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engages students, garners results

Ctudents in @ South Texas classroom had taken on

" the role of employees at CleanWater Tech, a fictional

US. company that produces water filtration technology,

and were poring over the economic indicators of various

unnamed countries, trying Lo decide into which nation the
company should expand,

When asked by llene Kantrov, director of the Center for

ach at the Educatio

Fducational Resources and Out

i

1

~y
3

Dsz%v@iopmam Center, what they would tell a
administrator who visited the classroom during their work

on the project, ane student piped up, Td tell them they

should leave, because there's learning going on and

they don't want to get iy the way”

IO wWrHer in gifsie]

tes frequently o eduration Iy

Such a response is not at all unusual from students who
are engaged in project-based learning, says Kantrov. The
Education Development Center is a global nonprofit
organization that designs, delivers, and evaluates
mnovative instructional programs-and many of these
embrace learning through inquiry-based projects,

The California-based Buck Institute for Education, an

organization committed to the use of project-based

fearning worldwide, defines the concept as "a S;yfate;fmatéc

te

knowledge and skills through an extended inquiry process

tions and

structured around complex, authentic g

“
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Helping project-
based learning
take hold

Fhe Buck Institute for Education, which focuses
o1l m«)éw wnal development and musterials o sup-
port project-based learning, belicves that. as with
most complex instructional approaches, there ave
many conditions that need o be met for schools 1o
embrace project-based learning.

Farst,savs Executive Divector John Mergendoller.
teuchers must fully undenstand the concepts they sre
teaching. They abw need f0 know they we not orving
to foree fearning on the students, but instesd are en-
cournging students to approach lewrning themselves.

Then. there needs to be an accountubility svstem
that ensures students ure staying on rack . " You can't
Just turs kids loose on the project.” Mergendoller
‘ “There hus to be u defined set of benchumarks,
check-ins with the teacher”

The flaidity of this upprouch to learmning also can
discourage teachers from incorporating project-based
learning into their carriculum, because it can be hard
to ensure that all standard being met—and tricky
o recyele lessons fiom one year to ancther.

With project-based learning, students are in
churge of their own learning, “So if they want o ine
vestigate the water in school 1o see it contains lead,
thut's where " says Peter Rollero, &
professor of science educntion at Arizona State
University and a consuftant for Adaptive Curricalum.
“Every year. the project could be different.”

Starting smali, and letting teachers see the ex-
citement and kaming that take place with a project.
can help them become willing to incorporate more
»mjut -based leamning into their instruction.
class to class and say, T in
Wis Jones” ¢ re dotng this really cool
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reer (m& technical education coordinator for the
Metro Nashville Public Schools.

It alzo helps when schools have an integrated cur-
ricudun, s good for a tescher to teach all the sub-
jeets umtead of Taving them compartmentulized. so
vou can do one project and learn math, science. so-
cial studies, writing. [and] language arts.” Rollero

s that don't have an integrated cur-
riculum, teachers from different subject areas can
tEAIT UP ON PIOects.

Of cowrse, Gilley adds, t‘ns tew:hes'a‘ ::zm‘ﬁ fin it

«chools should coordinate m!h OUK%K&: nrgzsmu
with sty with iuseurns, and with other

whabﬂ;’ate ar 1d i}iaﬁ omgwts
“We entrust teachers and encourage them to de-
spfaing Rob Riordan,
m%mwmmi »app;m for High Tech High
 that, [the wachers] have

their wmk Tcaz;ners ulso € in un E'aimr hefore
the sehool day with kids begins. They sperd that time
working i fwams, studying together, and alki
about the curriculum, projects, '%QO(}E issues
students.”

Riordan conchudes
without profs

Project-based learning
cornited fom page 21

Project-based learning 3s u successful approach o
instruction tor a v;u‘icty of reasons, s proponents suy.
For one thing, it helps students retain the information
they learn. Lecture approsches don'tead to lung-tenn
retention. suys John Mergendoller, execative director
of the Buck Institute . "Kids fearn it for a week, then for-
get it he says,

Another reason project-basedd learning is useful is
beeause it engages students” mterest and motivates them
fo fearn, One of the main reasons kids drop out of school
is because they 're bored. With project-based learning,
students are encouraged to explore their own lteredts
and to ake connections to the world beyvond school.

