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interpersonal domains. Investigators should examine whether, and to what extent, 
instructional design principles and methods shown to increase transfer, derived 
from research in the cognitive domain, are applicable to instruction targeted to the 
development of intrapersonal and interpersonal competencies. Such programs of 
research would benefit from efforts to specify more uniform, clearly-defined 
constructs and produce associated measures of cognitive, intrapersonal, and 
intrapersonal competencies. 

 
OPPORTUNITIES AND CHALLENGES  

 
Current educational policies and associated accountability systems rely on assessments 

that focus primarily on recall of facts and procedures, posing a challenge to wider teaching and 
learning of transferable 21st century competencies. However, recent policy developments offer 
opportunities to address this challenge (see Chapter 7). In particular, as noted above, the 
Common Core State Standards and the NRC Framework for Science Education provide a deeper 
conceptualization of the knowledge and skills to be mastered in each discipline, including 
various facets of 21st century competencies.  

While new national goals that encompass 21st century competencies have been 
articulated in the standards and the NRC Framework, the extent to which these goals are realized 
in educational settings will be strongly influenced by the nature of their inclusion in district, 
state, and national assessments. Because educational policy emphasizes the results of summative 
assessments within accountability systems, teachers and administrators will focus instruction on 
what is included in state assessments. Thus, as new assessment systems are developed to reflect 
the new standards in English language arts, mathematics, and science, significant attention will 
need to be given to the design of tasks and situations that call on students to apply a range of 21st 
century competencies that are relevant to each discipline. 

Although improved assessments would facilitate wider uptake of interventions that 
support the process of deeper learning, developing such assessments faces several challenges. 
First, research to date has focused on a plethora of different constructs in the cognitive, 
intrapersonal, and interpersonal domains. Our taxonomy offers a useful starting point, but further 
research is needed to more carefully organize, align, and define these constructs. Second, there 
are psychometric challenges. Progress has been made in assessing a range of simple and complex 
cognitive competencies, yet much further research is needed to develop assessments of 
intrapersonal and interpersonal competencies. Such research should initially focus on developing 
assessments for research purposes, and later on assessments for formative purposes. If these 
efforts are successful, then summative assessments of intrapersonal and interpersonal 
competencies could possibly be developed for later use in educational settings. Experiences 
during the 1980s and 1990s in the development and implementation of performance assessments 
and assessments with open-ended tasks offer valuable insights, but assessments must be reliable, 
valid, and fair if they are to be widely used in formal and informal learning environments.  

A third challenge is posed by political and economic forces that influence assessment 
development and use. Policy makers have favored standardized, on-demand, end-of-year tests 
that are easily scored and quantified for accountability purposes. Composed largely of selected 
response items, these tests are relatively cheap to implement but are not optimal for assessing 
21st century competencies (see Chapter 7). In the face of current fiscal constraints at the federal 
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ORGANIZATION OF THE REPORT  
 

 Following this introductory chapter, Chapter 2 begins to address the question of how to 
define deeper learning and 21st century skills, proposing a preliminary taxonomy with clusters of  
competencies. Chapter 3 summarizes several different strands of research on the importance of 
these  competencies to success in education, work, and other areas of adult responsibility. 
Chapter 4 focuses on deeper learning, which the committee views as learning for transfer. 
Chapter 5 discusses deeper learning and 21st century skills in the disciplines of English language 
arts, science, and mathematics. Chapter 6 discusses teaching and assessing transferable 
knowledge and skills, in both formal and informal learning environments, and identifies 
research-based methods and instructional design principles for effectively developing the desired 
knowledge and skills. Chapter 7 considers key elements within the larger educational system that 
may help or hinder wider implementation of educational interventions to support the process of 
deeper learning and the development of 21st century competencies. Chapters 3 through 7 end 
with conclusions and recommendations, and all of the conclusions and recommendations are 
included in the Summary. 
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IMPORTANCE TO WORKPLACE SUCCESS  
 
Technological advance, globalization and other changes have fueled demand for more 

highly educated workers over the past four decades. Across much of the 1980s, the inflation-
adjusted earnings of high school graduates plunged by 16%, while the earnings of college-
educated workers rose by nearly 10%. In the following two decades, low-skill worker earnings 
continued to fall, while the earnings of college-educated workers continued their modest rise.6  

How these occupation and education-related changes in the labor market affect the 
demand for cognitive, intrapersonal and interpersonal competencies is the subject of this section. 
We begin with a brief review of the large literature on the economic payoff to years of formal 
education, and of the remarkably modest extent to which prior cognitive, interpersonal and 
intrapersonal skills account for that payoff. We then turn to a more detailed discussion of trends 
in demand for 21st century competencies.  
 
