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Editor’s Preface

Everyone knows someone like Wendy Williams' grandfather. Never went to college,
but he's the one you go to with a computer problem. Never finished high school, but
writes the most beautiful letters, with a vocabulary far exceeding your own. Doesn't
appear to be the sharpest crayon in the box, but reads incessantly and when you hunger
for someone to discuss the book you just read you go to him.

My mother didn't finish high school but she did arithmetic in her head. Never wrote
it down, and did it faster than those who did write it. My grandmother had no schooling
whatsoever. Completely illiterate, she kept up with current events by having my grand-
father read the newspaper aloud to her. Yet she could speak three languages fluently.
And my friend, who is an artist and dyslexic, is the one I go to when I want to have a
conversation about the deeper meaning of some scientific discovery.

And you have to wonder why so many supremely intelligent (high IQ) children have
so much difficulty in school. Why so many intelligent teachers have problems teaching
gifted children. Why so many intelligent parents have problems with their own intelli-
gent kids.

In this issue, Dr. Williams and other scholars present their views on intelligence, and
the one-sided approach we seem to take toward it. Perhaps there are other ways of being
smart, and other ways to measure how smart we are.

Today, when so much depends on the SAT and related exams, maybe it's time to take
a fresh look at these concerns. It's not bad to do really well on the SAT (Whew! That's
good to hear!), but maybe it's not so bad to do less well. '

Special Pat On The Back Department: The Mensa Research Journal has won an
Honorable Mention award in the Association Trends national publications competition.
As a reader, you should feel honored!

Phyllis Miller
Editor



Notes, Quotes and Anecdotes

¢ Phillip Morrison was writing about physics when he wrote these words in
Nature, October 4, 2001, but they seem apt here, too.

Science owes the outside world a clear, brief statement of its views, but these
accounts will never be clear until we go beyond mere buzz-words and start
conveying real ideas .... Perhaps we can enlist verbs to illuminate the nouns.
Poetic, even ironic, tags catch on well, but name tags are just not enough.

I couldn’t agree more. I may have said this here before but it bears repeating.
Our minds are much influenced by the “parts of speech” (nouns, verbs, adjec-
tives, etc.) we habitually use in talking and thinking about talent, intelligence,
creativity, etc., as nouns. We might be liberated from some of our preconcep-
tions by eschewing those reifying (thing-ifying) nouns and using only verbs,
adverbs, or adjectives for such concepts. That won’t be easy, as language habits
are hard to break.

Actions which were first voluntary, soon became habitual, and at last heredi-
tary, and then came to be performed even in opposition to the will.

Oh, yes, and inactions, t0o. You can find the above quotation in Charles
Darwin, The Expression of Emotions in Man and Animals, 1872.

¢+ Research into “artificial intelligence” virtually stopped in 1989 when the

Defense Advanced Research Agency (DARPA) gave up on the idea of a “smart
truck.” It turned out that none of the Al developers were able to devise any kind
of machine that could adapt to a multiplicity of environments.or rapidly chang-
ing circumstances. Even the so-called “smart” bombs used in the Gulf War
eventually had to be guided by a human mind flying overhead. Here was anoth-
er case where the English language was misused. If there really were an “artifi-
cial intelligence,” it seems to me it would have to be called “intelligence,”
which is characterized by, among other things, its extraordinary flexibility.

* Dr. Robert J. Sternberg, whose name is well known to MRJ readers, is
seeking to enter an interesting, new concept into research on intelligence. He
calls it wisdom. The entire issue of Educational Psychologist, Fall 2001, was
devoted to it.

¢+ Here’s a website you mustn’t miss! Go to www.sengifted.org. SENG
stands for Supporting Emotional Needs of the Gifted. SENG is at P.O. Box
6550, Scottsdale, Arizona. I don’t know why I’ve never run across this organi-
zation before because it has obviously been around for quite a while. The 18th
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SENG conference was held in July 2001 in Irvine, Calif. “It is the mission of
SENG to support bright, talented, gifted individuals and their families, and the
professionals who work with them, to better understand the nature of giftedness,
and to help these individuals reach their personal potential.” SENG’s website
has a wealth of information as well as links to more than 20 related websites,
several publishers, and other organizations.

¢ Those interested in neuropsychology of the brain will be well served by
www.brainsource.com/. It is not only for experts in that field.

¢* I’ve been a member of the American Education Research Association for
perhaps 40 years and now of its fairly new special interest group, Research on
Giftedness and Talent. You don’t have to be a member, though, to access
www.aeragifted.org. You can read or download many of the research studies
given at the last AERA convention. The site also provides links to five other
sources of information about the gifted and talented.

¢ One of those links led me to an organization that I can’t recall hearing
about before: The Davidson Institute for Talent Development. It was founded in
1999 “To recognize, nurture and support profoundly gifted young people and to
provide opportunities for them to develop their talents in positive ways to create
value for themselves and others.” It provides publications, advisory services,
speakers and much more for profoundly gifted young people, parents, teachers,
counselors, etc. Go to www.davidson-institute.org. Even if you’re merely curi-
ous, plan to spend up to half an hour exploring it.

¢+ Take a look, too, at giftedpsychologypress.com.

* The American Psychological Association has long neglected the gifted but
that changed last year. APA created the Center for Gifted Education Policy
headed by Dr. Rena Subotnik, who says:

Some disciplines [like music and sports] have highly developed structures for
cultivating talent; but others take a more haphazard approach. I'd like to draw
the attention of the latter group to how they can do it more consciously.

The center will publish information for parents and teachers, a book on “cut-
ting-edge” research issues, etc. It also has a website with nearly 50 links to
some you know of and some you might not. Try apa.org/ed/cgepwblinks.html.

¢ I just learned a new word: Hyperlexia. We all know about dyslexia and that
it sometimes afflicts otherwise gifted children. Hyperlexia is a syndrome involv-
ing a very precocious ability to read words or an intense fascination with letters
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and numbers. It is often coupled with difficulties in understanding spoken lan-
guage (hyperlexics may even appear to be deaf) and in socializing. Go to
hyperlexia.org.

+ I sometimes wish that MRJ had the space to reprint everything in the
National Research Center on the Gifted and Talented Newsletter. They permit
reprinting free, asking only that you mention the source. Mensa local group edi-
tors take note! A subscription to the Newsletter is free for the asking from
NRCGIT, 2131 Hillside Rd., Unit 3007, Storrs, CT 06269-3007.

¢+ “The hallmark of a truly brilliant idea is as soon as someone expresses it, it
seems obvious.” David Funder, Ph.D.

+ Want a TIGER in your think-tank? The Tennessee Initiative for Gifted
Education (TIGER) publishes a free newsletter that can be obtained just by
sending a blank email to TIGERadvocate-subscribe@yahoo.groups.com. TIGER
is a “network of parents, educators, administrators, legislators, and the general
public working to foster an understanding of gifted children and their exception-
al needs and to advocate for the appropriate education of all students.” As a
vocabulary nitpicker, I’d rather they said “each student” instead of “all stu-
dents,” but I forgive them; their hearts are in the right place.

+ Are you curious about curiosity? Todd Kashdan and Frank Fincham are.
See their letter in American Psychologist, May 2002, page 373. “Specifically,
we characterize curiosity as a self-regulatory mechanism that facilitates intrinsic
goal effort, perseverance, personal growth, and, under the right conditions, cre-
ativity .... We are not suggesting that high curiosity leads directly to high cre-
ativity but that high curiosity is necessary, though not sufficient, for creativity.”
I say amen to that, and like them, I wish there were more research into curiosity,
especially as it might apply to gifted children and adults. Is curiosity a uniquely
powerful form of motivation? Where does it come from? What life factors seem
to squelch a child’s natural curiosity? Why do some people seem to have less
curiosity than others? Is high curiosity one of the essential elements in the way
a developing poet sees and hears and reacts? Think about curiosity a moment.
I'll wait.

¢+ ADHD: The Great Misdiagnosis by Julian Stuart Haber (Dallas, TX:
Taylor Trade Publishing, 2000) is primarily for parents and teachers. Its major
theme is the question: “Are too many children being unnecessarily diagnosed
and treated for the disorder?” Haber disagrees with those who say there’s an
epidemic of attention deficit hyperactivity disorder. The symptoms of ADHD
may actually indicate a variety of other disorders needing different treatments.
Furthermore, “Many talented children with learning difficulties and ADHD can
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advance in various areas of non-scholastic intelligence .... Finding the talent and
gearing it to future skills is obviously very important.” See Nikolay Zava-
denko’s review of the book in Contemporary Psychology: APA Review of Books,
2002, Vol. 47, No. 3, page 289.

+ “In recent years, the science of intelligence has probably generated more
‘bad noise’ from what appears to be an overly excitable media than any other
topic in psychology. Despite remonstrations that ‘it doesn’t matter,” or ‘can't be
measured,’ intelligence does matter and it can be measured. In fact, excitement
generated by intelligence research approaches that generated by issues of sex
and money, because deep down people understand that intelligence is important,
it always has been, and it always will be.” David C. Geary, Deptartment of
Psychological Sciences, University of Missouri.

+ President George W. Bush has proclaimed March 10 to 16, 2003, Brain
Awareness Week. I learned that from the Dana Alliance (dana.org), whose motto
seems to be, “Just Use 1t.” It’s not clear to me how we are to celebrate (cere-
brate?) that week, but mark it on your calendar anyway. Surely you’ll think of
something.

F. C.
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Democratizing Our Concept of Human Intelligence

Wendy M. Williams, Cornell University

My grandfather was clever. With no formal schooling to speak of, he could
build anything, from a dollhouse to a real house, from scratch, without plans.
He also could fix anything — kitchen appliances, cars, children’s toys, radios,
televisions, you name it. He even published a book of his poems when he was
in his 70s. He was not clever, however, at taking 1.Q. tests, which he confronted
in grade school, in the military, and when he looked for a job when he was in
his early 20s. He hated taking the tests; he was made anxious by the clock tick-
ing as he worked, and he found it confusing and unnatural to think in terms of
abstractions, be they mathematical, pictorial, or verbal.

Because of his performance on tests, my grandfather did not consider him-
self very intelligent. Neither did the teachers, military recruiters, and job-place-
ment personnel who used the test scores; They reduced my grandfather's intelli-
gence to a simple, relatively low number on a page and labeled him “slow.” The
" L.Q. tests that my grandfather took in the 1930s — versions of which are still in
use today — were created to determine which children failing in school were
doing so because of low intelligence, and which were failing for other reasons.
Through questions about the meaning of words or paragraphs, mathematical
problems, visual patterns, and so forth, these tests measured intelligence in
terms of the number of problems a person could solve, compared with the aver-
age for other people of the same age.

Throughout our society, we still use 1.Q. tests, and their close surrogates such
as the SAT, in the belief that they provide a meaningful measure of a person's
innate intelligence and capacity for success in intellectual tasks. We all know
the considerable weight these tests are given throughout education, as well as in
hiring and promotion decisions in the workplace. But scholars still have not
explained how, if 1.Q. tests tell us the most important things we need to know
about a person's intelligence, we can account for my grandfather and the many
others like him, who are competent and successful in so many domains in the
real world.

This is the issue that my colleagues and I have studied in our attempt to
democratize the concept of intelligence, by including in it more and different
types of abilities and talents. While we have been conducting our research, other
scholars working in the same area have demonstrated that 1.Q. tests’ reputation
as an ultimate seal of approval was premature.

For example, consider the work of James Flynn, a political scientist at the
University of Otago, in New Zealand. He proved that L.Q. scores have risen
sharply over the past 60 or more years in all 20 nations for which data exist. In

Reprinted from The Chronicle of Higher Education, May 15, 1998
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fact, a person born in 1877 whose score put him or her in what was then the
90th percentile on a widely used reasoning test would, with exactly the same
number of correct answers, rank in only the Sth percentile of people born in
1967. (Flynn proved this by examining the raw numbers of correct answers on
the same tests used over time. Most researchers rely on “normed scores,” which
are adjusted to keep the average score on a test constant from year to year, and
which thus cannot accurately be compared over time.)

Are we really that much smarter than our grandparents? How could L.Q.
scores change so much, so quickly?

We learned two things from Flynn’s work: First, a high 1.Q. score does not
necessarily mean intelligence, nor does a low score mean stupidity. Second,
whatever the test measures is highly mutable. Flynn is fond of saying that, if we
take 1.Q. scores seriously as meaningful predictors of intelligence, our grandpar-
ents would have been unable to understand the rules of baseball.

Given the rapidity of the changes Flynn reported, genetics could not be
responsible, and so researchers have focused on aspects of culture, as well as on
health and nutrition, in attempting to explain why people today are markedly
outscoring their ancestors.

One possible cultural factor is that people are increasingly familiar with the
material on certain types of 1.Q. tests. My grandfather’s generation rarely
encountered anything in their everyday lives even remotely resembling the
items on such tests. Today, however, mazes, puzzles, and other games that are
thinly disguised versions of items from actual 1.Q. tests appear on cereal boxes
and on placemats at fast-food restaurants. People play with toys such as Rubik’s
Cube. Some computer screen-saver programs are strikingly similar to other
kinds of intelligence tests: The complex patterns dancing around the screen
closely resemble the Raven matrices, the most popular test of reasoning ability.
Is it any wonder that today’s kids outperform my grandfather’s generation?

But the more important question is: Does this greater exposure to material
similar to that on the tests make today's children and adults smarter in any
meaningful way than earlier generations of test takers? I think not. The intellec-
tual accomplishments of people in past eras are awe-inspiring, and the chal-
lenges and hardships that they had to overcome were extraordinary. Looking
back on these accomplishments should make us cautious in interpreting the sig-
nificance of 1.Q. scores as predictors of likely success in the real world.

Perhaps the reason that so many individuals with low or moderate 1.Q.’s,
such as my grandfather, are so successful in their daily lives can be found in
recent research that has broadened the concept of intelligence. Researchers
today are demonstrating empirically the importance of many abilities that are
not measured on 1.Q. tests. Consider studies that my colleagues and I have con-
ducted to assess practical and creative thinking in business, the military, and ele-
mentary and middle schools.

We wanted to know why some business managers with M.B.A.’s from pres-
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tigious graduate schools alienate their subordinates virtually overnight, why
some military leaders lose the respect of their soldiers and subordinate officers
by adhering to formal doctrines even in situations where they are not adequate,
and why some bright children hand in boring compositions after the deadline
and then react with surprise when they receive low grades. We found that all of
these people lack practical intelligence — an ability essential to success that dif-
fers from the more “academic” intelligence measured by 1.Q. tests, and which is
largely independent of it.

We learned that practical intelligence consists of three types of abilities —
managing oneself, managing others, and managing the organization or environ-
ment in which one works, such as a school, corporation, or hospital. Each abili-
ty is important in a unique way, and each contributes to real-world success.
People may be strong in one type of practical intelligence and weak in another,
although, generally, being savvy about managing organizations builds on the
abilities to manage oneself and others. Importantly, traditional measures of 1.Q.
tell us little about who has and does not have the three types of practical intelli-
gence.

Where are scientists headed in our search to understand intelligence?
Increasingly, we think in terms of types and facets of intelligence that lead to
success in specific contexts: social intelligence, emotional intelligence, creative
intelligence, and practical intelligence. We look at people’s ability to manage
their lives by motivating and organizing themselves to perform effectively. We
consider people’s ability to get along with their employees, peers, supervisors,
and teachers. Often, it is those types of intelligence, as much as 1.Q. scores, that
determine success or failure in education and in the workplace, especially
among people with a similar range of 1.Q. scores.

Historically, a person’s intelligence was reduced to a single number. Today,
that number still holds sway in many admissions offices, but the realization is
growing that we need to characterize and measure more of the abilities that are
important to adult success. We owe the next generation a broader and more rele-
vant battery of tests, designed to measure the many varied abilities that con-
tribute to success in the real world. Better tests will lead to the admission of
applicants with a wider variety of skills, thus diversifying further the pool of tal-
ent available to our society.

As we look ahead to the demographic changes under way and recognize the
need to distribute educational and employment opportunities fairly and broadly,
it becomes even more essential for us to assess people’s capabilities accurately.
We need a conception of intelligence that encompasses my grandfather's talents.
The most successful leaders in business, the professions, and other enterprises
know how to define workable goals and motivate themselves to accomplish
them; they know how to “read” and motivate other people; and they know how
to distinguish solutions that work in the real world from ones that work only in
books — all abilities that current 1.Q. tests do not measure.
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This is not to say that success on an I.Q. test does not provide meaningful
information; it is just that other types of success matter, too. It should not escape
us that the technological developments on which our society depends may
require types of intelligence — practical and creative, for example — that are
different from those emphasized in our standardized tests. The science of under-
standing intelligence thus may progress farther and faster by recognizing the
wisdom of our grandparents.
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Practical Intelligence for School:
Developing Metacognitive Sources of Achievement
in Adolescence

Wendy M. Williams, Cornell University, Tina Blythe, Harvard University;
Noel White, WestEd, Jin Li, Brown University; Howard Gardner,
Harvard University; and Robert J. Sternberg, Yale University

We sought to boost school achievement by creating an intervention that would
develop practical intelligence for school in middle-school students. Researchers
worked with teachers in Connecticut and Massachusetts schools over a two-
year period. Teachers were trained to deliver a five-part program developed to
inculcate practical intelligence by emphasizing five sources of metacognitive
awareness: knowing why, knowing self, knowing differences, knowing process,
and revisiting. A broad range of assessments was administered in a pre-post
design both to the children receiving the practical intelligence program and to
matched control children. We found that the program successfully enhanced
both practical and academic skills in each of the target skill areas (reading,
writing, homework, and test-taking) in children from diverse socioeconomic
backgrounds attending diverse types of schools. These results are discussed in
terms of the acquisition of cognitive and metacognitive insights during adoles-
cence and the promise such insights hold for enhancing adolescent achievement
over and above traditional g-based approaches to learning. Finally, we discuss
trade-offs between ecologically based and laboratory-based interventions.

A bright 9-year-old child shows one of his parents a paper he has written for
his teacher. The parent comments that the paper seems to have some good ideas,
but that it is messy and also full of spelling and punctuation errors. The child
responds that the teacher does not care about those things, only about the ideas.
The parent demurs, but does not argue. The child hands in the paper and is
shocked to receive a low grade. It turns out, surprisingly to the child — but not
to the teacher or parent — that the teacher presumed the students knew that
neatness, spelling, and punctuation matter, and so the teacher focused instead on
“coming up with good ideas” in the classroom discussion of the assignment.
Somewhere along the way, however, the child was derailed.

This child is intelligent in the conventional sense of the term (see Neisser,

The Practical Intelligence for School Project was funded by a grant from The James S,
McDonnell Foundation. We are grateful to Melanie Gordon Brigockas and Todd Lubart for their
assistance with the Yale portion of the research. We also thank Jie Qi Chen, Mara Krechevsky,
and Stephanie Weber for their work on the Harvard portion of the research.

Reprinted from Developmental Review 22, 2002.

© 2002 Elsevier Science (USA)
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1979; Neisser et al., 1996; Sternberg, Conway, Ketron, & Bernstein, 1981) and
yet seems to lack some kind of intelligence relevant to the school environment.
This kind of intelligence, termed practical intelligence for school, refers to the
individual’s understanding of, and ability to respond appropriately to, the
demands of the school environment (Gardner, Krechevsky, Stermberg, &
Okagaki, 1994; Sterberg, Okagaki, & Jackson, 1990; Williams et al., 1996).
Included in this concept would be understanding and responding appropriately
to things such as doing homework; taking tests; reading for understanding; and,
as in the case of the child above, writing effectively.

Practical intelligence for school is a specific aspect of practical intelligence,
which has been studied by a variety of investigators in a variety of contexts (see
Ceci, 1996; Sternberg, 1996, 1999; Sternberg, Forsythe, Hedlund, Horvath,
Wagner, Williams, Snook, & Grigorenko, 2000; Sternberg & Wagner, 1986;
Sternberg, Wagner, Williams, & Horvath, 1995, for reviews). The basic idea is
that over the course of development from middle childhood to early adoles-
cence, individuals acquire a set of procedural-knowledge skills (i.e., skills that
tell people what to do and how and when to do it) that are relevant to their
adaptation to real-world environments. This set of procedural-knowledge skills
is not well or fully conceptualized by conventional notions of intelligence and is
not well measured by conventional intelligence tests. Although not all investiga-
tors accept the existence of such a construct (e.g., Ree & Earles, 1993; Schmidt
& Hunter, 1993), there is sufficient evidence that it is worth pursuing on an
empirical basis. At minimum, it can be viewed as a part of general intelligence,
broadly defined, whether or not it is viewed as wholly distinct from the academ-
ic aspects of intelligence. For example, Ceci (1996) speculated that the intro-
spective awareness that undergirds practical intelligence (e.g., realizing that a
noisy cafeteria is not as optimal a place to study as a quiet room) may be the
basis of so-called general intelligence, or g, because such insights are important
in most aspects of academic success. Thus, even if one does not accept the inde-
pendence of practical intelligence from g, there may nevertheless be an impor-
tant role for practical intelligence to play in a broader perspective on cognitive
competence.

Can intelligence, in general, or practical intelligence, in particular, be taught?
Few questions in the field of developmental psychology are more difficult to
answer and more contentious in the answers they have generated. As explained
below, the scientific evidence is mixed and subject to alternative interpretations.
Part of the confusion has to do with the way practical intelligence is construed,
with some viewing it as a largely independent type of cognition or thinking
(e.g., Gardner, 1983, 1999) and others (e.g., Ceci, 1996) viewing it as the prod-
uct of the application of other forms of cognition to practical problems. In the
present study, we conceived of practical intelligence as a derivative of metacog-
nitive awareness. This guided our development of thematic exercises that
focused on various forms of introspective awareness.
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Suggesting that intelligence can, in fact, be taught are a number of controlled
studies, some of them yielding impressive gains. One of the most well known is
the evaluation of the ODYSSEY project. This project was designed to raise the
intellectual skills and school performance of Venezuelan school children of
roughly middle-school age and was evaluated with highly favorable results by
Herrnstein, Nickerson, DeSanchez, and Swets (1986). Ramey (1994; Ramey &
Campbell, 1984, 1992; Ramey et al., 1992; Ramey & Ramey, 1998), studying
younger children, also has accumulated substantial evidence that gains in intelli-
gence and school performance are possible as a result of intensive interventions
among high-risk preschoolers. Affirmative evidence also comes from the STAR
project in Tennessee, in which reduction in class size in a large randomized
design elevated kindergarten through third graders’ reading scores from the 50th
percentile to the 60th percentile (Finn & Achilles, 1990, 1999; Mosteller, 1995).
Other programs have also shown at least limited, and sometimes quite impres-
sive, success (Bereiter & Engelmann, 1966; Feuerstein, 1980; Garber, 1988;
Nisbett, Fong, Lehman, & Cheng, 1987; Schweinhart, Barnes, & Weikart, 1993;
see also Detterman & Sternberg, 1982; Honig, 1994; Nickerson, 1994;
Nickerson, Perkins, & Smith, 1985).

The verdict is not unanimous, however. Suggesting a negative answer are
Herrnstein and Murray (1994), whose review of the literature led them to con-
clude that little meaningful intellectual gain is possible in intervention studies
short of early adoption. Others have come to the same conclusion (Jensen, 1969,
1989; McLaughlin, 1977; Spitz, 1986, 1992), suggesting, at the least, that the
evidence can be interpreted in different ways.

Perhaps the most defensible interpretations of intellectual intervention stud-
ies are those that are mildly encouraging, but at least somewhat skeptical
(Consortium for Longitudinal Studies, 1983; Lazar & Darlington, 1982; Snow
& Yalow, 1982; Zigler & Berman, 1983). Indeed, any responsible study might
be placed into this category because no serious psychologist has suggested that
unlimited gains are possible. Rather, the best that can be said is that modest to
moderate gains can be obtained in some cases under limited circumstances.!
Typically, any initial gains fail to accumulate or “fade out” over time. For exam-
ple, the STAR program’s success was limited to the effect of a single year of
reduced class size, with no systematic cumulative effects for subsequent years in
smaller classes (Mosteller, 1995).

