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I N T R O D U C T I O N

T
his report pre s ents re sults from our work

du ring the past two ye a rs ex p l oring interacti on s

bet ween the arts and human devel opm ent and

ach i evem en t . This re s e a rch enlists the Na ti on a l

E du c a ti onal Lon gi tudinal Su rvey (NELS:88)1, a panel

s tu dy wh i ch has fo ll owed more than 25,000 stu dents in

Am erican secon d a ry sch ools for 10 ye a rs . The work

ad d resses devel opm ents for ch i l d ren and ado l e s cen t s

over the peri od spent bet ween the 8th and 12th grade s ,

i . e . l a te middle sch ool thro u gh high sch oo l .

The first phase of the work examines involvement

in the arts generally—across all disciplines. The second

phase examines the potential importance of sustained

involvement in a single discipline, here using instru-

mental music and the theater arts as case examples. We

focus on these two arts disciplines because of related

research suggesting links between music and cognitive

development and between drama and theater in

education and various skill and attitude developments.

Our findings, presented in more detail below, can

be summarized in three main sets of observations:

(1) Involvement in the arts and academic success.

Positive academic developments for children

engaged in the arts are seen at each step in the

research—between 8th and 10th grade as well as

between 10th and 12th grade. The comparative

gains for arts-involved youngsters generally

become more pronounced over time. Moreover

and more important, these patterns also hold for

children from low socio-economic status (SES)

backgrounds:2

(2) Music and mathematics achievement. Students

who report consistent high levels of involvement in

instrumental music over the middle and high

school years show significantly higher levels of

mathematics proficiency by grade 12. This observa-

tion holds both generally and for low SES students

as a subgroup. In addition, absolute differences in

measured mathematics proficiency between

students consistently involved versus not involved

in instrumental music grow significantly over time.

(3) Theater arts and human development. Sustained

student involvement in theater arts (acting in plays

and musicals, participating in drama clubs, and

taking acting lessons) associates with a variety of

developments for youth: gains in reading profi-

ciency, gains in self concept and motivation, and

higher levels of empathy and tolerance for others.

Our analyses of theater arts were undertaken for

low SES youth only. Our presumption was that

more advantaged youngsters would be more likely

to be involved in theater and drama because of

attendance at more affluent schools and because of

parental ability to afford theater opportunities in

the community or private sectors.

We turn first to a brief summary of our initial

release of data from this project and then to presenta-

tions of some of the important observations from the

later research.

I. Initial Findings – Involvement in the Arts
Generally and Student Academic Outcomes

In mid 1997 we rel e a s ed a report of the ef fects 

of i nvo lvem ent in the vi sual and performing arts on

s tu dent ach i evem ent in middle and high sch oo l .

Pu bl i s h ed in the Am ericans for the Art s m on ogra ph

s eries as “ Invo lvem ent in the Arts and Su ccess in

Secon d a ry Sch oo l ,”3 this analysis was based on a mu l ti -

year su rvey of m ore than 25,000 stu dents spon s ored 

by the Un i ted States Dep a rtm ent of E du c a ti on .

The sample was cre a ted to be repre s en t a tive of t h e

n a ti on’s pop u l a ti on of s econ d a ry stu den t s . Our stu dy
1 NELS:88 is managed by the National Center for Education

Statistics at the Office for Educational Research and Improvement,
United States Department of Education. The data and code books
are available in various forms on CD Rom media for public use.

2 SES, or socioeconomic status,is a measure of family education
level,income,and type of job(s) held by parents.

3 James S. Catterall, Involvement in the Arts and Success in
Secondary School. Washington, DC: Americans for the Arts
monograph series, No. 9,1998.
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of fered the first reported analysis of i n form a ti on in the

NELS:88 su rvey abo ut stu dent parti c i p a ti on in the art s .

We used a def i n i ti on of “ i nvo lvem ent in the art s” t h a t

gave stu dents credit for taking art s - rel a ted classes in or

o ut of s ch ool as well as invo lvem ent and leadership in

s ch ool activi ties su ch as theater, b a n d , orch e s tra ,

ch oru s , d a n ce , and the vi sual art s .

Our analyses found su b s t a n tial and sign i f i c a n t

d i f feren ces in ach i evem ent and in important atti tu de s

and beh avi ors bet ween yo uth high ly invo lved in the art s

on the one hand, and those with little or no arts en ga ge-

m ent on the other hand. In ad d i ti on—and more sign i f i-

cant from a policy standpoint—the ach i evem en t

d i f feren ces bet ween high- and low - a rts yo uth were also

s i gnificant for econ om i c a lly disadva n t a ged stu den t s .

Twen ty of the differen ces we found favoring art s - i nvo lved

s tu dents were significant at the p<.001 level . (This means

that the odds of the differen ces being caused by pure

ch a n ce were small er than one in one thousand.) Fo u r

d i f feren ces were significant at the p<.01 level . The on ly

d i f feren ce not significant was perform a n ce on the history

geogra phy tests for low SES ch i l d ren .

Figure 1 shows some of the key differences we

found between students highly involved in the arts and

non-involved students, both for all students in the

NELS sample and for the low SES quartile respectively.

The figure includes both academic measures and also

indicators of students’ regard for community service

and measures of their television watching habits.

F i g u re 1 shows con s i s ten t ly more favora bl e

o utcomes for stu dents invo lved in the art s — h i gh er

ach i evem en t , s t aying in sch oo l , and bet ter atti tu de s

Figure 1: Comparisons of High Arts vs.Low Arts Students in Grades 8 and 10, All vs Low SES Background

Grade 8 Academic Pe r f o r m a n c e All Students Low SES Students

High Arts Low Arts High Arts Low Arts

Earning mostly As and Bs in English 79.2% 64.2% 64.5% 56.4%

Scoring in top 2 quartiles on std. tests 66.8% 42.7% 29.5% 24.5%

Dropping out by grade 10 1.4% 4.8% 6.5% 9.4%

Bored in school half or most of the time 42.2% 48.9% 41.0% 46.0%

Grade 10 Academic Pe r f o r m a n c e

Scoring in top 2 quartiles, Grade 10 72.5% 45.0% 41.4% 24.9%

Std. Test Composite

Scoring in top 2 quartiles in Reading 70.9% 45.1% 43.8% 28.4%

Scoring in top 2 quartiles in History, 70.9% 46.3% 41.6% 28.6%

Citizenship, Geography

Grade 10 Attitudes and Behaviors

Consider community service important or 46.6% 33.9% 49.2% 40.7%

very important

Television watching, weekdays

percentage watching 1 hour or less 28.2% 15.1% 16.4% 13.3%

percentage watching 3 hours or more 20.6% 34.9% 33.6% 42.0%
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a bo ut sch ool and com mu n i ty. We also see marked

d i f feren ces in tel evi s i on watching habi t s , wh ere art s

i nvo lved yo u n gs ters watch con s i dera bly less.

