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e Suppose you have three elements to classify CTE
students. These elements are:

v" The total number of CTE credits enrolling and
completing

v The total number of occupational areas enrolling and
completing

v The total number of credits in any one occupational area

* Based on the above elements, how many different
types of CTE students can you identify?
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~ Defining the CTE student

e Different denominations: concentrator, participant,
investor ...
e “Traditional” classification in large surveys:
* Academic track
* Vocational track

» Neither and both (dual)—as defined in the NCES
sample survey

e NCES: Fulfillment of an occupational area if 3 or more
credits are taken in that area (“occupational
concentrator”)

e Different levels, different goals
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 Traditionally, CTE includes only the total number of CTE
credits enrolled and completed either across all areas or
within one area to identify the extent of participating or
concentrating in CTE. A three-credit threshold is used to
divide CTE students into participants and concentrators

 The NRCCTE has begun exploring, examining, and
analyzing credits taken within an occupational area,
across all occupational areas, and the number of
occupational areas in which high school graduates
participate and concentrate

® The source of the data is the US Department of
Education sample survey data, specifically the 2005
NCES High School Transcript Studies (HSTS) data and
the Education Longitudinal Study (ELS) data



® The purpose is to understand, the level, mix, and
intensity of CTE course-taking within and across
different occupational areas.

 The NRCCTE has expanded the participant-concentrator
dichotomy by creating a taxonomy that more accurately
represents CTE course-taking.

e Using the Classification of Secondary School Courses
(CSSC) different parts of the high school graduates’
transcripts are analyzed
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* Following along the lines of NCES, the basic steps are
as follows:
» |dentify CTE and Academic courses

>
>

>

Divided CTE into 13 occupational areas
Divided Academic into different subject areas,
iIncluding Math and Science

Categorized Math & Science courses by three
levels: Less than Basic, Basic, and Advanced
|dentified Academic and CTE courses which
are in sequence and further divided by No
Sequence/Sequence

Determined the last grade year Math & Science
course taken
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* Dividing CTE course taking patterns of high school
graduates (students) into three facets:

» Identify how many credits high school graduates takes and
completes within each occupational area

» Determine the total number of CTE credits enrolled and
completed across all occupational areas

» Count the number of occupational areas in which each
graduate enrolls and completes courses

e A crosstab has been built that relates the above three
facets creating the following (shown on the next slide)



Participant

Total CTE credits0-< 3

CTE Credits within an Occ. Area

>1 and <3

No CTE
Course
Taking

>

Zero Occ. Area

Single Occ. Area

Nc%c Occ. Areas

W. Area

Total CTE credits >=3

Not Applicable l/

1

A

Not Aprlicable

2

CTE Credits within an Occ: Area

>0-<1

1 >1 and

Single Occ. Area

Not Applicable

Multiple Occ. Area

No of Occ. Areas

/

3

Concentrator

0 is No CTE Course Taking; 1,2, and 3 are classified as Participants; 4 is classified as Concentrators
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Participant

Total CTE credits0-< 3

CTE Credits within an Occ. Area

>1 and <3

No CTE
Course
Taking

>~

Zero Occ. Area

Single Occ. Area

No/lf Occ. Areas

Wc. Area

Total CTE credits >=3

Not Applicable l/

19%

A

Not Aprlicable

30%

CTE Credits within an Occ: Area

>0-<1

1 >1 and

Single Occ. Area

Not Applicable

Multiple Occ. Area

No of Occ. Areas

/

27%

Concentrator

0 is No CTE Course Taking; 1,2, and 3 are classified as Participants; 4 is classified as Concentrators
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eformulating CTE Course Taking

Number of Occupational Areas

ZERO ONE OR MORE

<3
Total Number
of Credits
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eformulating CTE Course Taking

Number of Occupational Areas

Total Number
of Credits

ZERO ONE OR MORE

INVESTOR EXPLORER
<3

ENTREPRENEUR CONCENTRATOR
>=3
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e Now that you have the four different ways of defining
CTE course-taking, how about their academic course-
taking, specifically Math and Science? Can be
discussed in terms of the following:

v Math & Science course-taking sequence
v"Grade in which last Math & Science course taken
v Highest Math & Science course taken

e What might be the Math & Science course-taking for
each of the four groups of CTE students?

