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Abstract: Creativity and innovation are 
seen as critical factors in economic growth 
and personal success. This article presents 
research about the creative capability of 
Minnesota schoolchildren and the corre-
lation between creativity and academic 
success. Creativity, as a measured skill, 
has declined in American schoolchildren 
since 1991, and this decline will have a 
greater impact on economic vitality than 
shortfalls in science or math. Methods, 
results, and analysis are presented, and the 
article concludes with observations about 
the nature of education and connections 
between higher-order thinking, creativity, 

and achievement scores. The research on 
which this article is based was supported 
by a grant from the University Metropolitan 
Consortium, which is coordinated through 
CURA.

Creativity is essential to the 
economic health of any region; 
the innovative capabilities 

of a community or nation are what 
spark economic engines. Minnesota 
is known as a state with an innova-
tion economy, which has helped it to 
weather economic storms. The current 
economic health of the metropolitan 

area developed from a number of 
factors: support of a quality educa-
tional system, our social engagement, 
and numerous innovations and inven-
tions created in the state. We know 
the names and the inventions as part 
of a legacy granted to Minnesota, and 
we recognize the value of maintaining 
creativity and innovation as building 
our future. For example, 3M, a leading 
Minnesota company, needs a new inno-
vative product every week to remain 
viable.

One of those achievements in 
creativity and innovation addressed 
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“Today, the defining skills of the previous era—the ‘left brain’ capabilities that powered the Information Age—are necessary but 
no longer sufficient. And the capabilities we once disdained or thought frivolous—the ‘right-brained’ qualities of inventiveness, 
empathy, joyfulness, and meaning—increasingly will determine who flourishes and who flounders.” 
– D.H. Pink, A Whole New Mind [Why Right-Brainers Will Rule the Future]
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creativity itself. More than 50 years 
ago, at the University of Minnesota, 
Dr. Paul Torrance created what remains 
the gold standard for measuring 
creativity—a series of visual and verbal 
tests. In the 1950s and 1960s, Dr. 
Torrance tested thousands of school-
children in the Minneapolis area and 
rated their creativity. Subsequent long-
term research on the test results found 
creativity to be the most salient factor in 
lifelong success, three times stronger an 
indicator than intelligence.

Currently, nations, countries, 
and states around the world have all 
begun to expand their creative capa-
bility; Singapore, Denmark, the United 
Kingdom, and Taiwan all have national 
efforts to support and increase creative 
industries. This could be described as 
a change in the knowledge economy: 
“Today, the defining skills of the 
previous era—the ‘left brain’ capabilities 
that powered the Information Age—are 
necessary but no longer sufficient. And 
the capabilities we once disdained or 
thought frivolous—the ‘right-brained’ 
qualities of inventiveness, empathy, 
joyfulness, and meaning—increasingly 
will determine who flourishes and who 
flounders.”1 

At the same time, the value of 
creativity and innovation has been 
strongly recognized in business. An IBM 
worldwide survey of chief executives 
lists creativity as the most important 
skill for a contentious and dynamic 
future, far outpacing any other manage-
ment skills.2

The jobs of the knowledge economy 
will not be based solely on what you 
know but on the new ideas, syntheses, 
and connections that can be generated.

Over the past decades, our state 
and national educational system has 
focused more and more on a narrow 
set of characteristics—standardized 
tests that deal with the fundamentals. 
The United States performs relatively 
poorly on international tests in math 
and sciences and cites this as a national 
problem. Minnesota evaluates all state 
schools on a series of achievement tests 
that focus on reading, science, and 
mathematics. These are supposed to be 
the skills needed to create and maintain 
a successful society.

1  D.H. Pink, A Whole New Mind [Why Right-Brainers 
Will Rule the Future] (Grand Haven, Michigan: 
Brilliance, 2008), p. 22.
2  IBM Business Services, Capitalizing on Complexity: 
Insights from the Global Chief Executive Officer Survey 
(Somers, New York: report, 2010).