1 Regardless of the specific conclusion, when evaluating research that attempts to increase
intelligence, it is important to distinguish between increasing intelligence (broadly construed) and
increasing IQ. Hermstein and Murray (1994) reduce the first issue to the second; however, not all
researchers would agree with this reasoning. Our focus in the present study was on enhancing
those performances that reasonable individuals would consider to be intelligent for students in
middle school (e.g., thinking critically, seeing oneself and one's intellectual products from other
‘people's perspectives, managing one's intellectual performances, applying strategies appropriate to
different intellectual tasks, and so on).
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There could be various reasons why the evidence has been seen as mixed,
some pertaining to the research itself and others pertaining to the ideological
commitments of its interpreters. In the studies reported here, we tried to take
into account two possible issues that might have engendered some of the mixed
results of the past. First, our work was motivated by a clear guiding theoretical
framework, a merger of Sternberg’s (1985, 1996) triarchic theory of intelligence
and Gardner’s (1983, 1993) theory of multiple intelligences. Previous interven-
tions have not typically been theory-driven (e.g., Lazar & Darlington, 1982;
Zigler & Berman, 1983), instead relying on conventional activities and off-the-
rack tests that are assumed to measure their impact. Second, we attempted to
teach an extremely broad range of intellectual skills — those relevant to practi-
cal intelligence for school — rather than focus on skills targeted to more specif-
ic and, perhaps, clearly definable kinds of situations. By focusing on training a
broad range of skills we hoped to improve students’ performances on various
types of tasks students complete every day. We also focused our evaluation and
assessment of our program upon these diverse competencies. Because previous
research on training more specific skills showed that some skills are more train-
able than others, we hoped that an emphasis on a broad range of skills would be
likely to demonstrate overall positive effects of training for various skills
involved in general scholastic performance.

Theoretical Motivation

The theoretical motivation for our research is a combination of the theory of
multiple intelligences proposed by Gardner (1983, 1993) and the triarchic theo-
ry of intelligence proposed by Sternberg (1985, 1996, 1999). The former theory,
based on developmental, neurological, and various other forms of evidence,2
proposes that intelligence can be understood in terms of seven distinct and rela-
tively independent forms of intelligence: linguistic, logical-mathematical, spa-
tial, musical, bodily-kinesthetic, interpersonal, and intrapersonal.3 The latter the-
ory proposes that intelligence has analytical, creative, and practical aspects. By
viewing intelligence in each of the seven domains proposed by Gardner as hav-
ing the three aspects proposed by Sternberg, we integrated these two theoretical
frameworks.

For example, one could view linguistic intelligence, an important component
of school success, as involving analytical aspects (e.g., of the author’s intentions
in writing a story or of whether a particular argument is persuasive), creative
aspects (€.g., in writing a creative essay or a poem), and practical aspects (e.g.,

2 These include evolutionary antecedents of a given intelligence; the existence of a symbol
system (e.g., dance notation and maps); the existence of special populations (e.g., geniuses and
savants); and, importantly, potential isolation by brain damage (e.g., language and spatial reason-
ing).

3 Subsequently, Gardner (1999) expanded his theory of intelligence to encompass an eighth
form of intelligence, termed naturalistic intelligence. 2 O
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in writing or speaking persuasively so as to convince readers of the validity of
one's arguments). One could view logical-mathematical intelligence as involv-
ing analytical aspects (e.g., in working accurately through the steps of a tradi-
tional mathematical proof), creative aspects (e.g., in discovering a novel
approach for completing a mathematical proof), and practical aspects (e.g., in
seeing a real-world analog of a mathematical equation and using this example to
inform further thinking). The same merging applies to each of the other multiple
intelligences.

Both theories have been applied in ways to boost both intelligence, in gener-
al, and school achievement, in particular (see, e.g., Gardner, 1993; Sternberg,
Ferrari, Clinkenbeard, & Grigorenko, 1996; Sternberg & Spear-Swerling,
1996).4 In this set of studies, we sought to boost school achievement by creating
an intervention that would develop practical intelligence for school in middle-
school students (Williams et al., 1996). This article reports on our evaluation of
that intervention.

Method

The intervention program is a curriculum intervention designed to enhance
the practical-thinking skills of early adolescents, especially those in the fifth and
sixth grades. We focused on fifth- and sixth-grade students because we believed
that the point at which a child leaves primary school and enters intermediate
school (usually around sixth grade) is a time when the child is ripe for instruc-
tion in practical-thinking skills. The child at this juncture is old enough to
assimilate and use the skills (many of which require a degree of metacognitive
awareness not usually evident in younger children), but young enough to be
open to learning them.> Around the time of entry into middle school, the child’s
practical thinking skills become more essential as he or she must change classes
several times a day and deal with the demands of different teachers and, for the
first time, a limited number of elective courses.

Materials

Themes of the practical intelligence for school (PIFS) curriculum. Based on
extensive classroom observation, teacher and student interviews, and a review
of the literature on metacognitive awareness (Metcalfe & Shimamura, 1996),
our research team identified five major questions or themes that helped us
understand the focus and mechanics of practical-thinking skills. These themes

4 Although we distinguish between school-achievement-test performance and intelligencetest
performance, this is not usually true among psychometric researchers (e.g., Scarr, 1997), who
view both types of performance as g-loaded and hence correlated to the extent of their saturation
on the first principal component or common factor.

3 Our assumption is supported by Piaget’s (1959) description of chilldren’s entrance into for-
mal operations in adolescence.
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became the basis of our curricular intervention, which we called the Practical
Intelligence for School (PIFS) program. These five themes were further refined
through discussions with teachers during the implementation and during subse-
quent revisions of the curriculum. Each theme focuses on an aspect of metacog-
nitive awareness that pertains to a particular academic domain.

The first theme is Knowing Why. We believed that students would benefit
from understanding the purposes behind the tasks they are asked to do in school.
(What is the point of homework? Why is it important to read?) They also need
to know how their school work relates to their extracurricular lives. (How is the
writing they do inside of school like the writing they do for other reasons? What
kinds of tests do adults face in their work, and how do classroom and standard-
ized school tests help adults to prepare for these tests in later life?) Students
would be aided by an awareness of how learning is relevant to their lives now
and how they can use it to improve their lives both now and later.

The second theme is Knowing Self. Assessing one’s own work and one’s per-
sonal strengths and weaknesses is an integral component of practical compe-
tence, both in school and in life. The ability to capitalize on strengths and com-
pensate for weaknesses is a prime benefit of self-knowledge. Recognizing their
own current homework or reading habits and identifying the strengths and
weaknesses in those habits is the first step students must take toward improving
their work.

The third theme is Knowing Differences. A working style that is very suc-
cessful in handling math assignments may be ineffective in writing an essay.
The differences among subject matters, and, therefore, the need to learn varied
approaches to work, become more pronounced as students move through middle
school and into high school. The PIFS lessons ask students to compare various
kinds of assignments and subject matters to reveal their diverse demands. Once
students can see differences, they can also begin to think critically and see con-
nections between various aspects of school and also between school and life in
general.

The fourth theme is Knowing Process. How should a student tackle an
assignment or a problem? The classroom is a world of its own, and success in it
requires an awareness of the academic process. The curriculum describes
processes involved in completing work within four focal areas (discussed
below) — reading, writing, homework, and testing. Students learn to recognize
and define problems for themselves. Lessons help students plan their work,
develop effective strategies for problem solving, and draw upon a wide variety
of resources in overcoming difficulties.

The fifth and final theme is Revisiting. Each booklet in the PIFS curriculum
focuses on a particular kind of reflection that is especially useful to its focal
area: rereading texts, revising writing, reworking homework, and reviewing
tests. Children learn that going the extra mile to review and revise is the hall-
mark of the successful student.6 For example, metacognitive research by Beale
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(1996) has demonstrated that students who lack the insight needed to revisit
incomprehensible text material can be trained to recognize the value of “revi-
sion,” and their scores benefit from this insight.

Contents of the practical intelligence for school (PIFS) curriculum. We
focused the curriculum on four major areas in which students require practical
intelligence to succeed in school. This is not to say that these are the only
salient areas or that our curriculum addresses all the practical thinking skills
children need. Rather, we focused on these four areas because our observations
and interviews suggested that practical intelligence in each of these areas is
important to school success. The four PIFS focal areas are reading, writing,
homework, and testing. The PIFS curriculum contains five sets of lessons,
organized into booklets: an introductory booklet, a reading booklet, a writing
booklet, a homework booklet, and a testing booklet (examples of PIFS lessons
from each of the five booklets are presented in Figs. 1-5; the reader should
review these materials to gain an appreciation of the content of PIFS lessons
before proceeding).

The Introduction to the PIFS curriculum (see Fig. 1) contains a series of les-
sons that asks students to think about the nature of school and why they attend
it. Students also reflect on their own personal strengths and interests, developing
a profile of themselves that they can use to help them draw their interests into
future school assignments. The Thoughtful Reading booklet (see Fig. 2) invites
students to consider the role that reading plays in adult life. They develop their
own reading profiles and identify their best strategies for overcoming difficul-
ties in reading. They also compare and contrast different kinds of reading.
Expository Writing lessons (see Fig. 3) cover the practical side of planning,
writing, and revising clear, coherent pieces that convey students’ ideas, incorpo-
rate their particular interests, and capitalize on their strengths. A

The Homework Planning and Execution booklet (see Fig. 4) covers issues
such as understanding the purposes of homework, identifying personal strengths
and weaknesses in homework habits, developing organizational skills, and mak-
ing use of a variety of resources to overcome homework problems. Finally,
Preparing for and Using Feedback from Tests (see Fig. 5) includes lessons in
which students discuss the importance of and uses for tests; develop important
classroom and study skills like listening carefully, taking notes, and memoriz-
ing; practice various study strategies in preparing for tests; anticipate and plan
for problems they might encounter while testing; and, finally, consider how best
to make use of feedback from tests.

6 Readers familiar with other frameworks will recognize that our five-part approach covers
similar conceptual ground. For example, Brown’s (1975) “Knowing, Knowing about Knowing,
and Knowing How to Know” approach is represented in our first four themes, as are metacogni-
tive strategy-training approaches, such as those studied by Pressley and others (e.g., O’Sullivan &
Pressley, 1984; Pressley & Ghatala, 1990; Pressley, Levin, & Ghatala, 1984).
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FIG. 1. Excerpts from the Introduction of the Practical Intelligence
for School (PIFS) program.

LESSON 1.1 Why School?

Synopsis
A brief discussion to raise some of the kinds of questions that will be an important part of the
Practical Intelligence for School program throughout the year.

What To Do

1. Give students a chance to think individually about why they go to school. You might use one
or two of the questions listed for discussion below. You might have students write in journals as
homework or for five minutes before starting discussion. Or you might have them simply take a
minute to think quietly before starting the discussion.

2. Lead a group discussion based on broad questions that students can answer from their own

experience, such as:

* What is school?

* What would you be doing if you weren’t attending school?

* Why do you think schools were started in the first place?

* Most children used to start work on farms or in factories at a very young age. What do you
think those children missed by not going to school?

+ In what ways might it be better not to have school?

* What kinds of things do you learn in school?

* What makes an excellent school?

+ What do you need to know to do well in school?

» How does school prepare you for later life?

* What do you need to know to help you outside of school and later in life?

There is no need to cover all questions.

3. Tell students that these are the kinds of questions that the class will be considering through the
year. You might want to use the metaphor of “looking behind the scenes.” Through PIES, the
class will learn about what is behind school success and will develop skills for making school a
better experience. These skills are also essential outside of school, and in later life as well.

Connections

Homework Lesson 4.1: Purposes for Homework
Testing Lesson 5.1: Why Tests?

Reading Lesson 2.1: Why Read?

Writing Lesson 3.1: Writing In School and Out

Follow-Up Activi

Whenever students start a new activity or project, have them think about why they are being
asked to do it. How does it fit in with other things they do for school? What might they learn?
How is it like what people do outside of school?




FIG. 2 Excerpts from the “Thoughtful Reading” chapter of the
Practical Intelligence for School (PIFS) program.

LESSON 2.1 Why Read?

Central Themes
Knowing Why
Knowing Self

Synopsis
A “reading inventory” and a discussion to help students think about the role that reading plays in
their everyday lives and in the lives of adults.

What To Do

1. Ask students how much time they spend reading each day. Probably they'll tell you “Not very
much.” But don’t take their word for it. Ask questions about their television watching: Do they
read the credits at the beginning and end of shows (what Bart Simpson writes on the chalkboard
for example)? Do they read the slogans that flash on the screen during commercials (“Just do it”
at the end of the Nike commercials)? How about the comics; or the headlines in the newspaper
that someone left on the bus seat next to them, or the sign on the front of the bus telling its desti-
nation? Continue to brainstorm with students for a few minutes until they seem to understand
that everything counts — the backs of cereal boxes, the jacket of a new tape or CD, the bill-
boards on the street, 7V Guide — everything. (This list and other lists brainstormed in the lesson
will be used in later lessons, so they should be recorded in a way that can easily be reproduced
for the class. A flip pad of large sheets that can be posted on the walls of the classroom might be
helpful.)

2. Now challenge them to keep track for one day (from one class period to the same class period
the next day) of all the times they read anything. (You might set up a little competition by invit-
ing other classes to carry out the same activity and then comparing whole-class totals the next
day.) Students can keep a running tally on small pieces of paper or index cards.

3. Begin the next class by asking all students for their totals (this can be done anonymously if
you prefer). Add them all up and write the grand total on the board. Then stand back and admire
it with everyone. Discuss with students the following:

Did they find themselves reading things that they hadn’t listed in yesterday’s brainstorm?
Why do they think there are so many things that need to be read?

What are the advantages and disadvantages of getting information through reading (as
opposed to television or radio or other nonprint sources)?

* What would their lives be like if they couldn’t read?

¢ What would the world be like if there were no such thing as reading or writing?

4. Help students to think about the role that reading plays in adult life by doing one or more of

the following activities:

* If possible, invite community members to your class to talk about when reading is useful to
them in their jobs (a volunteer from a literacy program is a possibility).

¢ Alternatively, the students could write letters to celebrities as well as local people to ask about
their reading habits. (A similar activity is proposed in the writing section, so students might
write a single letter asking both questions.)
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FIG.2-Continued

* Or, students might simply suggest particular jobs and list the sorts of reading those jobs might
entail.

5. Next, help students think about how the reading they do in school compares to the kinds of
reading they (and adults) do outside of school. Have students list the different kinds of reading
they do in school (encourage them to think about all subjects, including math) and how this read-
ing differs from the reading they do out of school. Probe their responses — even the simple and
superficial ones. If, for example, students claim that the reading they do in school is boring and
pointless, ask them to make some guesses about why it is assigned. Ask them to compare their
school assignments with some of the reading examples that they tallied, as well as with the types
of reading adults say they do for their jobs. Which kinds of reading are most similar to their
school reading? You might also ask them what in general would make school reading more toler-
able for them, as well as what they themselves might do to make it better. (Lesson 3 takes up this
point more fully.)

Connections
Introduction Lesson 1.1;: Why School?
Writing Lesson 3.1: Writing In School and Out

Follow-up Activities
1. Ask students to survey people in their community (storekeepers, police officers, teachers, par-
ents, siblings) about what they read and why. Each week, ask two or

three students to interview one person each. At the end of the week, they can report their find-
ings, which can be recorded in a public place in the classroom. '

2. If you teach in a self-contained classroom, take a few minutes each week to discuss reading in
one subject other than language arts. Invite students to make connections and find differences in
the purposes for reading in their various subjects.




FIG. 3 Excerpts from the “Expository Writing” chapter of the
Practical Intelligence for School (PIFS) program.

LESSON 3.2 Using Past Experiences in Writing

Central Themes
Knowing Self
Knowing Process

Synopsis

Journal writing, discussion, and brainstorms to help students reflect both on their past experi-
ences with writing and on the extracurricular interests and strengths that might help them in their
writing.

What To Do

1. Provide students with a copy of the list of different types of writing that they brain-stormed on
the first day (Writing, Lesson 1). Have them refer to it when answering the following questions
(in their journals) about their past experiences with writing: .

» What kind of writing do you like doing the most?

* What is the easiest or most enjoyable thing about doing that kind of writing?

» What kind of writing do you like the least?

+ What is the hardest or least enjoyable thing about doing that kind of writing?

» When and where do you do your best writing?

» What circumstances make it hard for you to write?

* What do you like to write about?

* Do you prefer the writing assignments of one subject to those of other subjects?

» Is there a specific kind of assignment that you enjoy doing no matter what class it’s for?

2. Spend a few minutes talking with students about the things they find easiest and hardest about
writing. Are there trends across the class? Students will probably find that the writing they do
outside of school is almost always easier and more enjoyable than the writing they do in school.
This is understandable, given that the writing they do outside of class is usually voluntary and
done to accomplish purposes that they see as relevant to their lives. Not having chosen their
school assignments, and perhaps not understanding their importance in either the long or short
run, students find them more work and much less fun.

3. Ask students to look through the first pages of their self-profile journals, where they listed all
their strengths and interests when they were doing activities from the Introduction lessons.
Explain that they can use these interests to help them become more interested in, and so improve
at, writing assignments. They can incorporate their interests, experiences, and strengths into their
assignments. :

4. Give the class a report topic that comes from the normal curriculum for this week (something
that you would have assigned anyway). The best topics for this exercise are fairly focused, but
not so much as to prevent the students from shaping the topics to their thoughts. Write the report
topic on the board. For the purposes of illustration, let’s say that your class is currently studying
colonial America.

2l
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FIG.3-Continued

5. Have each student think of at least three ideas for a writing assignment (e.g., a writ-ing project

or report) about this topic that could incorporate a personal interest or area of expertise. (You

might want to do a few out loud to help students get the hang of it.) Lists might include ideas
like these:

» Drawing. Focus on a topic that lends itself to illustrations (types of dress or housing).

s Computer/video games. Design and write a manual for a role-playing game about life in colo-
nial times; players might win or lose points depending on how well they survive the boat trip,
make friends with natives, build weather-resistant homes, and so on.

* Acting. Write a play about some aspect of life in colonial America.

* Skateboarding. Report on transportation in colonial times (how people got around, how much
people traveled, who traveled). '

* Making up stories. Write some diary entries of a colonial teenager.

* Medicine. Write about illnesses and cures common in colonial America.

» Food. Write a few entries for a colonial cookbook; recipes could include ingredients available
to colonial Americans, tips for how to store food, cooking devices.

* Getting into trouble with the law. Describe what people in colonial America could be punished
for, as well as how they were punished.

* Entertainment. Write about what young people did for fun in colonial America.

» Music. Describe the music people liked then, and how people listened to it. (If the writing
requirements are loose, students might also write a rap or song about an event like the Boston
Tea Party or the Salem witch trials.)

* Animals. What animals did people in colonial America use for pets? What animals did they
hunt, or did they fear? How were animals a part of their daily lives?

6. Ask some of the students to share their ideas from this exercise. For each idea, have the class
brainstorm a few possible sources of information (besides a textbook or en-cyclopedia) that
might be helpful to consult.

7. Ask if anyone had an interest that he or she just couldn’t relate to the topic in any way. If so,
see if the class as a group has any ideas. Consider: Are there certain things

that simply won’t relate to the given topic? Are there ways of looking at an interest in a broader
light that might make it relate better to the topic (as in the earlier skateboarding example)?

8. Discuss the advantages and disadvantages of choosing these more unusual topics.

Conclude by stressing that every assignment has a certain amount of leeway in how it may be
approached. It's up to the student to work a personal interest into the topic to enliven the assign-
ment for both the writer and the reader.

Connections

Writing Lesson 3.7: Choosing a Format

Reading Lesson 2.3: Personal Reading Profiles

Homework Lesson 4.6: Making It More Interesting and Personal

Follow-Up Activity

Have the students log in their journals for each writing assignment how they have in-corporated
their interests or how they have otherwise helped themselves relate to the topic.

28 25




Comment on Conducting Ecologically Valid Research in Public School
Classrooms

Before we describe the details of the methods and procedures used to select
sites, teachers, and students and to implement the PIFS program, we wish to
consider the limitations and constraints inherent in conducting ecologically valid
research in public school classrooms. Our goals included, first, implementing
the PIFS program in a diverse group of schools (urban, suburban, and rural)
containing students of diverse socioeconomic levels from various racial and eth-
nic backgrounds. Second, we sought to work with typical teachers using typical
classroom curricula and facing typical constraints upon their teaching imposed
by their schools and administrations, as well as by students’ parents. Our third
goal was to implement the program for an entire school year and not simply for
a handful of tightly controlled lessons in a laboratory experiment setting. In gen-
eral, we wanted the implementation of PIFS to take place in an ecologically
valid and naturalistic setting.

Because of these goals, we did not attempt to force randomly selected teach-
ers from randomly selected schools to participate in our program. First of all, it
is difficult if not impossible — and possibly even unethical — to demand that a
principal and his or her teachers participate in a year-long curricular interven-
tion. Instead, we met with principals and asked them to review our materials
and decide if they believed participation would be advantageous for their
schools. Once a principal had agreed, we solicited the names of interested teach-
ers and met with these individuals. From this group of interested teachers, the
control-group and experimental-group teachers were assigned, at this point ran-
domly, with control teachers being told they would receive all of the experimen-
tal materials after the study was completed. |

We selected teachers whose students had been grouped into heterogeneous
classes at the end of the previous school year. These classes were created by the
principals and administrators to be equivalent with regard to gender and
achievement level — thus, each experimental class and paired control class in
our study contained equivalent numbers of gifted, average, and learning-dis-
abled students. We recognize that our method did not constitute true random
selection of schools, teachers, and students, but given the commitment we
required from teachers, it would have been impossible to obtain a fair evaluation
of the potential of our program by forcing teachers to comply — nor could we
or even the administrators of the schools have successfully pressured experi-
enced, tenured teachers in this way.

The students in our study were not told they were part of an experiment;
their teachers simply taught for one school year from the perspective we advo-
cated and using the materials we supplied. Thus, in the eyes of the students, this
was business as usual. The students were also unaware that the assessments
used by the researchers were being used outside of the classroom the students
knew only that these assessments weée being used by their teachers to measure
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FIG. 4 Excerpts from the “Homework Planning and Execution”
chapter of the Practical Intelligence for School (PIFS) program.

LESSON 4.1 Purposes for Homework

Central Themes
Knowing Why

Synopsis

A brief discussion on the purposes for homework.

What To Do

1. Conduct a class discussion about the purposes for homework. You might want to use some (or
all) of these questions:

* Why do we do homework at all?

How does homework change as you get older? Why?

What would school be like without homework?

What can you learn from doing homework?

Can you think of anything that you do that is like homework?

Can you think of anything that adults do that is like homework?

2. Write students’ answers on the chalkboard. After enough discussion time to elicit a variety of
responses, ask students to review some of the main themes of the discussion. (They might do this
by categorizing the class’s responses.)

3. Ask students to identify among their responses the ones that indicate how home-work can be
important for more than just learning subject matter. Emphasize that doing homework builds
responsibility and skills (similar to practicing for sports or rehearsing for a play) that will be
helpful in adult life.

4. Optional: Allow five minutes for students to write in journals about their most im-portant rea-
sons for doing homework.

Connections
Introduction Lesson 1.1: Why School?
Testing Lesson 5.1: Why Tests?

Follow-Up Activities

1. Each time students do a homework assignment, ask them to write the goal at the top of their
paper. (Once they have finished the assignment, you might also ask them to.evaluate briefly how
well they’ve met that goal.)

2. Return to this discussion (and to what the students have written in their journals) after com-
pleting the lessons in the Homework chapter — or in a couple of months, whichever is later. Ask
students to think about if and how their ideas have changed about the purposes for homework.