Educational Attainment and Employment Outcomes  
  

From the pioneering work in the sixties and seventies of Gary Becker (1964), T. W. 
Schultz (1961), and Jacob Mincer (1974) to the present, studies have shown that investments in 
education produce rates of monetary return that are comparable or higher than market rates on 
investment in physical capital. Remarkable in this literature is that the estimates have changed 
li ttle as increasingly sophisticated studies have eliminated likely sources of bias in the estimation 
of the economic payoff to education, the most prominent of which is the self-selection of more 
able or motivated into higher levels of completed schooling.7 

In most studies, the so-called private rate of return to added years of schooling (which 
relates the after-tax earnings benefits enjoyed by workers to the portion of the education costs 
they have borne) for the U.S. has varied between 7 and 11 percent with even higher rates in 
many other countries (Psacharoupoulos and Patrinos 2004). The social rate of return tends to be 
lower than the private rate of return because it includes the full resource costs of schooling 
provision, much of which is paid through government subsidies rather than the students 
themselves. 

                                                 
6Autor, Katz and Kearney (2008), Table 1. Data are based on weekly earnings for full-time workers with 5 years of 
experience. Earnings of high school dropout fell even more than the earnings of high school graduates (see also 
Levy and Murnane 2004). 
7An overview of the efforts to address these bias issues is provided in Card (1999). One strategy for reducing bias 
from genetic factors is to use siblings or even identical twins to relate earnings and employment differences to 
schooling differences pairs of otherwise ¨similar¨ individuals. For example, using Norwegian data, Oreopoulos and 
Salvanes (2011) find that, in comparison with their siblings, siblings with one additional year of education have 
annual incomes that are about 5 percent higher and lower probabilities of being unemployed or on welfare. Another 
is to use instrumental variable strategies based on, for example, compulsory schooling laws, where the obligatory 
age of school attendance determines the number of years and the permissible date at which students can leave. Since 
years of schooling under the compulsory attendance requirements are not subject to voluntary choice, differences in 
education are exogenous to other influences that might affect the amount of education obtained. None of these 
strategies is free from all potential biases, however. 
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has examined the simple, unadjusted correlations between cognitive ability, personality factors, 
and job performance. Schmidt and Hunter (2004) reviewed several studies and meta-analyses, 
finding that measures of general cognitive ability were strongly correlated (the magnitude of 
these correlations was higher than 0.53) with occupational level, income, job performance, and 
job training performance. Comparing these correlations with those found in studies of the 
association between personality traits and job outcomes, they concluded that general cognitive 
ability was more important for later job success than conscientiousness or any other interpersonal 
or intrapersonal competency.  

It is worth noting that an NRC committee (1989) re-analyzed the data from over 700 
criterion-related studies of the concurrent correlations between scores on a test of general 
cognitive ability and measures of job performance (typically supervisor ratings, but in some 
cases grades in a training course) in about 500 jobs. They found that, despite claims of much 
higher predictive validities (i.e., correlations) in the literature (U.S. Department of Labor, 1983), 
the average correlation in studies that had been conducted since 1972 was about .25 after 
correction for sampling error. Cognitive test scores explained about 6 percent of the variance in 
performance, leaving 94 percent to be explained by other factors. Estimates of predictive 
validities in one subsequent review of the empirical literature also reflected this modest range 
(Sackett et al, 2001).  

Economists have favoured prospective longitudinal studies of the relationship between 
cognitive competencies and earnings (Hanushek and Woessman, 2008). In their examination of 
the associations between earnings and the cognitive skills of 15-18 year olds as measured by the 
Armed Forces Qualifying Test, Neal and Johnson (1996) found that, with no controls for family 
background, a one-standard deviation increase in test scores was associated with roughly a 20 
percent increase in earnings for both men and women. Using data from the National Child 
Development Survey, which has followed a cohort of British children born in 1958 through 
midlife, Currie and Thomas (1999) related scores on reading and math tests administered at age 7 
to wages and employment at age 33. Even in the presence of extensive family background 
controls, their models show 10%-20% earnings differentials when comparing both males and 
females in the top and bottom quartiles of the two test score distributions. Murnane, Willett and 
Levy (1995) show links between the mathematics tests scores of two cohorts of high school 
seniors and their wages at age 24. 
 
Inter - and Intrapersonal Competencies and Employment Outcomes 

 
In an effort to understand the large amount of variation in earnings and other employment 

outcomes that cannot be attributed to cognitive competencies, researchers have begun to examine 
the role of a variety of inter- and intrapersonal competencies. As with our earlier review of the 
determinants of achievement and attainment, research divides into a focus on personality factors 
and on other competencies and behaviors. 
 
