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Backdrop – Work force Literacy

Researchers have argued that the United States 
is experiencing the effects of three powerful
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is experiencing the effects of three powerful 
influences: 
• Increased disparities in literacy and numeric skills among school• Increased disparities in literacy and numeric skills among school-

age and adult populations accompanied by level high school 
graduation rates.

• Major changes in the economic system, with a shift in employment 
away from manufacturing to college labor market clusters, such as 
professional, management and technical.p , g

• Significant demographic shifts, with the population projected to 
become increasingly older and more diverse, with immigration 
having a significant impact on the composition of the workforcehaving a significant impact on the composition of the workforce. 

In Kirsh, I., Braun, H., & Yamamoto, K. (2007). American’s Perfect Storm; Three Forces
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In Kirsh, I., Braun, H., & Yamamoto, K. (2007). American s Perfect Storm; Three Forces 
Changing our Nation’s Future. ETS, Princeton, NJ. 



US Higher Ed: International Comparisons
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The Economy
Estimated Weekly Earnings Premiums of Workers in Selected Occupations in the United States 
Relative to Manufacturing‐Related Occupations (in percentages)
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Source: Organisation for Economic Co‐operation and Development and 
Statistics Canada, Learning  Living, 2005. 



Backdrop – College Knowledge

• 34% of freshmen are unprepared for college and required to 
take developmental courses, even though many of them did 
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p g y
everything their high schools asked of them.  
- At 2-yr colleges 43% require one or more remedial course. 

• Remedial students are more likely to drop out of college. 
- Less than ½ complete their recommended remedial courses. 
- Less than ¼ of remedial students at community colleges earn 

a certificate or degree within eight yearsa certificate or degree within eight years.

• Less than 17% of students taking remedial reading (and less• Less than 17% of students taking remedial reading (and less 
than 27% of students taking remedial math) earn a bachelor’s 
degree – compared to 58 percent of students who do not 
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require remediation (Bailey 2009; NCSL, 2011).



Backdrop – College Knowledge
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• Students from the highest income levels were 3x as 
likely to be college ready than students in the lowest 
income levels (Presley and Gong 2005)income levels (Presley and Gong, 2005)

• 63.2% of students in the lowest SES quintile enrolled63.2% of students in the lowest SES quintile enrolled 
in at least one remedial course compared to 24.8% of 
students in the top quintile (NCES, 2004)

• 54% of first generation college students required 
remediation – twice the rate for those with one parent p
with a bachelors degree (NCES, 2005)
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About College and Career Readiness

• Numerous factors, beyond academic skills, determine 
whether a student will go to college and if whether they will 

d (C i )
8

succeed (Camara, in press): 
- Financial Factors (Aid, Need to work, Family Resources)

Socio psychological (Family Support Parental Ed Adjustment Mental- Socio-psychological (Family Support, Parental Ed., Adjustment, Mental 
Health, Significant Relationships)

- Behaviors (Study Skills, Metacognition, Persistence)
- Goals, Aspirations, Motivation

A bili h ll i d h f• Accountability systems have generally ignored these factors 
because they are not directly controlled by schools and 
teachers, but they are determinative of student success., y

- In addition, there are many moderating factors (school quality, SES).
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Expanding on College and Career 
Readiness: Some thoughts to consider…

• Emphasis on academic or foundational skills across college p g
workplace for success, regardless of the path chosen.

• Includes the following skills:
• Cognitive skills (within and across domains, e.g., ELA, math)

- Problem solving
Critical thinking- Critical thinking

- Communication
• Behavioral skillse a o a s s

- Self-engagement
- Motivation
- Self-regulation
- Metacognition
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• Career awareness, interests
• Goal setting



A Lifetime of  Transition Points

Elementary 
Education 4 – Year CollegeEducation

Secondary 
Education 2 – Year College

WorkWork

Occupation 
Training
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Definition of  College and Definition of  College and 
Career Readiness

• ACT has long defined college and career readiness as the 
acquisition of knowledge and skills a student needs to enrollacquisition of knowledge and skills a student needs to enroll 
and succeed in credit-bearing first-year courses at a 
post-secondary institution (such as a 2- or 4- year college, 
t d h l t h i l h l) ith t th d ftrade school or technical school) without the need for 
remediation.

