, 2022).
The WTC programs with the highest enrollment? include those in trades, communications, and
manufacturing (including apprenticeships), health care, education, transportation, public safety
and business and professional areas (Exhibit F.1.2). These high-enrollment programs align with
findings from a review of the high demand/high growth industries identified by Maryland’s local
workforce development boards in their 2021 local plans which highlighted the importance of
transportation, manufacturing, health care, and business and professional services.

3 The MACC Workforce Training Dashboard Data Dictionary defines enrollment as “The total number of registrations in a
particular program. For example: One student takes 4 classes in a sequence of classes leading to a certificate of completion.
This is 4 enrollments.”
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Exhibit F.1.2. Workforce Certificate Program Enrollment by Industry* (FY22)

Trades, Communications, and Manufacturing I 1607 1
Health Care I 1 5309
Education I 7207
Transportation GG 076
Public Safety G 5424
Business and Professional G 427
Other NN 2704
Information Technology I 1594
Culinary, Entertainment and Personal Services [l 555
Animal and Plant Services M 387

Recreational and Fitness Professionals B 252
0 2000 4000 6000 8000 10000 12000 14000 16000 18000

EFY22 Enrollment

Source: MACC Workforce Training Dashboard, FY22

We examined two existing workforce frameworks and the extent to which Maryland’s
Disciplinary Literacy Standards, Mathematical Practices and Science and Engineering Practices
align to those content expectations. These frameworks include the U.S. Department of Labor’s
O*NET Content Model and the U.S. Department of Education’s Employability Skills Framework.

O*NET Content Model

O*NET is managed and maintained by the U.S. Department of Labor and provides occupational
information such as “standardized and occupation-specific descriptors on almost 1,000
occupations covering the entire U.S. economy”>. The O*NET Content Model provides a

framework that articulates the “key attributes and characteristics of workers and
occupations”.® One component of the model focuses on Worker Requirements and includes
Basic Skills that “facilitate learning or the more rapid acquisition of knowledge” (Exhibit F.1.3)
and Cross-Functional Skills that “facilitate performance of activities that occur across jobs”
(Exhibit F.1.4).

4 The Workforce Training Dashboard currently reports workforce training certificates in these eleven industry categories.
5 https://www.onetcenter.org/overview.html
6 https://www.onetcenter.org/content.html
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Exhibit F.1.3. O*NET Basic Skills

Skill Description

Content Skills. Background structures needed to work with and acquire more specific skills in a variety of

different domains.

Active Listening

Mathematics

Reading Comprehension
Science

Speaking

Writing

Giving full attention to what other people are saying, taking time to understand the
points being made, asking questions as appropriate, and not interrupting at
inappropriate times.

Using mathematics to solve problems.

Understanding written sentences and paragraphs in work-related documents.
Using scientific rules and methods to solve problems.

Talking to others to convey information effectively.

Communicating effectively in writing as appropriate for the needs of the audience.

Process Skills. Procedures that contribute to the more rapid acquisition of knowledge and skill across a

variety of domains.

Active Learning

Critical Thinking

Learning Strategies

Monitoring

Understanding the implications of new information for both current and future
problem-solving and decision-making.

Using logic and reasoning to identify the strengths and weaknesses of alternative
solutions, conclusions, or approaches to problems.

Selecting and using training/instructional methods and procedures appropriate for
the situation when learning or teaching new things.

Monitoring/assessing performance of yourself, other individuals, or organizations to
make improvements or take corrective action.

Source: Basic Skills: https://www.onetonline.org/find/descriptor/browse/2.A
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Exhibit F.1.4. O*NET Cross-Functional Skills

Skill Description

Complex Problem-Solving Skills. Developed capacities used to solve novel, ill-defined problems in complex,
real-world settings.

Complex Problem Identifying complex problems and reviewing related information to develop and
Solving evaluate options and implement solutions.

Resource Management Skills. Developed capacities used to allocate resources efficiently.

Management of Determining how money will be spent to get the work done, and accounting for
Financial Resources these expenditures.

Management of Obtaining and seeing to the appropriate use of equipment, facilities, and materials
Material Resources needed to do certain work.

Management of Motivating, developing, and directing people as they work, identifying the best
Personnel Resources people for the job.

Time Management Managing one's own time and the time of others.

Social Skills. Developed capacities used to work with people to achieve goals.

Coordination Adjusting actions in relation to others' actions.

Instructing Teaching others how to do something.

Negotiation Bringing others together and trying to reconcile differences.

Persuasion Persuading others to change their minds or behavior.

Service Orientation Actively looking for ways to help people.

Social Perceptiveness Being aware of others' reactions and understanding why they react as they do.

Systems Skills. Developed capacities used to understand, monitor, and improve socio-technical systems.