“Fean't el you ow muany times | have beard, Why
is @ waste of time. What's the

am Flesrning this? This

What's miore. project-based learning can help stu-
dents develop the same kinds of 2 ha-contury skills
1 as problem solving, onitical thinking, commiuni-
cation, callabaration. and creativity - that today’s
C!’t’%;‘?f(*'&’ﬂl‘\‘ covet, Tackling long-term. student-led pro-
et can hiefp students build real-world <kills and knowl-
edge.

Examples of project-based learning

At the Figh Tech High charter high schowl in Sun
Diego. oup of J0th-grade students caliaborated on
a multidisciplinary project called Beyond the Border,
Becanse one of the most-crossed borders in the world
fust 12 mikes from the schooll the students wanted to
ver what was on the ether side, and why comdi-
tions were so different there,

They decided w ook at severnt clements, including
medical care, water guality, immigration. and travel
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Advocates of project-based learning Say it enceurageé ‘héghef-!evellthinking skills

poing?” Project-based learning gives vou o way of an-
swering those guestions,” says Kantrov,

Project-based leaming also encournges u deeper fove
el of thinking by inve tudents in unsweriing ques-
tins for thenwelves, making conpections, and using an-
alytical shills,

“When Din doing project-based Ee;nmnv U }:}()k~
g at tuking the “whole apart and Tookl
That™s problem-solving, the ability to
mation by putting it fogether in anew way © m!\c mv
problem.” explain
sades und nurketing
aritine fearning solution catled Adapt )
an interactive,
tware product that 4 students weon te
experiments. inrealistically ¢ ¢
that are substitutes for actual ¢
might be dung
costly equipment. The virtual expe
develop stundards-base entific ingui iils.

“Tn project-based g, mstead of answers bee

2 o students . {students] have to do experi-

Pat Walkington vice pres

S
provid
ments to come up with the solutions ” Walkington says

a7t Sebil,

across the border. Then, working in groups of two or
three, they created video clips about their findings and
posted these on YouTube, They also presented their find-
ings in an evening exhibition. Visitors could watch the
students” videos an a bank of Taptops and headphones
e aroud a ble.
ross several courses amd disoi-
ish, suicnee. and social studies,
while za:wizing students in o way that allfowed for mul-
tiple entry points into the core curriculum content,
"Our tenchers, when ¢ z.c ¢ it oy plan their pre
think a!ma;! the hings ] ,(md{c ubum th
T

‘hat i.h:,j;
" auys Rob
"oy High Tech
instructional sup-
porth. The 1 ents of thelr
discipline they will be unable to cover through the
planned projects. and pinpoint the areas they 1 have to
cover through other, perhaps more traditional, means,

See Project based fearning, page 24
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A sample
project-planning
form

1. Begin with the end in mind.

5 gf oject’
that students will |
:mr Bt

ot Identify
this f,m'

%«{'zy <s§<ii!<

2. Craft the driving question.

State the essential que noor problem
staternent for the project. The statenent should
all profect conrent and outcome

encompas
and it should provide a ¢
dent inguiry

3. Plan the assessment, part 1.
Define the products for the project. What
will you & ety in e project, during the

and at the i

Sl

5. Map the project, part 1.

What do students need to know and be a
to do 1o complete the tasks successiully’ How
will they learmthe ry knowi-
and skilts? Look ¢ product for
ssany to
the knowt-

ONE A0

> & high-guality product.
ce and skills that students witly
gt before
the project.)

fations sary o addre

nfor B

%fd st

UF Students

suree: Buck Institste for Edse

ailine orgipailovayd ditind

Project-based learning

contimed fiom page 22

The most successful
pluce wher the teack
The students say
What do we wint w find our? Ifﬂ whers don't
know every detail and every fact.” she explains. " Their
skills have to be in undcr\t‘mdmﬁ where students are
and helping them move from where they s to the iost
step in the ning.”

The Education Development Center, together with
the Ford Motor Company Fund, created the Ford
Partership for Advanced Swidies (Ford PAS)Y, a pro-
ject-based curriculum that helps students develop the
content knowledge and skills necessary {or future suc-
cess i such ireas us business, coconomics. engineering,
and technology.