Both our earlier and present efforts provide

evidence that achievement differences favoring young-

sters involved in the arts are not simply a matter of

parent income and education levels, which do tend to

line up with children having more visual and perform-

ing arts in their lives. Another result, as we spell out in

more detail below, is that consistent involvement in the

arts shows up in increased advantages for arts-rich

youngsters over time, through 10th grade in our first

analyses and through 12th grade in our later studies.

Summarizing early results.

A case for the import a n ce of the arts in the ac ade-

mic lives of m i d dle and early high sch oo l ers was the

pri m a ry su gge s ti on of our earl i er re s e a rch . The re s e a rch

did not def i n i tively explain the differen ces shown ,n or

was it able to attri bute stu dent su ccesses unequ ivoc a lly

to the art s . This cauti on rises in large part because panel

s tudies are not well su i ted to unambiguous causal

m odel i n g. Non et h el e s s , the differen ces were stri k i n g,

and the ch i ef con founding va ri a bl e , s tu dent family

b ack gro u n d , was re a s on a bly acco u n ted - for in the work .

Th ere are several theoretical ra ti onales for why

the arts might matter in the ways su gge s ted . A previ-

ous work by the first aut h or ex p l ores mu ch of t h i s

ground and points to disti n ct po s s i bi l i ti e s .4 These are

gro u ped into major categories including the va ri o u s

roles that the arts play in prom o ting cogn i tive devel-

opm en t — f rom specific rel a ti ons su ch as the influ en ce

of music on percepti on and com preh en s i on in

m a t h em a tics to the more gen eral roles of i m a gery and

repre s en t a ti on in cogn i ti on . The arts serve to broaden

access to meaning by of fering ways of thinking and

w ays of repre s en t a ti on con s i s tent with the spectrum of

i n tell i gen ces scattered uneven ly ac ross our pop u l a-

ti on — for ex a m p l e , re s on a ting with the mu l tiple and

d i f fering intell i gen ces iden ti f i ed by How a rd Gard n er

at Ha rva rd .5 The arts have also shown links to stu den t

m o tiva ti on and en ga gem ent in sch oo l , a t ti tu des that

con tri bute to ac ademic ach i evem en t .6 Arts activi ti e s

also can prom o te com mu n i ty — advancing shared

p u rpose and team spirit requ i red to perform in an

en s em ble musical group or dra m a tic produ cti on , or to

de s i gn and paint an urban mu ra l . With com mu n i ty

su rely comes em p a t hy and gen eral attach m ent to the

l a r ger va lues of the sch ool and the adult soc i ety wh i ch

h i gh sch ool stu dents wi ll soon joi n .

Readers will note that we do not address here

anything having to do with achievement in the arts 

per se, itself an important domain apart from any

connections between the arts and more traditional

academic success. The NELS: 88 data base shows a

marked absence of indicators of achievement in the

arts—a problem that should not go unnoticed as 

future national longitudinal surveys are planned.

F i n a lly, even in the absen ce of causal attri buti on s

yet to be proved , the pers pectives we show elicit another

re a s on to prom o te more invo lvem ent in the arts for

m ore yo u n gs ters . This is the likely po s i tive peer assoc i a-

ti ons accom p a nying invo lvem ent in the art s . O u r

a n a lysis of the NELS:88 su rvey establ i s h ed , for the firs t

time in any com preh en s ive way, that stu dents invo lved

in the arts are doing bet ter in sch ool than those who are

n o t — for wh a tever con s tell a ti on of re a s on s . Com pen d i a

of re s e a rch on ac ademic ach i evem ent going back three

dec ades and more argue that the motiva ti on and su cce s s

of on e’s peers has an influ en ce on how a yo u n gs ter doe s

in sch oo l . At very least, even our early com p a ri s on s

su pport the con ten ti on that ru bbing shoulders wi t h

4 See Jaye T. Darby and James S. Catterall. The fourth R: The arts
and learning. Teachers College Record,(1995).

5 See Howard Gardner: Frames of Mind (New York: Basic Books),
1983;and The Arts and Human Development (New York: John
Wiley),1973.

6 See Morrison Institute of Public Policy and The National
Endowment for the Arts:Schools, Communities,and the Arts: A
Research Compendium. Tempe,AZ: The Morrison Institute for
Public Policy, Arizona State University and the National
Endowment for the Arts (1995).Especially summary of report on
the National Longitudinal Study of Different Ways of Knowing
(The Galef Institute, Los Angeles). See also the monograph
reporting evaluations of the Chicago Arts Partnerships in
Education, this volume.



I N VO LV E M E N T I N T H E A R T S & H U M A N D E V E LO P M E N T

5

a rt s - i nvo lved yo u n gs ters in the middle and high sch oo l

ye a rs is typ i c a lly a smart idea wh en it comes to ch oo s i n g

f ri ends and activi ti e s .

More Recent Findings

Grants to the Imagination Project at UCLA from

the GE Fund in September of 1997 and December of

1998 supported extensions of this research. There were

three general priorities for the newly-funded work:

One pri ori ty was to ex tend the analyses de s c ri bi n g

devel opm ents up to grade 10 thro u gh the balance of

h i gh sch ool and beyon d . We here report re su l t s

t h ro u gh grade 12.

A second priority was to begin to conceptualize

involvement in the arts in ways that could capture the

potential value of “depth” of involvement. Our earlier

work relied on measures of involvement that tended to

reward widespread involvement over many artistic

pursuits; the most “involved” students in our first study

were largely those who attached themselves vigorously

to several disciplines. There are good reasons, however,

to believe that intensive involvement in a single

discipline would act differently than scattered attention

to diverse artistic endeavors. This is because different

effects are touted for different arts disciplines, and

depth of involvement in one might be expected to

intensify particular effects.

A third pri ori ty for the re s e a rch was to ex p l ore

po s s i ble con n ecti ons bet ween invo lvem ent in music and

cogn i tive devel opm en t . Mu ch interest has been gen er-

a ted by recent studies in neu ro s c i en ce linking cert a i n

types of music training with po s i tive devel opm ents in

cogn i tive functi on i n g. (We refer here espec i a lly to

va rious studies of G ordon Shaw, Fra n ces Ra u s ch er, a n d

o t h ers over the past 6 ye a rs de s c ri bed bel ow. )

Our first effort to explore the impact of depth of

experience in the arts focused on students who

reported sustained involvement in instrumental music,

blending priorities two and three. Our second effort

was to examine students who reported sustained

involvement in the theater arts. The theoretical ratio-

nales for inquiry aimed at theat re derive largely from a

literature focused on theater in education and drama in

the classroom produced mainly over several decades of

research and scholarly writing in Great Britain.

Extending Analyses of Effects of Involvement in the

Arts through Grade 12

Invo lvem ent in the Arts as of Grade 12. Before

examining outcom e s , we first found that levels of

s tu dent invo lvem ent in the arts decl i n ed bet ween grade s

10 and 12. As of the spring of the sen i or ye a r, t wel f t h

graders fell of f in reported invo lvem ent in the arts wh en

com p a red to grade 10. For ex a m p l e , wh ereas 22.7 percen t

of 10th graders reported invo lvem ent in band or

orch e s tra and 23.3 percent showed invo lvem ent in

ch orus or ch oi r, fewer than 20 percent showed invo lve-

m ent in any sch ool musical group by grade 12, as shown

in Figure 2. F i g u re 2 also shows that the percen t a ges of

s tu dents taking out - of - s ch ool classes in mu s i c ,a rt , or

d a n ce also decl i n ed markedly bet ween grades 10 and 12.

