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The Leaky STEM Pipeline

Fall 2005

4.01 Million 2.8 Million 1.9 Million
9th Graders 4  S¢ v College Plans

Fall 2005 2009-1

Only 1.3 Million
Coliege Ready 278,000 Majoring in STEM

167,000
STEM
Graduates
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What Employers Want

Are they really ready to
work? Employers’
perspectives on the
basic knowledge and
applied skills of new
entrants to the 21st

century U.S. workforce
(2006)
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Table 6

Rating Percentages for High School Graduates

Very few rate skills of new entrants with a high school diploma as “excellent.”

Adequate

Rank  Skill

Excellent

Rank  Skill

Deficient
Rank  Skill
Basic knowledge /skills
1 WritinginEnglish........... 72.0%
2  Foreign Languages ......... 61.7
3 Mathematics .............. 53.5
4  History/Geography ......... 457
5 Government/Economics..... 45.6
6 Science ... iwsisnvaiesas 44.5
7  Reading Comprehension ..... 38.4
8 Humanities/Arts ........... 30.7
9  English Language........... 21.0
Applied skills
1 Written Communications .... 80.9
2 leadership .......c.ceuunn 72.5
3  Professionalism/Work Ethic .. 70.3
4 Critical Thinking/
Problem Solving ........... 69.6
5 Lifelong Learning/
Self Direction «...c.ooccov 00000 58.2
6  Creativity /Innovation ....... 54.2
7  Oral Communications ....... 52.7
8  Ethics/Social Responsibility . . 44.1
9  Teamwork/Collaboration .... 34.6
10 Diversity ....cooviiiniiiannn 27.9
11 Information Technology
Application. ... .o 0 aa il 21.5

Number of respondents varied for each question,
ranging from 258 to 357 for basic skills and 342 to
353 for applied skills.

Basic knowledge/skills
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English Language . ..........
Humanities/Arts ...........
Reading Comprehension . . ...
SCIOMOR. s o5 atimataoro s 5 s
Government/Economics .. ...
History/Geography .........
Mathematics ..............
Foreign Languages .........
Writing in English . ..........

Applied skills
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Information Technology
Application .. ..... ...
L o A s
Teamwork /Collaboration . ...
Ethics/Social Responsibility . .
Oral Communications .......
Creativity /Innovation .......
Lifelong Learning/

Self Direction ..............
Critical Thinking/

Problem Solving ...........
Professionalism/Work Ethic ..
Leadership
Written Communications . ...

28.3
26.3
18.9

Number of respondents varied for each question,

ranging from 258 to 357 for basic skills and 342 to

353 for applied skills.

Basic knowledge/skills
1 EnglishLanguage...........
Reading Comprehension . ....
Humanities/Arts ...........
Mathematics ..............
Writing in English...........
History/Geography .........
Science .....iiiiiiiiiii...
Foreign Languages .........
Government/Economics .....
Applied skills
1 Information Technology
Application ................
DOy S e e e e e e ae
Teamwork/Collaboration ....
Ethics/Social Responsibility . .
Creativity/Innovation .......
Lifelong Learning/
Self Direction . .............
Professionalism/Work Ethic ..
Oral Communications .......
9  Leadership
10 Written Communications ....
11 Critical Thinking/
Problem Solving
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1.8
1.4
1.4
1.2
0.3

Number of respondents varied for each question,
ranging from 258 to 357 for basic skills and 342 to

353 for applied skills.
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Table 3 Table 4 Table 5