FIG. 5 Excerpts from the “Preparing for and Using Feedback from
Tests” chapter of the Practical Intelligence for School (PIFS)
program.

LESSON 5.1 Why Tests?

Central Themes
Knowing Why

Synopsis
Discussions designed to encourage students to develop a sound understanding of the role of tests
both in and out of school.

What Te Do

1. How are tests used outside of school? Ask students if they ever get tested outside of

school. Although their initial response might be a resounding no, press them a bit.

» Do any of you play sports? How do you know when you're getting good? Could games be like
tests?

» Have you ever given a musical performance for which you had to prepare?

» What about the first time your parents or older siblings gave you a certain privilege or special
task (watching younger siblings, taking care of a pet, staying home alone)?

* Have you ever been given a new chore or a job working for a neighbor?

Might these instances be tests of students' sense of responsibility and trustworthiness? Encourage

them to come up with more test-like situations from their extracurricular lives and list these on

the board. Virtually any situation that involves performing or demonstrating something that has

been practiced can count. As you compile the list, discuss the following questions:

* What purposes did these tests serve?

» How did you tell whether your practicing had been done correctly?

+ How did you know whether you had done well?

+ Did you learn anything about how to do it better next time?

2. How are tests used outside of school in adults’ lives? Ask the students to list occu-

pations and roles (airline pilots, police officers, teachers, doctors, truck drivers) for which testing

is necessary. You might also have students break up into groups and see which group can come

up with the most occupations. Pick out a few of the occupations they have suggested and talk

about the following questions:

+ Why do we test these people?

* What do people in these occupations need to be good at (what would they need to be tested
for)?

+ What sorts of tests might people in these occupations be given to see if they have the neces-
sary skills?

» What could happen on the job if these people were not tested?

You might also discuss with them the less formal tests that adults encounter every day. A teacher.

teaching a class, for example, is undergoing a kind of test, as is the firefighter confronting a

burning house. The process of applying for a job is also like taking a test. Share with the students

some of the everyday tests that you go through, how you get feedback about your performance,

and how that feedback helps you to make plans for future situations.

3. How are tests used in school? Ask students to list the sorts of tests they take in school. Discuss
with them a series of questions like the ones listed in item 2:
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FIG. 5-Continued

+ Why are tests used in school?

» What do tests tell teachers? Parents? Students? How can they use this information?

+ Do some subjects lend themselves to testing more readily than others (math versus English;
science versus art)?

« What would school be like without tests? (Ask for both pros and cons.)

» Would you feel uncomfortable not knowing what your grades and academic standing are?

+ What might happen in school if students weren’t tested?

4. Finally, ask students to compare the list of school tests with the two lists of outside school
tests. How are the lists different? How are they the same? The most obvious distinction is likely
to be that most of the tests on the school list are written, and customarily receive a number or let-
ter grade. On the other hand, many of the tests on the outside-school list will be “performance”
assessments, in which the test-taker actually demonstrates a particular skill and is judged accord-
ingly (perhaps pass-fail).

5. Ask students to think about testing situations that involve both a pencil-and-paper component
and a performance component: driving tests, CPR certification tests, auto mechanic exams, sur-
geons’ evaluations. What does each half of the test tell about the test-taker? If they were only
given written tests (or only performance tests), what would be left out? Then ask students to
think about school pencil-and-paper tests in this light: What can and can’t they measure? Get
concrete examples here. A spelling test, for instance, might demonstrate how well you can mem-
orize, but won’t show how well you can use a dictionary. A timed math test might show how
quickly you can add and subtract, but won’t tell how resourceful you can be in figuring out how
to do a puzzling problem.

There are three important points to make from all of these discussions:

s Tests aren 't simply a school phenomenon. They are an omnipresent part of life, so it makes
sense to think about how to do them well and how to use them to advantage. o

- Tests are sources of information, not just stamps of success or failure. Just as an altimeter
reading lets a pilot know whether his plane is too high or too low, performances on tests can
tell students what they know well, what thcy need to put more work into, and what kinds of
tests and test questions they’re most likely to have trouble with or do well on. (Forthcoming
lessons will help students get better at "reading the altimeter.")

* Tests can provide important information about students’ progress in acquiring certain skills
and knowledge, but often they measure only a part of that progress. Different kinds of tests
yield different kinds and amounts of information about achievement; students vary in how
they best display their knowledge: Some do well on in-class tests, others on take-home essays.
Some shine on short-answer quizzes but can’t perform well on long multiple-choice tests. No
student is perfect, but neither is any test.

Connections
Homework Lesson 4.1: Purposes for Homework

Follow-Up Activity

Ask students to think how homework is a form of testing. Have them list the ways homework
can work like a test and how they can benefit from it. Have them also list ways homework can-
not serve the same purpose as tests — why it is not always a good substitute. Ask students if
they would like to have take-home tests occasionally in place of in-class tests.
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their progress, as was the case with all classroom (nonstandardized) tests.

During the PIFS implementation, the researchers observed and met with
teachers to ensure that PIFS lessons were being covered, but we made no
attempt to force teachers to read from prepared scripts of curricula, word for
word. To attempt to constrain teachers in this way might have created an artifi-
cial environment which the teachers would have resisted (appropriately so) and
to which the students would have responded negatively. Thus, the classrooms in
which we worked were not tightly controlled experimental settings; they were
typical public school classrooms. Our belief was that differences in implementa-
tion across teachers — an inevitable result of teachers’ differing styles, methods
of expression, attitudes, and preferences, as well as of students’ individual needs
— would average out on balance across the experimental and control class-
rooms throughout the study. We recognize that some teachers emphasized
slightly more heavily certain curricular themes that they felt more comfortable
with; however, we believed that our naturalistic approach was not only more
ethical than a tightly controlled experimental approach, but also more true to the
eventual conditions under which PIFS would be used in the world beyond our
study, in the event that the curriculum came into broad circulation. Our study
was a first attempt at evaluating PIFS. Future research can benefit from the suc-
cess of this early work and possibly explore individual differences among teach-
ers in greater detail.

In sum: our goal was to conduct ecologically valid research in public school
classrooms, not tightly controlled artificial research in a laboratory setting.
Thus, our goal and the methods necessitated by this goal require us to openly
acknowledge the experimental limitations of our approach: (a) self-selection of
teachers who were then randomly divided into experimental and control groups;
(b) lack of pure random assignment of students by researchers (rather, use of
typical, intact classes comprised of heterogeneously grouped students); and (c)
lack of word-for-word scripted reading of curricular materials, but, rather, indi-
vidual tailoring of lessons to fit teachers’ and students’ needs, styles, and prefer-
ences.

Sites

The PIFS curriculum was implemented two separate times over two consec-
utive years. This implementation took place at sites in Connecticut and
Massachusetts within reasonable driving distance of the Yale and Harvard
research teams. The schools were chosen to span a range of environments and
populations, with differing profiles of academic needs, so that we could evaluate
the usefulness of this intervention in inculcating practical intelligence under
varying circumstances. (Details of the site and teacher selection procedures are
discussed below under “Procedure.”)

Connecticut sites. For both Year 1 and Year 2 of the implementation, three

3 33



public schools in Connecticut contributed two sixth-grade classes and one fifth-
grade class to the study. These schools were in rural and predominantly White
communities, with a mix of socioeconomic levels. Three other classes within
the same school district served as control groups not receiving the program; two
of these classes were in two schools that also contributed experimental class-
rooms. All six classrooms were self-contained. The classes averaged 15 students
each.

Massachusetts sites. For the first year of the implementation, the
Massachusetts sites also contained three public schools, which contributed two
combined fifth/sixth-grade classes and four sixth-grade classes. The combined
fifth/sixth-grade classes were self-contained classes in elementary schools. The
sixth-grade classes were taught by a team of four teachers (one language arts,
one reading, one math, and one combined science-and-social studies teacher).
All Massachusetts sites were urban. The students were White, African-
American, Asian, and Hispanic and came from a broad mix of socioeconomic
levels. Two comparable sixth-grade classrooms in a nearby urban, middle-, and
lower-middle-class community served as control groups. The class sizes ranged
from 15 to 25 students.

In Year 2, the Massachusetts sites included three public schools in the
Boston area, serving lower- and middle-class communities with student popula-
tions that are African-American, Hispanic, and White. One teacher implemented
the curriculum in her self-contained classroom that included both fifth- and
sixth-graders. At another school, a team of three teachers implemented the pro-
gram with their shared sixth-graders. Matched control students were selected
from these same schools, but did not receive the PIFS curriculum. In addition,
the Harvard research team worked with teachers who implemented PIFS for
sixth- through eighth-graders in a suburban school 25 miles north of Boston.

Participants ‘

Connecticut sites. In Year 1, 87 students from northwestern Connecticut
served as participants (43 girls and 44 boys). Their ages ranged from 10 to 13
years with a mean of 11.33 (SD = .62). Participants were fifth- (» = 29) and
sixth-grade (n = 58) students. Forty-four participants (in three classes) received
the PIFS program and 43 participants (in three classes) served as controls. The
PIFS and control groups were equivalent with respect to age, sex, and achieve-
ment level. This information is determined by the school principals and admin-
istrators at the end of each school year and is used to group students for the
upcoming school year into heterogeneous classes (two classes per grade) with
equivalent numbers of gifted, average, and learning disabled students.

In Year 2, 106 students from the same region participated (51 girls and 55
boys). Their ages ranged from 9 to 12 years with a mean of 10.68 (SD = .64).
Participants were fifth- (n = 42) and sixth-grade (n = 64) students. Fifty-four
participants (in three classes) received the PIFS program and 52 participants (in
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three classes) served as controls. The PIFS and control groups were equivalent
with respect to age, sex, and achievement level (as a result of the class-grouping
procedure described above).

Massachusetts sites. In Year 1, 109 students from the Boston, Mass., area
served as participants (59 girls and 50 boys). Their ages ranged from 9 to 13
years with a mean of 11.15 (SD = .70) years. Participants were fifth- (n = 17)
and sixth-grade (n = 92) students. Sixty-one participants (in three classes)
received the PIFS program and 48 participants (in two classes) served as con-
trols. One of the PIFS classes was team taught. The PIFS and control groups
were equivalent with respect to sex and achievement. The PIFS participants
were younger (M = 11.02 years old, SD = .83) on average than the control par-
ticipants (M = 11.31, SD = .47), unequal variance #98) = 2.35, p < .05, although
this difference represented less than 3.5 months.

In Year 2, 212 students from the same area participated (105 girls and 107
boys). Their ages ranged from 9 to 13 years with a mean of 11.33 (SD = .82)
years. Participants were fifth- (n = 20), sixth- (n = 156), seventh- (n = 26), and
eighth-grade (n = 10) students. There were 144 PIFS participants (in six classes)
and 68 control participants (in two classes). One PIFS class and one control
class were team taught. The composition of the PIFS and control groups was
equivalent with respect to sex and achievement level (again, classes consisted of
mixed-ability groups of students of different levels of ability and achievement).
The PIFS participants were older (M = 11.41 years old, SD = .88) on average
than the control participants (M = 11.19, SD = .67), unequal variance #(167) =
1.97, p = .05, although this difference represented less than 3 months.”

Procedure

Background and selection procedures. To select schools, the researchers first
consulted demographic data to create a master list of acceptable sites. Next, the
school principals were contacted by letter and asked for a meeting. At this meet-
ing, the researchers described the program and asked if the principal would
allow her or his school to participate. If so, the principal was asked to canvass
the teachers to create a list of interested faculty. The researchers then met with
interested teachers and explained what would be required to participate in the
program. The most interested teachers offered their names for further considera-
tion. These teachers were then randomly divided and assigned to either the
experimental or control condition, with the control teachers being informed that
they could have the program to teach after the study was concluded.

In both implementation years, experimental-group teachers approached the

7 Due to limitations inherent in conducting research in inner-city, urban schools containing
challenged populations, the Harvard research team was unable to achieve a perfectly matched
experimental-control group design in which the numbers of students and classes were the same
for both conditions and in which the classes were drawn from the same school districts.



teaching of PIFS lessons as though these lessons were a normal part of the cur-
riculum. Students were not told the material was “extra work™ or “enrichment;”
they were simply taught from the PIFS perspective rather than from the more
traditional purely academic perspective. The assessments used to evaluate PIFS,
which were administered to all students (experimental and control), were also
used by teachers to evaluate their students’ proficiency in reading, writing,
homework, and test taking. The use to which the researchers put these assess-
ments was unknown to the students, who viewed the assessments as simply a
part of normal classroom procedure.

Year 1. Throughout the first year-long implementation, the researchers
worked closely with all teachers implementing PIFS. Teachers were introduced
to the curriculum over the summer. The Connecticut teachers met with the Yale
research team regularly over the summer to review the cwrriculum and refine the
implementation plan. Similarly, the Massachusetts teachers met with the
Harvard research team over the summer to review the curriculum and to make
plans for the school year. During the school year, each teacher (or team of
teachers, in the case of the Massachusetts middle-school site) met with a
researcher approximately once a week to review the lessons taught; to consider
the successes, problems, and questions that had arisen; and to plan how best to
continue with the curriculum. '

In Year 1, all teachers began the PIFS curriculum by working through the
lessons in the introductory booklet. Once these introductions were completed,
we encouraged teachers to use subsequent booklets (and lessons within the
booklets) in the order that best met the needs of their students and their standard
curriculum. For instance, one teacher felt that her students needed first to devel-
op the organizational skills addressed in the homework booklet and so began by
leading her class through all six lessons of that booklet. Another teacher wanted
her students to practice note taking and reading skills as they carried out their
fall social studies project. She began with a mix of lessons from the reading and
testing booklets. Although such variability in the implementation of the program
imposes inevitable constraints on generalizations from the present results, we
felt this effect was more than offset by gains in ecological validity. Plus, in
working with teachers over the course of a year-long program, it was necessary
to be flexible in our demands, since each teacher had her or his own way of
conducting classes and since teachers resist rigid outsiders who-attempt to tell
them exactly how to do their jobs. Through weekly meetings with and observa-
tions with teachers and classes, the researchers ensured that the PIFS curriculum
was being taught appropriately by all teachers, despite the individual teachers’
customization of the lessons to meet their own and their students’ needs.

Teachers typically focused on one lesson per week. In the days following
that lesson, teachers referred back to the particular skill or idea presented in that
lesson as they worked with students on their standard curriculum. For example,
on the day after presenting the lesson about recoénizing differences in various
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kinds of reading, one teacher asked her students to compare their science read-
ing (a textbook passage) to the story they had read for homework: How were
the two different? Did they read the textbook differently than the story? During
a math lesson two days later, she asked the students to discuss why they did not
read as much in math as they did in science or language arts. Such repetition in
a variety of contexts fostered the students’ deep and flexible grasp of PIFS
ideas.

Year 2. In the second year of implementation, the researchers worked with a
revised and streamlined version of the curriculum, which had benefitted from
extensive comments and feedback generated by the teachers as they implement-
ed the program in Year 1. By Year 2, the teachers were quite familiar with the
program. Thus, throughout Year 2, the teachers worked more independently and
attended fewer meetings with researchers.

In Year 2, the Massachusetts and Connecticut teachers followed somewhat
different implementation procedures. The Massachusetts teachers implemented
the PIFS program with an emphasis on customizing the PIFS lessons more than
they had done in the previous year: They focused on the ideas or lessons that
they believed to be most important for their students. Their instruction included
infusing PIFS ideas into regular schoolwork as well as doing stand-alone les-
sons. The Connecticut teachers, on the other hand, emphasized broader coverage
of the curriculum than they had been able to manage in the first year (an enrich- -
ment approach). Connecticut teachers typically covered one or two complete
PIFS lessons per week, returning in the context of other subjects to the ideas
introduced in the lessons. The Connecticut classes thus received about 90% of
the lessons.

In general, in Year 2, all of the teachers took control of the PIFS curriculum
and became active leaders and adapters of the program, with the goal of meeting
their students’ needs. Although we acknowledge that this enhanced level of
teacher control meant that we had less precise say in how PIFS was taught, we
believed that the condition of greater teacher control more closely mimicked
how our program would be used by teachers once our formal study and evalua-
tions had ended. Thus, we believed that the data generated during Year 2 would
be an ecologically valid test of the effects of the PIFS program under more typi-
cal conditions of use.

Assessments '

Description: In Year 1, we developed pretests and posttests designed to
assess the quality of students’ practical knowledge in each of the four focal
areas (reading, writing, homework, and testing). All of the tests were based on
the kinds of tasks students are typically asked to do in school to make them fair
to students not exposed to the curriculum.

We used two reading assessments, one based on a factual passage (e.g., “The
Intelligence of Elephants”) and the other on a passage of fiction (e.g., an allego-
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ry about a talking elephant). Students read the passage and answered questions
about their general understanding, their thinking processes while reading, the
parts they found easy or hard to understand and why, how they would study for
a test on the passage, the differences between the two passages, and so on. Most
of the questions were open-ended. Each reading assessment took approximately
50 min.

The writing assessment involved two parts, each of which lasted 50 min. The
first part of the pretest asked students to write a composition describing in detail
a place they knew well. For the posttest, students described a person they knew
well. Following the writing, students answered questions about their writing
process — what was easy or hard, how they got their ideas and organized their
presentation, and what their teacher’s reaction might be (e.g., “What will your
teacher like MOST about your composition? LEAST?”). For the second part of
the writing assessment, students revised the composition they wrote on the first
part. They then reflected on the revision process, indicating the parts they had
added or deleted, explaining those changes, and predicting what the teacher
might and might not like about the piece.

For the homework assessment, teachers began by assigning a typical home-
work task that was relevant to the standard curriculum. Students were not told
that the assignment was anything out of the ordinary. The following day, stu-
dents were given a sheet of questions asking them to reflect on the processes
involved in doing the homework. The questions asked the students to write
about why they thought the homework was assigned, how they gathered infor-
mation to do the work, what was easy or hard (and why), how they dealt with
the hard part, how they could make this homework more interesting to do, and
how their teacher would assess the assignment.

The testing assessment was built into the other assessments in two ways:
First, two of the three assessments were treated as tests when administered to
the students; and second, some of the assessments included questions about how
the student would take notes and study for a test on a given passage or topic
(e.g., “Imagine that you will have a quiz on ‘The Intelligence of Elephants’ next
week . . . Use the space below to make some notes on the article that will help
you prepare for the quiz. Now describe what you would do to study for the
quiz”).

In Year 2, we developed refined versions of our Year 1 assessments that
required fewer administration sessions (in response to the fact that the time
requirement had presented a problem in Year 1). Year 2’s assessments were
completed in four days rather than five or six. To achieve this goal, we reduced
the two-part assessments to single assessments that could be given in a single
class period. This revision reduced the time burden on students and teachers
associated with evaluating the curriculum and also reduced the likelihood that
the researchers would be left with half-completed assessments due to absences
(particularly common in the urban schools). Each individual assessment still

~...;~A' 38 3



took 50 minutes.

As just noted, the reading assessment was reduced from two parts to one.
Students read two brief passages, one fiction and one nonfiction on similar top-
ics (e.g., the first battle of the American Revolution in 1775), and then answered
questions that asked them to compare and contrast the two passages (e.g., “List
at least three ways in which these two passages are the same. List at least three
ways in which these two passages are different”). Students also described a per-
sonal experience that related to the topic, listed strategies for getting through a
difficult reading assignment, and identified situations outside of school in which
reading plays a crucial role.

The writing assessment also was reduced to a single task followed by ques-
tions. Students wrote a letter to their teacher convincing him or her not to give
homework on weekends and answered the following questions about their work:
What will their teacher like or not like about their letter? How do they overcome
problems when they have trouble writing? How would they revise the letter if
they had time? (e.g., “Name three or more things you could improve about your
letter if you had time to revise it”).

The testing assessment consisted of two S0-minute parts. The first part mea-
sured students’ use of strategies on a standardized test: The assessment in-volved
a lengthy set of multiple-choice questions of varying degrees of diffi-culty and
worth varying point values. The most difficult questions were not always worth
the most points (the point values were indicated next to each question). Students
were told at the beginning that they would not have time to complete all ques-
tions, but that they should try to earn as many points as possible. (Due to time
constraints, the first part of the testing assessment could be used only in the
Connecticut schools). The second part of the testing assessment (given in all
schools) asked students to describe their study strategies for a language arts test,
to compare these strategies to ones they would use to study for a social studies
test (e.g., “Name three strategies you should use to study for a social studies test
that you should NOT use to study for an English test; Name three strategies you
should use to study for BOTH tests”), and to contrast how they would study for
a multiple-choice versus an essay test. Students also were asked how they would
overcome difficulties if they got stuck on a test, and they were asked to identify
situations in which adults have to take tests.

In the homework assessment, students considered the case of “Mike,” a
hypothetical student who has a variety of overnight assignments and small proj-
ects that need to be completed in a week (e.g., read an English story, define
words in it, and write a paragraph about it; solve 10 math problems; read about a
group of Native Americans in the text and then choose another group of Native |
Americans not covered in the text and write a report about it; and do an experi-
ment at home consisting of placing cheese in a jar and observing it for four days
and write a one-page report about it).

The students were asked to spell out what Mike should do each day to get all
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his work done on time, given the other constraints on his time (e.g., “Starting
after school at 3:30, Mike spends time with friends or on the phone; just before
dinner, he watches his favorite TV show; after dinner until bed at 10, he usually
does homework; on Monday he has to watch his baby brother from 4 to 9; on
Thursday afternoon he has a basketball game”). Students also are told about
how Mike works (e.g., “Math is his best and favorite subject; he does OK in sci-
ence; English and social studies are the hardest subjects for him; if he likes the
work he finishes with no problem; if he doesn’t like it, he gets distracted easily
and has trouble finishing”). Students then were asked to describe how they
would approach the variety of homework assignments by filling in a planning
grid for Monday through Friday stating “What Mike Should Do” and “Why” for
each day. For the balance of the homework assessments, students described the
various resources they would use for completing a report on Native Americans,
and they described how they might incorporate their own interests within their
report.

Administration. The pretests were given in October over the course of a
week (and sometimes also on Monday of the subsequent week), approximately
one assessment each day. The posttests were given in the same manner in June.

Scoring. Yale and Harvard researchers collaboratively developed a 5-point
rating scheme for each test, in which a 1 was defined as “No Ability-very poor
or essentially blank,” a 2 as “Low Ability-poor but shows effort,” a 3 as “Some
Ability — generally good answer,” a 4 as “Good Ability — very solid effort and
performance,” and a 5 as “High Ability — excellent in every respect.” Each
score was further defined with specific examples of student work that corre-
sponded to that score. Separate scoring keys and sets of student work were
developed for each academic and practical measure, reflecting the different
emphases of academic and practical thinking skills. The same levels of relative
and absolute performance were associated with the scores from 1 to 5 for both
academic and practical measures, in both Years 1 and 2, at both the Connecticut
and Massachusetts sites. Once the scorers had studied the anchors for the scale,
they referred back during scoring to a key that contained the student examples
corresponding to each score. Assessments were scored by three independent
raters blind to student group membership (students’ names, classes, teachers,
and schools were masked and pretests and posttests were intermixed).

To clarify the details of the scoring procedure, consider the example of the
writing assessment for Year 2. The task was to “write a letter to your teacher
explaining why students should not have homework on weekends. Try to write a
letter that will make your teacher agree with you.” Following the composition,
one of the questions (measuring practical intelligence) that the student was
asked states, ‘“Name three things your teacher will like about the way you wrote
your letter.” How was a practical-writing score arrived at for this particular
question? Scorers looked for the degree to which the student had a sense of how
to make an appropriate argument in writing anc}lfﬁ how accurately the student
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judged her writing. Scorers began by assigning a general score of high, middle,
or low to each individual answer. For this question, a high score went to stu-
dents who stated: “I showed the kid’s point of view,” “I explained my thoughts
clearly,” and “I went straight to the point.” A middle score went to students who
stated: “It was neat,” “I wrote many reasons,” “I put all my punctuation marks
in,” and “My vocabulary.” A low score went to students who stated: “Do it
right,” “I don’t know,” and “Ask the teacher.”