Some counties are seeking to 
diminish the importance of standard-
ized testing. For example, some East 
Asian nations are consciously moving 
away from strict standardized testing to 
encourage more creative learning just 
at the time the United States is often 
placing more emphasis in the reverse 
direction. As a Chinese educator said: 
“You’re racing toward our old model. 
But we’re racing toward your model, as 
fast as we can.”3

One consistent complaint about 
standardized testing is the validity of 
the measure. Does test performance in 
writing or math translate into long-
term success, or is it one of a number 
of necessary skills? How does math skill 
correlate to other essential traits, such 
as creativity, needed for a successful 
society? Creativity measures through 
testing show a strong correlation 
with lifelong innovative productivity 
in areas such as patents, businesses 
started, and internationally recognized 
achievement. Importantly, longitudinal 
research by J.A. Plucker4 on the early 
creativity test subjects finds the correla-
tion to lifetime achievement three times 
stronger for creativity than for general 
intelligence.4

3  P. Bronson and A. Merryman, “The Creativity 
Crisis,” Newsweek, July 10, 2010.
4  J.A. Plucker, “Is the Proof in the Pudding? 
Re-analyses of Torrance’s (1958 to present) 
Longitudinal Data,” Creativity Research Journal 12,2 
(1999): 103-114.

In our research, we tried to find out 
how creative contemporary schoolchil-
dren are; we knew that research has 
shown a decline in creativity scores 
across America since 1991.5 We also 
examined how the current Minnesota 
Comprehensive Assessment Test (MCAT) 
corresponds to creativity tests. Intel-
ligence does not usually correspond 
with creativity, and since creativity is 
a stronger indicator of lifetime success, 
the results could raise questions about 
the validity of achievement tests. And 
given the current concern with the 
racial achievement gap, we also sought 
to examine if this academic disparity 
was evident in creativity results as well. 
Do students who do poorly on achieve-
ment tests exhibit higher levels of 
creativity?

Research Venue
While different types of school districts 
could allow the research to examine 
differing characteristics, for our venue 
we sought a district that had a substan-
tial scale and representative demo-
graphics to be indicative of student 
performance of the entire state. The 
district we chose for a research venue 
was a microcosm of the entire state in 
terms of ethnicity and income.

5  K.H. Kim, “The Creativity Crisis: The Decrease in 
Creative Thinking Scores on the Torrance Tests of 
Creative Thinking,” Creativity Research Journal 23,4 
(2011): 285-295.

An IBM survey of chief executives showed that creativity was the most desired 
management skill.
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Research was conducted in a single 
large suburban school district, in each 
middle and high school in the district. 
Currently there are about 39,000 
students from 14 different communities 
enrolled in the district. Of the district’s 
students, 78% are White, 10% Black, 
4% Hispanic, 6% Asian, and 1% Native 
American; 32% of the students in the 
district receive free or reduced-price 
lunches; 7% have limited English profi-
ciency; and 13% receive special educa-
tion. Demographics and socioeconomic 
status vary significantly across the 
district while the curriculum remains 
relatively constant. Six district middle 
schools and five high schools were 
tested.

We were fortunate to work directly 
with the research department of the 
district for the administration of 
the tests and in the ensuring of data 
anonymity. In addition to administra-
tion of the creativity tests to more than 
1,700 schoolchildren, other salient 
data were connected to individual 
creativity scores, including achievement 
and demographic data such as race, 
economic status (as evidenced by free or 
reduced-price lunches), and disciplinary 
citations, thereby allowing a richer 
understanding of the nature of creativity 
and achievement.

Creativity Testing 
Creativity, and specifically divergent 
thinking, is measured by the ability to 
generate a wide and detailed range of 
responses to a given stimulus in a set 
period of time. Answers are counted 
and analyzed for diversity, rarity, and 
complexity of thought. For example, 
answers to a question about what one 
could eat for dinner could include 
pizza, bread, or fish. Providing more 
answers would be indicative of a higher 
level of creativity. There are a number 
of common answers to this question, 
and some answers are unexpected; 
comparing responses to common 
answers can provide an understanding 
of the originality of the student. More 
conceptually complex answers illustrate 
more complex levels of creativity; in our 
example, “pizza” is an answer that could 
be a response around the world, but 
eating one’s hat or eating one’s words 
would be less-expected responses in 
almost any culture. The answers that are 
sought are those that are unexpected, 
novel, and new—by definition, more 
creative answers.