• Empirically derived, the College Readiness Benchmarks are 
the minimum scores needed on the ACT subject area tests to 
indicate a 50% change of obtaining a B or higher or abo t aindicate a 50% change of obtaining a B or higher or about a 
75% chance of obtaining a C or higher in corresponding 
credit-bearing first-year college courses.
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Ready for College and Ready for 
Work: Same AND Different?Work: Same AND Different?
• Levels of reading and math needed to succeed in college-level 

courses without remediation were comparable to those needed 
to learn job-specific skills in workforce training programs (ACT, 
2006).)

• However, this  study did not address all questions about 
ll d di k dicollege and career readiness, or work readiness. 

- Does not address job-specific skills, above and beyond 
foundational skills, that are crucial in matching individuals ou dat o a s s, t at a e c uc a atc g d dua s
with target jobs.

- Cognitive, behavioral and career development skills are also 
important for a lifetime of s ccessimportant for a lifetime of success.

*See: Ready for College and Ready for Work: Same or Different? (2006)    
http://www act org/research/policymakers/reports/workready html
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http://www.act.org/research/policymakers/reports/workready.html



Readiness: Levels of  specificity

• Differentiation:

Readiness for Work vs Career

Differentiation: 
• Foundational skills – broadly applicable across occupational 

clusters vs occupation specific (job specific).

• Organization specific 

• Job nested within organization (Service manager at Jet Blue)

C di b d li t j b l t• Career readiness broader applies to job clusters 
• Work readiness applies to specific occupations while career 

readiness is meant to convey a broader focus across ead ess s ea t to co ey a b oade ocus ac oss
occupations. 

• KSAs for selection and advancement for specific positions in 
specific organi ations ma differspecific organizations may differ. 
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Readiness: Levels of  specificity
Readiness for College vs Academic Program 

• Differentiation:
• Skills and knowledge – broadly applicable across academic 

disciplines vs requirements for a specific program/major (STEM, 
LAS).

• Institution specific (Iowa State)st tut o spec c ( o a State)

• Program nested within institution (Engineers at MIT vs Iowa 
State). 

• College readiness has been used to represent KSAs required 
across institutions, types of institutions (2yr, 4yr x selectivity) 
and across academic programs (first year courses). p g ( y )

• Admissions requirements for a specific institution or program 
will be different. 
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COLLEGE  READINESS 
Academic skills required
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Assessments and Outcomes in the 
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Ti li  f  K 16 T iti  

Transition to College Criterion

Timeline of  K-16 Transitions 

K-10th grades    10-11th gr.   12th gr.    Fall Fresh     Mid yr Fresh        Soph yr 4-6 yrs
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College and Career Readiness (CCR) 

f

18
Definitions and PLDs – PARCC (draft)

• Definition - Academic preparation in English language 
arts/literacy and mathematics needed for students to be 
successful in entry-level, credit-bearing courses in two- and y g
four-year public institutions of higher education. 
- These institutions include technical colleges and other institutions 

that award degrees or credentials aligned to entry requirements ofthat award degrees or credentials aligned to entry requirements of 
middle- or high-skilled jobs.

• PLD – Performing at level 4 (of 5) and enroll in College English 
Composition, Literature and technical courses requiring 
college-level reading and writing have approximately a 75%college level reading and writing have approximately a 75% 
probability of earning college credit by attaining at least a grade 
of C (in math it is Alg, Intro Statistics, or technical school 
equivalent)

18

equivalent).



College and Career Readiness (CCR) 

• Definition Student is ready for credit bearing coursework and
19

Definitions and ALDs –SBAC (draft)
• Definition – Student is ready for credit bearing coursework and 

may be exempted from remedial or developmental coursework. 
- CCR encompasses a wide array of knowledge, skills and p y g

dispositions, not all of which will be measured by SBAC 
assessments…(the focus is on) content readiness in the core areas 
of ELA/literacy and mathematics.of ELA/literacy and mathematics. 

• Policy ALD – Overall claim – Students can demonstrate college 
and career readiness in ELA/literacy (or mathematics).