Judgment and Decision Considering the relative costs and benefits of potential actions to choose the most
Making appropriate one.

Systems Analysis Determining how a system should work and how changes in conditions, operations,
and the environment will affect outcomes.

Systems Evaluation Identifying measures or indicators of system performance and the actions needed to
improve or correct performance, relative to the goals of the system.

Technical Skills. Developed capacities used to design, set-up, operate, and correct malfunctions involving
application of machines or technological systems.

N/A N/A

Note. The Technical Skills reflected in O*NET Cross-Functional Skills were deemed to be not applicable to this task
and are noted as N/A above.
Source: Cross-functional Skills: https://www.onetonline.org/find/descriptor/browse/2.B
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Employability Skills Framework

The Employability Skills Framework was developed by the U.S. Department of Education to
support the work of the Office of Career and Technical Education. It includes nine skills across
three categories that describe the academic knowledge (Applied Knowledge), technical
expertise (Workplace Skills), and cross-cutting abilities (Effective Relationships) students need
to develop to be college and career ready (Exhibit F.1.5).

Exhibit F.1.5. Employability Skills

Category Skill Description
Applied Applied Academic Skills  Based on academic disciplines and learning (e.g.,
Knowledge reading, writing, mathematical strategies and
procedures, scientific principles and procedures)

Critical Thinking Skills Includes content related to analyzing, reasoning, solving
problems, planning, organizing, and making sound
decisions.

Workplace Resource Management  Includes content related to successfully performing tasks
Skills by managing time and other resources.

Information Use Includes content related to understanding, evaluating,
and using a variety of information.

Communication Skills Includes content related to communicating effectively
with others in multiple formats.

Systems Thinking Includes content on successfully performing tasks by
understanding relationships among the components of a
system.

Technology Use Includes content related to applying information
technology appropriately and effectively.

Effective Interpersonal Skills Includes content related to the ability to collaborate as
Relationships part of a team, communicate effectively, maintain a

positive attitude, and contribute to overarching goals.

Personal Qualities Includes content related to effective relationships
including responsibility, self-discipline, flexibility,
integrity, initiative, professionalism and self-worth,
willingness to learn, and acceptance of responsibility for
one's own personal growth.

Source: https://cte.ed.gov/initiatives/employability-skills-framework

F.2. Alignment Tool and Note-Taking Tool

AIR developed the Alignment Tool as a coding template to guide reviewers through the
alignment process and create a space for each reviewer to independently rate alignment
between high school standards and college content expectations. Reviewers selected a rating
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for each standard that best represents the extent to which there is evidence of content
alignment and the level of rigor similarity between Maryland CCR Standards and the conceptual
framework for postsecondary expectations and/or college course content.

The Alignment Tool included a field for reviewers to provide a narrative justification for their
rating (e.g., evidence of alignment and/or misalighment) as well as any general comments
about the standard or course content expectations.

AIR also created a Note-Taking Tool for reviewers to capture notes and thoughts during the
alignment review, for use prior to entering any final information in the Alignment Tool.

F.3. Reviewers

AIR and its partner, CALCO Consulting Group, identified a set of reviewers with relevant
expertise and experience to conduct the alignment reviews. Given that the findings from the
ELA and math alignment reviews would also be used to ground the science and workforce
alignment reviews, we identified a larger number of reviewers for those content areas to
ensure a diversity of experience and perspectives contributed to the findings. Exhibit F.3.1 lists
the reviewers for each content area.

Exhibit F.3.1. Alignment Reviewers

ELA Reviewers Math Reviewers Science and Workforce
Reviewers
Lori Belzman, CALCO Alka Arora, AIR Tori Cirks, AIR
Christina Davis, AIR Christy Brooks, AIR Marissa Spang, AIR
Courtney Gross, AIR Beverly Gilbert, CALCO Jasmine Park, AIR
LaSantra Ledet, CALCO Tami Hocker, CALCO Sarah Frazelle, AIR

Nara Nayar, AIR Amanda Mickus, AIR

Jasmine Park, AIR Treshonda Rutledge, AIR
Cory Stai, AIR Kerry Vieth, AIR
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Appendix G. Details About the Alighment Ratings

G.1. Analyzing Alignment Ratings and Justifications

As described in Section C.2 in the main body of the final report, content experts reviewed
developmental and first-year credit-bearing college course materials regarding content
expectations, identified topics within academic standards, and coded alignment of the high
school content standards using the alignment index. To analyze the level of alignment between
Maryland Grades K—12 content standards and postsecondary course content, we aggregated
the individual reviewer codes and summarized the content expert rationales across high school
standards to determine a single, more parsimonious, content alignment rating and rigor
alignment rating for each high school standard. We aggregated the individual codes from each
reviewer separately for both content alignment and rigor alignment using the median rating
across reviewers. For content alignment, we rated each high school content standard as
aligned, partially aligned, or not addressed in the college courses. For rigor alignment, we rated
each high school content standard using the following categories: higher rigor in the college
course, similar rigor as the college course, lower rigor in the college course, or not addressed in
the college course. If content alighment for a high school standard was rated as not addressed
in the college course, then the rigor alignment was automatically rated as not addressed in the
college course.