Most direct measurements of 
creativity use tests based on the 

early work of Dr. Paul Torrance. The 
Torrance Tests used in this research 
were developed and first published in 
the early 1960s and are widely used 
to test creativity. Their value comes 
from extensive use and the ability to 
compare individual performance to 
similar groups and ages on a large scale. 
A series of activities are used to provide 
a series of metrics. The stimulus can 
be a drawing, sound, or text; different 
versions of the test collect drawn or 
written answers.

The test in this case was the figural 
version of the test; a series of three 
visual forms to spur drawn responses 
from the students in three 10-minute 
periods. In the district schools, tests 

were administered over three different 
days to minimize disruption to the 
educational program. This is an 
accepted method for administering the 
test. The tests were administered in 
randomly selected homerooms in each 
school.

Tests were completed in 47 eighth-
grade classrooms and 39 eleventh-grade 
classrooms by teachers trained in the 
administration of the tests.

The publisher of the Torrance Tests 
scored the tests, providing for a high 
level of reliability and a comparison of 
the results with a large and contempo-
rary data set. In other words, scores from 
the district were compared with scores 
from students of a comparable age and 

Most measurements of creativity use tests based on work that Dr. Paul Torrance did 
while at the University of Minnesota more than 50 years ago. The value of Torrance 
Tests comes from their wide use and the fact that you can compare an individual’s 
performance against similar groups on a large scale.
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grade. Scores and analysis were provided 
to the district, and at each school’s 
discretion, to the individual students.

Aspects of Creativity
A number of different aspects of 
creativity are examined with the 
Torrance Tests, and these aspects help us 
understand both the nature of creativity 
and the ability of the students who are 
tested. The metrics describe the ability 
to produce numerous and novel ideas as 
well as skills in abstraction, elaboration, 
and synthesis. The main metrics can be 
summarized as:

 . Fluency: the ability to develop 
multiple ideas to a given stimulus.

 . Originality: generation of unusual 
or unique ideas; based on statistical 
infrequency.

 . Abstractness of titles: relates to 
synthesizing and organizing aspects 
of thinking; capturing the essence of 
the information presented.

 . Elaboration: imagination and devel-
opment of ideas.

 . Resistance to closure: moving past 
the simple, direct answer to more 
original ideas.

Under this testing system, each 
metric receives a raw score that is 

derived from the number of answers or 
elements identified under the evaluation 
protocol. Raw scores are then converted 
to a standardized score with a median 
of 100 and a standard deviation of 20 
using a database of previous tests and 
evaluated by grade and age.

Minnesota Comprehensive Achievement 
Tests
Like other states, Minnesota applies 
a battery of tests to students in the 
public school system, and scores from 
these tests were made available from 
the research team, tied to individual 
creativity scores. The tests adminis-
tered to students in the study included 
measurements of math, science, and 
reading. These tests are taken by all 
eighth and eleventh graders in Minne-
sota each year. The tests, computer-
scored, rate students as exceeding, 
meeting, or not meeting state standards.

In addition, data were also provided 
by the district research office on gender, 
citations for discipline, English profi-
ciency, art courses completed, and eligi-
bility for free or reduced-price lunches, 
thereby allowing measured creativity to 
be correlated with a wide range of influ-
ences and possible causes.

Analysis
Creativity is often examined through 
the use of “raw” scores as well as 
“standardized” scores. Raw scores are 
a simple count of responses meeting 

certain criteria, such as applicability to 
the prompt. Standardized scores use 
the number of identified responses to 
generate a mean score for the entire 
population of the age or grade. This 
method of scoring allows comparison 
of the district or an individual school to 
national samples. This is rated as 100, 
and other scores are calculated from this 
midpoint. Additional statistical analysis 
comparing different schools and the two 
grades involved in the study was done 
as well.