• ALD Students who perform at the CCR level in ELA/literacy• ALD – Students who perform at the CCR level in ELA/literacy 
demonstrate subject-area knowledge and skills associated with 
readiness for entry-level, transferable, credit-bearing English 

d iti L l 3 4 f f l l
19

and composition courses. Level 3 or 4 of four levels. 



College Readiness: Definitions

• NAEP DRAFT - Performance at or above the NAEP Proficient level
20

NAEP DRAFT Performance at or above the NAEP Proficient level 
indicates a high probability of academic preparedness for success 
as a college freshmen. 
TEXAS A l l f i d i ll d• TEXAS – A level of preparation a student must attain to enroll and 
succeed, without remediation, in an entry-level, credit bearing, 
general education course in that content area at a general academic 
teaching institutions…

• ECS (2012) Some states are creating a college readiness definition 
that (a) describes what a student will know and be able to do in suchthat (a) describes what a student will know and be able to do in such 
core academic courses as English language arts and math, and that 
identifies items…that demonstrate attainment of those skills and 
knowledge (b) other states have adopted what might be consideredknowledge, (b) other states have adopted what might be considered 
the opposite approach, identifying a score on a national or state 
assessment that demonstrates a student has the knowledge and 
kill d i ll

20

skills to succeed in college.



What is College Readiness?What is College Readiness?

Wh t i C ll S (3 t )
21

What is College Success (3-step) 
1. Start by defining the criteria
2 Then determine the appropriate metric(s)2. Then determine the appropriate metric(s)
3. Work backwards and then select the 

appropriate predictor(s) and metrics. 

College Outcomes (4 options)
1 G d i ( i d )1. Graduation (time to degree)
2. Enrollment in remedial or credit courses
3 Grades (1st yr cumulative)3. Grades (1st yr, cumulative)
4. Persistence to sophomore

21



Three methods for defining CCR 
(ECS, 2012)(ECS, 2012)
Method Content (KSAs) Coceptual Cut score ‐metrics
Summary Use specific language in Content knowledge Set a cut score on tests based

22

Summary Use specific language in 
math & ELA to describe 
what students should 
know & be able to do.

Content knowledge
Cognitive strategies
Learning skills
Transition knowledge

Set a cut score on tests based 
on postsecondary outcomes 
and probabilities (state test, 
ACT, SAT, Acad. Rigor)

PRO Strong Institutional Focus Strong conceptual def.  Direct tie to desired outcomes

PRO Back mapping + learning 
progressions

Goes well beyond
acad./subject skills

Tied to assessment outcomes 
and accountability 

CON Differs by state hard to Includes behaviors and Requires multiple uses ofCON Differs by state, hard to 
compare across states

Includes behaviors and 
skills not taught in schools 
(problem for acct).

Requires multiple uses of 
same test.

CON Not directly tied to 
postsecondary outcomes

Few measures for students 
+ not used in schools 
today

Assumes students taught 
standards and tests measure 
standards.

22

Method Content judgment –
standard setting

Conceptual Most popular in states, NAEP 
and with testing programs. 



Differences in Common CCR Benchmarks Set on 
Admissions Measures

ACT (ACT, 2007; Allen 
and Sconing, 2005)

SAT (Wyatt et al. 
2011)

Multiple Predictor (SAT) 
(Wiley, et al. 2010)

i i i bl G d i ifi FGPA FGPACriterion Variable Grades in specific courses 
during freshman year 
(English Composition, 
College Algebra, Biology, 

FGPA FGPA

g g , gy,
Social Science)

Predictor Individual ACT Test Score 
(e.g., English, Science)

Cumulative Score from a 
single administration 

(1) Cumulative Score from a 
single administration 

(CR+M+W) and 
individual scores CR, M, 
W separately

(CR+M+W); (2) HSGPA; (3) 
Academic Rigor

Benchmark Cut Conjunctive –English 18 Compensatory – scores Conjunctive model – SAT scoresBenchmark Cut 
Score (Percent at or 
above Benchmark)

Conjunctive  English 18 
(62%), Math 22 (45%), 
Reading 21 (52%), Science 24 
(30%), All 4 (25%) on a 1‐36 

Compensatory  scores 
combined  total 1550 
(43% in 2011)