For new entrants with a high school For new entrants with a two-year For new entrants with a four-year
diploma, applied skills are four of college/technical school diploma, college diploma, applied skilis are
the top five “very important” skills in applied skills are four of the top five the top five “very important” skills
combined ranking with basic knowledge “very important” skilis in combined in combined ranking with basic
and skills. ranking with basic knowledge and skills. knowledge and skills.
Rank  Skill Rank  Skill Rank  Skilf
1 Professionafism/Work Ethic* . 80.3% 1 Professionalism/Work Ethic* . 83.4% 1  Oral Communications* ...... 95.4%
2  Teamwork /Coliaboration* ... 74.7 2 Teamwork/Collaboration* ... 82.7 2  Teamwork/Coliaboration* ... 94.4
3  Oral Communications* ...... 70.3 3  Oral Communications* ...... 82.0 3  Professionalism/Work Ethic* . 93.8
4  Ethics/Social Responsibility* . 63.4 4  Critical Thinking/ 4  Written Communications* ... 93.1
5 Reading Comprehension .. ... 62.5 Problem Solving* .......... 727 5  Critical Thinking/
6 EnglishLanguage........... 61.8 5 Reading Comprehension ... .. 71.6 Probiem Solving* .......... 921
7  Critical Thinking/ 6  Written Communications* ... 71.5 6 WritinginEnglish........... 897
Problem Solving* .......... 57.5 7 EnglishLanguage........... 70.6 7 Englishlanguage........... 88.0
8 Information Technology 8  Ethics/Social Responsibility* . 70.6 8 Reading Comprehension ..... 87.0
Application® . .............. 53.0 9  Information Technology 9  Ethics/Social Responsibility* . 85.6
9  Written Communications* ... 52.7 Application® .. .......... ... 68.6 10 Loadership® ....eiiiisanisne 81.8
10 DNOFSIY® . c) covenvaencvao 52.1 10  WritinginEnglish........... 64.9 11 Information Technology
11 WritinginEnglish........... 494 11 Lifelong Learning/ Application® ... ........o... 81.0
12 Lifelong Leamning/ Self Direction® ............. 58.3 12 Creativity/Innovation* ...... 81.0
Self Direction* ............. 425 12 DWVOISHY® covonvionaimsas 56.9 13 Lifelong Leaming/
13 Creativity/Innovation* ...... 36.3 13 Creativity/Innovation* ...... 54.2 Self Direction® . ............ 783
14 Mathematics .............. 30.4 14 Leadership® .........c..... 454 14 Diversity* . ... . iiiiiaias 71.8
15 Leadership* .............a. 29.2 15 Mathematics .............. 440 15 Mathematics .............. 64.2
16  Foreign Languages ......... 1.0 16 Sclencl iiiaavaiasaiiiaai 21.2 167 ‘Solanes . oocisai s idiaanige 334
7 Solemd. ..ciaiisamnsaiaid 9.0 17  Foreign Languages ......... 14.1 17  Foreign Languages ......... 21.0
18  Govemment/Economics ..... 3.5 18 Govermnment/Economics..... 6.7 18  Government/Economics ..... 19.8
19  History/Geography ......... 2.1 19  Humanities/Arts ........... 44 19  History/Geography ......... 14.1
20 Humanities/Arts ........... 1.8 20 History/Geography ......... 3.6 20 Humanities/Arts ........... 13.2
Basic and appfied skills rank ordered by percent Basic and applied skills rank ordered by percent Basic and applied skills rank ordered by percent
rating as “very important” rating as “very important.” rating as “very important.”
Number of respondents varied for each question, Number of respondents varied for each question, Number of respondents varied for each question,
ranging from 336 to 361. ranging from 334 to 360. ranging from 382 to 409.
* Indicates an applied skill * Indicates an applied skill * Indicates an applied skill
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High School Graduates

The Workforce Readiness Report Card for new entrants with a high school diploma has no items on
the Excellence List. All 10 skills that a majority of employer respondents rate as *“very important™
to workforce success for high school graduates are on the Deficiency List of the Report Card.
These are: Professionalism/Work Ethic, Teamwork/Collaboration, Oral Communications, Ethics/
Social Responsibility, Reading Comprehension, English Language (spoken), Critical Thinking/
Problem Solving, Information Technology Application, Written Communications, and Diversity.
The only applied skill close to being on the Excellence List for new entrants with a high school
diploma is Information Technology Application, with fewer than 1 in 6 respondents (15.8 percent)
rating skill levels as “excellent.”

On the Deficiency List of the Workforce Readiness Report Card for new workforce entrants with a
high school diploma, the skills include two from the basic knowledge category and ten from among
the applied skills. At the top of the Deficiency List is Written Communications, with over 80 percent
(80.9 percent) of employer respondents reporting that these new entrants’ readiness is “deficient”
in this “very important™ skill. In fact, five of the ten “very important™ skills on the Deficiency List
are related to communication ability (Written Communications, Oral Communications, Reading

Comprehension, English Language (spoken), and Teamwork/Collaboration).
p-42
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Table 12

Applied skills dominate rankings of knowledge and skills expected to increase in importance

over next five years.