E s pec i a lly notable is the drop from more than 11 percen t

to fewer than 3 percent of s tu dents taking daily out of

s ch ool lessons in grade 10 versus grade 12.

Figure 2: Percentages of Students Involved in Arts Related Activities 

Reported in the NELS:88 Data Base, Grade 12 vs. Grade 10.

Grade 12 Grade 10

Participates in: School Music Group 19.5% Band or Orchestra 22.7%
School Play/Musical 15.0 Chorus or Choir 23.3%

Takes out-of-school classes in Music, Art, or Dance: Takes out-of-school classes in Music, Art, or Dance:
rarely or never 85.9% rarely or never: 74.2%
less than 1/week 4.2 less than 1/week 5.8
1-2 per week 7.4 1-2 per week 8.6
every day or almost 2.5 every day or almost 11.3
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High- Versus Low-Arts Involvement and General

Student Performance.

One of our obj ectives in the latest phase of t h i s

re s e a rch was to ex tend earl i er analyses thro u gh grade

1 2 . In Figure 3, we recount key ob s erved differen ce s

bet ween high-and low - a rts invo lved stu dents as of

grades 8 and 10, and then show differen ces acc ru i n g

t h ro u gh grade 12.

As seen in Figure 3, perform a n ce differen ce s

bet ween art s - i nvo lved and non - i nvo lved stu den t s

rem a i n ed abo ut the same ac ross grade levels in nom i n a l

term s — s h owing up typ i c a lly as 16 to 18 percen t a ge

point differen ce s . For ex a m p l e , the percen t a ge of l ow -

a rts stu dents scoring in the top half of the standard i zed

test distri buti on was 47.5 percent in grade 10, while 65.7

percent of h i gh - a rts stu dents scored above the test score

m edian—an 18.2 percen t a ge point differen ce at that

grade level . At grade 12, the re s pective figures are 39.3

and 57.4 percen t , an 18.1 percen t a ge point differen ce .

Within the gen eral trends in ach i evem ent differ-

en ce s , it can be seen that the rel a tive adva n t a ge of

i nvo lvem ent in the arts incre a s ed apprec i a bly over

ti m e . This is shown in the rel a tive sizes of the su b-

groups doing well from the art s - i nvo lved and non -

i nvo lved groups re s pectively, wh i ch grow over ti m e .

By the 12th grade , the nominal 18 percen t a ge poi n t

d i f feren ce amounts to a 46 percent adva n t a ge for the

h i gh - a rts group wh ere 57.4 percent scored well

com p a red to 39.3 percent from the low - a rts gro u p

(57.4/39.3 = 1.46 or a 46 percent adva n t a ge ) .

Figure 4 shows what the comparative achievement

advantages for involvement in the arts look like over

Figure 3. Involvement in the Arts and Academic Performance

8th Grade

% in each group High Involvement Low Involvement

Earning mostly As and Bs in English 82.6% 67.2%

Top 2 quartiles on std. tests 67.3% 49.6%

Dropping out by grade 10 1.4% 3.7%

Bored in school half or most of time 37.9% 45.9%

10th Grade

% in each group High Involvement Low Involvement

Top 2 quartiles std. tests 65.7% 47.5%

Top 2 quartiles Reading 64.7% 45.4%

Level 2 (high) Reading Proficiency 61.0% 43.5%

Top 2 quartiles History/Geography/Citizenship 62.9% 47.4%

12th Grade

% in each group High Involvement Low Involvement

Top 2 quartiles std tests 57.4% 39.3%

Top 2 quartiles Reading 56.5% 37.7%

Level 2 or 3 (high) Reading Proficiency 58.8% 42.9%

Top 2 quartiles History/Geography/Citizenship 54.6% 39.7%
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time for all students; all group differences (except the

history/geography test for low SES students) are

significant at greater than a 99 percent confidence level.

Most remain significant at the .999 confidence level.

Figure 4. Comparative Advantages in Composite Test

Scores, High vs.Low Arts, Grades 8 through 12

This general pattern of increasing advantages is

replicated for various measures in addition to compos-

ite test scores—meaning that high arts youngsters did

comparatively better on multiple measures as they

passed from grade 8 to grade 12.

Socio-Economic Status and Involvement in the Arts

As shown in Figure 5 below, we continue to find

substantial differences in the family income and

education levels between our high arts and low arts

groups. The probability of being “high arts” remains

almost twice as high for students from economically

advantaged families, and the probability of low arts

involvement is about twice as high if one comes from

an economically disadvantaged family.

This is why the following analyses of achievement

restricted to low SES students are very important. Not

only are achievement issues typically more profound

for children from families with less education and fewer

economic resources, but high SES children simply have

more opportunities to be involved in the arts. When we

compare groups of students by arts involvement only,

the differences are more likely to be caused by differ-

ences in family background than anything else.

Figure 5: Probability of High vs.Low Arts

Involvement by Student SES

Probability of High Arts Involvement

High SES Quartile .320

Low SES Quartile .178

Probability of Low Arts Involvement

High SES Quartile .197

Low SES Quartile .385

Achievement Differences,Low SES Students

Here we begin with our findings concerning grade

8, grade 10, and grade 12 performance differences

within the low SES quar tile—the fourth of all students

at the bottom of the family income and education

ladder. This group represents families where parents

typically graduated from high school and went no

further with their education, as well as families where

parents never finished high school.

As shown in Figure 6, the patterns shown for low

SES students over time bear similarities to those shown

for all students. The percentage differences in perfor-

mance are smaller in nominal terms—for example 8 to

10 percent lower for test scores. But once again, the

relative advantage for arts-involved youngsters increases

over the middle and high school years, and especially

between grades 10 and 12.

Figure 7 on the following page illustrates this

pattern for composite standardized test scores where

the comparative advantage for high arts, low-SES,

youngsters is about 32 percent by grade 12:
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This con clu des our pre s en t a ti on con cern i n g

d i f feren ces bet ween stu dents gen era lly high ly invo lved

in the arts as com p a red to their non - i nvo lved peers .

The main points of the analysis so far are that art s -

i nvo lved stu dents do bet ter on many measu re s , t h ei r

perform a n ce adva n t a ges grow over ti m e , and that these

t wo gen eral perform a n ce com p a ri s ons also hold for

l ow SES ch i l d ren . We wi ll probe these findings in more

detail in the discussion con cluding this mon ogra ph .

We tu rn now to two cases of i n ten s ive invo lvem ent in

s pecific arts disciplines.