In general, for all of the practical questions on all of the assessments, “low”
was assigned when students gave no response or an inappropriate or irrelevant
response or wrote something such as “I don’t know.” “Middle” was assigned
when a student’s response consisted of a “verbal molecule,” a simple statement
that is appropriate, but obvious or stereotypical and indicates no deep thought or
detailed explanation (such as “I would ask for help”). “High” was assigned
when the response was original and personally appropriate, showing a knowl-
edge of oneself, why the question was asked, how to think effectively about the
question, seeing how one question differs from the others, and so on. After all
practical-intelligence questions were scored in the same manner, the relative
numbers of high, middle, and low scores were tallied across all writing ques-
tions. The tallying of all high, middle, and low scores was then used to compute
the score on the 1-to-5 scale, which was done as follows: 1 meant that all
responses were low, with the exception of at most one middle; 2 meant that
roughly half of the responses were low and half middle; 3 meant that responses
averaged to middle (allowing for roughly balanced low and high); 4 meant that
roughly half the responses were middle and half high; and 5 meant that all
responses were high, with at most one exception. Another way to think about
this 1-to-5 scale is in terms of its being anchored from No Ability to High
Ability (as described above).

Turning now to the scoring of the academic-intelligence portion of the writ-
ing assessment, the academic-intelligence score for writing was based on the
actual letter the students composed, which was evaluated for format, language,
and mechanics. Scorers looked for the degree to which students understood the
purposes for giving and completing homework, wrote well-substantiated argu-
ments with valid reasons, noted the benefits resulting from not giving home-
work and why, and wrote with clarity and good organization. Scores on the 1-to-
5 scale were assigned, with a 1 being poor or unsatisfactory (the letter was poor-
ly written with numerous grammatical errors and does not present a solid argu-
ment) and a S being excellent (the letter was organized and clearly written with
persuasive and realistic arguments that explained points well). Intermediate
scores corresponded to intermediate-quality answers. (As described above, elab-
orate answer keys with specific examples of student work corresponding to each
score were used in all scoring.)

Consider one other example, that of the homework assessment for Year 2
(measuring practical intelligence). The task was to design a plan to accomplish a
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week’s worth of homework for a hypothetical student named Mike (“What Mike
Should Do” and “Why” had to be filled in for each day). The assignments were
clearly described: But how would Mike be able to accomplish them, given the
other demands on his time (such as babysitting and playing basketball, also
described)? The answers were scored by looking at the student’s sense of the
process of doing homework, as indicated by how well the plan takes into
account all constraints upon Mike’s time; whether the student’s explanations of
her or his choices were appropriate and detailed; and how well the different ele-
ments of the plan fit together.

For example, a high response included the following: “Monday: Set up sci-
ence before babysitting — Have to start experiment. Do math while babysitting
— Math can be done while babysitting cause it’s easy. Read story from 9 to 10
— Gotta start English cause it’s hard. Tuesday: Check cheese after dinner and
take notes — Have to check science every day. Write English paragraph —
English is due Wednesday. Read social studies and pick group — Social studies
1s big assignment so have to start early [and so on for Wednesday through
Friday, completing all assignments on time.]” Middle and low scores were given
for correspondingly weaker answers.

Before turning to the quantitative results, let us review all of the types of
scores that were used in this research. In Years 1 and 2, for the reading and writ-
ing assessments, students received both a practical and an academic score. The
practical score reflected performance on the practical-intelligence questions; the
academic score reflected performance on the academic-intelligence questions.

In Years 1 and 2, for the homework assessment, students received only a
practical score, because the nature of the questions (which involved reflecting
about an actual homework assignment in Year 1 and how to plan to accomplish
a week’s worth of homework in Year 2) did not provide a basis for rating the
academic quality of a sample of actual homework. (Academic scores for the
actual teacher-generated homework assignments in Year 1, as graded by the
classroom teachers, yielded incomparable data across classrooms and were not
used. In other words, different teachers gave very different types of assignments
that could not be comparably graded across classrooms: some classes did com-
positions, some did short answers to questions about readings, some did project
work, etc. The actual homework assignments were thus used in this research
solely as triggers of student reflection about their homework techniques.)

Regarding the academic- and practical-testing scores, no explicit academic-
testing rating was given in Year 1 because the academic scores in reading and
writing (i.e., the “academic summary” score) were equivalent to a general aca-
demic score for testing. (In other words, the reading and writing assessments
were tests which yielded academic scores representing measures of test-taking
ability). In Year 2, in the Connecticut schools, an explicit measure of academic-
testing ability was administered, yielding an explicit academic-testing score. In
Year 1, scores for practical-testing ability4v2e based on answers to questions
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regarding how a student would study for specific tests (these questions were
included in the reading and writing assessments). In Year 2, scores for practical
testing were based on students’ performance on the testing assessment described
above, in which students compared and contrasted their study strategies for vari-
ous types of tests in various content areas.

Results and Discussion of Quantitative Data

Below we present results for two separate years of curriculum implementa-
tion and for two separate sets of schools, the Connecticut and the Massachusetts
sites. First, we describe Years 1 and 2 results for the Connecticut sites (“Study
1”), and second, we describe Years I and 2 results for the Massachusetts sites
(“Study 2” ). The data were viewed as representing two separate studies because
of the many differences between the Connecticut and Massachusetts schools
(e.g., rural versus inner-city urban and White versus racially mixed) and because
of the differing implementation procedures followed in the two states as a result
of distinct academic needs and scheduling demands. Academic-intelligence
measures (described above under “Assessments”) consisted of assessments of
reading, writing, and testing ability. We also computed an academic-intelligence
summary measure representing the mean of reading and writing scores.
Practical-intelligence measures (also described above) consisted of reading,
writing, homework, and testing ability. We also computed two practical-intelli-
gence summary measures — one representing the mean of reading and writing
scores (“‘practical-2,” comparable to the academic summary score) and the other
representing the mean of reading, writing, homework, and testing scores (“prac-
tical-4,” representing all practical-intelligence measures).

Before describing the quantitative results, let us reiterate the limitations of
our approach: (a) self-selection of teachers, who were then randomly divided
into experimental and control groups; (b) lack of pure random assignment of
students by researchers (rather, use of typical, intact classes comprised of het-
erogeneously grouped students); and (c) lack of word-for-word scripted reading
of curricular materials, but, rather, individual tailoring of lessons to fit teachers’
and students’ needs, styles, and preferences.

Study I: Connecticut Site Results :

Rating reliability. Practical and academic performance ratings showed good
interrater reliability for both Year 1 and Year 2. The median reliability for Year 1
was .85 (range = .66 to .91). The median reliability for Year 2 was .86 (range =
.82 to .92). _

Means and standard deviations. The mean practical and academic scores for
Year 1 and Year 2 are presented in Table 1. The Year-1 means for individual
variables at pretest and posttest ranged from 2.68 (SD = .47) to 3.73 (SD = .74)
on the 5-point rating scale. For Year 2, the means of the same variables ranged
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from 2.29 (SD = .70) to 4.09 (SD = .69). The Year-2 academic testing mean,
based on a (very challenging) 100-point test, ranged from 35.06 (SD = 12:69) to
50.01 (SD = 13.37). The summary variables, also presented in Table 1, show a
range of means and standard deviations that is similar to that of the individual
variables.

Gender differences. Although we had no gender-related hypotheses, we
examined the data for gender differences because these differences, where they
exist, are of interest to some readers. For Year 1, girls tended to score higher
than boys at pretest and posttest. Several of these gender differences were sig-
nificant. For example, on the homework-practical scores the means at pretest
were 3.20 (SD = .60) for girls and 2.77 (SD = .75) for boys, F(1, 77) = 11.07, p
<.01. The posttest means were 3.72 (SD = .78) for girls and 3.17 (SD = .72) for
boys, F(1, 77) = 10.69, p < .01. However, there were no significant differences
between boys and girls on pretest-posttest improvement and no significant inter-
actions between gender and the PIFS treatment.

For Year 2, similar to the Year-1 results, girls tended to score higher than
boys at pretest and posttest. Several of these gender differences were significant
(academic writing and all practical variables). There were no significant gender
main effects on pretest-posttest improvement and no interactions between gen-
der and the PIFS treatment.®

Academic-intelligence variables. Analyses of covariance were conducted on
all academic- and practical-intelligence variables using the pretest score for each
measure as the covariate and comparing the fall-to-spring score changes for the
PIFS and control group students. The resulting ANCOVA F values appear in
Table 1 in the rows titled “Comparison of Differences.” Data are reported sepa-
rately for Years 1 and 2 of the study. The individual ¢ tests conducted on the fall-
to-spring changes within the PIFS or control conditions are also reported in
Table 1 (for both the PIFS and control conditions) in the rows labeled
“Difference t.”

In general, for Year 1, there were pretest-to-posttest increases for both the
PIFS and control groups. However, the PIFS group was not significantly differ-
ent from the control group at posttest on the academic-intelligence variables.
For Year 2, the PIFS and control groups were approximately equal at pretest.
Both the PIFS and control groups increased at posttest. The PIFS group gains
were significantly greater than the control group gains, showing beneficial
effects of the PIFS curriculum on each type of academic work.

For the academic summary score (based on reading and writing ability), the
covariate-adjusted posttest improvement was .47 points greater for the PIFS
group compared to the control group, which is a 17% larger gain (above the
sample’s pretest mean) for the PIFS participants. For the academic testing score,
the covariate-adjusted posttest improvement was 6.55 points greater for the

8 The detailed data and analyses of gender differengs 4'[6 available from the first author.
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PIFS group compared to the control group, which is an 18% larger gain for the
PIFS participants.

One note concerning summary scores: For summary scores (academic, prac-
tical-2, and practical-4), it should be noted that if a participant was missing one
or more scores (e.g., homework-practical), then the summary score was the
mean of the remaining scores. The summary score, as it now stands, can be
viewed as the best available measure of the academic or practical effect of PIFS
(vs no PIFS) because these scores use all of the available data for each partici-
pant. (However, a subnote is that for academic Year 2, testing-academic is not
part of the academic summary score because it would make this score conceptu-
ally different from Year 1 scores and Massachusetts’ academic scores for which
no academic testing measure was collected.)

Practical-intelligence measures. For Year 1, there were pretest-to-posttest
increases for PIFS and control groups. The PIFS group gains were significantly
greater than the control group gains on reading, homework, testing, and the
practical-4 summary scores (representing the mean of reading, writing, home-
work, and testing). On these variables, the PIFS participants began lower than
the controls at pretest but PIFS participants overcame this initial difference and
matched the posttest gains by controls. For the practical-4 summary score, the
covariate-adjusted posttest improvement was .34 points greater for the PIFS
group compared to the control group, which is an 11% larger gain over the sam-
ple’s pretest mean for the PIFS participants.

For Year 2, the PIFS and control participants started equal at pretest and
showed pretest-to-posttest increases. The PIFS group gains were significantly
greater than the control group gains for all parts of the curriculum. For the prac-
tical-4 summary score, the covariate-adjusted posttest improvement was .56
points greater for the PIFS group compared to the control group, which is a 21%
larger gain above the sample’s pretest mean for the PIFS participants.

Teacher (or class) differences. As expected, there was some variability
between teachers (or individual classes), presumably due to different instruc-
tional emphases and patterns of learning in different classes. In Year 1, for
example, one PIFS teacher’s class showed relatively large pretest-posttest gains
on the homework-practical score (an increase of 1.60) compared to the other
teachers’ classes (which had an average increase of .37). However, this same
teacher’s class showed relatively small reading-practical gains (.55 compared to
the other teachers’ classes which averaged 1.17). For the PIFS teachers (class-
es), this variability was significant (at the p = .05 level) for reading-academic,
writing-academic, reading-practical, and homework-practical scores. Control
teachers also showed significant variability on reading-academic, academic-
summary, reading-practical, homework-practical, testing-practical, and both

9 Due to the space required to present these data in detail, and due to the fact that we do not
interpret the teacher (class) differences beyond simply stating that some significant differences
were observed, we do not present the pretest and posttest means, standard deviations, and compar-
ative analyses for every teacher here. These data are ava*%fe from the first author.
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practical-summary scores (practical-2 and practical-4).? Perhaps the most
important finding with regard to individual teachers (classes) was that PIFS
teachers (classes) showed significantly greater gains from pretest to posttest,
compared to control teachers, for all practical measures except writing.

For Year 2, similarly to Year 1, there was some variability between teachers
(or classes). For the PIFS teachers (classes), this variability was significant only
for homework-practical and testing-practical scores. For control teachers, this
variability was significant for reading-academic and academic-summary scores.
All PIFS teachers (classes) showed pretest to posttest gains for all parts of the
curriculum.

It should be noted that we cannot distinguish teacher differences from class
differences; each teacher has a certain selection of students (a class). The
“teacher’”’ differences may simply represent differences due to the samples of
students that form each class. For example, one class of students may have been
strong on homework regardless of who taught the class.

Student evaluation form. The student evaluation form was used only at the
Connecticut sites. It was designed to be completed by teachers, and it described
how well each child performed both generally and specifically with regard to
PIFS skills. The form asked the teachers to rate each student on a 1-to-9 scale in
terms of her or his grades, general behavior, and attendance. It then asked teach-
ers to evaluate the extent to which each student recognized and incorporated
personal strengths into schoolwork, compensated for weaknesses, questioned the
purpose of school, made connections between subjects and ideas, used different
approaches and a variety of resources, persevered with work, organized time,
and sought feedback. .

The student evaluation form results showed that PIFS teachers observed sig-
nificantly more improvement in their students overall than did control teachers
from October to June. The PIFS students’ mean rating moved from 6.24 (Fall)
to 7.16 (Spring), an increase of .92 on a 1-to-9 scale. The control students’ mean
rating moved from 5.55 (Fall) to 5.82 (Spring), an increase of .27 units. The rel-
atively higher PIFS gain was significant, 68) = 3.50, p <.001.

PIFS teachers observed significantly greater improvements than control
teachers in the following areas: recognizing and making use of personal
strengths and interests, noticing differences across subject matters, using differ-
ent approaches in different subjects, using a variety of resources, persevering in
the face of difficulties, organizing time and materials, and seeking and using
feedback. There was no significant change in grades or general behavior in
class. PIFS students showed less improvement than control students in atten-
dance and the tendency to speculate about the purposes of studying particular
topics or doing particular tasks. In general, however, the trend was positive for

10 we acknowledge the limitations inherent in obtaining and comparing ratings of students
generated by teachers who are participating in a study versus those of teachers who are not partic-
ipating in a study. Obviously, demand characteristics could have affected the teachers' ratings.
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the PIFS students as compared to the control students.10

Study 2: Massachusetts-Site Results

Rating reliability. Practical and academic performance ratings showed ade-
quate interrater reliability for Year 1. The median reliability was .68 (range =
.50 to .85). For Year 2, before full-scale scoring was undertaken, 20% of the
assessments were scored by a second judge to establish reliability. Once the
raters agreed on 80% of their scores, independent scoring commenced.

Means and standard deviations. The mean practical and academic scores for
Year 1 and Year 2 are presented in Table 2. The Year-1 means for individual
variables at pretest and posttest ranged from 2.01 (SD = .57) to 3.22 (SD = .78)
on the 5-point rating scale. For Year 2, the means of the same variables ranged
from 1.37 (SD = .49) to 2.82 (SD = .59). The summary variables, also presented
in Table 2, show a range of means and standard deviations that is similar to that
of the individual variables. ’

Gender differences. In Year 1, girls tended to score higher than boys at
pretest and posttest. The differences were significant for the writing-academic,
academic-summary, reading-practical, homework-practical, testing-practical,
and the practical-summary scores. There also were significant gender main
effects for pretest-posttest improvement favoring girls over boys on writing-aca-
demic, academic-summary, testing-practical, and practical-summary variables.
There were significant interactions between gender and PIFS treatment for read-
ing-practical, writing-practical, and the practical-summary scores.

In Year 2, girls tended to score higher than boys at pretest and posttest. The
differences were significant for the academic variables, writing-practical, test-
ing-practical, and the practical-summary scores. There also were significant
gender main effects for pretest-posttest improvement favoring girls over boys on
reading-academic and homework-practical variables. There were no 51gn1ﬁcant
interactions between gender and PIFS treatment.!!

Academic-intelligence measures. For Year 1, both PIFS and control students
tended to show pretest-posttest increases. As compared to the control group, the
PIFS group showed a significantly greater increase for writing; the covariate-
adjusted posttest improvement was .44 points greater for the PIFS group com-
pared to the control group, which is an 18% larger gain (over the sample’s
pretest mean) for the PIFS group. The control group began higher than the PIFS
group (significantly for reading and for the summary score), and the posttest
position of the groups depended on the curriculum component: For the writing-

However, the student evaluation forms comprised the only data in this study that were teacher-
generated. The bulk of our data consisted of assessments that were scored by individuals who did
not participate in this research; who were blind to the hypotheses; and who did not know the stu-
dents' names, classes, schools, or teachers. Hence, even if we ignore the teacher ratings, our con-
clusions are unaffected.

I The detailed data and analyses of gender differences are available from the first author.
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academic score, the PIFS group was higher at posttest, for reading-academic the
control group remained higher, and for the academic-summary variable there
was no significant difference between the PIFS and control groups at posttest.

For Year 2, the PIFS group showed significant pretest-posttest improve-
ments. The control group did not change significantly, except for the academic-
summary score. The PIFS group began significantly higher than the controls and
ended significantly higher. Significantly greater improvement occurred for PIFS
on reading, writing, and the academic-summary score. For the academic-sum-
mary score, the covariate-adjusted posttest improvement was .33 points greater
for the PIFS group compared to the control group, which is a 19% larger gain
(over the sample’s pretest mean) for the PIFS group.

Practical-intelligence measures. In Year 1, the PIFS group showed pre-test-
posttest gains. The control group declined from pretest to posttest, with signifi-
cant declines on some variables. There was a significant PIFS advantage for all
practical variables (marginally significant for reading). The control group began
higher than the PIFS group (significantly for all variables except homework),
and at posttest the PIFS group generally exceeded the control group (significant-
ly for testing and homework). For the practical-4 summary score, the covariate-
adjusted posttest improvement was .38 points greater for the PIFS group com-
pared to the control group, which is a 17% larger gain (over the sample’s pretest
mean) for the PIFS group (note that the control group declined).

In Year 2, the PIFS and control groups showed significant pretest-posttest
improvements. The PIFS group began significantly higher than the controls and
ended significantly higher. Significantly greater improvement occurred for PIFS
in reading, homework, testing, and the practical-summary scores. Essentially, as
with academic scores, the gap between PIFS and control groups grew wider
from pretest to posttest. For the practical-4 summary score, the covariate-adjust-
ed posttest improvement was .33 points greater for the PIFS group compared to
the control group, which is a 16% larger gain (over the sample’s overall pretest
mean) for the PIFS group.

Teacher (or class) differences. In Year 1, except for the reading-academic
variable for PIFS teachers (classes), there were no.significant differences
between PIFS teachers (classes) on the pretest-posttest effects. All PIFS teachers
(classes) showed positive pretest-posttest gains. There were no significant dif-
ferences among control teachers. In Year 2, there was significant variability
among PIFS teachers (classes) on the academic and practical variables, except
for homework-practical scores. There was also significant variability among
contro] teachers (classes) on the academic variables, reading-practical, and prac-
tical-2 summary scores.!?2 However, all PIFS teachers showed positive pretest-
posttest gains,

12 As was the case with the Connecticut data, and for the same reasons, we do not present
detailed analyses of teacher (class) differences here. These data are available from the first author.
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Overall Summary of Studies 1 and 2

In general, the PIFS program successfully enhanced practical and academic
skills. Positive results were observed in both years of the program in Studies 1
and 2 at the Connecticut and Massachusetts sites. The first-year results varied
depending on the curriculum component, with PIFS advantages occurring for
practical variables in particular. Consistently significant benefits of the PIFS
curriculum were found for practical and academic variables in Year 2 at both the
Connecticut and Massachusetts sites. The PIFS effect occurred across a variety
of initial conditions in which the PIFS group at pretest scored lower than, equal
to, or higher than the control group. In general, there was no interaction between
PIFS treatment and gender (with a few exceptions for the Massachusetts site’s
Year-1 data), and there was consistency of the pretest-posttest gains across the
PIFS teachers (classes).

Results and Discussion of Qualitative Data

The pretests and posttests provided a way to quantify the enhancement of
students’ practical intelligence over the course of the year. However, these num-
bers provided us with only part of the picture. We also wanted to track gradual
changes in students’ actual behavior, in their attitudes toward school and toward
themselves, and in classroom dynamics. We wanted to gauge teachers’ changing
sense of the project and how they used it to enhance their normal curricula. In
addition, we wanted to understand the conditions that best promote a PIFS
implementation and, by extension, any attempt to train practical thinking skaills.

To harvest this kind of information, we observed classrooms regularly, writ-
ing detailed ethnographic descriptions of what we saw. In informal conversa-
tions, we reflected frequently with teachers on the PIFS program and its effects
on students. At the end of the school year, we also conducted formal interviews
with all the teachers and with students selected at random from PIFS class-
rooms. We asked both teachers and students to reflect on the quality of their
PIFS experiences. Students also were asked a series of general questions about
PIFS skills and each of the focal areas. The student interviews each lasted about
30 minutes, while the teacher interviews were more free-ranging, lasting up to 2
hours. From all of these data, we gleaned insights about the value of PIFS and
the conditions that foster the most effective implementations.

Effects of the Curriculum

1. Acknowledging students’ outside-of-school skills enhances student self-
esteem and respect for peers. Lessons in the introductory booklet ask students to
reflect on things they do well outside of school and to demonstrate for the class
a special talent or skill. In virtually every class, these lessons yielded an array of
interesting and adept demonstrations from many students and many surprisingly
energetic and talented performances from students who usually did not partici-
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pate in class activities.

These lessons allowed teachers to see previously unacknowledged strengths
in students and enabled students to build more distinctive and accurate pictures
of themselves and of one another. The respect and esteem engendered by such
demonstrations was evident both in the interviews and in classroom interactions.
Teachers and students referred to these lessons as being the most memorable
and among the most important of the curriculum. Several teachers commented
with surprise on the skillfulness of their students’ demonstrations, saying that
the performances helped them to appreciate better the students who were less
academically inclined. In their interviews at the end of the year, students
recalled with great accuracy the demonstrations given by their classmates at the
beginning of the year. Commented one poor academic performer: “It’s wrong to
think we’re all smart in the same way. I can fix things and that makes me smart
in my own way. And it’s an important way.” Another student remarked: “I
always thought John was just kind of dumb. I didn’t know he could put together
tape recorders like that.” One teacher pointed out, “Those lessons were crucial
to the development of students’ self-esteem. They legitimized what students can
do well, rather than focusing on things they need to learn to do better.”

A good example of the potential value of acknowledging students’ outside
skills was provided by one boy, who entered class late in the term and who
immediately showed evidence of physical and emotional neglect. Academi-
cally, the boy was performing poorly, and he suffered from outbursts of temper
when he became frustrated. During a PIFS lesson, the boy impressed the teacher
and the class by disassembling, fixing, and reassembling an electronic appli-
ance, while explaining what he was doing (at the teacher’s urging). This experi-
ence of success encouraged the boy to work harder in other subjects as well, and
the teacher was gratified to be able to praise the child for his legitimate
(although usually untapped) abilities. Another child, a sixth-grade girl, came out
of her shell when she brought to class a miniature and elaborate dollhouse she
had built. The recognition and encouragement she received for her first-rate per-
formance in building the dollhouse encouraged her to invest more energy in
other more academic curricular areas in the future.

