
S
T

U
D

E
N

T H
A

N
D

B
O

O
K

F
O

R P
R

E
C

O
L

L
E

G
E S

C
IE

N
C

E &
 E

N
G

IN
E

E
R

IN
G

 P
R

O
JE

C
T

S - 2
0
0
8
-2

0
0
9
 E

D
IT

IO
N

S
cien

ce R
esea

rch
 a

n
d

 th
e

P
r
o

c
e
ss o

f S
c
ie

n
c
e

N
o
n

 In
q

u
iry

 B
a
sed

 R
esea

rch

N
o

t all areas o
f stu

d
y

 are b
est serv

ed
 b

y
 scien

tific m
eth

o
d

b
ased

 research
. B

ecau
se en

g
in

eers, in
v

en
to

rs,

m
ath

em
atician

s, th
eo

retical p
h

y
sicists, an

d
 co

m
p

u
ter

p
ro

g
ram

m
ers h

av
e d

ifferen
t o

b
jectiv

es th
an

 th
o

se o
f o

th
er

scien
tists, th

ey
 fo

llo
w

 a d
ifferen

t p
ro

cess in
 th

eir w
o

rk
. T

h
e

p
ro

cess th
at th

ey
 u

se to
 an

sw
er a q

u
estio

n
 o

r so
lv

e a

p
ro

b
lem

 is d
ifferen

t d
ep

en
d

in
g

 o
n

 th
eir area o

f stu
d

y. E
ach

o
n

e u
ses th

eir o
w

n
 criteria to

 arriv
e at a so

lu
tio

n
.

E
n

g
in

e
e
r
in

g
 P

r
o

je
c
ts

R
esearch

 is a p
ro

cess b
y

 w
h

ich
 p

eo
p

le d
isco

v
er o

r create

n
ew

 k
n

o
w

led
g

e ab
o

u
t th

e w
o

rld
 in

 w
h

ich
 th

ey
 liv

e.  T
h

e

IS
E

F
 an

d
 A

ffiliated
 F

airs are research
 (d

ata) d
riv

en
.

S
tu

d
en

ts d
esig

n
 research

 p
ro

jects th
at p

ro
v

id
e q

u
an

titativ
e

d
ata th

ro
u

g
h

 ex
p

erim
en

tatio
n

 fo
llo

w
ed

 b
y

 an
aly

sis an
d

ap
p

licatio
n

 o
f th

at d
ata. P

ro
jects th

at are d
em

o
n

stratio
n

s,

‘lib
rary

’ research
 o

r in
fo

rm
atio

n
al p

ro
jects, ‘ex

p
lan

atio
n
’

m
o

d
els o

r k
it b

u
ild

in
g

 are n
o

t ap
p

ro
p

riate fo
r research

b
ased

 scien
ce fairs.

Q
u

estio
n

in
g

 is p
ro

b
ab

ly
 th

e m
o

st im
p

o
rtan

t p
art o

f a

scien
tific in

v
estig

atio
n

 an
d

 is o
ften

 fo
llo

w
ed

 b
y

 an

“if…
th

en
” statem

en
t.  S

tu
d

en
ts are en

co
u

rag
ed

 to
 d

esig
n

‘co
n

tro
lled

’ ex
p

erim
en

ts, o
n

es th
at allo

w
 th

em
 to

 set u
p

 a

stan
d

ard
 an

d
 th

en
 ch

an
g

e o
n

ly
 o

n
e v

ariab
le at a tim

e to
 see

h
o

w
 th

at v
ariab

le m
ig

h
t affect th

e o
rig

in
al co

n
d

itio
n

 tested

as th
e stan

d
ard

. T
h

u
s, q

u
estio

n
in

g
 u

su
ally

 lead
s to

ex
p

erim
en

ts o
r o

b
serv

atio
n

s.