Now in use in 26 states, the curtdeulum offers a se-
ries of modules that link the learning of traditionad
acidemic subjects with the challenges students will face
in post-secondary education and with the expectations
of the workplace they will face as adults,

Community-wide, colluborative ¢fforts und nnov-
ative partnerships Hnk Ford PAS local high schools with
colleges, universitiex. and businesses. Through coordi-
nated, real-world projects that start in the clussroom,
Ford PAS ofters experiences to help students make de-
cisions about theiv future education and cureers,

“If you're going to build skills like critical think-
ing. problem solving, teamwork . and comimunicution,
vou actually have to enguge students in processes where
they have to think critically, work in teams, and com-
municate with a variety of sudiences,” says Kantrov,

Kantrov describes such a project. one that focuses
on the coonemics prisiple of xomp.imt“ ¢ advar

“The project has stndents working to publish a v

book. Each studenut might have a particufarly strong
skitl: One is better at doing layout. anather is better at
The students were challenged o discover how
v should devore to different tasks to get
the yearbook dene yuickly. They learned what they
needed to know about comparative advantage in order
ve out the problem.”
Skillx are tavght within the context of o
problem, and professionals from the business wor id
come i to model particular skills throughout the
“onununity involvement is important, Kantrov
vayse students dor't learn Just in schools, They
eventually head out into workplaces. fabs, and com-
munities to continie learning and o begin thelr pro-
fessional life,

In the economics project the South Texas students

working on g Ford PAS module called "The
th of Mations” — students Took af several different
economic indicators (such as gross domestic product,
inflation rate, employment rate, Iiteracy rate. and infant
mortality rite 1 for various countries to predict the pres-
ence of u skilled workforce in euch country, The indi-
cators for each of the countrien are posted around the
voorm, and stdents wv& m teams to consider the ins-
plications of these indicators ax they are revealed,

Students eventinl t o see color photographs of
fantities from these countries, taken from the book
The Material World, and they read u brief story about
cach family, At the end of t}\c wfiz‘ity rhm L it
names of the countrizs, "its
veally impre wnr kids the me
of the various ceonomic mdiaumr:'

fater in the module. students come up «\m» the
indicator of a country’s cconomic well-be
they then appl »uifxn;, with the rraditiopal indicator—
to their deciston sbout where CleanWater Tech should
expand.

Where technology fits in

Stadents can use technology
information amd completing pre

ui to

writing

1 tool for gathering
jeots, Just ay profes

stonals b g given field woull do. As they work on in-
quiry-based tasks, students feurning, mportant in-
formation-age skifls (such as internet research, data cols
teetion, and analysis) along with the core viricolom
sontent.

Gary Bitter, professor of educational technology at
rizona State University and founder of ASLs
Technology Based Learning und Rescarch, befieves
technolopy Ixonn integral part of project-bused fearming.

“In miost cases, students will use technology to fap-

piy] sonte type of meaningiul problem-solving ap-
proach where they can experiment with numbers. say,
in math. or vxperiment with ... the stamulation of an
activity.” suys Bitter, who is in dm rze of mathematics
t {for Adaptive Curricufum,
; loped hy Sebit i conjunction with Bitter and
other ASU educiators, Adaptive Carriculum is intended
o make nficwdii’s’imk math and scicuce concepls easi-
Jh!‘ to Jearn, Mauth and sci-
O we ealled. are designed
1w teach concepts by %m\ ng mdcmx consider a real-life
probiem. make a plan to solve the problem, carry out
the plan and check results, and draw a conclusion.

“When kids are more in charge of their own fearn-
ing. the mionmation iy retaned a fot longer and vou're
using higher-tevel thinking skills. engaging the lcam-
ers. and fetting them tuke more responsibility for their
own lewrning. The teacher™s role has changed. from one
of having all the knowledge to encouraging Kids to learn
and get that information on their own,” Walkington says.

For example, one activity object on mutualism has
stwdents watch o bird eating decaying food fram the
mouth of a crocadife, The students must form o hy-
pothesis: 1f the bird didn’'t perform that function, what
would happen? Would the bird be UK. bur the croco-
dile would suffer? Would the crocodile be O but the
bird would sufter? Would they both sutfer? The stu-
dents Took at a simulation of what would happen, then
20 buck 1o their hypothesis 1o see if they were right.

Another activity ohject has students conduct virtual
experiments on photosynthesis, wiile o third activity
shject looks at how planets orbit cach other and
allows students o take one planet and orbit 1t around
another.

“They have to understand something about gravity
and how i works, the trajectory of the object in order
to maximize the orbit, the speed and mass of the object.
In the experiment, they can manipulate all of thisto see
H they can get an orbit” Walkington explains. “1{ the
Hes aren’teorrect, they see what happens — [ such
ast one planet crashing inte the other.”