2. Harnessing extraschool strengths and interests in the service of school
work can serve as a powerful motivator, particularly for students not inclined to
academics. While the simple acknowledgment of their strengths and talents did
much to improve students’ self-esteem, those strengths also served as a hook to
engage students in school work. Several teachers allowed students more free-
dom to be guided by their own interests in carrying out school work: An avid
fan of airplanes did a book report on the Wright brothers; an artistically inclined
student used drawings to take notes, to organize her thoughts before writing,
and to illustrate her essays. In such instances, students reported greater satisfac-
tion in doing school work, and teachers usually were pleased with the results
from typically lackluster performers. In situations in which students normally
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would have “tuned out” and simply not bothered to do homework, creating an
opportunity to write about what interested them was the hook that kept them
involved.

One child with a lust for video games and computers was encouraged by the
teacher to harness his fascination with computers in service of his schoolwork.
The boy researched the background leading up to the computer revolution for
history class, wrote a short story about a boy who became addicted to computer
games for writing class, and designed his own mock computer game for science
class. The value of the PIFS approach here was in helping the boy benefit from
doing what he enjoyed by borrowing from his topic area of interest while com-
pleting other assignments in seemingly unrelated areas.

When it works, this activation potential is probably the most powerful aspect
of the PIFS curriculum: its capacity to help otherwise-disengaged learners to
involve themselves in the standard curriculum in a way that is meaningful to
them. However, this is not an easy tactic to negotiate, either for students or
teachers, and it happens less frequently than we would like. It requires the
teacher to allow students a certain amount of freedom in carrying out their
assignments. It requires that students have enough self-confidence and self-
knowledge to use this freedom to advantage. While the results of this stretch
from school to personal lives are impressive, getting such results with any regu-
larity probably involves more than a year’s worth of practice for teachers and
students too used to fulfilling the letter, and no more than the letter, of the
school law.

3. Basing skill-building on students’ own experiences and inclinations gives
all students the same opportunity to participate in class and to develop those
skills. Consistent with the above-mentioned emphasis on helping students
. assume responsibility for developing their own best ways of doing things, many
PIFS lessons ask students to talk about their particular strengths, problems, and
past experiences in carrying out various kinds of assignments (e.g., studying for
tests and reading difficult passages). Since all students — not just the strong
academic performers — have such experiences to share, PIFS lessons often
afforded low-achievers the chance to speak and be heard. Rather than the best
academic students dominating class time, PIFS helped put other students on a
more equal footing with them.

In every class, teachers and researchers observed usually passive students —
students who never offered much in standard class discussions — taking active
roles in PIFS discussions, sharing their experiences with a particular problem or
solution, and suggesting strategies to other students. The effect of this change on
classroom dynamics was tangible. PIFS seemed to perform a similar function in
reducing gender differences in typically male-dominated classes such as mathe-
matics. Despite the fact that girls are not usually as assertive as boys in math
classes, girls at several of the sites showed an increase in their participation in
math over the course of the year.
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Compared to the abilities emphasized by traditional academic curricula, PIFS
focuses on a more robust group of abilities as being relevant for school and life
performance. Thus, with PIFS, students who are not usually as involved become
more involved — they have something to contribute, rather than sitting on the
sidelines and letting the “brains™ do all the work. The “brains” also learn that
others have worthy ideas. Some of these “brains” also realize that their ability in
academics is not mirrored in other practical skills areas. This is a positive aspect
of the curriculum for all students, since everyone must learn to respect others
with varying talents and since both the academically and the practically compe-
tent children often have significant, although different, skills.

4. PIFS skills become lasting and useful tools for learning only when stu-
dents can see the tangible results of their efforts to employ them. PIFS runs the
risk of becoming like other aspects of the school curriculum that students mem-
orize dutifully, regurgitate faithfully on a test, and promptly forget. PIFS skills
become useful and lasting tools only for those students who see concrete bene-
fits from using these skills. Students continue to draw on memory techniques
when they see their scores on vocabulary tests improve. They continue to take
notes long after the note-taking lessons are over when they learn that it makes
report writing easier.

But such changes and improvements in students’ work come only gradually
over the course of the school year. This fact emphasizes the importance of the
many opportunities PIFS gives students to reflect on their work and their
progress. Through journal writing, reflection discussions, peer feedback, and the
like, the PIFS curriculum offers students many ways to track their small
improvements, allowing them to see progress before it yields the impressive dif-
ferences that many students ultimately describe.

5. PIFS skills seem to endure. We have evidence suggesting that PIFS skills
endure and that the curriculum creates lasting impressions on students. Teachers
we interviewed whose students were taught PIFS during the previous year noted
that these students remembered and applied aspects of their PIFS experiences to
their new classroom setting. These students suggested research and project top-
ics that called on outside interests. They exhibited well-developed and effective
note-taking, studying, and test-preparation strategies. They saw the big picture
when they wrote — understanding the needs to plan, create, and revise. They
asked teachers to be specific about course and instructional objectives and
requirements. In general, PIFS students a year later seemed to have been assist-
ed in their transfer to middle school by their PIFS skills. (Of course, these are
impressionistic data, and we lack a direct quantitative comparison of the tenden-
cy of PIFS graduates to display these behaviors as compared to control-group
graduates.) ‘

Lessons about Implementation
In the process of working with teachers, we learned about the circumstances
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that fostered or hindered the implementation of the PIFS curriculum.

1. Flexibility in implementing the curriculum is essential. Whereas all teach-
ers completed the introductory lessons first, they then followed the dictates of
their own needs in deciding how and when to carry out lessons in the other
focal areas. This flexibility in the implementation of the curriculum had several
advantages: First, it invited teachers to take an active role in planning and carry-
ing out the PIFS curriculum. Second, since the PIFS lessons were being used to
meet real and pressing needs, such flexibility helped to secure sufficient time for
PIFS in the always-busy school day. Finally, the fact that teachers could choose
lessons to complement their standard curriculum ensured that students would
use PIFS in the context of their standard school work — a necessary condition
for the students to internalize the principles and skills advocated in the PIFS
curriculum.

2. PIFS is a tool for teacher refection and change. The process of adapting
PIFS to the standard curricula proved to be an important, difficult, and thought-
provoking venture for teachers. Many commented that PIFS helped them sys-
tematically to address issues they always had believed were important but did
not always have time to teach. Several found that having to be explicit about
their expectations for students was a useful exercise — they realized they had
some expectations they never fully articulated to students. Others found that
identifying the central lessons in the PIFS curriculum was a good way to set
their priorities. Useful though it is, this process of reflection and revision of
practice is as slow and difficult for teachers as it is for students. For example,
one teacher learned that although her students did, in fact, know the material
quite well, the format of several test questions had puzzled them — leading to
generally poor performance on the test. For instance, many could not read a
graph that she had included with one question. Others were stumped by unfa-
miliar phrases or words.

This teacher came to appreciate that it was the lack of PIFS skills — know-
ing how to take a test — and not lack of content knowledge that was keeping
her students from performing well. Before the next test, she spent more time
talking with her class about the types of questions and format of the test. The
students did remarkably better. It was a rewarding experience, but a time-con-
suming one. Real progress came only after this teacher had taken considerable
personal and class time to explore the problem, reassess and adjust her own
practice, and then guide the students in readjusting their approaches to studying
and test taking.

PIFS offered teachers the chance to reﬂect on the assumptions and values
implicit in their practice. Two teachers commented that after many years of
teaching in an environment that defines intelligence primarily through test
scores and academic achievement (strictly defined), they had tacitly adopted this
belief themselves. Because of this emphasis on strictly “academic” intelligence,
the teachers believed that they sometimes failed to recognize children’s abilities
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when these abilities were in the practical or creative domains. Thus, PIFS exer-
cises and lessons designed to help students and classmates focus on abilities in
other domains had a fortunate side effect: These lessons also encouraged teach-
ers to broaden their focus and their assessment of students to include a broader
definition of intelligence. All students benefit when teachers expand their views,
since teachers are then better able to prepare students for the world outside of
school, where many types of intelligence are important.

These teachers also pointed out that PIFS had provided them with valuable
lessons for personal development. Despite being veteran teachers, they reported
that they often forgot just how different from their own were their colleagues’
expectations of students. These teachers noted that the PIFS emphasis on articu-
lating teacher expectations and explicit criteria for good student performance
forced them to examine critically aspects of their own views on teaching they
generally took for granted. The PIFS group meetings, where teachers discussed
their experiences with the curriculum, provided a forum for teachers to discuss
their implicit expectations and views, which were now made explicit. Realizing
how different they were from one another was instructional and beneficial in
that it alerted teachers to the types of problems students face as they move from
teacher to teacher, both as they advance in school and as they move within a
grade from class to class. How confusing it must be to an 11-year-old, one PIFS
teacher remarked, to recalibrate her understanding, expectations, and internal
rules to fit different teacher expectations.

Because of this experience, these teachers vowed to examine their implicit
assumptions more often and revise them if warranted. They also committed to
making these assumptions explicit for students by discussing them early in the
term and repeatedly at appropriate points. During sessions devoted to articulat-
ing their expectations of students, these teachers solicited students’ input about
these expectations: Did anything seem unfair to the students? How could the
teacher improve his or her outlook? The value of this evolving process was in
promoting teacher reflection and improvement, as well as in improving student
understanding of the expectations by which they would be judged. Students
were also given input into the system, which consequently came to be perceived
by them as more nearly fair. With so many aspects of school life usually left
tacit now out in the open, everyone could be assessed fairly. PIFS was the cata-
lyst for this improvement.

3. The stand-alone and infused lessons play complementary roles. The stand-
alone (mostly introductory) lessons were welcomed by teachers far more readily
than we expected them to be, at least at first. Although these lessons took time
away from the standard curriculum, they seemed to offer teachers a simple and
straightforward way to introduce new skills and ideas to their students.
However, as the year progressed, teachers seemed more interested in those les-
sons that would fit well with their students’ traditional school work.

This fact did not make infusion easy. Although teachers could plan to incor-



porate PIFS skills into particular lessons or projects, many did not do so sponta-
neously as opportunities arose in class to reinforce skills that already had been
taught. This is partly because all the PIFS teachers were experienced and quite
effective in their classroom practices: They already had a repertoire of responses
to particular situations and questions. It is also a function of the length of the
PIFS curriculum. There are so many skills and ideas covered that the ones intro-
duced at the beginning of the year may lie dormant for several weeks while new
ones are being introduced and reinforced. .

4. PIF'S taught in a middle-school cluster situation has both advantages and
disadvantages when compared to the elementary-school self-contained class-
rooms. With more and more sixth grades being included in middle school rather
than elementary school settings, it is useful to consider the implementation
issues that arise in the team-taught cluster situation (the most typical middle-
school organization). In this setting, four teachers (one for each of the core par-
ticipants) teach four classes of students who rotate among the teachers while
keeping the same classmates. From a PIFS perspective, such a situation offered
several advantages.

First, since the team of teachers shared common planning time, there was
ample opportunity for them to talk with each other about the progress and
implementation of the PIFS program. This collaboration proved especially help-
ful when particular lessons seemed ineffective or when students did not respond
to an apparently engaging topic. The teachers supported and encouraged one
another in a way that researchers who are not “in the trenches” often cannot.
And since they all knew and taught the same students, they were able to make
suggestions to each other about how to handle particular children or situations.
Second, because the students move to different classes for different subjects, the
issue of identifying differences among the various subjects becomes an easier
one to address.

However, the organizational difficulties of a team-taught cluster of classes
prevented us from taking more advantage of this opportunity. The PIFS cur-
riculum was built around four focal areas — reading, writing, homework, and
test-taking — skills that are used in all core subject areas. Deciding how to
divide the PIFS lessons effectively among four different teachers and then
orchestrating follow-up activities in the other three classes proved difficult at
best. The teachers of the self-contained classrooms were able to do follow-up
lessons more effectively and consistently.

In conclusion, the combined quantitative and qualitative results of this set of
studies provide empirical evidence supporting the importance of practical intel-
ligence for school in students’ school success.

General Discussion

The Practical Intelligence for School project showed that practical skills
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essential to school success can be defined and taught. This is welcome news for
students who fall short of their potential because they lack basic practical
insights into their teachers’ expectations and how to fulfill these expectations.
For teachers, the possibility of training practical intelligence for school may
mean less frustration with students who do not perform satisfactorily due to an
array of factors not related to lack of analytical ability. The PIFS program pro-
vides one method for and approach to training these essential practical skills:
Students exposed to PIFS become better able to make optimal use of their gifts
and abilities within the context of the school environment, while learning practi-
cal skills they can use throughout their lives.

Over the past several decades there have been various trends favoring differ-
ent types of curricular approaches and interventions. Sometimes, curricula are
developed and implemented on the basis of “anecdata,” or anecdotal reports,
instead of carefully controlled studies. For example, a recent trend in education-
al intervention has focused on building emotional and moral intelligence (Coles,
1996). Lately it is often said that we must educate our youth for character and
moral values (e.g., the “Character Counts” curriculum in use across the United
States). Certainly we are not suggesting that there is anything wrong with want-
ing children to develop character and morality! However, the questions of exact-
ly how to accomplish this goal (or any other educational goal), and of how to
know if we are succeeding with any individual program, can only be answered
in a scientifically adequate way through empirical research.

Unlike the latest fad that sometimes becomes a curricular intervention in the
absence of a solid theoretical foundation and rigorous supporting data, the PIFS
program is rooted in theory and based on hard empirical evidence. Our data
show something meaningful and promising by providing evidence that it is pos-
sible to improve broad-based intellectual skills. By focusing on reading, writing,
homework, and test-taking ability, we cast our net wide in an attempt to create
meaningful changes in broad areas of students’ intellectual performances.

As already discussed, there has been widespread disagreement regarding the
degree to which children’s intellectual capabilities can be modified. For exam-
ple, Herrnstein and Murray (1994) essentially dismissed intervention effects,
arguing that short of adoption, there are no meaningful ways to raise the intel-
lectual performance of children. Although future research is needed to assess the
long-term durability of training in practical intelligence, our data show reason-
able increases over the school year. Thus, on the topic of the controversy regard-
ing potential intervention effects, we weigh in on the side of cautious optimism.
In the very least, our data suggest that further research on increasing practical
intelligence is warranted.

A broader issue raised by this research concerns the definition of intelligence
itself and how one’s definition affects one’s viewpoint regarding the modifiabili-
ty of intelligence and how best to enhance it. On the theoretical side a growing
literature suggests that traditional g-based psychometric conceptions of intelli-
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gence are incomplete. Interest in the type of intelligence people use to solve
real-world problems, referred to here as practical intelligence, has led to a broad
cross-section of studies identifying practical intelligence in different domains
(Ceci, 1996; Rogoff & Lave, 1984; Scribner & Cole, 1981; Sternberg &
Wagner, 1986, 1994; Sternberg, Wagner, & Okagaki, 1993; Voss, Perkins, &
Segal, 1991) and even studies showing that practical intelligence can be
assessed and taught (see Sternberg, Forsythe, Hedlund, Horvath, Wagner,
Williams, Snook, & Grigorenko, 2000; and Sternberg, Wagner, Williams, &
Horvath, 1995, for reviews).

Thus, theoretically speaking, a psychometrically based measure of intelli-
gence such as g may not be the whole story when it comes to understanding
children’s intelligence, even though it accounts for far more of the variance in
grades and scores than do any of the specific factors subsumed under g.
Practically speaking, psychometrically based g may not be sufficient if we wish
to be fair and accurate in our assessment of children’s capabilities in the class-
room and beyond. Just as Renzulli (1986) has argued for a broad-based
approach to identifying giftedness — in which children are identified based not
only on above-average ability, but also on high levels of motivation and creativ-
ity — we argue for a broad-based approach to identifying school-based compe-
tence. We believe that practical intelligence should be seen as an essential com-
ponent of children’s competence, worthy of assessment and instruction in its
own right. Our research suggests that training in practical intelligence can help
children remediate areas of weakness, as well as build on existing skills, to
improve their performance in many academic areas.

The evidence regarding the modifiability of g-based intelligence is mixed.
But if we can accept that intelligence is more than g (and the attendant specific
factors revealed by factor analysis of test scores, such as visualization ability,
memory, and perceptual speed), there is hope that meaningful increases in intel-
ligence can be achieved, even if (for example) these increases do not focus on
g-based abilities. Thus, putting aside one’s point of view regarding whether we
can affect measures of g through training, our research shows that we can affect
measures of practical intelligence through training. Whether one wishes to call
practical intelligence a type of intelligence, a type of knowledge, a set of skills,
or whatever, the point is that it can be delineated and taught successfully, and it
has real consequences for school success.

Theoretical arguments aside, then, we would advocate further research on
training of practical intelligence, regardless of how the concept fits into one’s
particular view of intelligence, because of the increases in school performance
that result from such training. The training of practical intelligence may be par-
ticularly useful in challenged populations because students in these populations
may have had little opportunity to acquire school-relevant practical intelligence
on their own or at home. Training challenged students may help them to over-
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come a deficit in school-related knowledge and skills that could otherwise have
derailed them. Many of these students may have latent capabilities that they
have not harnessed or profited from because of a lack of fit between the student
and the school environment. By helping students understand what is expected of
them and why, and by demystifying the process of succeeding in school, train-
ing in practical intelligence may help to reach students who have previously
opted out of the school experience. ‘

In conclusion, we have shown that practical intelligence can be identified,
assessed, and taught in order to achieve meaningful increases in real-world suc-
cess in the classroom. We advocate further research on practical intelligence for
school to broaden our appreciation and understanding of this construct and its
applications in the classroom.
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Emotional Intelligence Meets Traditional Standards
for an Intelligence

John D. Mayer, University of New Hampshire; David R. Caruso, Work
Life Strategies; and Peter Salovey, Yale University

An intelligence must meet several standard criteria before it can be considered
scientifically legitimate. First, it should be capable of being operationalized as
a set of abilities. Second, it should meet certain correlational criteria: the abili-
ties defined by the intelligence should form a related set (i.e., be intercorrelat-
ed), and be related to pre-existing intelligences, while also showing some
unique variance. Third, the abilities of the intelligence should develop with age
and experience. In two studies, adults (N = 503) and adolescents (N = 229)
took a new, 12-subscale ability test of emotional intelligence: the Multifactor
Emotional Intelligence Scale (MEIS). The present studies show that emotional
intelligence, as measured by the MEIS, meets the above three classical criteria
of a standard intelligence.

Emotions are internal events that coordinate many psychological subsystems
including physiological responses, cognitions, and conscious awareness.
Emotions typically arise in response to a person’s changing relationships. When
a person’s relationship to a memory, to his family, or to all of humanity changes,
that person’s emotions will change as well. For example, a person who recalls a
happy childhood memory may find that the world appears brighter and more
joyous (e.g., Bower, 1981). Because emotions track relationships in this sense,
they convey meaning about relationships (Schwarz & Clore, 1983). Emotional
intelligence refers to an ability to recognize the meanings of emotions and their
relationships, and to reason and problem-solve on the basis of them. Emotional
intelligence is involved in the capacity to perceive emotions, assimilate emo-
tion-related feelings, understand the information of those emotions, and manage
them (Mayer & Salovey,1997; Salovey & Mayer, 1990).

Emotional intelligence can be assessed most directly by asking a person to
solve emotional problems, such as identifying the emotion in a story or painting,
and then evaluating the person’s answer against criteria of accuracy (Mayer,
DiPaolo, & Salovey, 1990; Mayer & Geher, 1996). It is worth noting, however,
that emotional intelligence, as an ability, is often measured in other ways. Some
approaches have asked people their personal, self-reported beliefs about their
emotional intelligence. Test items such as, “I’m in touch with my emotions,” or
“I am a sensitive person,” assess such self-understanding (e.g., Mayer &
Stevens, 1994; Salovey, Mayer, Goldman, Turvey, & Palfai, 1995). Self-reports
of ability and actual ability, however, are only minimally correlated in the realm
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of intelligence research (e.g., » = 0.20; Paulhus, Lysy, & Yik, 1998) and that
appears to hold in the area of emotional intelligence as well (Davies, Stankov, &
Roberts, 1998).! Self-concept is important, of course, because people often act
on their beliefs about their abilities as opposed to their actual abilities (Bandura,
1977). Emotional intelligence as a domain of human performance, however, is
best studied with ability measures.

Emotional intelligence has often been conceptualized (particularly in popular
literature) as involving much more than ability at perceiving, assimilating,
understanding, and managing emotions. These alternative conceptions include
not only emotion and intelligence per se, but also motivation, non-ability dispo-
sitions and traits, and global personal and social functioning (e.g., Bar-On,

1997; Goleman, 1995). Such broadening seems to undercut the utility of the
terms under consideration. We call these mixed conceptions because they com-
bine together so many diverse ideas. For example, the Bar-On Emotional
Quotient Inventory (EQj) includes 15 self-report scales that measure a person’s
self regard, independence, problem solving, reality-testing, and other attributes
(Bar-On, 1997). Such qualities as problem solving and reality testing seem more
closely related to ego strength or social competence than to emotional intelli-
gence. Mixed models must be analyzed carefully so as to distinguish the con-
cepts that are a part of emotional intelligence from the concepts that are mixed
in, or confounded, with it. ’

General intelligence serves as an umbrella concept that includes dozens of
related groups of mental abilities. Most of the smaller subskills studied in this
century are related to verbal, spatial, and related logical information processing
(see Carroll, 1993, for an authoritative review). Such processing is sometimes
referred to as “cold” to denote that its ego- or self-involvement is minimal
(Abelson, 1963; Mayer & Mitchell, 1998; Zajonc, 1980). Information process-
ing, however, also deals with “hot,” self-related, emotional processing.
Emotional intelligence is a hot intelligence. It can be thought of as one member
of an emerging group of potential hot intelligences that include social intelli-
gence (Sternberg & Smith, 1985; Thorndike, 1920), practical intelligence
(Sternberg & Caruso, 1985; Wagner & Sternberg, 1985); personal intelligence
(Gardner, 1993), non-verbal perception skills (Buck, 1984; Rosenthal, Hall,
DiMatteo, Rogers, & Archer, 1979), and emotional creativity (Averill & Nunley,
1992). Each of these forgoing concepts forms coherent domains that partly over-
lap with emotional intelligence, but that divide human abilities in somewhat dif-
ferent ways.

1 The Davies et al. (1998) article critiques early scales in the emotional intelligence literature.
The present article was essentially completed before the Davies et al. work was published, and so
we do not comment specifically on those authors’ criticisms of emotional intelligence scales
developed before this one. Nonetheless, it is our hope that the test results here will put to rest cer-
tain of the Davies et al. concerns, such as those related to the reliability of emotional intelligence
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The ability conception of emotional intelligence was developed in a series of
articles in the early 1990s ( Mayer et al., 1990; Mayer & Salovey, 1993;
Salovey & Mayer, 1990). For example, the first empirical study in the area
demonstrated that people’s abilities to identify emotion in three types of stimuli
— colors, faces, and designs — could be accounted for by a single ability factor
which we supposed was emotional intelligence (Mayer et al., 1990). Another
study examined the understanding of emotion in stories (Mayer & Geher, 1996);
this latter study provided further indications that the underlying factor “looked
like” an intelligence. Simultaneous with this empirical work, we have honed our
definition of emotional intelligence and the abilities involved (e.g., Mayer &
Salovey, 1997). The present article represents a culmination of this work, testing
our most highly developed conception of emotional intelligence by operational-
izing it according to 12 ability tests of emotional intelligence. The present study
can help answer important questions about emotional intelligence, among them
whether emotional intelligence is a single ability or many, and how it relates to
traditional measures of general intelligence and other criteria.