Results
We found that district eighth graders 
scored above the population mean in 
terms of fluency (the ability to generate 
multiple, divergent answers) and origi-
nality (generating unusual or unique 
answers). Both scores were less than a 
standard deviation above the mean but 
statistically significant. Students in the 
district, on these two metrics, have a 
strong level of skill in the production of 
quick and simple ideas (Table 1).

On the other hand, the same testing 
reveals that when it comes to complex 
skills of creativity, students do not fare 
as well. They scored a half standard 
deviation below the general popula-
tion in terms of titling (synthesis and 
abstraction of ideas) and elaboration (the 
imaginative ability to develop ideas). In 
short, while students could generate a 
number of ideas, they lacked the ability 
to produce and develop more complex 

Fluency Originality Elaboration Titling Closure Average

Mean Raw 
Score

24.02 16.66 7.75 6.18a 13.41 na

Standardized Score 
(grade)

113.74 106.44 89.84 87.84 109.22 101.41

Average National 
Percentile (grade)

68 60 36 34 65 55

Table 1. TTCT Figural-A Mean Standardized and Raw Scores, Eighth Grade 

a. Eleventh-grade scores higher.

Fluency Originality Elaboration Titling Closure Average

Mean Raw 
Score

20.72 14.78 7.16 6.32a 12.88 na

Standardized Score 
(grade)

104.93 102.00 92.77a 93.45a 106.11 99.87

Average National 
Percentile (grade)

58 54 40 42 61 52

Table 2. TTCT Figural-A Mean Standardized and Raw Scores, Eleventh Grade 

a. Eleventh-grade scores higher.
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ideas, which is a troubling evaluation 
of their capability for higher-order 
thinking.

The creative ability of schoolchil-
dren varies with their grade in school. 
In general, the socialization process of 
elementary school, among other factors, 
tends to restrain creative skills; popular 
wisdom holds that younger children 
are very creative and freely express their 
unusual ideas. One lesson children learn 
in school is to learn the rules and to 
conform. Older children also are more 
conscious of their relationship with 
other schoolchildren, again depressing 
creativity.

As part of this research study, 
creativity testing was also conducted 
on eleventh-grade students, and as 
expected, creativity scores declined 
compared with eighth-grade students. 
This comparison allowed us to examine 

change over time within a district; while 
the same populations were not tested, 
it does give a picture of development 
within the district.

In comparison with the eighth-
grade results presented in Table 1, the 
eleventh-grade results in Table 2 illus-
trate a decline in both raw and stan-
dardized scores, meaning that the ability 
to be creative has declined in absolute 
terms, with eleventh graders developing 
fewer results than eighth graders. At 
the same time, the standardized scores 
are lower, meaning the older students 
are comparatively less well prepared 
compared to the general population.

Eleventh graders were rated strong 
and weak in the same areas as the 
eighth-grade students, that is, moder-
ately strong in fluency and originality, 
while lagging in the higher-order skills 
of elaboration and titling. Perhaps more 

significantly, eighth graders performed 
better than eleventh graders in virtually 
all areas.

Ethnic groups were consistent at 
both eighth- and eleventh-grade levels 
in terms of the creativity testing, with 
highest scores on fluency and lowest 
cores on titling and elaboration. The 
number of ethnic minorities are fairly 
small and probably limit the statistical 
analysis at this level.

Significant performance differ-
ences were found between genders. 
As with other forms of educational 
measurement, some differences should 
be expected between genders in both 
eighth and eleventh grades. It is well 
understood that girls develop cogni-
tively earlier than boys, and that their 
social skills (which are very supportive 
of higher-order thinking metrics) are 
much more advanced at an earlier age.