14
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The data used for the statistical analysis in this paper is drawn from the 2005
High School Transcript Study (HSTS), which is a representative sample of
all high school graduates in the United States. The sample chosen for the
study was based on the following criteria:

® Only public high school students graduating from comprehensive high
schools are included

e Only students who have enrolled in both CTE courses and academic courses
are included, having completed at least a standard academic curriculum

e All public high graduates leaving with a standard regular diploma after
meeting 100% of the graduation requirements

e The graduate has a transcript for all four years of high school, restricted to
credit earned in courses in which the graduate has received an A-F grade

® The minimum number of academic credits is 13 and the minimum number
of CTE credits is one

After accounting for missing values, the total sample size was equal to just over
18,280. The sample was a representative of approximately 1.9 million public
high school graduates, who met the above criteria.



ACADEMIC COURSE TAKING REQUIREMENTS

Defining curriculum levels FIGURE 2 Course credit requiremients to attain spedfied curriculum levels
In thés report, three curriculum levels are used to STANDARD MIDLEVEL RIGOROUS
report on the coursetaking patterns of graduztes: ENGLISH 4 4 4
standard, midenel, and ngoseus. The cumcubum levels SOOAL STUDIES 3 3 3
are based on the number of credits and the types of ATHEMARCS 3 3 4
courses graduates completed. For example, a standard (Including geometry and (ncludng precaioudus
curriculum level consists of four credits of English; o aialindy or higher
three credits each of sedal studies, mathematics, SOENCE 3 3 3

sdence; langage lincluding at feast two {inckicing biology,
" oo Gz of biclogy, cheméstry, | chemistry, and physics)
describes the course credits graduates need to and physics)
compiete 10 be dassified at each cumicuum level

FOREIGN LANGUAGE 0 1 3

NOTE:  This ks a medified version of camicuium levets vsed by Lasra Hom and Lawrence K Kojai (40 oo Aoademic Gamudm gnd the femstence At Thaougt (adege, National Coreat
Sor Ecucation Statiseics, WCES 200163, LS. Department of Educacion, Washington, DC: 206%), The standand curriculum level s aquivalent t whiat Hom ang Kojaku refier to 2
3 czee comkubom; the nomenclaturz used is this report & different to aveed confusion with com credis alsn dfscussed in this raport. One ciffesance between this report an the
dlassification by Fom and Kafabu ks that 1o be considzred as having completed a ngurots curriculum, this report does ot squive graduates 1 have taken 2n AP or honors
course. This modification was mads t erswe that KSTS data foe earker years ane cansistent with data for 2005, -
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CTE Course
Math/Science Course Taking Sequencing

Math Science
CTE Categories No Sequence Sequence No Sequence Sequence
Investor 29% 71% 80% 20%
Explorer 32% 68% 81% 19%
Entrepreneur 31% 69% 82% 18%
Concentrator 28% 72% 83% 17%
All CTE Taking Graduates 30% 70% 82% 18%

Sequence is defined as taking both lower- and higher-order sequenced courses in Math or Science

17



CTE Course
Math/Science Course Taking Levels

Math Science
Less than Less than
CTE Categories Basic Basic Advanced Basic Basic Advanced
Investor 0% 38% 62% 1% 48% 52%
Explorer 0% 45% 55% 1% 52% 48%
Entrepreneur 1% 53% 46% 1% 58% 41%
Concentrator 1% 57% 42% 1% 61% 37%
All CTE Taking Graduates 1% 50% 50% 1% 56% 44%
Less than Basic: Courses that are generally not part of Academic Curriculum Standards; Basic: Courses like Algebra,
Geometry, and Trigonometry are usually part of academic curriculum standards; Advanced: Courses like Calculus, AP
Math, AP Science etc. that are taken by graduates committed to seeking entry into postsecondary, usually four-year
universities
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Grade Level in which Last Math/Science Course Taking

Math Science
CTE Categories 10th Grade | 11th Grade | 12th Grade 10th Grade | 11th Grade | 12th Grade

Investor 2% 24% 74% 3% 35% 62%

Explorer 2% 28% 70% 4% 37% 59%
Entrepreneur 3% 34% 63% 6% 43% 51%
Concentrator 4% 40% 57% 7% 48% 45%