Standard Criteria for an Intelligence

‘Emotional i
intelligence
Figure 1. A four-branch model of
the skills involved in emotional Reflectively Regulating
intelligence (after Mayer & ™ Emotions
Salovey, 1997).
Understanding
i Emotions
Assimilating Emetion
[ in Thought
i Percelving and Expreséing
Emotion

Three Criteria for an Intelligence

An intelligence such as emotional intelligence must meet stringent criteria in
order to be judged as a true intelligence. For the purposes here, these criteria
can be divided into three fairly distinct groups: conceptual, correlational, and
developmental. The first, conceptual criteria, includes that intelligence must
reflect mental performance rather than simply preferred ways of behaving, or a
person’s self-esteem, or non-intellectual attainments (Carroll, 1993; Mayer &
Salovey, 1993; Scarr, 1989); moreover, mental performance should plainly
measure the concept in question, i.e., emotion-related abilities. The second, cor-
relational criteria, describe empirical standards: specifically, that an intelligence
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should describe a set of closely related abilities that are similar to, but distinct
from, mental abilities described by already-established intelligences (Carroll,
1993; Neisser et al., 1996).2 The third, developmental criterion, states that intel-
ligence develops with age and experience, and is based on the groundbreaking
work by Binet and Simon at the beginning of century (as reviewed in Fancher,
1985, p. 71; see also, Brown, 1997). These three criteria will be next examined
in greater detail.

Conceptual Criteria for an Intelligence

We have argued elsewhere that emotional intelligence does indeed describe
actual abilities rather than preferred courses of behavior. These four broad class-
es of abilities can be arranged from lower, more molecular, skills to higher,
more molar, skills, as is done in Fig. 1 (Mayer & Salovey, 1993, 1997). The
lowest level skills involve the perception and appraisal of emotion, e.g., in a
facial expression or artwork. The next level up involves assimilating basic emo-
tional experiences into mental life, including weighing emotions against one

“another and against other sensations and thoughts, and allowing emotions to
direct attention. An example includes holding an emotional state in conscious-
ness long enough to compare its correspondences to similar sensations in sound,
color, and taste. The third level involves understanding and reasoning about
emotions. Each emotion — happiness, anger, fear, and the like — follows its
own specific rules. Anger rises when justice is denied; fear often changes to
relief; sadness separates us from others. Each emotion moves according to its
own characteristic rules, like the different pieces on a chessboard. Emotional
intelligence involves the ability to see the pieces, know how they move, and
reason about emotions accordingly. The fourth, highest level, involves the man-
agement and regulation of emotion, such as knowing how to calm down after
feeling angry or being able to alleviate the anxiety of another person. Tasks
defining these four levels or branches are described in greater detail in the sec-
tion concerning scale development below.

In considering tasks for an emotional intelligence test, how are we to dis-
criminate right from wrong answers? One common approach drawn from emo-
tions research has been to look for group consensus as to the emotional content
of stimuli (e.g., Mayer et al., 1990; Wagner, MacDonald, & Manstead, 1986 ). If
the group agrees that a face is happy, say, then that becomes the correct answer.
A second possibility is to use expert criteria for emotional meanings. An expert

2 One very different set of criteria, suggested by Howard Gardner, includes requirements that
an intelligence be identified with a specific brain region or structure and be a culturally valued
mental characteristic. Intelligences that are valid according to Gardner's criteria alone are definite-
ly worth studying and may provide information for a next generation of intelligence tests. Still,
intelligences that fit his criteria but that are indistinguishable from general intelligence at a behav-
ioral level plainly cannot assist in predicting criteria such as academic success. For that reason,
correlational approaches remain of the greatest pragmatic é)ncerns for now.
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could bring a history of philosophy and empirical psychology to bear on judg-
ments about emotional meanings (e.g., Darwin, 1872/1965; Ortony, Clore, &
Collins, 1988; Plutchik, 1984; Spinoza, 1675/1984), and this might provide
answers similar to, or different from, a consensus criterion. On the other hand, it ‘
has been argued that experts simply provide estimates of group consensus, and
those estimates are fallible (Legree, 1995). Finally, a target criterion is applica-
ble in selected circumstances in which a target individual’s emotions or emo-
tional creations are being judged. In such cases, the target can report the emo-
tion he or she was feeling or expressing at the time. The group’s consensus, the
expert, and the target criteria represent somewhat different perspectives, and it is
therefore unlikely that they would be in complete agreement. For example, tar-
get individuals sometimes report pleasant feelings, perhaps to be socially con-
forming, when in fact they are perceived by a group as experiencing less pleas-
ant feelings (Mayer & Geher, 1996). Such differences in perspective do not nec-
essarily rule out a general convergence toward a criterion. Such a rough conver-
gence would substantiate the view that emotions convey information, and that
emotional intelligence is, in fact, an intelligence.

Correlational Criteria for an Intelligence

- The Logic of Correlational Criteria for Intelligence

Emotional intelligence should define a set of abilities that are moderately
intercorrelated with one another. There are many excellent overviews of mental
abilities and the criteria for defining their class (e.g., Carroll, 1993; Flanagan,
Genshaft, & Harrison, 1997). This logic can be illustrated with an example
drawn from the clinical assessment of intelligence. The original Wechsler Adult
Intelligence Scales (i.e., WAIS, WAIS-R, WAIS-III; Wechsler, 1958; see
Anastasi & Urbina, 1997, for a review of later tests) contained a set of verbal
intelligence scales. These consisted of many related mental tests including iden-
tifying similarities among concepts, recognizing word meanings (vocabulary),
general information, comprehension, and arithmetic. The abilities measured,
e.g., vocabulary and information, are moderately intercorrelated — they rise and
fall across people at about the » = 0.40 level. The tasks can be summarized by a
verbal IQ, where the IQ is based on a person’s overall performance on those
tasks compared to the performance of other people their age (because ability
levels change with age).

The Wechsler tests from mid-century to 1998 typically paired verbal intelli-
gence with performance intelligence. Performance abilities, such as assembling
puzzles, identifying missing elements in visual depictions, and ordering picture
sequences, also correlate highly with each other. These can be summarized by a
performance 1Q, similarly based on the person’s overall performance on the
tasks. The verbal and performance tasks correlate less highly with each other;
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i.e., the verbal and performance tasks are related to each other, but not quite as

closely as skills within each group.3 They are also related, however, and can be
combined to form an overall IQ, which represents the individual’s average per-
formance on a broader range of mental tasks.

The Establishment of New Intelligences

The possibility that there exists one or more additional classes of intelli-
gence, beyond verbal and performance intelligence, has long intrigued
researchers. The identification of a new class of intelligence would broaden our
contemporary concepts of intelligences. Moreover, adding missing intelligences
to an omnibus IQ test can increase the test’s fairmess by more accurately repre-
senting individuals whose abilities were higher on unknowingly omitted tests
than on the tests that were present.

The identification of a class of intelligence, such as verbal or performance,
however, does not occur all at once. Usually, there proceeds a painstaking
process of developing candidate tasks for the intelligence, finding a rationale for
correct answers (if not obvious), and then examining their intercorrelations with
existing measures of intelligences. For example, social intelligence was pro-
posed as a third member of the verbal/performance grouping earlier in the cen-
tury; it was defined as “the ability to understand men and women, boys and
girls, to act wisely in human relations” (Thorndike, 1920). Measures of verbal
intelligence, however, already incorporate much social thinking; in fact, normal
verbal communication is so social that it is difficult to come up with vocabulary
(“What is democracy?”) or general knowledge questions (“Who was John F.
Kennedy?”) that do not contain social information. In part, for such reasons,
Cronbach (1960) concluded that social intelligence could not be distinguished
from verbal intelligence. The search for a third broad intelligence abated for the
next several decades, although a number of alternative intelligences have been
discussed as possible candidates.

Research on social intelligence has continued, with important work by
Sternberg and Smith (1985), Cantor and Kihlstrom (1987), Legree (1995) and
others. Much of that work represented important conceptual development of
social intelligence; little of that work, however, concerned itself with actual abil-
ity measurement in relation to other intelligences (some exceptions are Legree,
1995; Wagner & Sternberg, 1985). In addition, other intelligences have been
proposed, e.g., the multiple intelligences of Gardner (1993) which included per-
sonal, musical, and other intelligences. Here, too, research on individual differ-

3 K two intelligences are entirely unrelated, however, we may want to raise the question as to
whether one of them is a real intelligence, because mental abilities are generally related to one
another. In fact, the "First Law of Intelligence" of Guttman and Levy (1991) states that all mental
ability measures are positively correlated.
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ences and their relations to already-existing intelligences was de-emphasized
(Sternberg, 1994).

Emotional intelligence represents an alternative grouping of tasks to social
intelligence. On one hand, emotional intelligence is broader than social intelli-
gence, including not only reasoning about the emotions in social relationships,
but also reasoning about internal emotions that are important for personal (as
opposed to social) growth. On the other hand, emotional intelligence is more
focused than social intelligence in that it pertains primarily to the emotional (but
not necessarily verbal) problems embedded in personal and social problems. For
example, reasoning about a sequence of internal feelings, or about the feelings
in a relationship, can be readily distinguished from general questions about
democracy or John F. Kennedy, as described above. This increased focus means
that emotional intelligence may be more distinct from traditional verbal intelli-
gence than is social intelligence.

The Developmental Criterion for an Inteiligence

There remains a third criterion an intelligence must meet: that it develops
with age and experience, from childhood to adulthood. That third criterion will
be discussed at the outset of Study 2, which is focused on studying developmen-
tal issues in emotional intelligence.

Introduction to the Present Studies

Widely accepted intelligences share certain features in common: they are
abilities, they manifest specific correlational patterns among themselves and in
relation to other intelligences, and they develop with age and experience. The
two studies described here operationalize emotional intelligence as a set of abili-
ties, study the intercorrelational pattern among those abilities, and examine evi-
dence for their growth between adolescence and early adulthood.

In Study 1, we constructed a set of 12 ability measures drawn from each of
the four defined areas of emotional intelligence including perceiving, assimilat-
ing, understanding, and managing emotion (Mayer, Salovey, & Caruso, 1997).
The test was administered to a large group of adults. We predicted moderate
correlations among the 12 tasks, and that a group factor, i.e., one that loads all
12 tasks, can be derived. As in our earlier work, we predicted that a combination
of these tasks correlates with traditional forms of intelligence such as verbal
intelligence at such a level as to be distinct from such traditional intelligences.
Study 1 also examines evidence of whether this emotional intelligence predicts
empathy, parental warmth, and cultural pursuits.

Study 2 focused more specifically on whether emotional intelligence meets
the developmental criterion for an intelligence. An adolescent sample was given
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a reduced set of the same group of tasks. The adolescent data are then compared
to a subset of the adult data from Study 1 so as to test the hypothesis that adults
outperform adolescents on the tasks.

Study I
Method
Participants

Participants were 503 adults (164 men and 333 women, six unreported) with
a mean age of 23 years (range: 17-70), drawn from several sources. One group
of individuals (47%, N= 235) was comprised of full-time college students who
participated to fulfill an introductory psychology course research requirement,
or who were paid (US$15) for their participation. The remainder (53%, 268)
were part-time college students, corporate employees, career workshop atten-
dees, and executives in an outplacement setting who volunteered. The full sam-
ple was roughly representative of the ethnic composition of the United States
census (Self-identified ethnicity/race: African-American, 12% (58); Asian or
Asian-American, 6% (31); Hispanic, 6% (32); Native American, 1% (4); White:
68% (340); Other/Not Reported: 7% (38)). The sample was above-average in
education: less than 1 % (2) had no college; 80% (401) was in college or had
been; 12% (59) was college graduates; 7% (34) had advanced degrees; informa-
tion on the remainder 1 % (7) was unreported.

The Multifactor Emotional Intelligence Scale (MEIS)

Overview of Test Organization. The MEIS consists of 12 tasks, divided into
four classes or “branches” of abilities including (a) perceiving, (b) assimilating,
(c) understanding, and (d) managing emotion (Mayer & Salovey, 1997; Mayer
et al., 1997). Branch 1’s four tests measured emotional perception in Faces,
Music, Designs, and Stories. Branch 2’s two tests measured Synesthesia
Judgments and Feeling Biases. Branch 3’s four tests examined the understand-
ing of emotion, including Blends, Progressions, and Transitions between and
among emotions, and Relativity in emotional perception. Branch 4’s two tests
examined Emotion Management in Self and Others. The content of the subtests
and their scoring is described below, as are the three scoring methods employed:
consensus, expert, and target. '

Branch 1: Perceiving Emotion

Branch 1 tasks concerned the ability to perceive and identify the emotional
content of a variety of stimuli.

Faces (Eight Stimuli; 48 Items). The first Branch 1 task, Faces, used as
stimuli eight faces from a CD-ROM photographic library and from personal
photos, chosen to represent a variety of emotion7 :tjnd for their authenticity in
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representing those emotions. Each face was followed by six emotions: happi-
ness, anger, fear, sadness, disgust, and surprise. The test-taker was to answer
on a five-point scale whether a given emotion (e.g., anger) was “Definitely Not
Present” (1) or “Definitely Present” (5). The responses were scored according to
two criteria: consensus and expert.

Consensus Scoring. The group consensus served as the criterion for this
scoring approach. Each participant response was scored according to its agree-
ment with the proportion of the participant group who endorsed the same alter-
native. For example, if 0.51 of the participant group reported that anger was
somewhat present (“4” on the scale), then a participant who chose “4”” would
receive 0.51 for the item. If the participant believed anger was definitely not
present (“1” on the scale), and only 0.06 of the sample agreed, then the
individual would receive a 0.06 for the item.

Expert Scoring. The first two authors served as experts for the tasks, and
went through the test answering questions by bringing to bear, as much as possi-
ble, their reading of Western philosophical treatments of emotion, and their
reading of contemporary psychological models of emotion. For example, in
deciding questions about emotional blends, reference was made to the theory of
emotional blends by Plutchik (1984). For each item, the authors identified the
best alternative (from 1 to 5) for each response; general agreement with this best
response (choosing the selected value, or the integer on either side of it) was
scored “1”; otherwise, the individual received a “0.74

Music (Eight Stimuli; 48 Items). The second Branch 1 task, Music, was
similar to the Faces task. The stimuli consisted of eight brief (5-10 seconds)
original pieces of music composed for this project. Participants heard each piece
of music and then rated each one as to its emotional content on a series of mood
adjective scales. Each mood adjective was rated from 1 (“Definitely Not
Present”) to 5 (“Definitely Present”). The same six mood adjectives were
employed as in Faces.

Target Scoring. The music test was scored according to the consensus and
expert methods used above. In addition, the target scoring method was
employed here. Target scoring made use of an additional data set. As the com-
poser-musician worked, he was requested to think about his feelings and the
feelings his music conveyed, which he then recorded on a mood scale. Target
scoring was scored for agreement with the target’s feelings (in this case, the
composer-musician). It was scored as the expert scoring was, with a “1” for a
match (give or take 1) and “0” for a non-match. Indeed, the target can be
thought of as a second type of expert.

Designs (Eight Stimuli; 48 Items). The third Branch 1 task, Designs, was

4 If the expert-selected value was “3” on the five-point scale, responses from 2 to 4 were
assigned the value of 1 (correct). If the expert-selected value was “1,” then 1-2 would be correct;
if the expert value was “5,” then 4-5 would be correct, etc.
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identical to the above except that eight original computer-generated graphic
designs served as the stimuli. The designer was requested to create graphics that
portrayed a variety of feelings. As the designer worked, he recorded his feelings
on the six-adjective mood scale about what he expressed in the design.
Consensus, expert, and target scoring were employed for this task.

Stories (Six Stimuli; 42 Items). The fourth Branch 1 task, Stories, was iden-
tical to the above tasks except that six stories were employed. The stories were
obtained as in Mayer and Geher (1996). Fifteen adult acquaintances of the
authors were asked to report on situations or thoughts affecting their moods,
including (a) “What led up to the situation?”’; (b) “What is the situation, or what
you are thinking about?”; and (c) “What happened in this situation which made
you feel the way you do?” Immediately thereafter, these 15 supplemental partic-
ipants recorded their moods on a 30-item mood-adjective checklist, using the
five-point rating scale described above (see Faces). The passages were then edit-
ed lightly. The six passages were then presented to participants in the main
study. An example was as follows:

This story comes front a middle-aged man. Everything has been piling up at
work and I am falling behind. I have been working late many nights and as a
result, my wife and daughter are feeling left out. My relationship with them is
being stressed. 1 feel that I am letting them down emotionally. I feel guilty not
spending time with them. At the same time, a close family member moved in
with us after his divorce and job loss. We have no privacy and I finally told
him he has to move out. It was very difficult for me, especially since in the
way | was raised, you don’t treat a guest this way.

Each story was followed by a seven-adjective mood scale; the adjectives var-
ied from story to story. They were selected so as to balance adjectives that were
applicable to the story and those that were not, as well as to balance positive-
and negative-toned adjectives. For the above story, the seven adjectives were,
“depressed, frustrated, guilty, energetic, liking, joyous, and happy.” The partici-
pant’s job was to identify the emotion in the story. The responses were scored
by consensus, expert, and target criteria.

Branch 2: Assimilating Emotions

Branch 2 tasks concerned the ability to assimilate emotions into perceptual
and cognitive processes.

Synesthesia (Six Stimuli, 60 Items). The first Branch 2 task, Emotional
Synesthesia, measured people’s ability to describe emotional sensations and
their parallels to other sensory modalities. The analysis of emotions often
involves describing their composition in regard to other sense modalities,
including movement, touch, pace, and color (Clynes, 1977; de Rivera, 1977). In
this task, people imagined an event that could make them feel a particular feel-
ing, which they then described on 10 semantic qyfre)rential scales. For example,
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one item asked, “Imagine an event that could make you feel both somewhat sur-
prised and somewhat displeased . . . Now describe your feelings on,” each of 10
five-point semantic differential scales, including “warm 1 2 3 4 5 cold,” and
other scales involving color (yellow or purple), touch (sharp or dull) and so
forth; the scales were invariant across stimuli. This task was scored by consen-
sus and expert criteria.

Feeling Biases (Four Stimuli; 28 Items). The second Branch 2 task, Feeling
Biases, asked people to assimilate their present mood into their judgments of
how they felt toward a [fictional] person at the moment. Thus, one task instruct-
ed participants to:

Imagine that Jonathan is one of your relatives. He is a tall, muscular person.
Jonathan said something to you that made you feel both guilty and afraid.
Feeling both guilty and afraid about Jonathan, how does he seem?

The seven traits following each passage varied so as to be relevant to each
passage; in the above example, traits included “sad, trusting, tense, cynical,
aggressive, controlling, and hasty.” The traits were rated on a five-point scale
(“Definitely Does Not Describe” (1) to “Definitely Does Describe” (5)). The
rationale for this task was that people who use their emotions in thinking do so,
in part, by analyzing judgmental transformations that occur with mood. This
task was scored according to consensus and expert criteria.

Branch 3: Understanding Emotions
Branch 3’s tasks concerned reasoning about and understanding emotions.
Blends (Eight Stimuli, Eight Items). The first Branch 3 task, Blends, con-
cerned the ability to analyze blended or complex emotions. Items were of the
following form.

Optimism most closely combines which two emotions?
(a) pleasure and anticipation
(b) acceptance and joy

(c) surprise and joy
(d) pleasure and joy.

Participants were instructed to select the single best answer. The eight items
covered blends of two emotions (four items), blends of three emotions (two
items), and blends of four emotions (two items). Scoring was by consensus and
expert criteria.

Progressions (Eight Stimuli, Eight Items). The second Branch 3 task,
Progressions, concerned people’s understanding of how emotional reactions pro-
ceed over time, with a special focus on the intensification of feelings. A sample
item read:
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If you feel angrier and angrier toward someone so that you are losing control, it
would result in (choose one):

(a) gloating

(b) resentment

(c) hate

(d) rage.

Participants were instructed to identify the single best answer. Items were
scored according to consensus and expert criteria.

Transitions (Four Stimuli; 24 Items). The third Branch 3 task, Transitions,
concerned people’s understanding of how emotions (and implicitly, the situa-
tions eliciting them) follow upon one another. Items were of the following form:

A person is afraid and later is calm. In between, what are the likely ways the
person might feel?

Each item was followed by six alternative feelings. Alternatives for the
above item were acceptance, fear, anger, anticipation, surprise, and disappoint-
ment. The participant rated each item as “Extremely Unlikely” (1) to have
occurred, or as “Extremely Likely” (5). The remaining three items followed the
same form.

Relativity (Four Stimuli; 40 Items). The fourth Branch 3 task, Relativity,
was composed of items depicting conflictual social encounters between two
characters. The participant’s task was to estimate the feelings of both those char-
acters. One item read:

A dog is chasing sticks outside when he runs out in the street and gets hit by a
car. The driver stops when the dog’s owner dashes over to check on the dog.

The first items concern the dog-owner’s feelings. Participants must decide to
what extent the dog owner feels each of five ways, including, “ashamed about
not being able to have better trained the dog,” or “challenged to protect other
dogs from mishaps.” Each alternative was rated according to how likely a feel-
ing-reaction was, from “Extremely Unlikely” (1) to “Extremely Likely” (5).
Next, the participant made similar judgments as to the second character (the
driver, above). In the above example, participants judged whether the driver felt
“relief that it was only a dog,” or “guilty for not being a more cautious driver,”
and so on, on the same response scale.

Branch 4: Managing Emotions

Branch 4 concerns the ability to manage emotions.

Managing Feelings of Others (Six Stimuli; 24 Items). The first Branch 4
task, Managing Feelings of Others, examines how participants manage the emo-
tions of others. Participants were asked to evaluate plans of action in response to
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fictional people, described in brief vignettes, who needed assistance. The task
consisted of six vignettes, each followed by four possible courses of action. For
example:

One of your colleagues at work looks upset and asks if you will eat lunch with
him. At the cafeteria, he motions for you to sit away from the other diners.
After a few minutes of slow conversation, he says that he wants to talk to you
about what’s on his mind. He tells you that he lied on his resume about having
a college degree. Without the degree, he wouldn’t have gotten the job.

Participants were to rate alternatives such as (for the above vignette):

Ask him how he feels about it so you can understand what’s going on. Offer to
help him, but don’t push yourself on him if he really doesn’t want any of your
help.

Participants rated responses from “Extremely Ineffective (1) to “Extremely
Effective (5).” Tasks were scored according to consensus and expert criteria.

Managing Feelings of the Self (Six Stimuli; 24 Items). The second Branch
4 task, Managing Feelings of the Self, concerns how a person would regulate
his own emotions. This task consisted of six vignettes, each one describing a
particular emotional problem. For example:

You have been dating the same person for several months and feel very com-
fortable. Lately, you are thinking that this relationship may be the one and
although marriage hasn’t been discussed, you are assuming that it is a real pos-

sibility. The last thing you expected was the phone call you received saying
that the relationship is over. You have lost the love of your life.

Participants were instructed that not every situation is equally applicable to
everyone but to imagine, if in that situation, the effectiveness of given respons-
es. One such response to the above situation was:

The best way to cope with this terrible blow is to do whatever you can to block
it out and not let it get to you any more than it has. You would throw yourself
into your work or some activity and then try to put it behind you.

Participants rated each response from “Extremely Ineffective (1)” to
“Extremely Effective (5).” Tasks were scored according to consensus and expert
criteria.

Criterion Scales

Two classes of criterion scales were employed along with the MEIS. Primary
criteria included measures of intelligence and self-reported empathic feeling,
both of which have been predicted to c?'gﬂate with emotional intelligence in
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the past (Mayer et al., 1990; Salovey & Mayer, 1990). Secondary criteria
included measures of several areas in which emotionally intelligent individuals
are thought to differ from others. These include higher life satisfaction, a family
environment that encourages learning about feelings, and aesthetic perception
and participation (Mayer & Salovey, 1990; 1995; Salovey & Mayer, 1990).