Fluency Originality Elaboration Titling Closure Average

Male Average 
Raw Score

23.78 16.03 6.91 5.62 13.01

Male National 
Percentile (grade)

67 56 28 30 62 50

Male Mean Standardized 
Score

112.97 104.19 83.82 84.85 107.28 98.61

Female Mean 
Standardized Score

114.66 108.82 96.05 90.96 111.30 104.35

Female National Percentile 
(grade)

70 63 44 38 69 61

Female Average 
Raw Score

24.28 17.31 8.60 6.76 13.82

Table 3. TTCT Figural-A Gender Comparisons, Eighth Grade 

Fluency Originality Elaboration Titling Closure Average

Male Average 
Raw Score

20.19 14.48 6.57 5.93 12.40

Male National 
Percentile (grade)

55 52 33 39 57 47

Male Mean Standardized 
Score

103.56 100.84 88.37 91.39 103.81 97.62

Female Mean 
Standardized Score

106.67 103.62 98.04 95.84 108.85 102.61

Female National Percentile 
(grade)

61 56 48 45 65 58

Female Average 
Raw Score

21.38 15.23 7.87 6.76 13.47

Table 4. TTCT Figural-A Gender Comparisons, Eleventh Grade
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Generally speaking, eighth-grade 
girls tend to have an advantage on every 
creativity subtest over eighth-grade 
boys. As shown in Table 3, while boys 
and girls perform comparably on fluency 
and originality, and both scores are above 
the grade-based national average, girls 
are significantly higher on all creativity 
subtests at this level. For both elabora-
tion and titling, both boys and girls 
perform below the national average. 
Eighth-grade boys, in contrast, are about 
one full standard deviation below the 
national average, with percentile ranks 
of 28 and 30, respectively. Average stan-
dardized scores for girls are above the 
national mean, while average scores for 
boys are below the national mean.

While there are changes in the 
gender-based data for eleventh graders, 
as girls remained slightly above the 
national grade-based mean, and boys 
were slightly below the mean (Table 4). 
Both boys and girls demonstrated less 
advantage in terms of fluency and origi-
nality and were more skilled in terms of 
elaboration and titling, perhaps demon-
strating the development of higher-
order thinking skills. In general, for 
both boys and girls, creativity declined 
between eighth and eleventh grades, but 
the comparative creative advantages of 
girls over boys remained highly signifi-
cant. This is most evident in scores for 
elaboration and titling, creativity metrics 
that focus on higher-order thinking in 
pursuit of creativity.

District Performance on the Minnesota 
Comprehensive Achievement Tests
As with all Minnesota districts, all 
students completed the Minnesota 

Comprehensive Achievement tests. At 
the eighth-grade level, 64% were profi-
cient in science, 57% in math, and 54% 
in reading. Significant score changes 

had occurred in reading due to changes 
in the test used. State eighth-grade aver-
ages for proficiency were: science 44%, 
math 59%, reading 54%.

Fluency Originality Elaboration Titling 
Resistance 
to Closure Science Math Reading 

Fluency 1

Originality .79a 1

Elaboration .32 .44 1

Titling .14 .28 .48 1

Resistance to 
Closure

.48 .45 .36   .36 1

Science .09 .16 .31c .30c .17 1

Math .09 .15 .30c .29c .13 .77b 1

Reading .07 .15 .35c .30c .14 .72b .69b 1

Table 5. Correlation Matrix for the Creativity Subtest and Scholastic Achievement Scores

The creative ability of schoolchildren varies with their grade in school. In general, 
the socialization process of elementary school, among other factors, tends to 
restrain creative skills. Older children also are more conscious of their relationship 
with other schoolchildren, again depressing creativity.
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Product-Moment Correlations Among 
Eight Cognitive Variables
To examine the connections between 
the achievement tests and the creativity 
tests, scores on the creativity subtests 
were compared to the three MCAT tests 
in reading, math, and science. Only the 
eighth-grade students have been evalu-
ated to date.

Three principal observations were 
made from the data:

1. As expected with creativity tests in 
general and with the Torrance Tests 
in particular, the first two metrics 
of creativity were highly correlated 
at .79, consistent with research by 
Dr. Torrance that reported a correla-
tion of .81, as well as with recent 
meta-analyses of creativity testing. 
To paraphrase Linus Pauling, the 
best way to have an original idea is 
to have a lot of ideas (see Table 5, 
upper left corner, note a). 