The product i mapped o state stadards 1o
5-8. However. it7s 4 usetul product for vou L gifte
students as well. Walkington sayx. There ure unmm

/ity objects in math and 1S I seience, The ac-
tivity objects can be ased as part of 1 larger project,
but they can abso stand alone: Most of them ran H mine
ks fong— the average fength of o class.

Adaptive Curricufum gets the less-interested stu-
dents mohivated, says Bitter, who adds: “If vou have o
student [who is] defivient in mathematics. teachers
wan bring himap o a fevel to work with. They can as-
an object o him, feave him on his own with the
coneept he's not understanding, and get him adupted
ts the mainstream.”

Key Curriculum P is another company that of-
technology to support project-based leaming. The
Cagineering the Future woien

ot

Company’

ng a4 candle. witing
g its heat into the water,
1. thermodynamic propertivs, a

s lear

nd other con-

mi we find by «
+ that those caper

See Projectbased learning. page 26
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Project-based learning ...

continued from page 24
cepts they fearn, stay with the students much longer
than if they had just been taught an algorithn [that] they
memorized und then applied,” says Jm Ryan, vice pres-
ident of marketing for Key Curriculum Press,
Engineering the Future poses questions to students
at the beginning of projects, The students then
er the to these guestions as they go alon
PASCO Scientitic s computer inferfaces and
(probesi, bundled with conputer-based activities for
chemistry. biology, phy and general science, are
another way for schools to bring technology into a
project-based learning envircnment.
fore and more, we're trying to give kids an idea
of what real science is.” says Wayne Grant, chiel edu-
cation officer for PASCO s about asking questions
that have medaning to you and going out to answer those

S

Morthwest had students examining the viabili-
ty of salmon spawning streams. They took water qual-
ity measurements along the length of the river to de-
termine the deterforation of the environment and its
eftects on salmon. Then. they looked for factors that
ing the river.

One detrimental {actor they discovered was logging:
however, logging Is a mujor industry in that aren. “So
then scienoe 15 not just about [ab coats. Tt intluences so-
cial policy. The measurements you take are not just dis-
connected measurements of things like pH.” explains
Cirant.

The students followed up by fooking at the eco-
nomics of fogging. "It changes the perveption of what
science can be ubout.” Grant says.

School challenges—and successes

The relatively new Adaptive Curriculum was used
with great success recently during a pilot program at
the Isaae School District in Phoenix, Ariz, Kendra
Moreno, assistant principal at Isaac Middie School. met
with the sixth. seventh, and eighth grade teachers. as
well as with the designers of the program and its ac-
tivity objects, to discuss bringing Adeptive Curriculum
into classrooms,

W went through our state stadards (0 sce which
activity ebjects would best align. Then T had to promise
teachers that they would not fall of their timeline. They
are reluctant to do things that would put them bock. It
had to be seamless [and] support their instruction,”
Muoreno says. Only after they started using the activity
objects did teachers begin 10 see how the activities
served as building blocks for understanding,

Moreno developed a calendar for the schools Tap-
top cart: teachers got the cart. which contained one lap-
top for every two students, every other week,

“About 80 percent of [our students] come from
homes where English ix not the primary Ianguage, so
we have huge numbers of second-language learner:
she says. One of the things she likes about Adaptive
Curricutum is its repetition of vocabulary words and
isuals: kids were using key content vocabulury from
s and having very academic discussions us
they completed the activitics, “They hear the sume
words over and over, und that’s important, because i
vou don’t “get” the word, you're not going to get the
concept.” she expluins.

Another huge benefit of Adaptive Curriculum,
Moreno says, is that she suw a significant increase not
only in students inferacting with euch other, but in teach-
ers inferacting with students.
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“When vou have 15 Japtops going. you can’t gofo
vour desk to cheek eMuil, you can’t step out into the
hall to have conversations with colleagues.” she says.
“[Teuchers were] walking around monitoring things
[and} answering questions. These were high-level con-
cepts.”

Moreno mentions the muotuslism activity with the
crocodile and bird as something that coptivated students
in particutar. “With niddle school kids, keeping them in-
terested in participaling is a sclenve,” she potats out. N
s seventh grader, o thinking, "This is so cool. |'s
wch cooler to fook af it ona 1 than read about it
Kids Ioved 1. Students were visibly excited on laptop
day. she says. and English-language learners and students
who'd typicully give teachers the hardest tine were the
ones who were most escited and willing to learn.