Figure 6: Involvement in the Arts and Academic Performance and Attitudes,

Low SES Students (Low Parent Education/Income)

8th Grade

% in each group High Involvement Low Involvement

Top 2 quartiles std  tests 37.7% 29.8%

Mostly As and Bs in English 71.4% 58.8%

Dropping out by grade 10 3.5% 6.5%

Bored in school half or most of time 32.9% 40.1%

10th Grade

% in each group High Involvement Low Involvement

Top 2 quartiles std tests 35.2% 28.1%

Top 2 quartiles reading 37.3% 28.7%

Level 2 Reading Proficiency 39.6% 29.2%

Top 2 quartiles History/Geography/Citizenship 34.8% 30.4%

12th Grade

% in each group High Involvement Low Involvement

Top 2 quartiles std tests 30.9% 23.4%

Top 2 quartiles reading 32.9% 23.6%

Top 2 quartiles History/Geography/Citizenship 30.7% 25.2%

Level 2 or 3 Reading Proficiency 37.9% 30.4%

Fi g u re 7. Com p a ra tive Adva n t a ge s , Hi gh vs .L ow Art s ,

L ow SES St u den t s , Gra des 8–12, St a n d a rd i zed Test Score s
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II.  Intensive Involvement Within an Arts
Discipline. The Cases of Instrumental Music 
and Drama/Theater.

A new strain of our work, and a departure from

our first monograph which adopted a more general

orientation to involvement in the arts, is a study of

youngsters who exhibit very high levels of involvement

within a single arts discipline over the secondary school

years. Readers may recall that the analyses reported

above were built on a conception of involvement

defined as “the more involvement in more arts,the

higher the student’s involvement score.” As such, a

student who only participated in an orchestra and took

music lessons,no matter how intensively, would not

have been a high-arts student in our first analyses.

Yet intensive involvement in a single discipline

should probably be thought to be even more important

developmentally than high levels of more diverse

involvement in the arts. This is surely true if specific

arts act in specific ways on cognition or other develop-

ments. That is an assumption we are comfortable

making and could defend at some length. In general,

the argument is that different art forms involve differ-

ent skills and different sorts of human interaction. In

short, they impact cognitive and motor processes

differently and should be expected to result in different

outcomes. We will save a more in-depth discussion of

this for another paper.

Involvement in Instrumental Music

Involvement in Instrumental Music and Cognitive

Development in Mathematics. We were interested in

exploring involvement in music because of accumu-

lated studies over the past 7-8 years suggesting that

certain kinds of musical experiences, especially key-

board training, seem to produce effects on cognitive

functioning in young children. Other potentially

important aspects of the musical experience are

learning to read music and to associate musical

notation with abstract concepts of time, rhythm, and

pitch. These experiences at first glance appear to involve

forms of mathematical reasoning—the fractional senses

of different musical notes (whole notes, half notes, and

so on), the relative distances of notes within scales, the

perfect doubles and halves in the pitch frequencies of

octaves, and even the relations among dynamics within

a musical passage. For some musical instruments, such

as the piano, there is an associated geometry of music

that probably reinforces the spatial-temporal reasoning

effects noted by Rauscher et al. For other instruments,

such as the strings,there are complex linear geometries

associated with pitch that bring spatial reasoning to the

production of musical sounds and phrases.

What has re s e a rch on music su gge s ted? While it

would appear that the domains of music and mathe-

m a tics are wi dely diver gen t , an increasing nu m ber of

s tudies focusing on parti c i p a ti on in musical activi ty

and cogn i tive devel opm ent in mathem a tics su gge s t

that the two are cl o s ely rel a ted . An important skill

devel oped while a child begins the stu dy of music is

re ading musical notati on , the sym bol sys tem wh i ch

repre s ents el em ents of rhythm and pitch , the funda-

m ental building bl ocks of mu s i c . It is the analysis of

music at this basic level wh i ch reveals the most

obvious con n ecti on bet ween music and mathem a ti c s

( Ba h n a - Ja m e s , 1 9 9 1 ) .

Rhythm, here defined as a numerical pattern of

beats occurring over time, is represented by a series of

notes ranging from whole notes (usually 1 beat per

measure) to quarter notes (4 beats per measure) to

eighth, sixteenth and even 32nd and 64th notes. Two

fundamental mathematical skills are required in order

to understand the time meaning represented in a note:

the ability to count beats, which allows for an under-

standing of the absolute value of a note in a measure,

and general fractional or proportional sense, which

allows for an understanding of each note type in

relation to the other.

A second fe a tu re dep i cted by musical notati on is

p i tch or frequ en c y, wh i ch den o tes the rel a tive ton a l

d i s t a n ces bet ween notes within scales, ch ord s , a n d

i n terva l s . These rel a ti onships in and of t h em s elves are

a b s tract and difficult to con ceptu a l i ze ; the use of

musical instru m ents su ch as the vi o l i n , cl a ri n et , or piano
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h elps make these tonal rel a ti onships con c rete . Th e

keyboa rd in particular has been singl ed out in re s e a rch

by Ra u s ch er and Shaw (1997) on spati a l - tem pora l

re a s oning as a form of re a s oning abi l i ty po s tu l a ted to

d i rect ly affect mathem a tical unders t a n d i n g. The re su l t s

f rom their work show that keyboa rd training is a more

ef fective interven ti on on spati a l - tem poral re a s on i n g

s k i lls than singing lessons and com p uter training and

su ggest that mastering a musical instru m ent aids in

devel oping mathem a tical unders t a n d i n g.

In i tial studies correl a ting the grades of s econ d a ry

s ch ool stu dents in music theory and math cl a s s e s

( Ba h n a - Ja m e s , 1991) as well as te ach er eva lu a ti on of

i n s tru m ental and sch o l a s tic ach i evem ent for el em en t a ry

s ch ool stu dents (Kl i n ed i n s t , 1991) reve a l ed a va ri ety of

s i gnificant rel a ti onships bet ween mathem a tics ach i eve-

m ent and music perform a n ce . These inclu ded sigh t -

s i n ging and ari t h m eti c , a l gebra and geom etry; p i tch and

a ri t h m eti c ; and finally tonal rel a ti onships and ari t h m eti c

and algebra . The work by Ba h n a - James (1991) furt h er

s h owed that the correl a ti on bet ween math grades and

music theory grades of s econ d a ry sch ool stu den t s

i n c reases wh en the mathem a tics being taught is of a

m ore el em en t a ry level and the nu m erical rel a ti on s h i p s

a re simple. Some findings provi de ad d i ti onal su pport

for the noti on that the fundamental com pon ents of

music are inheren t ly mathem a tical in natu re .

Research by Shaw et al. (Boettcher, Hahn & Shaw,

1994; Grandin, Peterson & Shaw, 1998; Graziano, Shaw

& Wright,1997; Rauscher & Shaw, 1997, Rauscher &

Shaw, 1998) drawing in part from the seminal work of

Chase & Simon (1973) on how chess experts process

information, has suggested that cognition in music,

mathematics and complex games are activities driven

by pattern recognition and manipulation, and as such

are affected by spatial-temporal reasoning ability. Of

particular interest is their study (mentioned above)

which focuses on the effect of keyboard training on the

spatial-temporal reasoning of young children as

measured by a series of object assembly tasks. These

assembly tasks require matching, classifying, and

recognizing similarities and relationships among

displayed objects. Keyboard training alone (rather than

training in singing or simple arithmetic through the use

of computer games) had a significant effect on chil-

dren’s ability to classify and recognize similarities and

relationships between objects; this provides further

evidence for the contention that at the most abstract

level, music, like mathematics, requires the ability to

recognize patterns and relations.