Primary Criteria

Intelligence Measure. The intelligence criterion was adapted from the Army
Alpha test of intelligence (Yerkes, 1921). The Army Alpha was employed
because its validity is well-established and its form is ideal for group testing of
the sort carried out here. The vocabulary scale was used because that subtest is
the strongest component of verbal intelligence (e.g., Wechsler, 1958; Morrison,
1976, pp. 318-325). Thirty of the more difficult vocabulary items from the 50
were selected; more difficult items were favored so as to tailor the test to the
participant population, which included mostly college-educated individuals. The
Army Alpha vocabulary scale employs four response options for each word to
be defined (e.g., “Reply: (1) make, (2) do, (3) answer, (4) come”). Participants
were instructed to select the alternative from the list that most nearly meant the
same as the target word. The scale had an alpha reliability of oo = 0.88 in this
data set.

Empathy Measure. A 30-item empathy scale (Caruso & Mayer,; 1999) was
developed with content coverage similar to the Epstein-Mehrabian scale
(Mehrabian & Epstein, 1972), but with identifiable factor-based subscales. This
newer scale was employed so that overall self-reported empathy and also its
subcomponents could be compared to emotional intelligence. The scale’s overall
self-reported empathy score has an alpha reliability of o = 0.86. Because of con-
tent overlap with the Epstein-Mehrabian scale, it is likely to perform similarly to
it. In contrast to the Epstein-Mehrabian, however, the present scale can be divid-
ed into five more specific factor-based scales. The five subscales, their reliabili-
ties, and a sample item from each are: (a) Empathic Suffering, oo = 0.79, “The
suffering of others deeply disturbs me”; (b) Positive Sharing, o = 0.72, “Seeing
other people smile makes me smile”; (c) Responsive Crying, o = 0.74, “I cry
easily when seeing a sad movie”; (d) Avoidance [reversed], o = 0.72, “I find it
annoying when other people cry in public”; and (e¢) Feeling for Others, o =
0.61, “If someone is upset, [ get upset t0o.” :

Secondary Criteria

Life Satisfaction. Each person was asked about his satisfaction with his
Relationships, Academic Status, and Career and Work Situation, to be reported
on a five-point rating scale (from “Not at All Satisfied” to “Extremely
Satisfied”). A factor analysis indicated the items were unifactorial although they
were only moderately intercorrelated. A single life satisfaction score (o = 0.59)
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was employed, representing the sum of each person’s responses.

Artistic Skills. Participants also reported their degree of artistic skill in eight
areas (from “1” no or little talent to “3” very talented). A unifactorial Artistic
Skill score (o0 = 0.71) indicated overall self-reported artistic skill in those areas,

which included sculpture, music, and writing,. . _
Parental Warmth. Participants also described their parents’ behaviors on a

seven-item scale. A unifactorial Parental Warmth factor (a = 0.81) included
items reporting that parents were warm, listened, were non-abusive, and
(reversed) yelled and were strict.

Psychotherapy. Psychotherapy was scored as the number of months a person
had psychotherapy (which for some people was zero) multiplied by the number
of sessions of psychotherapy per month.

Life Space Leisure. Life space scales consist of items that record a person’s
environment in terms of discrete, externally verifiable, responses (e.g., “How
many pairs of shoes do you own?” “How many times have you attended the the-
ater in the last year?”’; Mayer, 1998; Mayer, Carlsmith, & Chabot, 1998).
Certain life activities, particularly those involving aesthetic appreciation, have
been predicted to involve more emotional intelligence than others (Mayer et al.,
1990). Thirty-three items concerning leisure activities were administered to par-
ticipants covering books read, television watched, and cultural events observed.
These items yielded three factor-based scales of leisure activities, based on an
unrotated, principal components analysis, using all items loading on a given fac-
tor r > +0.45. The first, Culture-Seeking, factor scale (a = 0.78) loaded the fol-
lowing items: listening to classical music, attending concerts, listening to soul,
listening to gospel, listening to country, listening to rap, listening to new-age
music, listening to bluegrass, listening to rock, and attending museums. The sec-
ond, Improvement-Seeking, scale (a = 0.60), loaded reading self-help books,
how-to books, medical books, business books, and short stories. The third,
Entertainment-Seeking, factor scale (a = 0.67), loaded watching action televi-
sion programs, watching comedy programs, listening to punk music, listening to
blues music, and watching televised sports.

Procedure
Participants completed the study in small groups or individually. Each partic-

ipant received an item and answer booklet that contained all necessary instruc-
tions, test items and responses. The test was not timed and the test materials
were self-administered, with the exception of the music task, for which a tape of
instructions and music was played by the experimenter in group settings.

Results

This section is divided into three parts. First, scoring methods for emotional
intelligence are compared. Second, the emotional intelligence tasks are intercor-
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related and factor analyzed. Third, emotional intelligence is correlated with vari-
ous external criteria.

Scoring for Emotional Intelligence

Consensus, Expert, and Target Criteria for Correct Answers

Emotional intelligence depends on the idea that certain emotional problems
have answers that can be judged correct and incorrect. Convergence among dif-
ferent scoring criteria provides a foundation for such assumptions. The data
analysis began by comparing the three different methods for identifying a cor-
rect answer: according to (a) the group consensus, (b) expert’s identification,
and (c) a target’s assessment (for three tasks only). We began by examining the
degree to which these three methods converged toward a correct response. To
the extent that the group consensus (as identified by the modal response) and
experts agree as to the best answer, their selections should intercorrelate over
the items of a given test. For example, if both the group consensus and experts
agree that anger is high in one story (“4” or “5), but low in another (“1” or
“2”) then the correlations should be high.

To test the relation between consensus and expert ratings, we selected four
tasks, each drawn randomly from one of the four branches, and calculated the
intercorrelation between ratings. The four tasks collectively contain 127 items,
representing each branch, and provide a good estimate of the test’s overall pat-
tern. For each item, we paired the modal consensus choice with the specific

Table 1. Means, Standard Deviations, and Reliabilities (Coefficient Alpha) of the Agreement with
Consensus, Expert, and Target Criteria '

Scoring Method

Consensus . Expert Turget

Branch and Task M S o M § o M A o
Emotional ldentification .

I: Faces 040 008 089 064 011 074 - - -

1: Music 044 011 094 073 010 08 075- 012 088

1: Designs 036 0.08 09 069 011 074 065 014 0.8t

1: Stories 0.38 0.07 085 072 0.1 0.72  0.66 0.10 0.61
Assimilating Emotions :

2: Synesthesia 031 004 08 069 009 066 - - -

2: Feeling biases o . 0300 005 070 072 012 0.60 - - -
Understanding Emotions: :

3: Blends .049 010 049 060 019 035 - - -

3: Progressions 058 010 051 08 016 050 - - - -

3: Transitions ’ 030 004 094 056 011 085 ~ - -

3: Relativity ' 030 004 ‘078 056 011 0.3 - - -
Managing Emolions

4: Managing others 028 0.04 072 060 0.2 042 - - -

4: Managing self 027 004 070 055 0142 040 - - -

Table 1. Means, Standard Deviations, and Reliabilities (Coefficient Alpha) of the
Agreement with Consensus, Expert, and Target Criteria
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expert selection. In fact, the consensus and expert ratings were fairly highly
intercorrelated across tasks: Stories (Branch 1) r = 0.70; Feeling Bias (Branch 2)
r = 0.64; Relativity (Branch 3) r = 0.61; and Managing Feelings of Others
(Branch 4) r = 0.80. (All rs were significant, p < 0.0001 level). This suggests
that the two criteria are closely related.

The third, Target criterion, was available only for three Branch 1 tasks. This
criterion involves reports by the Targets of their actual feelings as they were cre-
ating their artistry (Music and Designs) or telling how they felt (Stories). In gen-
eral, Consensus correlated a bit more highly with the Target criteria than did the
Expert criterion (Music task: r = 0.61 for consensus, r = 0.52 for expert;
Designs: r = 0.70 and 0.60; Stories: r = 0.80 and 0.69).

Generally speaking, the three criteria appeared to correlate moderately high-
ly, indicating that some answers were “more correct” than others, according to
any and all of the scoring methods used: consensus, expert, and target.

Agreement Scoring for Consensus, Expert, and Target Criteria

A given participant’s performance can be assessed in relation to each of the
above three scores: Consensus, Expert, and Target. These agreement scores rep-
resent the degree to which a given participant’s responses coincided with those
of the criteria. The means, standard deviations, and reliabilities of the partici-
pants’ performance, broken down by the three scoring methods, can be seen in
Table 1. The means are not directly comparable across consensus, expert, and
target because of their substantially different scoring approaches (see above).
The figures do indicate, however, the average performance level of the sample,
and also that there were no problems of floor or ceiling effects in any of the
three scoring methods.

The reliabilities of the agreement scores are also promising, with individual
tasks having reliabilities most often between o = 0.70 and 0.94 for consensus,
and a bit lower for expert agreement. The first two tasks of Branch 3, which
were also the shortest, had lower reliabilities, o0 = 0.35-0.51; the Branch 4 man-
agement tasks were also low, but for expert scoring only. All the reliabilities are
satisfactory for this exploratory study concerning the factorial structure of emo-
tional intelligence and what it predicts.

Sex Differences in Performance

Women performed somewhat higher than men on the 12 tasks, according to
all the scoring procedures. The difference was 0.5 standard deviation for con-
sensus agreement (Myomen = 0.376; SDwomen = 0.029; My en = 0.358;
SDmen = 0.036; Hotelling’s F(12, 409) = 4.0, p < 0.001.), and about 0.1 stan-
dard deviation for each of expert agreement (Myomen = 0.664; SDywomen =
0.048; Mmepn = 0.657; SDyen = 0.061; Hotelling’s F(12, 408) = 4.7, p < 0.001),
and target agreement (Myomen = 0.689; SDywomen = 0.093; Myen = 0.676;
SDyen = 0.079; Hotelling’s F(3,482) = 1.34, n.s.). This replicates earlier similar
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findings (cf. Buck, 1984; Mayer & Geher, 1996). We endeavored to understand
more about this difference by focusing on the Story task in particular, which
was representative of the full test according to subsequent factor analyses (see
below). The Story task also showed the greatest sex differences, and contained
all three scoring criteria. It is possible that women outperformed men using con-
sensus scoring because the women were using a women’s criterion which was
different than the men, and the larger number of women in the sample (N = 333
vs. 164) meant that the women’s choices were scored with higher values than
the men’s. This, however, did not account for the women’s slightly better per-
formance. Women and men seemed to be employing close to the same criterion.
The correlation between women’s and men’s choices for the emotional content
across the 42 story items (six stories, seven items each) was r(42) = 0.993, indi-
cating a high level of agreement (nor was there any difference in the average
emotion-level perceived on an item: Myomen = 2.67; SDwomen = 1.19; Myen
=2.69; SDyen = 1.04; t(41) =0.77, n.s.).

We further examined women’s and men’s performance by employing a two
(male participant/female participant) by two (male story character/female story
character) by two (male-selected consensus/female-selected consensus) MANO-
VA on the story data. The MANOVA yielded a main effect representing the
women’s better consensual accuracy (F(1,495) = 20.08, p < 0.001). Women out-
performed men under all conditions, even using male-chosen consensus across
stories (Mwomen = 0.37; SDwomen = 0.056; Miyen = 0.35; SDpen = 0.059;
#(495) = 3.68, p < 0.001). A second main effect indicated that the participants, as
a whole, were more accurate when using women’s consensus criteria over men’s
(F(1,495) =928.7, p < 0.001). A sex by consensus interaction indicated that
women did slightly better using their own consensus criterion (F(1,495) = 67.3,
p <0.001). There was also a sex-of-target effect that favored judgments con-
cerning male targets (F(1,495) = 696.3, p < 0.001). Collectively, these results
indicate that women generally do better than men on these tasks and that the
results are not caused by any simple bias in the test materials or how they are
scored. Moreover, if one judges by the consensus scoring (which may be fairest,
as the expert’s criteria were developed by the male authors), the difference
between women and men’s performance is a moderate 0.5 standard deviation in
size.

Correlations among Consensus, Expert, and Target-scored Tasks
Consensus and Expert Scoring Considered Individually. One correlational
standard for an intelligence is that it defines a cluster of interrelated abilities
(Guttman & Levy, 1991). The following analyses examine the intercorrelations
among the 12 tasks to see if they show a “positive manifold”; i.e., a correlation
matrix in which most tasks correlate positively with one another. Correlations
among the 12 emotional intelligence tasks were calculated using all three scor-
ing methods. In each case, a positive manifolgvgs evident. Scored by the con-
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sensus method, the tasks mostly correlated with one another between r = 0.20
and 0.50, with the full range spanning r = 0.07-0.68. Scored by the expert
method, the tasks mostly correlated with one another r = 0.10-0.40, with a full
range from r = 0.00 to 0.54. In either case, the matrix possesses a positive mani-
fold; almost all the tasks are positively intercorrelated, as expected in regard to a
unified intelligence. The consensus-scored tasks (with alpha reliabilities on the
diagonal) can be seen in Table 2.

Table 2. Intercomrelations of the Consensus Scored Tasks with Reliabilities (Coefficient Alpha) on
the Diagonal*

! 2 3 4

Branchand Task Fa Mu De i S Fe &8I Pr T Re Mo Ms
I: Faces 0.89

I: Music 061 094

I: Designs 0.68 060 0.90

1: Stories 054 047 054 085
Assimilating Emotions

2: Synesthesia 024 024 026 038 086

2: Feeling biases 030 024 035 047 039 0.7l
Understanding Emotions.

3: Blends 007 013 009 024 022 026 049

3: Progressions 010 015 044 025 03 035 041 051

3: Transitions 025 029 029 037 026 033 019 017 0N

3: Relafivity 030 035 032 041 032 038 030 034 043 0.78
Managing. Emotions ’

4: Managing others  0.20 021 020 028 025 024 0.6 022 018 037 0.72
4: Mamaging sclf 0.19 015 014 030 027 022 020 023 017 025 054 070

*N = 500. Note that carrelations sbove »#s0.08 are significant 21 beyond the p<0.01 level.

Comparisons among Consensus, Expert, and Target Scoring. To further
compare scoring methods, we examined participants’ performance on each of
the 12 tasks, scored according to a consensus, expert-scoring, or target criterion.
For consensus and expert scoring (which were available for all 12 tasks), partic-
ipants’ performance, scored each way, correlated between r = -0.16 and 0.95,
with half the tasks above r = 0.52. The only negative correlation (r = -0.16),
which occurred for Faces, and other low correlations for the Designs task (r =
0.24) may have been a consequence of different color photocopying employed
to reproduce the stimuli for the groups and the experts.

The convergence for participant’s consensus and target scores for the Music,
Designs, and Stories tasks (where target scoring was available) were r = 0.81,
0.22, and 0.43, respectively; the same values for expert and target scoring were r
=0.67, 0.46, and 0.16. Subsequent analyses indicated the general superiority of
the consensus scoring method in relation to the other alternatives. It yielded
higher alpha test reliabilities for every task without exception, clearer factor
results (which were, nonetheless, highly similar to expert scoring), and higher
correlations with criteria. The superiority of consensus scoring has been argued
persuasively elsewhere (e.g., Legree, 1995). For that reason, the subsequent
analyses focus on the consensus scoring.
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The Structure of Emotional Intelligence

Factor Structure of the MEIS

Our next question was whether emotional intelligence is best characterized
as one or many abilities. Although a highly developed theory of emotional intel-
ligence motivates this article, this represented our own first empirical examina-
tion of so many tasks. For that reason, we employed exploratory factor analysis
at the outset. We therefore applied principal axis factoring (with communalities
on the matrix diagonal) to scores on the 12 MEIS subscales. A joint scree/mean-
ingfulness criterion yielded a three-factor solution (first six eigenvalues: 4.3,
1.6, 1.1, 0.9, 0.8, 0.6). Table 3 (left columns) shows the three-factor, unrotated
solution for the 12 consensus-scored subscales. We then further analyzed this
three-factor solution by rotating it according to an oblique criterion (using an
oblimin procedure). The right columns of Table 3 show this result.

In the unrotated solution, the first factor may be interpreted as a general
emotional intelligence (ge; ) because it loads all the tasks without exception.
This ge; apparently represents a group factor of emotional intelligence tasks,
suggesting their interrelatedness (below, we explore this question further). The
second factor, Managing vs. Perceiving Emotions, discriminates tasks high in
reasoning from those high in simple emotional perception. And the third factor,
Managing Emotions, describes the two Branch 4 tasks concerning regulating:
emotions in oneself and others.

The rotated version of this three-factor solution tells the same story from a
different angle. The first factor, Emotional Understanding, loads most of the
tasks on Branch 3 (Understanding), along with tasks on Branch 2
(Assimilation). The second factor, Emotional Perception, loads most of the tasks
on Branch 1 (Perception). The third, Managing Emotion, factor loads the two
Branch 4 (Regulation) tasks, as in the unrotated solution. In this analysis, oblim-
in factors 2 and 3 had uniformly negative loadings. We reversed the loadings in
sign so that a higher score indicated a higher level of ability across tasks. We
similarly changed the sign of factor scores and scales based on these two fac-
tors. This procedure simplifies the presentation and discussion of results while
remaining consistent with the substantive findings.

As a pattern matrix should do, this solution “turns up the contrast” on the
loadings, separating the test into three portions: perception, understanding, and
managing. This is done, in part, by transferring the common varniance shared
among the individual tasks to the three factors underlying them. As a conse-
quence, the three factors intercorrelate fairly substantially. Perception correlated
r = 0.39 with Understanding and » = 0.49 with Management; the latter two
intercorrelated, » = 0.33. '
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Table 3. Three-fictor Solutions for the Emotional Intelligence Test Scored According to
Consensus and According to Expert Criteria, in Unrotated and Rotated Solutions: Principal
Components Factoring™

Unrotated Obligue Rotated (Pattern Matrix)®
Solution  Branch/Task ! /] n | n m
Unrotated Solution
Emotional Identification . . |
1: Faces 0.67 -0.48 -0.11 -0.10 0.86 0.04
1: Music 0.63 -0.34 -0.04 0.02 0.70 0.02
1: Design - 0.69 -0.44 ~0.02 0.01 0.82 -0.03
1: Stories 0.73 -0.09 0.05 030 052 0.08
Assimilating Emotions '
2: Synesthesia 0.51 0.19 0.10 0.43 —0.12 0.10
2: Feeling biases 0.59 0.13 0.21 0.53 -0.20 ~0.00
Understanding Emotions 4
3: Blends . 035 032 0.24 0.57 -0.10 —0.01
3: Progressions 0.43 0.38 0.25. 0.64 -0.11 0.02
3: Transitions 0.48 0.04 0.12 0.35 0.23 0.00
3: Relativity 0.61 0.18 0.09 0.45 0.20 0.14
Managing Emotions
4: Managing others - 049 0.36 —-0.A49 -0.05 0.00 0381

4: Managing self 044 0.36 -0.38 0.03 ~0.03 068

*Loadings above £0.25 are in bold typeface for clarity. . ,

b _oadings indicated that all three factors were-unipolar (... loadings on a factor above +0.25 all shared the same sign). Rotated
fectors 11 and [1L, however, were negative. To charify results and facilitate discussion, loadings on rotated Factors 1l and 1l were
reversed in sign here and in subsequent analyses:

The above results provide strong empirical support for a three-factor model
of the MEIS. Recall that our theoretical model involves a four-branch model.
We wondered whether there was also evidence for a four-factor model. To fully
investigate this possibility, we modeled the data as a four-factor solution using
covariance structural modeling. We used a stringent model in which each task
was forced to load only on its hypothesized factor and no other (e.g., Arbuckle,
1997, p. 396). The factors themselves, however, were allowed to intercorrelate
as above. The model fit was sufficiently good to be informative, with a Root
Mean Square Error of Approximation (RMSEA) of 0.09 with no relaxation of
parameters> (one rule of thumb is that a RMSEA 0.05 indicates a close fit;
Browne & Cudeck, 1993). As appealing as this four-factor model is to us, the
drawback is that the model estimates two of the factors, Assimilation and
Understanding, to intercorrelate » = 0.87, which makes them difficult to distin-
guish from one another. For that reason, we continue to focus on the three-factor
model in our analyses, while acknowledging that the four-factor model remains
viable.

5 Simply allowing the Stories task to load on the Understanding (as well as Perception) moves
the RMSEA index to 0.077.
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Hierarchical Relations among Factors and the Creation of
MEIS Scales

The first unrotated factor of the MEIS was earlier said to represent a g, or
general factor of the test. Such general factors sometimes can arise spuriously
due to the nature of principal axis factoring. For that reason, it is often recom-
mended that a hierarchical factor analysis be employed as a secondary check of
the existence of a hierarchical factor (e.g., Carroll, 1993; Jensen & Weng, 1994).
Obtaining a hierarchical (second-order) factor that loads all the primary factors
is generally considered stronger evidence for a general factor because it is based
solely on the covariances among the primary factors. A new factor analysis was
therefore conducted on the Perception, Understanding, and Managing factor
scores. A single hierarchical factor was extracted that loaded Perception,
Understanding, and Management at substantial levels (» = 0.50, 0.86, and 0.75,
respectively).6 This hierarchical factor correlated with the unrotated first factor
of the principal axis factoring at » = 0.94. This final result indicates that general
emotional intelligence can be reasonably represented by the first unrotated prin-
cipal axis factor, and that it loads all the scales studied here.

The Construction of Factor-based Scales

For our further analyses, we first constructed factor scales for Perception,
Understanding, and Managing Emotions factors (and for General Emotional
Intelligence, g.;, based on the first unrotated factor). The scales were construct-
ed by summing z-scored subscale scores from tasks that loaded on the factors
above r = £0.35. The resulting factor-based scales were then correlated with the
original factor scales (based on a weighted sum of all 12 scales) to ensure that
they represented the original scales adequately. The three factor-based scales
representing perception, understanding, and managing, correlated very highly
with their respective factor scales (» = 0.98, 0.97, and 0.98, respectively), and
were highly reliable (o0 = 0.96, 0.92, and 0.81). The three factor-based scales
were moderately intercorrelated (Perception with Understanding, » = 0.44;
Perception with Managing; » = 0.29; Understanding with Managing, » = 0.43).
The overall General Emotional Intelligence factor-based scale also correlated
with its original factor scale » = 0.97; and had a reliability of ot = 0.96. These

are the scales reported in the rest of the article.
Researchers wishing to retain the four-branch theoretical model (modestly

supported by covariance structural modeling above) may wish to employ four,
rather than three, factor-based scales. The above three scales may be trans-
formed into four by (a) retaining the Perception and Managing scales as calcu-

6 As with Oblique factors II and III, we reversed the sign of the hierarchical factor so that a
higher score reflected better ability.
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lated above, and (b) splitting the Understanding scale, above, into two scales.
The first of these two scales, the revised Understanding scale, is calculated as
the sum of the z-scores of the Blends, Progressions, Transitions, and Relativity
tasks. The second of these two scales, the new Assimilation scale, is calculated

as the sum of the z-scores of the Synesthesia and Feeling Biases tasks.” The a
reliabilities of the (unchanged) Perception, (new) Assimilation, (revised)
Understanding, and (unchanged) Management factor-based scales are, respec-
tively, a = 0.96, 0.86, 0.89, and 0.81. The Understanding factor-based scale still
correlates with the original factor scale r = 0.89. The new Assimilation factor-
based scale correlates with Understanding, r = 0.65.

Relation of the Emotional Intelligence Factors to Criterion Measures

The final correlational criterion for an intelligence is that it correlates moder-
ately with intelligences in other domains. The correlation should be high enough
to indicate that the new skill is an intelligence, but low enough to illustrate that
it says something new about human abilities. Aside from emotional intelli-
gence’s correlation with verbal intelligence, emotional intelligence will be
important to the degree that it predicts other criteria as well.

Table 4 shows the correlation of the emotional intelligence factors with vari-
ous criteria. The central correlations to examine are those with the gei factor
(first column). General emotional intelligence is then divided into subfactors of
perception, understanding, and management; correlations with those subfactors
are shown in the next three columns.