2. The Minnesota Comprehensive 
Achievement scores were strongly 
correlated between the three 
tests at .77, .72, and .69. Students 
who performed well on math, for 
example, also performed well on 
science, and in general performance 
on all three achievement tests was 
consistent. Good students were 
good students across the board; less 
successful students were consistent 
as well (Table 5, lower right corner, 
note b).

3. While the simpler creativity skills of 
fluency and originality did not corre-
late well with achievement scores, 
the two higher-order measures, 
elaboration and titling, were 
moderately correlated. These two 
higher-order scores also correlated 
with the other creativity metrics, 
which could indicate a connection 
between learning activities that 
stress higher-order thinking, such 
as art, music, creative writing, or 
philosophy, and performance on 
the narrowly focused achievement 
skills. In other words, improve-
ment in math could be spurred by 
broader learning activities outside 
of mathematics, for example (Table 
5, note c).

Discussion
The findings from the research are 
important first in terms of the creative 
skills of the students and second in 
terms of addressing the larger issues of 

education in a typical suburban school 
district, learning, and testing.

Consistent with other research in 
the field, we found that the creative 
capability of schoolchildren in eighth 
and eleventh grades to be mixed. 
Students in both grades were signifi-
cantly higher than the national mean 
for their grade and age for both fluency 
and originality. Students in general were 
able to generate a larger number of 
ideas, and the ideas were more diverse 
and unusual. On the other hand, scores 
for the other two main metrics, elabora-
tion and titling, were substantially lower, 
indicating less ability to develop ideas or 
to synthesize or abstract thought.

Taken together, this may indicate a 
more shallow development of a capa-
bility for new ideas and a lack of skill in 
advancing more complex or complete 
ideas. It could be hypothesized that 
this is a result of substantial testing 
and preparation for testing, with less 
emphasis on the development of higher-
order thinking. Kim5 and Bronson and 
Merryman3 also cite this as possible 
reasons for the nationwide decline in 
measured creativity, along with other 
causes such as increased screen time 
and the narrowing of standard curri-
cula. Neither their observations nor our 
local research bodes well for a skilled 
populace in the future; the American 

“Everyone agrees that creativity is a key skill for the twenty-first century, but we’re 
not teaching our kids this skill. We’ve become so obsessed with rote learning, with 
making sure that kids memorize the year of some old battle. But in this day and 
age that’s the least valuable kind of learning. That’s the stuff you can look up on 
your phone!” 
– Kyle Wedberg, CEO, New Orleans Center for Creative Arts, as quoted in J. Lehrer, 
Imagine: How Creativity Works.
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advantage in education has long rested 
on the ability to be creative:

Everyone agrees that creativity is a 
key skill for the twenty-first century, 
but we’re not teaching our kids this 
skill. We’ve become so obsessed with 
rote learning, with making sure that 
kids memorize the year of some old 
battle. But in this day and age that’s 
the least valuable kind of learning. 
That’s the stuff you can look up on 
your phone!6

Connecting creativity with the 
full learning that must take place in 
secondary school rests on the nature 
of creativity as higher-order thinking. 
The generation and development of 
new ideas goes beyond the simplistic 
interpretation of creativity as a skill of 
the fine arts. The moderate correlation 
between the two higher-order creativity 
metrics, elaboration and titling, and 
the three areas of the achievement 
tests indicates their value in a broader 
educational context. This correlation 
provides the connective tissue between 
creativity and achievement. Hypotheti-
cally, educational development in the 
areas of elaboration, synthesis, and 
abstraction could indirectly support 

6  Kyle Wedberg, CEO, New Orleans Center for 
Creative Arts, as quoted in J. Lehrer, Imagine: How 
Creativity Works (New York: Houghton Mifflin 
Harcourt, 2012).

advances in achievement scores as well 
as in actual learning. Increasing scores 
through a heightened narrow focus 
may only have an incremental effect on 
learning, but building the full learner 
through more complex learning activi-
ties could be transformative. This is 
consistent with findings from Vaughn 
and Winner, where arts-oriented 
courses were correlated with increased 
SAT scores.7 
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