Rank

Basic knowledge and applied skills

Rank Basic knowledge and applied skills

1 Critical Thinking/Problem Solving* ..... 77.8%
2  Information Technology Application* .... 77.4
3 Teamwork/Collaboration* ............ 74.2
4  Creativity/Innovation* ............... 73.6
N L el D e P 67.1
6 Leadership* ........ ..., 66.9
7  Oral Communications* ............... 65.9
8 Professionalism/Work Ethic* .......... 64.4
9  Ethics/Social Responsibility* ......... 64.3

10 Written Communications* ............ 64.0

1
12
13
14
15
16
17
18
19
20

Lifelong Learning/ Self Direction* ...... 64.0%
Foreign Languages .................. 63.3
Mathematics .......... .. ..coiiiat. 48.8
Writingin English ................... 45.4
Reading Comprehension ............. 41.0
SCIBNCe ..t e 38.7
English Language ................... 32.8
Government/Economics ............. 24.8
History/Geography ................. 17.9
Humanities/Arts . . ..........coiun... 9.5

Number of respondents varied for each question, ranging from 398 to 424. Percents calculated out of total number of respondents
electing “increase” in importance over the next five years.

* Indicates an applied skill
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Whose Responsibility?

Chart 3

K- 12 schools, two-year and four-year colleges, and new entrants themselves
considered to have primary responsibility for workforce readiness

75.6% e
452
19.0 3.7
1.4
8.1 7.0 67 a4
B = = = i o
K-12 4-year Recent 2-year The hiring  Other The business  State Local Federal Community Labor
schools college/ entrants  college/ employer community govts govts govt agencies unions
university technical
schools
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Selected Hot Jobs 2012-2022

Applications software
developers

Computer systems
analysts

Computer user support
specialists

Systems software
developers

Computer programmers

Ilm

o
6
o

100 150 200 250
Job openings (thousands)

Sources: National Association of State Directors of Career Technical Education Consortium (Career Cluster);
Bureau of Labor Statistics, Employment Projections program (projected job openings).2014
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IT Certifications

HR Perceptions of How the Use
of IT Certifications will Change

m Grow significantly in importance
= Grow somewhat in importance

No change or diminish in importance

How IT Certifications Factor into the
Hiring Process [HR perspective]

60% Often
72% 67%

Requirement Measureofa  Confirmation

for certain candidate’s of subject

positions willingness to matter
work hard / knowledge
meet a goal

CompTlA

Source: CompTIA
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Management
Competencies

How are these

competencies
Industry-Sector Technical Competencies
developed and
furthered?
Industry-Wide Technical Competencies
Principles of | Databases | 'veiworks,
Information and .
Technology  Applcations
Workplace Competencies
Academic Competencies
Writing Mathematics Scence Communication
Personal Effectiveness Competencies
T | ety | s | e || Co | oo
e &Flexnidty & Reliabily Leaming
U.S. Department of Labor Information Technology Competency Model
FITC IT Career Alliance 11




Research Questions

RQ 1: To what extent do technology curricula
internships, IT industry certifications, and
employer perceptions retlect job
requirements?

RQ2: What are the different pathways
students available to students as they move
from school to career?

FITC IT Career Alliance 12




Corpus

I. Employer Needs and Perceptions
a. 72 (FSCJ) job postings for technology-related positions;
b. 21 regional technology employers’ interviews

II. Emerging Pathways: Match Between Hot Jobs, Knowledge Areas, and
Degree Programs

26 IT & 31 CS syllabi of FSU;

39 IT & 15 CS syllabi from FAMU;

27 IT Certifications from FSU and FAMU

116 syllabi of Florida State College at Jacksonville (FSCJ);

an ow

ITI. High School: Content of technology syllabi and IT certifications from
selected 6 high schools

FITC IT Career Alliance 13




LIS 4482 Managing Networks @) < IEEE
and Communication
Body of

Knowledge
|[Demaonstrate proficiency in IP
Sentence management inlcuding subnetting and
Tokenizer supemetting] Knowledge
Areas
Word Tokenizer |'demonstrate’, 'proficiency’, 'in'
'management’,'including’, 'subnetting’,
‘and’, 'supemetting'}
Content
Comparison
Remove stop ['demonstrate’, 'proficiency’,
Process words, Ident»fy 'IP', 'including’, ‘supernettin',
umque words 'supemetting'] Knowledge
Units
Stamrihgand !demor?stlra ) pr.ot::u V'IP .,
| o manag', ‘includ’, 'subnet’,
emmatization , ,
supemet']

Y

|'demonstra’, 'profici', IP', ‘'manag’,
L Keywards ) : Ky 9 - o

subnet’, ‘supemet']

Learning
Cutcomes
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Pathway Mapping Process

1. Take “hot job”

2. Identity relevant Knowledge and Skills
Statements for NASDCTEc Pathway

3. Identify relevant Plan of Study for
NASDCTEc Pathway

4. Match 2 & 3 to syllabi, internship, and
certification content

FITC IT Career Alliance 15
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Employers’ Perceptions and Needs

FITC IT Career Alliance
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Employers: Job Postings