There was no expectation that the content of every single high school standard included in the
alignment review would be aligned to all college course content. In fact, the underlying
assumption was that all high school standards should not be fully aligned given the breadth and
depth of the high school standards and the specific focus areas on which postsecondary courses
are grounded. Although we did not anticipate that each high school standard would be
reflected in the developmental and first-year credit-bearing course content, we developed
content maps to depict evidence of areas of alignment based on the reviewer ratings and an
analysis of the alignment.

For the alignment review, reviewers relied primarily on what was explicitly included in college
course materials (e.g., course descriptions, syllabi), which varied across colleges in the level of
detail provided about course content and student learning objectives. While some input was
provided through stakeholder activities, those conversations resulted in more general
references to expectations related to academic content.
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In addition to the content maps, AIR conducted a qualitative analysis of the narrative
justifications that reviewers provided for the ratings to identify themes related to alignment or
misalignment to inform actionable recommendations.

G.2. ELA Alignment Ratings
Overview of the ELA Standards

Reading Literature

Reading Literature contains four clusters: Key Ideas and Details, Craft and Structure, Integration
of Knowledge and Ideas, and Range of Reading and Level of Text Complexity. Key Ideas and
Details contains three anchor standards focused on utilizing textual evidence to determine
central ideas and themes. Craft and Structure broadens the analysis to how the author conveys
mood and style effects through the structure of the text. The third cluster, Integration of
Knowledge and Ideas, widens the analytical lens from one text to comparison across media
sources. For the standards in this cluster, students are expected to analyze themes in multiple
works, compare different representations of a story, and evaluate the effectiveness of different
artistic mediums for telling a story. The final cluster, Range of Reading and Text Complexity,
outlines the expectation that students read and comprehend literature in the grades 9-10 text
complexity band.

Reading Informational Text

Reading Informational Text contains the same four clusters as Reading Literature, but the
anchor standards are altered to reflect the change in genre. The first cluster, Key Ideas and
Details, contains three anchor standards in which students are expected to determine the
central idea, identify textual evidence, and analyze the order in which an author presents
information. The second cluster, Craft and Structure, contains three anchor standards that
focus on how the author’s choices impact the reader’s understanding of the text. For this
cluster, students are expected to interpret the meaning of words and phrases, analyze how an
author’s ideas develop, and determine an author’s point of view. For the third cluster,
Integration of Knowledge and Ideas, students are expected to broaden their analytical lens to
include two or more texts. For the three anchor standards in this cluster, students are expected
to identify and evaluate arguments, analyze multiple accounts of a subject told through
different mediums, and analyze U.S. documents of historical significance. The final cluster,
Range of Reading and Text Complexity, outlines the expectation that students read and
comprehend informational text in the grades 9-10 text complexity band.
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Writing

The Writing strand has four clusters: Text Types and Purpose, Production and Distribution of
Writing, Research to Build and Present Knowledge, and Range of Writing. The first cluster, Text
Types and Purpose, includes three standards separated by writing style: argumentative,
informative/explanatory, and narrative. For each standard, students are expected to be able to
conduct a self-analysis of their writing strengths and weaknesses, use an organizational
structure appropriate for the writing purpose, effectively integrate evidence when necessary,
and use a tone appropriate for the style of writing. The second cluster, Production and
Distribution of Writing, includes three standards focused on the writing process. For this
cluster, students are expected to produce writing tailored to the task and audience, strengthen
writing through a revision process, and publish writing online. The third cluster is Research to
Build and Present Knowledge. The four standards in this cluster outline expectations related to
the research process. Students are expected to conduct formulate and conduct research
projects, appropriately integrate information from multiple sources, draw evidence from texts
to support their claims, and write over both extended and shorter time frames for a variety of
audiences. The fourth cluster is Range of Writing and includes one standard related to students
gaining experience in writing within different time frames (e.g., longer periods for research
papers; shorter periods for other purposes)

Speaking and Listening

The Speaking and Listening strand has two clusters: Comprehension and Collaboration and
Presentation of Knowledge and Ideas. Comprehension and Collaboration contains three anchor
standards in which students are expected to participate in collaborative discussions, evaluate
the credibility of multiple sources of information, and evaluate a speaker’s point of view. The
second cluster, Presentation of Knowledge and Ideas, contains three anchor standards. For
these standards, students are expected to present information supported with evidence, utilize
digital media to enhance presentations, and adapt speech to the context in which they present
information.