Personality factors. Almlund et al (2011) summarize their review of correlational evidence on 
the role of Big Five personality traits for labor market outcomes as follows:  

Personality measures also predict a variety of labor market outcomes. Of the Big 
Five traits, Conscientiousness best predicts overall job performance but is less 
predictive than measures of intelligence. Conscientiousness, however, predicts 
performance and wages across a broad range of occupational categories, whereas 
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an associated set of activities designed to produce valid and reliable assessments of 
them. 
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Poropat, 
2009 

At the elementary school level, cognitive ability is 
the strongest predictor of grades. At the high school 
and college levels, cognitive ability is a weaker 
predictor of grades and conscientiousness is the only 
personality factor that predicts grades. Where tested, 
correlations between conscientiousness and 
academic performance were largely independent of 
measures of cognitive ability. Studies controlling for 
secondary academic performance found 
conscientiousness predicted college grades at about 
the same level as measures of cognitive ability. 

Meta-analysis of studies of the 
correlation between personality 
traits and academic performance. 
Most of the studies came from 
higher education, with a smaller 
sample from primary education.  

Cognitive Skills: Some of the 
studies included tests of 
general cognitive ability. 
 
Interpersonal Skills: Measures 
of agreeableness and 
extraversion  
 
Intrapersonal Skills: Measures 
of conscientiousness, 
emotional stability, and 
openness  

    
Studies of the relationship between skills and income/earnings/job performance 
Autor, Levy 
and 
Murnane, 
2003  

From 1970 to 1988, across the 
U.S. economy, computerization 
reduced routine cognitive and 
manual tasks and increased 
nonroutine cognitive and 
interactive tasks. This model 
explains 60% of the growth in 
college-educated labor from 
1970-1988. Conclusion: 
Demand is growing for 
nonroutine problem solving and 
complex communication skills.  

Paired representative data on job task 
requirements from the Dictionary of 
Occupational Titles (DOT) with 
samples of employed workers from the 
Census and CPS to create a consistent 
panel of industry and occupational task 
input from 1960 to 1998.  

Cognitive: DOT measures of:  
nonroutine cognitive tasks: 1) level of 
direction, control, and planning of activities; 
and 2) quantitative reasoning 
 
Manual tasks: DOT measures of routine 
manual tasks: finger dexterity and nonroutine 
tasks: Eye-hand-foot coordination] 
 
Interpersonal and Intrapersonal: No direct 
measures  

Barrick, 
Mount, and 
Judge, 2001 
 
(job 
performance) 

Conscientiousness is a valid 
predictor of job performance 
across all performance 
measures in all occupations 
studied, with average 
correlations ranging from the 
mid .20s to low .30s.  

Second-order meta-analysis of the 
results of 11 prior meta-analyses of the 
relationship between Five Factor 
Model personality traits and job 
performance.  

Cognitive: no measures  
 
Interpersonal: Measures of extroversion, 
agreeableness 
 
Intrapersonal: Measures of emotional 
stability, conscientiousness, and openness to 
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Table 3-2: Correlations and regression-adjusted associations between skills, behaviors and 1 
school performance 2 

 3 
 Concurrent (simple) correlations Longitudinal 

(simple) 
correlations 

Regression-
adjusted 

correlations 
 Primary school 

 
Secondary Tertiary Primary Primary 

Personality factors Outcome is school grades   
Conscientiousness .28 .21 .23   

Openness .24 .12 .07   
Agreeableness .30 .05 .06   

Emotional stability .20 .01 -.01   
Extraversion .18 -.01 -.03   

Cognitive ability .58 .24 .23   
      

Skills and 
behaviors 

Outcome is reading 
achievement 

  Outcomes are later reading 
and math achievement 

 Kinder-
garten 

5th grade   Kinder-
garten 

Kindergarten 

Reading 
achievement 

-    .44 .13 

Math achievement -    .47 .33 
Attention .29 .38   .25 .07 

Anti-social behavior -.07 -.25   -.14 -.01 
Mental health -.12 -.20   -.10 .00 

       
 4 
Source: Created by the Committee 5 
 6 
Note: Concurrent correlations for personality factors and cognitive ability come from Poropat 7 
(2009). Concurrent correlations for skills and behaviors in kindergarten and fifth grade and come 8 
from Duncan and Magnuson (2011). Longitudinal and regression-adjusted correlations are from 9 
Duncan et al. (2007). Regression controls in the final column include family background, child 10 
temperament and IQ. 11 
 12 
 13 
 14 
 15 
 16 
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at a slower and slower rate. 