Business (Soft) Skills
Concepts: verbal skills, work, define,
analyze, development, team, experience,
management, solutions, learn, able, plus,
independently, word, improve,

technology

knowledge

(ele] ter
problems, ability, derive, solving, self- a';:g;ggoq":@is programming. | knowledge
Starter | 7 Songf;@m design availablsQL
) ° app i*ti.ons %émscg =
Software and Application -t jenea, -
. pp . . . maintenance SUPPO't exp@::\felopment g
Concepts: software , configuring, design, system o PN
customers verBéir
systems, support, system, moigedl . i skill
. . ) 10Ns
programming, customers, maintenance, W e 4
application %mgng
web recuicnRRE e AGRRE S abilityiRSUSERIES
Core Technical K led o e T |
ore Technical Knowledge
Concepts: HIML, SQL, available , Collaborate
technology
Applications
Concepts: applications , hardware,
C omputer, analysis N=72 FSC]J Job Postings
18
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Employers: Interviews

Work
Concepts: internship,
opportunity, projects,
experience, skills, program,

assist

A knowledge, interns,
\mpm v professional, needed,
B e responsibilities, support
. Development

design

Concepts: business,
management, technical,

technology, design(s), project

N=21 interviews

FITC IT Career Alliance
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Skill Number of Mentions
Networking 43
Self-Management 33
System Administration and Maintenance 24
Web Systems & Technologies 22
Programming Fundamentals 21 H
Customer Service 19 t f th
Problem Solving 19 O O e
Platform Technologies 19
Business Fundamentals 18 P .
Interpersonal Skills 18 reSS -
System Integration and Architecture 18
Professional Communications (R,W,0C) 17
Information Assurance and Security 15 1 4 L I
Information Management 13 O Ca
IT Fundamentals. 11 .
Integrative Programming and Technologies 8
Mathematics and Statistics for IT 7 I n te rVI eWS
Teamwork Concepts and Issues 5
Accountability 3
Flexibility 3
Engineering Healthcare Financial Government Technology
(n=1) (n=2) (n=2) (n=4) (n=7)
Internships Work Internships Work Work
Experience Experience Experience
OoJT OoJT oJT Internships Internships
Internships Work OoJT OoJT
Experience
Service Service
FITC IT Career Alliance 20




Interviews

Soft Skills

Concepts: internship,
opportunity, projects,
experience, skills, program,
knowledge, interns,
professional, needed,
responsibilities, support
Technical/Application

Concepts: business, management,
technical, technology, design(s),
project

Postings

Soft Skills
Concepts: verbal skills, work,
define, analyze, development,
team, experience, Postings, learn,
able, plus, independently, word,
improve, problems, ability, derive,
solving, self-starter
Software
Concepts: software , configuring,
design, systems, support, system,
programming, customers,
maintenance, web
Core Technical Knowledge
Concepts: HIML, SQL, available,
technology

Applications

Concepts: applications , hardware,
computer, analysis

FITC IT Career Alliance
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Sample Emerging Pathways

FITC IT Career Alliance
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Master Pathway Diagram

Computer user |
suppart

‘/‘ specialists

Information
Support and
Services

L]
Academic Skills ® Communications ¢ Problem-Solving and Critical Thinking ® Information Technology Applications ® Organizational Systems and Management .
Processes
L o Safety, Health, and Environmental Leadership and Teamwork
Ethics and Legal Responsibilitiese Employability and Career Development © Technical Skills
L]
' L]
' L]
' L]
' L]
] |
EEEE T .
' Com| - 4 i
: |nf£:‘ea;?o:1d Net“o_m"'g Architecture Information Systems ] (" Web Systems ) Networking '
. . Services and Security and Fundamentals and i
UPPO Technology Organization Assurance \. \_ Technologies
Technology
Computer [ i r .
. s Social I@es . Pragramming Software Operating
rogramming Professional HCI e Development Systems
and Analysis raetice J Fundamentals guag ) Fundamentals L
\ N—
FLORIDA
FLORIDA FLORIDA
SIAIL COLLLGL ) i 1Ak i
* lagkesenr Fsu FsU FAMU BS in IT FAMU BS in CS : ;:5" NS{'
ASin CIT BSin CS BS in IT "

BAin CS
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..
clignts pegence ‘
knowjedge degkgns

SKiﬂ.s prM@iona| internS
progesses U9
c%lgd ngieﬁign
gsolutlons team
\ mana ment

P traiﬂmg %of)%mu(

< Prog e mmuovc site
N figdd

-'anajésxs
incheeling up@ata

reseafch

inno,ygtive

wesld 2
peoplebuafa\ess

progess

inforpmation

wepsite
megiiaial

N=153 Internships posted in 1/2014-12 /2014

Major Internship Topics

Business

Concepts: skills, team, management,
training, program, processes,
solutions, project, innovative, people,
clients