In ten s ive Music Invo lvem ent in NELS:88. We here

report our ex p l ora ti ons of d i f feren ces shown by stu den t s

who were heavi ly invo lved in instru m ental mu s i c

t h ro u gh o ut the first three panels of the NELS:88 su rvey —

8 t h , 10th and 12th grade s . We add a word of c a uti on at

this poi n t . Some of the studies discussed above were

s tudies of music ex peri en ces in their natu ral state and

t h eir assoc i a ti ons with spati a l - tem poral re a s oning or

m a t h em a ti c s - rel a ted learn i n g. These were gen era lly

s i tu a ti ons wh ere there was no inten ti on in the curri c u lu m

to bo l s ter math-rel a ted skill s ; the re s e a rch ers simply

won dered if i n c re a s ed skills rel a ted to mathem a tics were a

s eren d i p i tous byprodu ct of the music ex peri en ce . Ot h er

s tudies were launch ed with the ex pre s s ed inten ti on of

producing and tracking con n ecti ons bet ween learning in

both the musical and mathem a tical dom a i n s . Both type s

of s tudies have found con n ecti ons bet ween music and

m a t h em a tics cogn i ti on . Our work focuses on app a ren t ly

s eren d i p i tous assoc i a ti ons bet ween reported invo lvem en t

in instru m ental music and reports of growth in mathe-

m a tics prof i c i ency for stu den t s .

The following chart shows one early result of our

work. We examined the probability that students in

different groups—differing mainly by involvement in

instrumental music—would attain the highest levels of

mathematics proficiency on the 12th grade tests used in

the NELS:88 study. We also differentiated our analyses

by family income and education levels, or SES.

In Figure 8 bel ow, it can be seen that the overa ll

prob a bi l i ty of s coring high in mathem a tics (that is, t h e

prob a bi l i ty of su ch perform a n ce among all 12th grade

s tu dents) is abo ut 21 percen t . These stu dents score at

Levels 4 and 5 on the NELS:88 mathem a tics te s t ,

perform a n ce levels indicative of s trong su ccess thro u gh
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at least three ye a rs of h i gh sch ool mathem a ti c s . From

this basel i n e , the com p a ri s ons become qu i te intere s ti n g.

F i rs t , a ll high SES stu dents in our “h i gh” and “no mu s i c”

groups do bet ter in mathem a tics than the avera ge

s tu den t . Secon d , within gro u p s , s tu dents con cen tra ti n g

in instru m ental music do su b s t a n ti a lly bet ter in mathe-

m a tics than those with no invo lvem ent in mu s i c . An d

t h i rd , l ow SES stu dents with high invo lvem ent in mu s i c

do bet ter than the avera ge stu dent at attaining high

l evels of m a t h em a tics prof i c i en c y. The perform a n ce

d i s tri buti on for ex trem ely low levels of m a t h em a ti c s

prof i c i en c y, Level 1 and bel ow, is a mirror oppo s i te to

the one shown in Figure 8.

Do math skills grow over time with involvement in

instrumental music?

The NELS:88 data base all ows for com p a ri s on s

over ti m e , an important fe a tu re in the cre a ti on of

a r g u m ents ad d ressing the causes of ob s erved differ-

en ces bet ween or among groups of i n tere s t . Here we

ob s erve how mu s i c - i nvo lved stu dents com p a red wi t h

t h eir non - music peers as of 8th grade and revisit the

ex act same stu dents again in grade 12. F i g u re 9 shows

perform a n ce level distri buti ons for grade 8 groups of

i n tere s t , i n cluding overa ll avera ge score s , avera ges for

a ll low SES stu den t s , avera ges of a ll low SES stu den t s

with no music invo lvem en t , and low SES stu den t s

with high invo lvem ent in orch e s tra and/or band. Th e

l evels shown refer to su cce s s ively high er levels of

prof i c i en c y, and they are scaled by specific skills and

k n owl ed ge of test takers . (The NELS:88 test used here

a re cri teri on - referen ced ex a m s , l i ke the tests used for

the Na ti onal As s e s s m ent of E du c a ti onal Progre s s . )

Th eir purpose is to ga u ge skill devel opm ent aga i n s t

s t a n d a rds of perform a n ce and not to place stu den t s

on some nati onal norm scale. Level 3 would be

Figure 8. Probability of Highest Math Proficiency (Levels 4 or 5), Grade 12, By Group—SES and Consistent High

vs. No Involvement in Band/Orchestra

Figure 9: Math Proficiency Scores at Grade 8, Percentages Scoring at Each Level

Math Proficiency Scores Av e r a g e Average-Low SES No Music-Low SES Orch/Band-Low SES
v N = 1 4 , 9 1 5 N = 7 , 0 5 2 N = 1 , 2 1 6 N = 2 6 0

Below 1 15.3 20.8 16.4 10.8

Level 1 34.7 41.1 42.1 36.9

Level 2 20.3 17.8 19.7 20.4

Level 3 19.0 8.6 10.7 21.2
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con s i dered high - performing at grade 8; Levels 4 and 5

would be con s i dered high - performing at grade 12.)

In Figure 9, it can be seen that twice as many low

SES 8th graders in Band and/or Orchestra score at high

levels in mathematics as did low SES 8th graders with

no reported involvement in instrumental music—21.2

percent versus only 10.7 percent. For grade 8, the

percentages of low SES students who would eventually

show consistently high involvement in orchestra/band

show math scores lower the average student, with about

10.8 percent of music-involved students scoring very

low ( below Level 1) and 15.3 percent of all students

scoring as poorly. By grade 12, the differentials increas-

ingly favor students heavily involved in instrumental

music, especially the percentages of students perform-

ing at the highest levels (levels 4 and 5).

Th ro u gh summing percen t a ges shown in Figure 10

for stu dents performing at levels 4 and 5, we see that

t h i rty three percent of h i gh - mu s i c / l ow SES stu den t s

test at high levels of m a t h em a tics prof i c i en c y. This 33.1

percent should be com p a red to on ly 21.3 percent for

“a ll ” s tu den t s , and on ly 15.5 percent of n o - mu s i c , l ow

SES stu dents who score at high levels in mathem a ti c s

by grade 12.

A most significant dynamic underlies the data 

in Figure 10. As of 8th grade, low SES, high-music

youngsters perform on a par with the average student—

about 21 percent at high math proficiency versus 

19 percent for the average student. By 12th grade,the

high performing gap between low SES, high-music

s tu dents and the avera ge stu dent has grown to abo ut

33 percent versus 21 percen t .

Figure 11 shows how the absolute performance

gaps between the low SES students involved in music

versus low SES non-music youth have grown consider-

ably between grades 8 and 12.