Language

The Language strand has three clusters: Conventions of Standard English, Knowledge of
Language, and Vocabulary Acquisition and Use. The first cluster, Conventions of Standard
English, contains two anchor standards in which students are expected to demonstrate
proficiency in the conventions of standard English grammar, usage, capitalization, punctuation,
and spelling. The second cluster, Knowledge of Language, has one anchor standard. For this
standard, students are expected to understand the function of language in different contexts in
order to make appropriate stylistic choices. This standard includes the expectation that student
writing conforms to the guidelines of a relevant style manual. The third cluster, Vocabulary

53 | AIR.ORG Maryland CCR Empirical Study: Final Report Appendix G



Acquisition and Use, contains three anchor standards. For these standards, students are
expected to derive the meaning of a word or phrase through contextual clues, consult
reference materials when necessary, demonstrate an understanding of figurative language, and
independently gather vocabulary knowledge when faced with an unknown term.

Alignment of Standards to Course Content

This analysis compared specific grade-band high school ELA standards to community college
course content expectations which varied across colleges in terms specificity and depth. To
address the variation and develop a better understanding of the common course content across
colleges, AIR synthesized information collected through the course inventory and from
stakeholder input into two conceptual frameworks — one for developmental college English and
one for first-year credit-bearing college English Composition (Appendix H.1). The conceptual
frameworks aim to summarize college course content and learning objectives into a straight-
forward description of common college content expectations.

Using the conceptual framework as a high-level summary, as well as other materials such
coding outputs, a searchable Excel database of course learning objectives, course descriptions,
and course syllabi, ELA content experts looked for evidence that the Maryland CCR high school
ELA Standards (Grade 9—10) were reflected within the course content expectations.

Exhibits G.2.1 — G.2.5 provide alignment ratings for each standard by strand and cluster within
the Maryland CCR ELA Standards.

Exhibit G.2.1. Standards for Reading Literature

Standard Developmental English First-year credit-
bearing English

Content Rigor Content Rigor

Key Ideas and Details

RL.9-10.1. Cite strong and thorough textual evidence to Not Not Not Not
support analysis of what the text says explicitly as well as addressed addressed addressed addressed
inferences drawn from the text.

RL.9-10.2. Determine a theme or central idea of a text and Not Not Not Not
analyze in detail its development over the course of the addressed addressed addressed addressed
text, including how it emerges and is shaped and refined by

specific details; provide an objective summary of the text.

RL.9-10.3. Analyze how complex characters (e.g., those Not Not Not Not
with multiple or conflicting motivations) develop over the addressed addressed addressed addressed
course of a text, interact with other characters, and

advance the plot or develop the theme.
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Standard Developmental English First-year credit-
bearing English

Content Rigor Content Rigor

Craft and Structure

RL.9-10.4. Determine the meaning of words and phrases as Not Not Not Not
they are used in the text, including figurative and addressed addressed = addressed addressed
connotative meanings; analyze the cumulative impact of

specific word choices on meaning and tone (e.g., how the

language evokes a sense of time and place; how it sets a

formal or informal tone).

RL.9-10.5. Analyze how an author's choices concerning Not Not Not Not
how to structure a text, order events within it (e.g., parallel addressed addressed addressed addressed
plots), and manipulate time (e.g., pacing, flashbacks) create

such effects as mystery, tension, or surprise.

RL.9-10.6 Analyze a particular point of view or cultural Not Not Not Not
experience reflected in a work of literature from outside addressed addressed addressed addressed
the United States, drawing on a wide reading of world

literature.

Integration of Knowledge and Ideas

RL.9-10.7. Analyze the representation of a subject or a key Not Not Not Not
scene in two different artistic mediums, including what is addressed addressed addressed addressed
emphasized or absent in each treatment (e.g., Auden's

"Musée des Beaux Arts" and Breughel's Landscape with the

Fall of Icarus).

RL.9-10.8. (Not applicable to literature) This Anchor Standard is not applicable to
Literature

RL.9-10.9. Analyze how an author draws on and transforms Not Not Not Not

source material in a specific work (e.g., how Shakespeare addressed addressed addressed addressed

treats a theme or topic from Ovid or the Bible or how a
later author draws on a play by Shakespeare).

Range of Reading and Level of Text Complexity

RL.9-10.10. By the end of grade 9, read and comprehend Not Not Not Not
literature, including stories, dramas, and poems, in the addressed addressed addressed addressed
grades 910 text complexity band proficiently, with

scaffolding as needed at the high 