Development

Concepts: software, design, intern,
data, web, include, product, field,
improve, research, use, analysis
Work

Concepts: projects, experience,
opportunity, professional,
knowledge, real, using

Technology

Concepts: support, products,
customers, provide, assist
Information

Concepts: information, social, media,
website, site

FITC IT Career Alliance
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IT Career Clusters
and Certifications

Recommended by
FAMU BSin IT

N=27 Certifications

Linux+

BSinIT

MySQL
DD

FITC IT Career Alliance
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4 Year Pathways to Network
Systems Cluster

]
]
1
]
] ]
] ]
] ]
1 ]
] ]
mewmewmewdg 0 Ilwm s om mmmmEEmEmEmEmmm W
1
! ]
lessas ; \
1 : ( :
Plat{orm ; ---------------- Netv‘lorhng :
Technologies ke

Required £\ 5
v . N j— :-.‘-' >3
______ N e
Optional 3.1 im 5
FAMU BS in TS FSU

BSinIT
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4 Year Pathways to Programming
and Software Development Cluster*

> Web Systems
s and Information
Development Tachnoloaies \
Fundamentals g Security and
Assurance T
| Languages l

Architecture
and
Organization

IT
Fundamentals

Systems
Fundamentals

FsSU
. . . BS, BA inC5
*Presuming internship and relevant

certifications
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4 Year and
2+2 Pathway
to Information
and Support
Cluster*

*Presuming internship and
relevant certifications

Social Issues
Professional

Practice J

|

user support

Computer

specialists

Networking

Technology

[ Nem.,g] [

T
Fundamentals

Operating
Systems

Computer
Programming
and Analysis

Services

FAMU BSinIT

Computer and
Information
Technology

«

FLORIDA

STATE COLLEGE

AT JACKSONVILLE™
}{.b in il

FITC IT Career Alliance
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2 Year Pathway to Information
and Support Cluster

@r&jng
Services

Computer Technology
- Programming
and Analysis Computers
and

Information

Support
Technology

FLORIDA FLORIDA

Required STATE COLLEGE STATE COLLEGE
______ AT JACKSONVILLE" AT JACKSONVILLE™
. AS in CIT AS in NST

Optional
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High School

FITC IT Career Alliance
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High School Course Content

B Pathways to Engineering

M Aerospace Technologies

u Applied Cybersecurity

B Web Development

M Java Development & Programming

B Game Simulation, Animation, Visual
Design

i Digital Media and Technology

[ Business and Technical Ed Core

FITC IT Career Alliance
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High School Certifications

B Adobe Creative Suite

B Web Foundations

il Microsoft Office

B Web Professional

i Site Development

l Internet Business Associate
A+

i Network+

i2 Photoshop

i Dreamweaver

FITC IT Career Alliance
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Conclusions

FITC IT Career Alliance
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Preliminary Conclusions

* Employers value competency over degree
* Employers highly value internships

* Internships and certifications require study
— Degrees function culturally: maturity, soft skills
— Certifications document interest, disposition

* Pathways emerge in each career cluster

CS and IT don’t always prepare students for
different jobs
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Preliminary Conclusions

* 2 year programs=pipeline to workforce

» 2+2=pathway to workforce
— What does the 4 year experience impart?
— How are soft skills measured?

— How can internships be designed to
complement and extend curriculum?

* What's the role of K-12? Who are the key
stakeholders?

FITC IT Career Alliance
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Most Essential Action for Building
Relevant Career Pathways

Credentials for Al
An Imperative for

™ al
SREB States
Southern
Regional
Education
Hohug April 2015
SREB.org Tha Report of the SREB Commilssion on Career and Technicdl Edscatian

Action 1 — Build bridges from high school to
postsecondary education and the workplace by creating
rigorous, relevant career pathways driven by labor
market demand.

Combine a college-ready academic core with challenging
technical studies and require students to complete real-
world assignments.

Align three stages of learning — secondary,
postsecondary and the workplace — through strategies
like dual enrollment and work-based learning.

Create guidance systems that include career information,
exploration and advisement and engage students in
ongoing career and college counseling beginning in the
middle grades.

Allow students to choose accelerated learning options in
settings that provide the extended time needed to earn
advanced industry credentials.

Lead to further education and training and high-skill,
high-wage jobs in high-demand industries.

FITC IT Career Alliance
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Areas of Further Study

career

‘ Critical points that require more
understanding
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