F i g u re 11 shows math prof i c i ency devel opm en t s

for low SES yo u n gs ters in pers pective . In the NELS

s a m p l e , t h ere were 260 low SES stu dents who qu a l i f i ed

Figure 10. Math Proficiency Scores at Grade 12, Percentages Scoring at Each Level

Math Proficiency Scores Av e r a g e Average-Low SES No Music-Low SES Orch/Band-Low SES
v N = 1 4 , 9 1 5 N = 7 , 0 5 2 N = 1 , 2 1 6 N = 2 6 0

Below 1 4.7 6.4 5.3 1.9

Level 1 14.8 20.9 22.8 12.7

Level 2 8.9 10.5 13.1 13.5

Level 3 15.6 14.6 21.1 20.8

Level 4 18.3 10.9 14.5 30.4

Level 5 3.0 .9 1.0 2.7
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as inten s ively invo lved in instru m ental music over the

span of grades 8 thro u gh 12. As of the 8th grade , t h e s e

260 stu dents were outperforming the 1,216 low SES

s tu dents with no music invo lvem ent in mathem a ti c s ;

a bo ut 20 versus 10 percent scored at the highest level s

of the mathem a tics prof i c i ency scale. By grade 12,

these same 260 stu dents were outperforming all low

SES no-music stu dents by a con s i dera bly larger

m a r gi n — a bo ut 33 percent were at the highest levels of

m a t h em a tics perform a n ce versus on ly 15 percent for

t h eir non - music peers .

Involvement in Theater

We turn here to another exploration of intensive

involvement in a single ar tistic discipline, in this case

the theater arts.

Our interest in the theater arts grows from a history

of s ch o l a rship ex p l oring the meaning and import a n ce of

t h e a ter and drama in edu c a ti on over the past three

dec ade s . The cen tral figures are nu m ber of prom i n en t

u n ivers i ty fac u l ty in Great Bri t a i n . The Un i ted Ki n gdom

has been the set ting for a su b s t a n tial Th e a ter in

E du c a ti on (or TIE) movem ent du ring this ti m e .7 T I E

refers to theatrical companies taking up re s i dencies of

va rying du ra ti on at sch oo l s , u su a lly bri n ging produ c-

ti ons de s i gn ed to provo ke thought and discussion of

i m portant them e s , as well as to en tert a i n . Th ere are also

nu m erous devo tees of “d rama in edu c a ti on” in Engl a n d ,

i n cluding many of the nati on’s el em en t a ry sch oo l

te ach ers . This term refers to the use of d rama in the

cl a s s room for va rious purpo s e s — l e a rning abo ut history,

con f l i ct re s o luti on , l e a rning abo ut on e s el f ,l e a rn i n g

s t a gec ra f t ,l e a rning acti n g, and so on .8 D rama in

edu c a ti on is form a lly recogn i zed as a curricular tool in

the current Na ti onal Cu rri c u lum in Bri t a i n , a l t h o u gh

n ei t h er drama nor theater are requ i red su bj ect s .

Un ivers i ty te ach er edu c a ti on fac u l ties maintain lectu re-

ships and even a profe s s orship or two in drama in

edu c a ti on , so that te ach ers in training can learn to use

d ra m a tic forms in their futu re cl a s s room s . Britain also

boasts a rem a rk a ble indivi du a l , Doro t hy He a t h co te , wh o

has become a legen d a ry te ach er tra i n er thro u gh a non -

s top series of te ach er work s h ops and re s i dencies that

h ave not slowed for 40 ye a rs , even as she en ters her mid-

7 0 s . M s . He a t h co te advoc a tes that te ach ers get into ro l e s ,

a l ong with their stu den t s , as they te ach . She usu a lly

pre s ents her work s h ops in role to make her poi n t s .

In surveying what is known about the impact of

theater and drama on children, Tony Jackson from the

University of Manchester identifies “change of under-

standing” as the general purpose. He goes on to

emphasize that the changes of understanding can be

about both form and content in theater. Children learn

about the art form as well as about other ends related

to personal or social development. Among the latter,

Jackson enumerates learning about,“…group interac-

tion,discipline, language usage, self esteem, and

movement skills.”9 Heathcote reminds us also that

drama provides situations where we can or must put

ourselves into the place of another; thus empathy for

others is a possible or even likely outcome of the

dramatic experience.10

The strength of evidence for specific impacts of

theater and drama claimed by these and other scholars

tends to be weak. Drama and theater are complex

events with many possible effects. Even if it were

feasible to design studies looking for the impact of

theater experience on such things as actor self esteem or

language facility, objections by artists about taking so

narrow a view of the experience would likely interfere.

In any event, what we tend most to benefit from is the

accumulation of case studies11, and the informed

observations of senior scholars who have been attached

to TIE or drama in education and who have come to

7 See Jackson, Tony, Learning Through Theater: new perspectives
on theater in education. Second edition. London: Routledge,1993.

8 See Bolton,Gavin,Drama as Education:an argument for placing
drama at the center of the curriculum. Longman,1984.

9 Jackson, op. cit, p. 44.

10 O’Neill and Johnson, op.cit. p. 129.

11 Tony Jackson. Learning Through Theater: Essays and Casebooks
on Theater in Education. Manchester: Manchester University,
1980. Also Dorothy Heathcote,Drama and Learning, Chapter in
O’Neill and Johnson, op.cit. pp. 90-102.
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their own understanding through the gradual acquisi-

tion of research and professional knowledge.

We turn in a moment to our exploration of

developments for middle and high-schoolers intensively

involved in theater and drama. But we should begin by

noting that the theater in education experiences on

which we focus are not strictly those of central interest

to scholars of drama and theater in education in the

UK. The students in our study identified through

NELS:88 data as intensively involved in theater are

those who have attended a drama class once per week

or more as of 8th grade,participated in a drama club as

of 8th grade,taken drama coursework in grade 10, and

participated in a school play or musical in grades 10

and 12.—or at least most of the above. Officers of these

organizations were assigned extra “credit” toward

intense involvement.

As su ch , our drama and theater stu dents were not

n ece s s a ri ly assoc i a ted with TIE (formal theater gro u p s

in re s i den ce on campus) or with drama in edu c a ti on

(the use of d ra m a tic forms in the indivi dual cl a s s-

room for va rious curricular purpo s e s ) . These are the

k i n gpins of d rama and theater in edu c a ti on in Bri t a i n

and the ex peri en ces gen era ting our hypotheses for

this ex p l ora ti on . Our interest cen tered on wh et h er or

not some of the cl a i m ed ben efits of d rama and

t h e a ter from ac ross the At l a n tic show up in the

NELS:88 data.

T h e a ter and La n g u a ge Sk i ll s . NELS:88 does not

contain a measu re of s po ken language skill s , but the

data do track the devel opm ent of re ading prof i c i en c y

over each su rvey ye a r. We ex a m i n ed the progre s s i on of

re ading skills for two groups of l ow SES stu den t s

beginning in grade 8. One group had no invo lvem en t

in theater, and the other group was high ly invo lved in

t h e a ter. (This group con s i s ted of the 285 high e s t

t h e a ter- i nvo lved , l ow SES stu dents in the en ti re

NELS:88 sample.)