All CTE Taking Graduates 3% 32% 65% 5% 42% 53%

Grade levels are when the high school graduate has taken their last Math and Science course

19
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o CTE Course-taking Intensity and Math/Science Sequencing

» Many more graduates participate in Math sequencing than
they do in Science sequencing

» As CTE Course-taking intensity increases, there is no clear-
cut relationship with Math sequencing; but with Science
sequencing there is a negative relationship

* CTE Course-taking Intensity and Math/Science Levels

» Nearly all graduates participate in at least at the Basic Math
and Basic Science course-taking levels regardless of CTE
course-taking intensity

» As CTE Course-taking intensity increases, graduates are more
likely to take and complete Basic courses in Math and Science
than they are Advanced Math and Science
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e CTE Course-taking Intensity and Last Grade in which
Math/Science Courses are taken

» A very small proportion of graduates take their last Math and
Science course in the 10" grade

» Not surprisingly, given academic requirements, Math and
Science course-taking is typically not completed before the
uth grade

» As CTE Course-taking Intensity increases, graduates are more
likely to complete their Math and Science requirements by
the nth grade
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Preliminary Conclusions—and-tmplicatic

» Not taking Science courses in sequence might be problematic
since the occupations of the future (e.g., allied health care)
are requiring Science courses to be taken more in the form of
a sequence. This is particularly relevant when increasing CTE
course-taking intensity implies specialization in occupational
areas such as heath and engineering technologies

» The unclear Math sequencing relationship to CTE course-
taking intensity may be indicative of Math avoidance. It could
also be because may of the occupational areas may not
require higher level math course. This further is reinforced by
those graduates with increasing CTE course-taking intensity,
who stop taking higher order Math courses in the 11t" grade.



» Seeking substitutes for higher-sequenced Math and Science
courses, specifically those concentrating in one or more
occupational areas, and going for a substantial period without
taking Math may result in a lack of preparedness when it
comes to postsecondary entry.

» Missing Math and Science course-taking during the entire
12th grade is problematic. However, it raises the possibility of
creating more Math and Science courses that are applied, but
at the same time, more relevant and rigorous. Such courses
should help narrow the chasm that now exists between high
school exit and postsecondary entry.
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e With the four different ways of defining CTE course-
taking, what is the likelihood that high school
graduates will:

v"Not drop out of high school
v Be college and career ready
v continue their program into postsecondary

*  Which of the four CTE groups are likely to continue in
the same occupational area that they started in high
school (programs of study)

24
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e Data: Education Longitudinal Study of 2002, 12t"
grade Cohort (2004)

* Base Year, 1%t Follow-up, and 2" Follow-up (2006) and
transcript (restricted) data

e In addition to applying CSSC taxonomy, CTE student
enrollment in sets of CTE occupational areas were
identified, the number of occupational areas CTE
students enroll, and whether or not each student met
the 3-credit threshold within each occupational area



e Sample restricted to high school graduates who took both CTE
and academic courses, graduating from comprehensive high
schools, and were enrolled in postsecondary CTE programs
within two years of graduation

e Each graduate CTE enrollment level in each occupational area
identified as “not enrolled,” “not fulfilled”, and “fulfilled”

e For each graduate, an occupational area combination variable
is developed to indicate which occupational areas a graduate
enrolls in, and which of the three levels --- not enrolled,” “not
fulfilled”, and “fulfilled” --- the graduate chooses

* The top ten occupational area combinations are extracted for
each graduate enrolled using the CTE typology developed by
the NRCCTE

26
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; Frequencies of CTE Credit Categorizations (n=2,698,609)

CTE Credit Categorization %

No CTE credits 8.0

More than 0 and less than 1 CTE credits, no occupational area fulfilled

S
1 CTE credit, no occupational area fulfilled 10.7
More than 1 and less than 3 CTE credits, no occupational area fulfilled

29.9
3 CTE credits, no occupational area fulfilled 7.6
More than 3 CTE credits, no occupational area fulfilled 19.6
3 CTE credits, 1 occupational area fulfilled 0.8

More than 3 credits, at least 1 occupational area fulfilled 16.0
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Frequencies of Gender, Race and Socioeconomic Status
by CTE/Credit Categorizations for Public High School Students
/atf\r\ olSuly