 
Figure 4-2: Skill Acquisition Curves 

Source: Anderson (1990, p. 262). Reprinted with permission from W.H. Freeman and Company, 
from Anderson, J.R. (1990). Cognitive psychology and its implications. Permission conveyed 
through Copyright Clearance Center, Inc.  

 
The power law of practice is fully consistent with theories of cognitive skill acquisition 

according to which individuals go through different stages in acquiring the specific knowledge 
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CONCLUSIONS  
 
Deeper learning occurs when the learner is able to transfer what was learned to new 

situations. Research on teaching for transfer, which primarily reflects the cognitive perspective 
on learning, has a long history in psychology and education. This research indicates that learning 
for transfer requires knowledge that is mentally organized, understanding of the broad principles 
of the knowledge, and skills for using this knowledge to solve problems. Other, more recent 
research, indicates that intrapersonal skills and dispositions, such as motivation and self-
regulation, support deeper learning and that these valuable skills and dispositions can be taught 
and learned. Socio-cultural perspectives on learning illuminate the potential for developing 
intrapersonal and interpersonal skills within instruction focused on cognitive mastery of school 
subjects; such perspectives provide further evidence that skills in all three domains play 
important roles in deeper learning and development of transferable knowledge. 

 
Conclusion: The process of deeper learning is essential for the development of 21st century 
competencies (including both skills and knowledge) and the application of transferable 21st 
century competencies in turn supports the process of deeper learning in a recursive, 
mutually reinforcing cycle.  
 

In Chapter 3 the committee concluded that educational attainment is strongly predictive 
of positive adult outcomes in the labor market, health, and civic engagement. The research 
reviewed in this chapter indicates that individuals both apply and develop intertwined cognitive, 
intrapersonal, and interpersonal competencies in the process of deeper learning, including the 
learning of school subjects. Through deeper learning individuals develop transferable twenty-
first century competencies that facilitate improvements in academic achievement and that 
increase years of educational attainment. Thus the research reviewed in this chapter supports the 
argument that deeper learning and twenty-first century skills prepare young people for adult 
success. 

At the same time this chapter finds a lack of clear, agreed-upon definitions of specific 
cognitive, intrapersonal, and interpersonal competencies. This lack of shared definitions is 
greatest for competencies in the intrapersonal and interpersonal domain. 
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include opportunities for students to demonstrate metacognitive strategies or persistence in the 
face of obstacles. Student products could be systematically observed or scored for evidence of 
the targeted competencies and then these scores could be counted in student grades or scores on 
end of year accountability assessment. To date however, strong design methodologies, 
interpretive frameworks and approaches to assuring the score reliability, validity and fairness 
have not been developed for such project- or problem-based performance assessments.  

 
Summary 

 
In summary, there are a variety of constructs and definitions of cognitive, intrapersonal, 

and interpersonal competencies and a paucity of high-quality measures for assessing them. All of 
the examples discussed above are measures of maximum performance, rather than of typical 
performance (See Cronbach, 1970). They measure what students can do rather than what they 
are likely to do in a given situation or class of situations. While measures of maximum 
performance are usually the focus in the cognitive domain, typical performance may be the 
primary focus of measures for some inter- and intra-personal competencies. For example, 
measures of dispositions and attitudes related to conscientiousness, multi-cultural sensitivity and 
persistence could be designed to assess what students are likely to do (typical performance). In 
comparison to measures of maximum performance, measures of typical performance require 
more complex designs and tend to be less stable and reliable (Patry, 2011). 

 Both the variety of definitions of constructs across the three domains, and the lack of 
high-quality measures pose challenges for teaching, assessment, and learning of 21st century 
competencies. They also pose challenges to research on interventions designed to impact student 
learning and performance, as we discuss below.  

  
EMERGING EVIDENCE  OF INSTRUCTION THAT PROMOTES  DEEPER 

LEARNING   
  

Despite the challenges posed by a lack of uniform definitions of the intended 
performance outcomes and high-quality measures of same, there is emerging evidence that 
cognitive, intrapersonal, and interpersonal competencies can be developed in ways that promote 
transfer. The most extensive and strongest evidence comes from studies of interventions 
targeting cognitive competencies, but there is also evidence of development of intrapersonal and 
interpersonal competencies. The research includes studies encompassing how people learn in 
formal, informal, and workplace learning environments, as discussed further below.  

 
Evidence from Interventions in Formal Learning Environments  

 
As illustrated by the examples in the previous chapter, some classroom-based 

interventions targeting specific cognitive competencies have also, through changes in teaching 
practices, fostered development of intrapersonal and interpersonal competencies. The students 
learn through discourse, reflection, and shared experience in a learning community. For example, 
Boaler and Staples (2008) note: 
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