The correlation between the General Emotional Intelligence factor-based
scale and verbal intelligence is » = 0.36, p < 0.001. This is the moderate level at
which one would hope that a new domain of intelligence would be correlated
with existing domains. In addition, emotional intelligence has a number of inter-
esting correlations with other variables. The g factor-based scale correlates » =
0.33, p < 0.001 with overall empathy, also as expected (Salovey & Mayer, 1990;
Mayer et al., 1990; Mayer & Geher, 1996), and possesses a number of signifi-
cant correlations with subtypes of empathy as well, correlating positively and at
similar levels with Suffering and Positive Sharing, and negatively with
Avoidance. Emotional intelligence had a positive correlation with parental
warmth, » = 0.23, p < 0.01, and a negative correlation with pragmatic attempts
at self-improvement » = -0.16, p < 0.01, including reading self-help books,
books on business methods, and the like. The subfactor scales further qualify
the relations, suggesting that Understanding is most closely related to verbal
intelligence among the three subfactors, and that Management most accounts for
empathy; all three subfactors are related to Parental Warmth.

7 These two tasks had estimated loadings of 0.51 and 0.59, respectively, on the assimilation
factor, of the oblique four-factor model.
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Table 4. Comelations Between Individual Tasks and Selected Criicrion Variables

Overall Score Subfactor Scores
Criterion Variables Zei Perception Understanding Management
Primary Criteria
Ability
Verbal 1Q 0.36%# 0.16%* 0.40%* 0.20%#
Empathy A .
Overall 0.33%+ 0.20%* 0.25%# 0.34%*
Suffering 0.35* 0.18%= 0.28%* 0.37%*
Positive Sharing 0.26%* 0.12%* 0.16* 0.36*°
Crying A 0.14%* 0.10* 0.10% 0.13%*
Avoidance —0.26** —0.20%* —~().23** —0.15**
Feeling for others 0.16** 0.08 0.09* 0.24%*
Secondary Criteria
Life satisfaction 0.11* 0.01 0.11* 0.13**
Aristic skills 0.05 0.03 0.07 0.00
Parental warmth 0.23%* 0.20%* 0.18** 0.15**
Psychotherapy 0.03 0.04 0.14% 0.02
Leisure (life space)
Culture-seeking 0.00 -0.07 0.0t 0.03
Self-improvement —0.16%* -0.07 —0.22%» -0.05
Enterfainment —0.02 0.09% —0.04 0.05
p<0.05 level,

“"p<0.01 level, two-tailed tests.

An extremely stringent test would partial verbal IQ and self-reported empa-
thy out of the correlation between emotional intelligence and the six secondary
criteria. Doing this may remove variance that legitimately belongs to emotional
intelligence, but it also ensures that emotional intelligence contributes unique
variance in predicting criteria. Partialing out the influence of intelligence and
empathy yielded a g that maintained its significant negative correlation with
attempted self-improvement (» = -0.10, p < 0.05), and added a negative relation
to culture-seeking (» = -0.09, p < 0.05), although it no longer correlated with life
satisfaction or parenting.

Although the statistical relations between emotional intelligence and the life
space criteria may seem low, two things are worth noting about them. First, our
central focus has been on understanding the structure of emotional intelligence.
The few secondary criterion scales included here were exploratory and brief.
Even these crude measures, however demonstrate that emotional intelligence
predicts criteria independent of the influence of both verbal intelligence and
empathy. Second, it is worth recalling that personality relations tend to be small
but consistent over the years. This small but consistent influence can substan-
tially change a person’s position in life, just like a slow but steady current can
move a boat a considerable distance across a lake over time.
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Summary and Discussion of Study 1

The results from Study 1 indicate that emotional intelligence shows a pattern
that is consistent with a new domain of intelligence. Emotional intelligence can
be operationalized as sets of abilities, and better answers can be distinguished
from worse answers, as indicated by the convergence of three scoring methods.
The 12 tasks also intercorrelate with one another, independent of which scoring
method is employed. The scale yields four scores: A first, superordinate factor
of general emotional intelligence that provides one excellent and economical
method for representing the concept. The General Emotional Intelligence factor
can be divided in turn into three subscales: Perception, Understanding and
Managing (thus reducing our four-branch model to a three-branch model).
Finally emotional intelligence correlates moderately with a measure of verbal
intelligence indicating that it is related to other intelligences without being the
same as them. Emotional intelligence shows promise as a predictor of other
qualities such as empathy, (retrospective) parenting style, and life activities.

Study 2

Thus far, emotional intelligence has met two of three important criteria of a
traditional intelligence. First, it has been operationalized as a set of abilities.
Second, it has shown a pattern of correlations consistent with the existence of
such an intelligence. The third criterion is that intellectual capacities grow with
age and experience from childhood to early adulthood (Brown, 1997; Fancher,
1985). The importance of age to intelligence was first recognized by Binet. As
Fancher (1985, p. 71) describes it:

Gradually . . . a key insight developed — one which seemed perfectly obvious
once recognized, but which nevertheless had previously eluded Binet and other
investigators of intelligence. Age was a crucial factor to be considered: both
subnormal and normal children might learn to pass the same tests, but normal
children did so at a younger age.

Fancher attributes Binet’s success in measuring intelligence, in comparison
to the failures of his contemporaries, to the realization that mental abilities grow
with age and experience.

For emotional intelligence to behave as does a standard intelligence, it
should be shown to increase with age. To test whether this actually occurs, sev-
eral portions of the scale employed in Study 1 were administered to a young
adolescent sample (ages 12-16) in Study 2. The performance of the adolescents
was then compared to the performance of an adult subsample drawn from Study
1. The use of two samples close in age ensures that the same test items can be
used and understood by both groups. It also provides a challenging test of the
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developmental hypothesis because proximity in age should yield only small dif-
ferences in performance between the two groups. We hypothesized that the adult
sample would significantly outperform the adolescents on the scale.

Method

Adolescent Sample

Participants were 229 adolescents (125 young men, 101 young women; 3
unidentified) with a mean age of 13.4 (range 12-16) who were recruited from
two independent secondary schools and a religious youth group. These were
split among 35% (81) 7th graders, 36% (83) 8th graders, 9% (20) 9th graders,
12% (27) 10th graders, 6% (13) 11th graders, and 1% (2) 12th graders; (percent-
ages add to 99% due to rounding error). The sample deviated somewhat from
the ethnic composition of the United States census in under-representing minori-
ty groups (Self-identified ethnicity/race: African-American, 5% (12); Asian or
Asian-American, 3% (6); Hispanic, 3% (7); Native American, 0% (0); White:
79% (177); Other/Not Reported: 9% (27)).

Adult Sample :

The adult sample from Study 1 was again used in Study 2. Here, however,
the adult sample was divided on the basis of subject number into two equal-
sized samples: the “Independent Adult Sample” and the “Consensus Sample.”
The Independent Adult Sample served as the comparison group for the adoles-
cent group. The Consensus Sample was used to calculate a consensus score to
which the first, “Independent Sample,” had not contributed.

Materials

For reasons of time and age-appropriateness, only a subset of the scales
administered to adults was administered to the developmental sample. These
included Faces, Music, Designs, and (age-appropriate portions of) Stories from
Branch 1,8 Synesthesia from Branch 2, and Blends and Relativity from Branch
3. In addition, the Army Alpha Vocabulary scale and the Empathy scale were
administered as criteria.”

8 Adults and adolescents were compared on two of the eight stories as six stories were deemed
potentially unsuitable to adolescents, using extremely cautious criteria, due to their content.

9 Several additional scales were administered that had been rewritten for a younger age group.
Reports on the downward extension of the emotional intelligence test can be found elsewhere (see
Caruso, Van Buren, Mayer & Salovey 1998). Only those tests that were identical across groups are
examined here because only those are relevant to the developmental hypothesis examined here.
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Procedure

Parental consent was first obtained for each participant in the adolescent
group, and then informed consent obtained from each subject. All data were col-
lected anonymously; no names were requested. Furthermore, subjects were
explicitly instructed not to answer any questions that made them uncomfortable.

Participants in the developmental sample were tested in a similar manner to
the adults. They completed the materials in small groups. Each participant
received an item and answer booklet that contained all necessary instructions,
test items and responses. For the music task, a researcher (or a classroom
teacher) played the cassette tape that included all necessary instructions as well
as the musical selections. Students required 45-75 minute to complete the test
booklet.

Results

Scoring

Three scoring procedures were employed as in Study 1: agreement with con-
sensus, expert ratings, and target reports. Some modifications in the consensus
scoring were necessary for this study. Using the adult consensus as in Study 1
would plainly favor adults because each adult’s score contributed to the consen-
sus. To control for this, the adult sample was divided in half (on the basis of
odd/even subject number). Next, new adult consensus scores were calculated for
the even half of the sample only (the consensus sample). This left the odd half
of the adult sample with responses that were independent of the adult consensus
(the independent sample). It was this “independent” adult sample whose consen-
sus scores were compared to the adolescent’s consensus scores. Expert-scoring
and target-scoring were the same as in Study 1.

Adult-Adolescent Comparisons

The central purpose of Study 2 was to examine whether adults functioned at
a higher level of emotional intelligence than adolescents. This hypothesis was
tested via a two (Age-Group) by seven (Task) ANOVA, where the seven tasks
were within-subjects variables. As the developmental hypothesis predicted,
scores were higher for adults than for adolescents for consensus agreement
(Grand Mean = 0.38 vs. 0.36; F(1,713) = 23.8, p < 0.001), for expert agreement
(Grand Mean = 0.66 vs. 0.64; F(1,709) = 22.3, p < 0.001) and for target agree-
ment (Grand Mean = 0.69 vs. 0.67; Hotelling’s F(1,718) = 8.0, p < 0.01).
Significant Task and Age x Task effects were also present for all three scoring
methods. Focusing on consensus scoring, there was a significant Age-Group x
Task interaction for consensus (F(6,708) = 12.5, p <0.01). Table 5 shows a
more detailed comparison between the adult and adolescent groups for consen-
sus scoring on the individual tasks they both received, and which tasks showed
significant differences in the predicted direction on their own. We did not exam-
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ine age-performance correlations beyond demonstrating these average differ-
ences. First, the two samples were not strictly comparable, as the adolescents
were of slightly higher social class (and therefore would be expected to perform
more highly than average). More seriously, the restriction of age-range in both
samples would render the correlation impossible to assess. We did, however,
determine that the adolescents’ scores showed the same pattern of correlations
with verbal intelligence (#(220) = 0.45; p < 0.001) and empathy (#(227) = 0.37,
p <0.001) as did the adults.

Table 5. A Test of the Developmental Hypothesis: Means (and Standard Deviations) of Adult vs.
Adolescent Performance on Selected Consensus-scored Scales of Emotiorial Intelligence
’ Adult Adolescent
Branch/Task M SD M sD F

Emotional Identification _

1: Faces 0400 0.078 0.384 0.075 5.2*

I: Music 0.445 0.092 0.438 0.074. 0.5

1: Design 0.359 0.086 -0.353 0.077 0.7

1: Stories 0.328 0.069 0.323 0.061 1.5
Assimilating Emotions

2: Synesthesia 0.306 0.045 0295 0.047 7.8%*
Understanding Emations

3: Blends 0.491 0.087 0.424 0.105 52.2%*

3: Relativity 0.307 0.053 0.304 0.058 0.2
Combined tests 0.378 0.046 . 0359 0.048 25.6%*
*p <0.05.
“p<0.01.

Discussion of Study 2

Study 2 tested whether emotional intelligence met the third of three criteria
for a standard, conventional intelligence: whether ability levels increase with
age. As predicted, adults performed at higher ability levels than do adolescents.
In addition, emotional intelligence in adolescence shows the same relations to
verbal intelligence and empathy as with adults.

General Discussion

Three major criteria for a standard intelligence are that it consists of mental
abilities, that those abilities meet certain correlational criteria, and that the abili-
ties develop with age. In the tests conducted here, emotional intelligence met all
three criteria. First, emotional intelligence could be operationalized as a set of
ability tests. Second, performance on those ability tests was intercorrelated and
partly distinct from verbal intelligence, against which they were compared.
Third, emotional intelligence was shown to grow from early adolescence to
young adulthood. Collectively, these findings bring us a major step forward
toward demonstrating a plausible case for the existence of this intelligence. The
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data also tell us about the structure of emotional intelligence, and what it might
predict.

The Nature of Emotional Intelligence and Its Measurement

Our factor analyses of the 12 MEIS tasks suggest that one can best conceptu-
alize emotional intelligence as involving three primary factors, and a higher
order, General Emotional Intelligence factor that combines the three. The three
primary factors involve Perception; Understanding, and Managing of emotion.
Perception skills include those drawn from the first branch of the model, includ-
ing recognizing emotions in Faces, Music, Designs, and Stories. Understanding
skills include those drawn from the Assimilation and Understanding branches of
the model, including Synesthesia, Feeling Biases, Blends, Progressions, -
Transitions, and Relativity. Finally, Managing emotions represents skills drawn
from the fourth branch of the model, including Managing Others and Managing
the Self. The three primary factors, in other words, could be said to capture the
four branches of our most recent model of emotional intelligence (Mayer &
Salovey, 1997): The Perception branch was captured by the Perception factor
scale, the Assimilation and Understanding branches were combined into a single
Understanding factor scale, and the Managing Branch was captured by the
Managing factor scale. This three-branch measurement approach is also broader
than our original 1990 model (which omitted the Understanding branch).. The
three primary facets of Perception, Understanding, and Management clearly
emerged from the data, and although one still might possibly develop a four-
branch measure, it would apparently require developing substantially different
Branch 2 tasks than the ones employed here, so as to better distinguish them
from the Understanding branch. '

The three primary abilities appear to be differentially related to traditional
intelligence, with Perception least related (r = 0.16), Management moderately
related, and Understanding most related (r = 0.40). This is consistent with other
findings that scales of nonverbal perception, such as the PONS (Profile of
Nonverbal States; Rosenthal et al., 1979) which appear to be loaded on emo-
tional perception, are relatively unrelated to intelligence, whereas problem solv-
ing of the sort covered on the Understanding branch plainly resembles tradition-
al test items for intelligence more closely. Thus, skills representing emotional
intelligence can be ordered along a continuum from those least to those most
related to general intelligence. At the same time, the three tasks apparently share
a common core of emotionally intelligent processing, as indicated by a more
general, overall emotional intelligence factor.

As just noted, a single factor of emotional intelligence incorporates all the
tasks studied here. This factor arises as a hierarchical factor obtained from fac-
tor-analyzing the three primary factor-based scales of Perception, Understand-
ing, and Management (which are obtained by an oblimin rotation of the 12
tasks). Those three primary scales are fairly intercorrelated and factor-analyzing
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them yields a single overall factor that summarizes performance across them all.
This hierarchical factor is essentially identical to the first, unrotated principal
factor of the 12 scales (their r = 0.94). The global factor indicates that it makes
sense to talk about a single, unified emotional intelligence and a single emotion-
al intelligence score. Such a score provides a reasonable first approximation of a
person’s ability level in the domain of emotional intelligence. As with any gen-
eralization, however, this overall score neglects variations in three subsidiary
aspects of emotional intelligence, which can provide further clarification of any
overall score.

Alternative Representations

It should be noted that the 12 tasks employed here do not exhaust the uni-
verse of emotionally intelligent abilities. As other tasks are developed, it is pos-
sible that more factors will be identified. One sort of task, in particular, that
does not lend itself to group testing but that may form a separate factor, is abili-
ty at expressing emotion (Branch 1 skills). It may also be that a factor better
encompassing assimilating emotions (Branch 2 of our model, which merged into
Branch 3) might emerge as a more independent factor were it operationalized in
tasks different than the ones used here.

Sex Differences

The identification of a new intelligence should increase the fairness of men-
tal ability tests on average. That is because measures of the new intelligence
help assess more of the total domain of intelligence, thereby giving any previ-
ously neglected capacities their fair consideration. Women and men appear to
perform about the same on most intelligence-related mental tests, with most
mean differences between 0.15 and 0.30 of an estimated population standard
deviation (Hedges & Nowell, 1995). There are, however, some regular differ-
ences in the profiles of the two groups. Women are somewhat better on tests of
reading comprehension, perceptual speed, associative memory, and composition.
Men are somewhat better in mathematics, social studies, and scientific knowl-
edge.

To the list of tasks at which women are somewhat better may be added emo-
tional intelligence. Women performed about 0.5 standard deviation higher than
men in the present study. The fact that women are slightly superior to men in
perceiving emotion has been known for some time, through tests of nonverbal
perception (that include emotion) such as the PONS (Rosenthal et. al., 1979), as
well as through earlier-developed tests of emotional intelligence (Mayer &
Geher, 1996). One possible explanation for this is that women must read emo-
tions more carefully because they possess less power in society than do men
(LaFrance & Hecht, 2001). It is women in more powerful positions rather than
less, however, who exhibit the greater emotional accuracy (Hall & Halberstadt,
1994). Such findings suggest that emotional intelligence operates like other
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areas of intelligence, potentially raising the occupational status of an individual.
Issues of power and status aside, women may be socialized to pay more atten-
tion to emotions, or they may be better biologically prepared to perform at such
tasks; our research does not address the relative contributions of the two (cf,,
LaFrance & Banaji, 1992).

Emotional Intelligence, Intelligence; and Empathy

The findings here also concern what emotional intelligence predicts. From
the outset, emotional intelligence has been hypothesized to correlate with both
intelligence and self-reported empathy (Mayer et al., 1990; Salovey & Mayer,
1990). Overall emotional intelligence, ge;, correlated with verbal intelligence at
a low-to-moderate level, as predicted. This replicates some of our earlier work
as well (Mayer & Geher, 1996).

Overall emotional intelligence, gei, also correlates with self-reported empa-
thy. This, too, replicates earlier studies (Mayer & Geher, 1996; Mayer et al.,
1990). Emotional intelligence appears to correlate reliably with self-report
empathy scales that share content overlap with the Epstein-Mehrabian scale
(Mehrabian & Epstein, 1972). Such scales, including the one used here and the
Davis (1983) empathy subscales of “empathic concern” and “emotion-related
fantasy,” involve a view of oneself as emotionally responsive and concerned
about the feelings of others. The new scale employed here divides that same
content domain into a variety of subfactors including Empathic Suffering,
Positive Sharing, Responsive Crying, (reversed) Avoidance, and Feeling For
Others. Emotional Intelligence correlated with each of these criteria in the
expected direction.

Emotional Intelligence and Other Intelligences

The above demonstrations indicate that Emotional Intelligence, as measured
by the MEIS, meets the most essential criteria for a standard intelligence. Our
results illustrated that emotional intelligence does relate to general intelligence
(via its proxy, verbal intelligence). The results, however, provide only the
roughest idea of the relation between emotional intelligence and other intelli-
gences. For example, traditional, academic intelligences can be divided into
fluid and crystallized intelligences, or verbal and performance intelligences, or
divided in many other ways (e.g., Carroll, 1993; Flanagan et al., 1997, Homn &
Noll, 1994). Intelligence researchers will want to examine emotional intelli-
gence and those various breakdowns in greater detail. The relation between
emotional intelligence and other potentially similar intelligences such as social
intelligence and personal intelligence, and the like, are similarly yet-to-be
explored. As stated at the outset, any final choice between emotional intelli-
gence and such alternatives as social intelligence, will depend upon the relative
clarity of their operationalizations, their relative relations to general intelligence,
and what criteria they predict. It is too early to make this comparison as of yet.
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Only one of the competing intelligences (social intelligence) has been opera-
tionalized well enough (e.g., a minimum of three or four ability tasks) to com-
pare to emotional intelligence. Other alternative intelligences, however, such as
personal intelligence, could move in that direction in the future. As alternative
intelligences become operationalized, it will be of interest to see how they com-
pare. Finally, emotional creativity (Averill & Nunley, 1992) emphasizes genera-
tive, divergent thinking rather than the reasoning and problem solving of emo-
tional intelligence. Emotional intelligence can be thought of as bearing the same
relation to emotional creativity as general intelligence bears to general creativi-
ty. The intelligence-creativity relations are likely to be complex, but the reten-
tion of both concepts likely will be useful.

Emotional Intelligence and Other Criteria

A crucial job of the field is to relate internal characteristics of personality —
including abilities such as emotional intelligence — to other psychological tests,
and ultimately, to criteria in the life space (Mayer, 1998; Mayer et al., 1998).
The test developed here has not yet been correlated with other personality scales
such as the Big Five (McCrae & Costa; 1997), and that would be a desirable
future direction. Instead, we moved modestly into comparing these internal abil-
ities with actual life criteria: parental warmth, life satisfaction, psychotherapy,
artistic ability, and leisure activities related to culture. The findings indicate that
emotional intelligence is related to (self-reported) parental warmth and support,
and, to a lesser extent, to life satisfaction. Emotional intelligence was also relat-
ed to leisure pursuits including, negatively, to reading a large number of self-
help books. Although these findings are preliminary, and better criteria are
desirable, they are suggestive of the fact that emotional intelligence will be of
use in predicting particular life criteria.

Future Research

We are presently at the beginning of the learning curve about emotional
intelligence. Many questions remain unanswered. Some still concern the factori-
al structure of emotional intelligence: With the development of more tasks, will
there be an additional factor of emotional expressiveness, or of assimilating
emotion? Are there nonverbal tests that should be developed? Other questions
concern the relation between emotional intelligence and other intelligences:
How highly does emotional intelligence correlate with social intelligence, or
with performance intelligence, or with spatial intelligence? More generally, how
will 1t relate to the multitude of traditional cognitive abilities reviewed by
Carroll (1993) and Horn & Noll (1994)?

Many of the questions of greatest interest to people, however, are those
raised (as claims, rather than questions) by members of the press (e.g., Gibbs,
1995; Goleman, 1995). Specifically, these claims included that emotional intelli-
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gence accounts in some large part for an individual’s success, perhaps more so
than conventional analytic intelligence (IQ). Despite the fact that certain among
these claims appeared in reputable magazines and newspapers, there has been
little or no direct evidence to support them (Mayer & Salovey, 1997; Mayer,
Salovey, & Caruso, 2001). Until the present article, in fact there has been no
widespread systematic attempt to understand the measurement of emotional
intelligence as an ability, although self-report mixed-model scales are proliferat-
ing (e.g., Bar-On, 1997). The present results indicate that emotional intelligence
does play some role in everyday life. It is our hope that the field can move for-
ward employing measures such as the MEIS. Measures such as the MEIS can
provide serious answers to the questions above, as well as those that will arise
in the future.

There are some matters that are clearly important about emotional intelli-
gence already. Although emotions often have been regarded with respect in the
West, there also exists a widespread negative view of people who think emo-
tionally (Payne, 1986). Emotional thinkers have been referred to over the cen-
turies variously as “overly emotional,” romantics (or hopeless romantics), peo-
ple who think with their hearts (instead of their heads), people swayed by emo-
tions, or “biased” by emotions. Such labeling does accurately capture a kind of
person who is overwrought with unthinking emotionality. What the existence of
emotional intelligence tells us, however, is that there exists another type as well:
the emotional, romantic, thinker-with-a-heart, who is engaged in sophisticated
information processing, and who, in such a manner, contributes importantly to
our lives and culture.

Conclusion

Measures of intelligence focused on verbal and performance intelligence
have been developed over the century. Although verbal, performance, and other
similar intelligences have taken us far (cf., Ree & Earles, 1992), there has also
been a dissatisfaction with such limited conceptions of mental abilities. Over the
century, many have sought out broader sets of mental capacities (e.g., Gardner,
1993; Guilford, 1967; Sternberg, 1988; Thorndike, 1920), or depicted a system
of mental abilities (Detterman, 1986). Emotional intelligence represents, to us,”
an important candidate to enlarge the group on which general intelligence is
based. Perhaps a general intelligence that includes emotional intelligence will be
a more powerful predictor of important life outcomes than one that does not.
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