Conjunctive  model  SAT scores 
are compensatory – total of 
1550 (46%), HSGPA 3.33 (64%), 
Academic Rigor 10 on a 0‐25 

scale in 2011 scale (53%), All 3 (32%) in 2009

Grade (Grades) C (2.0) and B (3.0) B‐ (2.65) B‐ (2.65)

Probability 75% of C AND 50% of B 65% 65%
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Institutions in Study 2 yr and 4 yr 4 yr (reported separately 
by selectivity)

4 yr (reported separately by 
selectivity)



Empirical data for CCR

1. Determine the appropriate 
criterion
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criterion
- Course grades, GPA, graduation, retention, 

preparation. 

2. Determine the appropriate 
performance level on theMust  performance level on the 
criterion 

- Grade of C or higher, GPA of 2.5+, no 

define  
College &  g , ,

remediation

3. Determine the probability
Career 
Success 

- 50%, 60%, 70%, 80%before 
Readiness !
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Setting Cut Scores – Benchmarks

1 Empirical / Predictive Modeling
25

1. Empirical / Predictive Modeling
2. Briefing book (or data book) – Haertel 

et al, 2012 
3. Evidence based standard setting –3. Evidence based standard setting 

McClarty et al., 2013
4 J d t l St d d tti ith4. Judgmental Standard setting with 

post hoc impact data
5. Judgmental Standard setting as 

practiced in most states
25

practiced in most states 



Percent meeting ACT CCR 
BenchmarksBenchmarks

26 ACT (2013). The condition of college and career readiness 2013. Note: ACT tested graduates in 2013. 



Percent Meeting College Ready Percent Meeting College Ready 
Benchmarks

Reading 
(%)

Math 
(%)

English
(%)

Science  
(%)

Com‐
posite 
(%)

Met All
Bench
Marks (%)( ) ( )

ACT (‘13) 52 46 64 31 26

PLAN (’13) 49 35 73 28 21

EXPLORE (13) 46 37 68 20 16

SAT  (‘12) 49 55 45 NA 43

PSAT (12) 40 44 38 NA 36
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CCR Benchmarks for students 
interested in STEM majors/jobs  

28 ACT (2013). The condition of college and career readiness 2013. Note: ACT tested graduates in 2011‐12. 



Trajectory in meeting CCR 
B h k  8th d  t  S i  Benchmarks 8th grade to Senior 

29 ACT (2013). The condition of college and career readiness 2013. Note: ACT tested graduates in 2013. 



Additional College Readiness 
E idEvidence
• Students meeting benchmarks are more likely to enroll in 

( Ccollege, especially 4-yr colleges (ACT, 2013; Wyatt et al., 
2011)

• Students who meet benchmarks are about 50% more likelyStudents who meet benchmarks are about 50% more likely 
to attain a degree and about 18-30% more likely to attain a 
degree after controlling for high school coursework (Mattern 
et al In press; Radunzel and Noble 2012)et al., In press; Radunzel and Noble, 2012). 

• Retention rates for years 2- 4 increased for students 
meeting benchmarks in 8th, 10th and 11th grades (Radunzel 
and Noble, 2012). 

• Students meeting benchmarks were more likely to be 
successful in AP courses (61% vs 6% in AP Calculus; 79%successful in AP courses (61% vs 6% in AP Calculus; 79% 
vs 15% in AP Language (Camara, 2011). 
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Behaviors Matter 

College enrollment by 8th grade Benchmarks attained and Engage

31 http://www.act.org/engage/pdf/ENGAGE_Issue_Brief.pdf

College enrollment by 8th grade Benchmarks attained and Engage 
graduation index. (N=3,356).



What is Career Readiness?
Definitions:  

1. Possessing KSAOs required to be placed in and 
succeed in postsecondary workforce training programs

32

succeed in postsecondary workforce training programs. 
2. Possessing foundation skills needed to be minimally 

qualified for occupational success (broadly defined).

What is the Criteria for success in workforce training programs? 
1 P l ti ti ?1. Program completion on time?
2. Grades in entry courses, placement out of remediation*

What is the Criteria for success in the workforce?
1. Time to employment (entry into occupationp y ( y p
2. Wages
3. Persistence

32

4. Job Performance
* Workforce training programs may not maintain traditional grades or use dev. courses. 



What is Work Readiness?