The pattern in the re ading prof i c i ency data is

f a i rly cl e a r. The invo lved stu dents out s cored the non -

i nvo lved stu dents as of 8th grade ; both groups ga i n

s k i ll as they proceed thro u gh high sch oo l ; and the

d i f feren ce favoring stu dents invo lved in theater grows

s te ad i ly to wh ere nearly 20 percent more are re ad i n g

at high prof i c i ency by grade 12. (The adva n t a ge was

on ly 9 percent back in grade 8.) This seems re a s on a bl e

in that stu dents invo lved in drama and theater,

according to our def i n i ti on of i n ten s ive invo lvem en t ,
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prob a bly spend time re ading and learning lines as

actors , and po s s i bly re ading to carry out re s e a rch on

ch a racters and their set ti n gs . In any case, t h e a ter is a

l a n g u a ge - ri ch envi ron m ent and actively en ga ge s

s tu dents with issues of l a n g u a ge .

T h e a ter and Sel f Con cept . Because the Engl i s h

re s e a rch ers list sel f e s teem as a coro ll a ry of en ga ge-

m ent with drama and theater, we ex a m i n ed the

progre s s i on of a gen eral sel f - con cept measu re in

NELS:88 over grades 8 thro u gh 12 and com p a red our

t h e a ter- i nvo lved to non - i nvo lved low SES stu den t s .

F i g u re 12 shows that the “h i gh dra m a” group main-

t a i n ed a small ed ge in sel f con cept thro u gh o ut the

l on gi tudinal stu dy. Both groups gain over the fo u r

ye a rs invo lved , and a sligh t ly bi gger gap favoring those

i n ten s ively invo lved in theater open ed up by grade 12.

( By grade 12, the differen ce shown in Figure 12

became significant (p<.058)).

Invo lvem ent in theater and em p a t hy and to l er-

a n ce . Doro t hy He a t h co te rem i n ded us that a dra m a ti c

ex peri en ce is an opportu n i ty to put on e s el f i n to

a n o t h er ’s shoe s . This is true wh en taking on a ro l e ; it is

also true wh en , as a ch a racter in ro l e , one labors to

u n derstand how another ch a racter en co u n tered on

s t a ge has con ceptu a l i zed and en acted his or her ro l e , or

to com preh end how his or her ch a racter is unders tood

by others . Th e a ter is loaded with po ten tial opportu n i-

ties to interact with stu dents to wh om one might not

gravi t a te in the ord i n a ry co u rse of s ch ool life , i n clu d-

ing stu dents from other econ omic strata and other

racial gro u p s . This holds both for interacti ons in ro l e

and for interacti ons with other mem bers of the cast as

a play or scene or improvi s a ti on is devel oped .

We found two indicators rel a ted to “to l era n ce”

and “em p a t hy ” in NELS:88 and show the re sults on

the fo ll owing page s . O n ce aga i n , we are com p a ri n g

l ow SES stu den t s , one group with no invo lvem ent in

t h e a ter and the other with high invo lvem ent over all

of the high sch ool ye a rs .

Race rel a ti on s . The first indicator is shown in

F i g u re 13. This ref l ects stu dent re s ponses to the

qu e s ti on , “Are stu dents fri en dly with other rac i a l

gro u p s ? ” S tu dents invo lved in theater are more likely

than all 12th graders to say yes to this qu e s ti on , by 

27 percent to 20 percen t . This differen ce may be an

ef fect of i nvo lvem ent in theater. It also may be an

a rti f act of u n k n own differen ces in sch ools atten ded by

s tu dents wh ere theater programs are of fered . For other

u n k n own re a s on s , rel a ti ons among racial groups may

be more po s i tive at the sch ools of our high - t h e a ter

i nvo lvem ent stu den t s . This differen ce is not stati s ti-

c a lly sign i f i c a n t , in part an arti f act of the small low -

S E S , h i gh - t h e a ter sample.

A similar pers pective is shown in Figure 14 on the

fo ll owing page . Here stu dents at grade 10 were asked 

i f it was OK to make a racist rem a rk . Abo ut 40 percen t

m ore “n o - d ra m a” s tu dents felt that making su ch a

rem a rk would be OK, wh ere on ly abo ut 12 percent 

of h i gh theater stu dents thought the same, and abo ut

17 percent of no theater stu dents agreed . In this case,

the adva n t a ge favoring high - t h e a ter stu dents is

s t a ti s ti c a lly significant (p<.05).

Fi g u re 13: Are students fri en dly with other racial gro u p s ?

St u dents in lowest 2 S E S qu a rti l e s .
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As with the data be a ring on stu dents “get ti n g

a l on g” with others of d i f ferent races (Figure 13), wh a t

is shown in Figure 14 may indicate an ef fect of

i nvo lvem ent in theater and it may also be influ en ced

by unknown sch ool differen ce s .

Discussion

The kinds of com p a ri s ons and analyses shown

a bove are su re to provo ke several kinds of qu e s ti on s

su rrounding the meaning of the data and the

a pproach we took to examining and displaying the

f i g u re s . In this con cluding secti on , we attem pt to

a n ti c i p a te some of these qu e s ti ons and also to su gge s t

the implicati ons of what we report .

Are our con cepti ons of the arts too con cern ed

with non - a rts outcom e s ? The purpose of this re s e a rch

was to examine some of the non - a rts outcomes of

en ga gem ent in the art s . Because we chose this purpo s e

does not mean that we do not recogn i ze or va lue the

myri ad goals that edu c a ti on in and invo lvem ent in the

a rts serve . Cert a i n ly invo lvem ent in the broad spec-

trum of a rts captu red in our more gen eral assessmen t

wi ll mean many things to stu dents that we did not set

o ut to captu re . Not the least of these are skills in the

va rious arts them s elve s , com petencies as cri tics of a rt

form s , ae s t h etic aw a ren e s s e s , c u l tu ral unders t a n d i n gs ,

a pprec i a ti ons va lu a ble in their own ri gh t , and new-

found powers and joys to see and ex pre s s .

Our analysis of involvement in instrumental music

captured a sense of this activity that is clearly not an

intentional part of music instruction or participation

for many. It just happens that research is suggesting

links between music and mathematics reasoning that

we took the opportunity to explore. A larger case for

instrumentality connected to theater and drama has

been articulated in the writings and research of English

scholars,and we explored a handful of such possibilities

through NELS:88 data.

So ye s , this analysis is con cern ed with non - a rt s

o utcomes of the arts in edu c a ti on . For now, we save

re s e a rch on the art s - rel a ted goals of a rts edu c a ti on and

p a rti c i p a ti on in the arts for other sch o l a rs and to us,

for a futu re date .

What can be said abo ut causati on in this analys i s ?

E s t a blishing causati on in edu c a ti on and social scien ce

re s e a rch is difficult. The essen tial qu e s ti on that should be

a i m ed at this type of work is what evi den ce su pport s

con ten ti ons that invo lvem ent in the art s , or mu s i c , or

t h e a ter “c a u s ed ” the differen ces in groups reported above .