[0l /1 2\ 3/ 4 N5 5

7\ Weighted n

Female 9.0 8.1 11.4 308 7.6 18.4 0.9 13.8 1,378,033
Male 6.9 6.8 9.9 8.9 7.6 20.8 0.7 18.3 1,320,577
White 8 1,633,287
Black 379,133
Hispanic 421,325
Asian 122,181
Other 142,684
SES-Q1 (Low) 640,172
SES-Q2 687,844
SES-Q3 703,344
SES-Q4 (High) 667,249

Group 0: No CTE credit

Group 1: More than 0 anc han1C 0 occupational a

Group 2: 1 CTE credit, no

pational area ed

Group 3: More than 1 and less than 3 CTE credits, no occupational area fulfilled

Group 4: 3 CTE credits, no occupational area fulfilled

Group 5: More than 3 CTE credits, no occupational area fulfilled

Group 6: 3 CTE credits, 1 occupational area fulfilled

Group 7: More than 3 credits, at least 1 occupational area fulfilled 28
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e Students taking more than 3 CTE credits, with or without a
focus on an occupational area, are 36% to 59% less likely to
drop out of high school than those taking fewer CTE
credits.

e Students who have taken 3 or more CTE credits, fulfilling
the requirements of an occupational area or not, are at least
43% more likely to attend 2-year colleges than those taking
fewer CTE credits.

* Based on high school graduate transcripts that describe
CTE and academic course taking, and using conventional
definitions of college, career, and college and career
readiness, early estimates for each are 42%, 28%, and 18%,
respectively.
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Occupational Business/management/mar
Area Not Fulfilled keting/related;

Consumer Services;

Less th it -
(Less than 3 Credits Business support and

One Occupational

Engineering
technologies/technicians:

management; . .
Area) : . . Arts--visual and performing;
Computer and information ) ..
. Health professions/clinical
science; .
- . sciences;
1 Communications and design )
Education

» High school graduates take CTE courses in “newer” CTE clusters

* Enrolling in postsecondary programs that have some degree of
“marketability”

* With CTE credits averaging around one and high school CTE enrollment in
only one occupational area, how are secondary and postsecondary
programs related and connected?
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Occupational
Area Not Fulfilled
(Less than 3 Credits

Consumer Services;
Computer and information  Business/management/mar

science; keting/related;
More than One . . . .
) Business support and Health professions/clinical
Occupational Area) )
management; sciences;
{2} Communications and design; Education

Business Finance

» High school graduates take CTE courses in “newer” CTE clusters

* Enrolling in postsecondary programs that have some degree of
“marketability” but choices appear to be narrowing

* With CTE credits averaging around 1.80 and CTE enrollment in more than
one occupational area, will the case for secondary and postsecondary
programs linkages be better defined?
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Area Not Fulfilled Business/management/

Occupational

Communications and design;

) marketing/related;
Business support and g/

(More than 3 Credits

and more than one Engineering
) management; X ..
occupational area but . technologies/technicians:
. Consumer Services;
not reaching the 3- . . Health
) Computer and information ) ..

credit threshold for an science: professions/clinical

occupational area) . . sciences;

Business Finance; )
. Education
3 Marketing

» High school graduates take CTE courses in “newer” CTE clusters but mix
and match occupational areas but not enough to concentrate in any one

* Enrollment in postsecondary programs appear to link back to high school
CTE enrollment

* With CTE credits averaging around almost four and CTE enrollment in
more than one occupational area, are these CTE students laying a
foundation for a program of study?
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Postsecondar
CTE Group High School CTE AREA y
Program
i Health Sciences (F); Business/management/
Occupational ... . .
Area Fulfilled Communications and design (F); marketing/related;
.. Computer and information sciences Engineering
(at least 3 credits . . .
. (F); technologies/technicians:
in one . .
. Consumer Services (F); Arts--visual and
occupational area) : .
Agriculture and natural resources performing;

{4} (F); Health

Business support and management; professions/clinical
Engineering technologies sciences;
Education

* High school graduates take CTE courses in “newer” CTE clusters but mix
and match occupational areas but concentrate in at least one occupational
area

* Enrollment in postsecondary programs appear to link back to high school
CTE enrollment

» With CTE credits averaging over four and a half and graduate fulfills at
least one occupational area, are these CTE students making their program
of study at the high school level itself?
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