• Work Readiness builds upon the broad requirements 
associated with career readiness and is defined in 
terms of requirements for success in specific 
occupational clusters or specific occupations. 

• Work Readiness specifies the level of foundational• Work Readiness specifies the level of foundational 
skills needed to be minimally qualified for a specific 
occupation.

• A “work ready” individual also possesses additional 
specific KSAOs (beyond foundational skills) required 
for the occupation as determined through a job p g j
analysis.

• Both foundational and specific KSAOs will vary in both 
importance and level for different occupationsimportance and level for different occupations.

• Skills are dependent on the critical tasks identified via a 
job analysis or occupational profile

33

j y p p



The Source of  Truth about Job Skill Rqmts: 
J b A l i  d O ti l P filJob Analysis and Occupational Profiles

• Job analysis is a systemic procedure for gathering, 
documenting, and analyzing information about the content, 
context, and requirements of a job. (U.S. Office of Personnel 
Management)g )

• Occupational profiles are defined as the end product of a 
process used to identify the key skill areas and levels of skills 
required to enter an occupation and successfully perform tasksrequired to enter an occupation and successfully perform tasks.

• Several sources for occupational profiles are publicly available.
• O*NET http://www.onetonline.org/O ttp // o eto e o g/
• ACT’s Occupational Profiles Database

http://www.act.org/workkeys/analysis/occup.html
• Alternatively, many organizations will conduct/commission their 

own job analysis of key occupations. 
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Work Readiness Benchmarks Work Readiness Benchmarks 

Skill Required Accountants Welderq

Applied Mathematics 5 3

Reading for Information 5 3

Locating Information 5 4

Applied Technology N/A 3

W iti 3 3Writing 3 3

Teamwork 3 3

Observation 4 4Observation 4 4

Business Writing 4 N/A

ACT® Work Ready Standards and Benchmarks for approximately 
1,100 occupations can be found at: 
htt // fil k t i / fil h
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http://profiles.keytrain.com/profile_search
Based on WorkKeys assessments.



Concluding thoughts on validation 
• Until recently, state standards and assessments focused on 

‘challenging content’ (NCLB, 2001)…current efforts focus on success 
in postsecondary education and training
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in postsecondary education and training. 
• Empirical studies conducted over time and across institutions will 

provide the most compelling evidence to support CCR benchmarks 
and standards (Loomis, 2011). 

• If students considered CCR fail at college or students who succeed at 
college fail on the assessments then the quality of assessments andcollege fail on the assessments then the quality of assessments and 
standards will be scrutinized (not postsecondary standards and 
performance). Decision accuracy and classification consistency will be 
important elements of the validation argumentimportant elements of the validation argument. 

• Success in college and careers is multidimensional and efforts to 
isolate criteria to academic factors are convenient but miss other 
essential components which have been shown in I-O research to add 
incremental validity  - behaviors, personality traits, non-domain 
specific cognitive skills, attitudes and goal behavior.

36
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Validity studies

• Concurrent validation – (1) compare performance of HS students taking 
CCR tests with their performance on AP examinations SAT PSAT ACT
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CCR tests with their performance on AP examinations, SAT, PSAT, ACT, 
PLAN, State tests, (2) examine relationship of external measures to 
college and career success and make inferences about students who are 
scoring within each performance levelscoring within each performance level. 

• Linking studies – Directly link CCR scores to scores on external tests to 
determine percent of students who would be CCR based on (1) CCR  
definition or (2) external benchmark (e.g., ACT, SAT, NAEP). 

• Longitudinal predictive studies – Following students who completed CCR 
assessments as they enter postsecondary institutionsassessments as they enter postsecondary institutions.

• Classification accuracy of CCR decisions in postsecondary institutions.
• Consequential validation – Impact of assessments in K-12 (e.g., students q p ( g ,

not on track in 5th grade, remediation rates, placement decisions, course 
taking in 12th grade, teacher development). 

• Incremental validity studies examining multiple predictors across a

37

• Incremental validity studies examining multiple predictors across a 
variety of outcomes. 