Any convi cti ons that causati on is invo lved depen d

m a i n ly on three el em ents of the re s e a rch — s o u n d

t h eory, su pportive evi den ce , and ruling out riva l

ex p l a n a ti on s . F i rst is the pre s en ce of a sound theory

con s i s tent with ex p l a n a ti ons that the arts should

m a t ter. In the case of a ll three of our analys e s , we bu i l t

our insti n cts around previous re s e a rch su gge s tive of

causal propo s i ti on s . The strength of the case is

perhaps most devel oped in the instance of music and

m a t h em a ti c s - rel a ted cogn i tive devel opm en t .

In c i dental ben efits of t h e a ter have been argued and

s tu d i ed in the UK for dec ade s . The gen eral ef fects of

broad invo lvem ent in the arts are su pported most by

re s e a rch that has shown that ch i l d ren are more
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en ga ged and cogn i tively invo lved in sch ool wh en the

a rts are part of , or integra ted into, the curri c u lu m .1 2

A second el em ent is ob s erva ti onal data su pport-

ing the causal theory. If one cannot find an em p i ri c a l

link bet ween parti c i p a ti on in the arts and spec i f i c

o utcom e s , it is difficult to argue that the arts are

causing anyt h i n g. A vers i on of this argument is that

one cannot su pport causati on wi t h o ut sign i f i c a n t

correl a ti on . The tables above illu s tra te correl a ti on s

bet ween arts parti c i p a ti on and va rious outcom e s ,

s ome qu i te stron g.

The third el em ent is the el i m i n a ti on of riva l

hypo t h e s e s . This is first carri ed out by trying to make

com p a ri s on groups as similar as po s s i bl e , with the on ly

remaining differen ce bei n g, in our case, i n ten s ive art s

p a rti c i p a ti on or non e . We pursu ed this by re s tri cti n g

our groups to low SES stu den t s , so that differen ces in

f a m i ly back ground would not be driving ob s erved

d i f feren ce s . We also tend to el i m i n a te rival hypo t h e s e s

by ob s erving ch a n ges over time for the same stu den t s .

In all three secti ons of the work , adva n t a ges favori n g

a rt s — i nvo lved stu dents appear to grow over ti m e ,

wh i ch stren g t h ens the sense of causal orderi n g — f i rs t

a rts immers i on , t h en devel opm ental ef fect s .

A rival hypothesis we have not ru l ed out is that,

s ys tem a ti c a lly, the more art s - i nvo lved stu den t s

a t ten ded more ef fective sch ools over middle and high

s ch oo l . To be tru ly preem ptive , a “bet ter sch oo l ”

ex p l a n a ti on would have to hold for all three of o u r

main com p a ri s on frames (gen eral arts invo lvem en t ,

music invo lvem en t , and theater invo lvem en t ) . Th e s e

com p a ri s ons were con s tru cted differen t ly, s h owed art s

adva n t a ges on many different outcom e s , and invo lved

d i f ferent stu dents and different sch oo l s . An overri d i n g

bet ter sch ool ex p l a n a ti on is not likely.

What are the implicati ons of this re s e a rch ? Th i s

p a per pre s ents ob s erva ti ons from a large-scale data

base of U. S . s econ d a ry sch ool stu dents su gge s ti n g

po s i tive assoc i a ti ons bet ween invo lvem ent in va ri o u s

a rts and ac ademic and social outcom e s . The work

su pports strong su gge s ti on s , but is not def i n i tive . No

one stu dy ever dec i des issues in this sort of re s e a rch .

Our knowl ed ge base grows increm en t a lly with the

acc u mu l a ti on of con s i s tent stu d i e s , and with the

acc u mu l a ti on of profe s s i onal knowl ed ge by edu c a tors ,

s ch ool leaders , p a ren t s , s tu den t s , and in this case arti s t s

i nvo lved in the sch oo l s .

The main implicati on of this work is that the art s

a ppear to matter wh en it comes to a va ri ety of n on -

a rts outcom e s , s ome of t h em inten ded and some not.

The adva n t a ges acc ruing to arts invo lvem ent show up

as both a gen eral rel a ti on s h i p, as well as in rel a ti on s

bet ween specific art forms su ch as instru m ental mu s i c

and theater and specific devel opm ents for yo u n gs ters .

In ad d i ti on , a l t h o u gh not the main theme of t h i s

p a per, our data su pport lon g - h eld con cerns that acce s s

to the arts is inequ i t a bly distri buted in our soc i ety.

S tu dents from poor and less edu c a ted families are

mu ch more likely to record low levels of p a rti c i p a ti on

in the arts du ring the middle and high sch ool ye a rs ;

a f f lu ent yo u n gs ters are mu ch more likely to show high ,

ra t h er than low en ga gem ent the art s . If our analysis is

re a s on a bl e , the arts do matter—not on ly as wort hwh i l e

ex peri en ces in their own ri ght for re a s ons not

ad d re s s ed here , but also as instru m ents of cogn i tive

growth and devel opm ent and as agents of m o tiva ti on

for sch ool su cce s s . In this ligh t , unfair access to the art s

for our ch i l d ren bri n gs con s equ en ces of m a j or impor-

t a n ce to our soc i ety.

F i n a lly, this work also su ggests the va lue of

f utu re re s e a rch . One important stream would be to

fo ll ow the NELS:88 sample into young adu l t h ood to

ex p l ore sustaining ef fect s . An o t h er is the promise of

m ore up close and con tro ll ed re s e a rch that co u l d

f u rt h er test our findings . Trad i ti on a lly, the stron ge s t

re s e a rch approach is the use of ra n dom i zed stu d i e s .

But ra n dom assign m ent to invo lvem ent in the arts is

probl em a tic wh en the issue is long term , n a tu ra l

en ga gem ent with the arts—the topic our re s e a rch is

con cern ed wi t h . Al s o, l ong term depriva ti on in the

a rt s , i m p l i ed wh en en l i s ting purpo s eful con trol gro u p s

12 See chapter in this volume on the evaluation of the Chicago Arts
Partnerships in Education for discussions and evidence concerning
integration of the arts into the academic curriculum.
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to stu dy the import a n ce of the art s , is prob a bly

u n ethical and could be con s i dered po ten ti a lly harm f u l

to ch i l d ren .

Produ ctive approaches to ad d i ti onal re s e a rch may

i n clu de ph en om en o l ogical studies that probe the

m e a n i n gs of a rt ex peri en ces to indivi dual ch i l d ren or

edu c a tors . S tudies may inclu de up-close lon gi tu d i n a l

s tudies of s tu dents heavi ly invo lved in music or

t h e a ter (or other art disciplines) at the single or

mu l ti p l e - s ch ool level to ex p l ore ch a n ges over ti m e .

S tudies should inclu de sch oo l - l evel or larger scale

s tudies of i n i ti a tives attem pting to bring arts integra-

ti on to the curri c u lu m .1 3 Kn owl ed ge wi ll grow at the

i n ters ecti on of mu l tiple and diverse studies of wh a t

the arts mean for human devel opm en t .
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