Teucher growth also wus appurent. “They learned
their subject much better” Moreno says. "They also
fearned classroony-management technigues and looked
at how their students fearned. They wked themselves,
“When Adaptive Curriculum and the Taptops are gone,
how am | going to keep students engaged?”™

The program’s assessment feature revealed how
much students had learned, and it suggested w teach-
ers where the Tesson should go next. Teachers toved the
curriculem’s support pages, which helped them navie
gate through the material and understand how much
time i would take to give students the respisite knowl-
edge they needed.

The Metro Nashille Public Schools are using Ford
PAS. One of the projects Metro Mashville uses has stu-
dents create u business plan for an imaginary rock band
that starts in a garage.

Students look at how o market the bund and how to

See Projectbased learning, page 27

dents learn to collaborate and solve problems in a team environment.
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Project-based learning
continued from page 24

hive personnel. They also write a business plan. Later,
students must write a business plan for starting a
community business ftke a barber shop, and they build
ot the skills they fearned in the first project,

Anvther project has ninth graders looking at a com-
pany that s bringing Japanese ood to the fast-food mar-
students work on advertising and communication
models for the company, then write a business planand
present it to bankers from the community. Such pro-
Jects tie in the elements of critical thinking, problem
solving, teamwork, and communication that form the
busis of Ford PAS,

Students respond much better to the projects than
teachers, says Donna Gifley. career and technical edu-
cation coordinator and a Ford PAS trainer for the Metro
Mashville schools. Studente o silient, they re used
to change” she explains. And “younger teachers re-
spond better, 10's the more experienced teachers who
are used o teaching from a book and giving o test on
Friday™ who are hardest to convince.

Getting buy-in from the teachers is not a cinch, at
Jeust initially, “1ts a cultural change. a shift for some
teachers,” Gilley says. To faci }ia{t the shift, the district
comducts three-day Ford PAS ions. with a
goal of teaching broader strategies. " We re not trying
to train 400 Ford PAS teachers. We're trying to train
aur teachers to be more profect-based. inguiry-based.”
she explains,

Over the course of three days during the summer,
the program brings teachers through the Ford PAS ac-
tivities they will be teaching. Then. teachers are taken
an industry visits

“Weve gong to Dell and others, und Tuask [induastry
executives] to talk to wachers about what it fakes to
get and keep a job in their industry. They always say
tearn building. communication. critical thinking
That's when teachers begin to believe what we say. It
has been the most successful part of the training” Gilley

s “Teachers are just like kids: You tell them some-
it but bring in someone m,m

shing, andthey don'tbelieve
the industry to say it snd ey say,Oh it st be rue.”

The epitome of project-based learning LINKS:

High Tech High began in 2000 as asingle chartor high
school Taunched by a coalition of San Diego business

Adaptive Curricutum

feaders and educators. Tt has since evolved into a school
development organizarion with a growing port{olio of
s spanming arades K- 120 High Tecoh High focuses
on a personalized, project-based fearning ¢avironment
in the hopes of combating the twin problems of studernt
disengagement and Jow academic achievement.

“We wunt to closely connect what we dowith what's
happening outside the school” says High Tech High's
Riordan, "We try to develop a way of looking at cur-
riculum and language that cuts across courses and ap-
plics to all courses and all

Project-bused learning muumtu interaction between
adults and students. “With project-based fearning. you
have weachers designing the projects and putting e
sefves in a position of co-inquirer. The students and teach-
ers are doing real work beside each other.” Rioydan ways.

Technology is any important feature of the school’s
environment, but it is not the main subject of the school.
Rather, students use a variety of tectmical and techno-
fogical tools to design and create products in math, hu-

Foroaams nn

rantities. and science.

One minth-grode physics project, called “So You Want
10 Be o Millionaire,” had pairs of students designing a
product that uses electricity. At the same time, students

b 2 {st-century media and Jooking atadver-
tixing and pui Wic-relations campaigns. They used the
knowledge they were learning about media to create a
business plan with a target audience and a marketing plan
for their product. Students then exhibited their prod-
ucts, amd five of them were chosen for presentation in
front of a panel of venture capita One of those prod-
ucts s now in production with a tocal company.

“We don "t want our students to tell you that they hud
math {irst petiod snd chemistry second period,” says
Ricrdan. "We want ther to talk about a piece of work
they re doing that they're invested in. We encourage
kids tu pursue their interests: we aspire o have kids ex-
plore interests through projects as o way to make con-
nections to the world beyond ¢

Technology Based Leaming and Research at ASU
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