G
o

o
d

 scien
tists, b

o
th

 y
o

u
n

g
 an

d
 o

ld
, freq

u
en

tly
 u

se a

p
ro

cess to
 stu

d
y

 w
h

at th
ey

 see in
 th

e w
o

rld
.  T

h
is p

ro
cess

h
as b

een
 referred

 as th
e ‘S

cien
tific M

eth
o

d
’ o

r m
o

re

recen
tly

 as th
e ‘In

q
u

iry
 C

y
cle’. T

h
e fo

llo
w

in
g

 stag
es listed

b
elo

w
 w

ill h
elp

 y
o

u
 p

ro
d

u
ce a g

o
o

d
 scien

tific ex
p

erim
en

t:

1)
B

e cu
rio

u
s, ch

o
o

se a lim
ited

 su
b

ject, ask
 a q

u
estio

n
;

id
en

tify
 o

r o
rig

in
ate/d

efin
e a p

ro
b

lem
.  It is im

p
o

rtan
t

th
at th

is q
u

estio
n

 b
e a ‘testab

le’ q
u

estio
n

 –
 o

n
e in

w
h

ich
 d

ata is tak
en

 an
d

 u
sed

 to
 fin

d
 th

e an
sw

er.  A

testab
le q

u
estio

n
 can

 fu
rth

er b
e id

en
tified

 as o
n

e in

w
h

ich
 o

n
e o

r m
o

re v
ariab

les can
 b

e id
en

tified
 an

d

tested
 to

 see th
e im

p
act o

f th
at v

ariab
le o

n
 th

e o
rig

in
al

set o
f co

n
d

itio
n

s.  T
h

e q
u

estio
n

 sh
o

u
ld

 n
o

t m
erely

 b
e

an
 ‘in

fo
rm

atio
n

’ q
u

estio
n

 w
h

ere th
e an

sw
er is

o
b

tain
ab

le th
ro

u
g

h
 literatu

re research
.

2)
R

ev
iew

 p
u

b
lish

ed
 m

aterials related
 to

 y
o

u
r p

ro
b

lem
 o

r

q
u

estio
n

.  T
h

is is called
 b

ack
g

ro
u

n
d

 research
.

3)
E

v
alu

ate p
o

ssib
le so

lu
tio

n
s an

d
 g

u
ess w

h
y

 y
o

u
 th

in
k

it w
ill h

ap
p

en
 (h

y
p

o
th

esis).

4)
E

x
p

erim
en

tal d
esig

n
 (p

ro
ced

u
re).  In

 d
esig

n
in

g
 th

e

ex
p

erim
en

t, it is critical th
at o

n
ly

 o
n

e v
ariab

le –
 a

co
n

d
itio

n
 th

at m
ay

 effect th
e resu

lts o
f th

e ex
p

erim
en

t

–
 is ch

an
g

ed
 at a tim

e.  T
h

is m
ak

es th
e ex

p
erim

en
t a

‘co
n
tro

lled
’ ex

p
erim

en
t.

5)
C

h
allen

g
e an

d
 test y

o
u

r h
y

p
o

th
esis th

ro
u

g
h

 y
o

u
r

p
ro

ced
u

re o
f ex

p
erim

en
tatio

n
 (d

ata co
llectio

n
) an

d

an
aly

sis o
f y

o
u

r d
ata.   U

se g
rap

h
s to

 h
elp

 see p
attern

s

in
 th

e d
ata.

6)
D

raw
 co

n
clu

sio
n

s b
ased

 o
n

 em
p

irical ev
id

en
ce fro

m

th
e ex

p
erim

en
t.

7)
P

rep
are y

o
u

r rep
o

rt an
d

 ex
h

ib
it.

8)
R

ev
iew

 an
d

 d
iscu

ss th
e fin

d
in

g
s w

ith
 p

eer g
ro

u
p

/

p
ro

fessio
n

al scien
tists

9)
N

ew
 q

u
estio

n
(s)m

ay
 arise fro

m
 y

o
u

r d
iscu

ssio
n

s.

T
h

is sets th
e stag

e fo
r an

o
th

er research
 p

ro
ject as n

ew

q
u

estio
n

s are raised
 fro

m
 o

th
ers an

d
 th

e p
ro

cess rep
eats

itself. T
h

e h
y

p
o

th
esis o

ften
 ch

an
g

es d
u

rin
g

 th
e co

u
rse o

f

th
e ex

p
erim

en
t.  S

u
p

p
o

rtin
g

 o
r n

o
t su

p
p

o
rtin

g
 y

o
u

r

h
y

p
o

th
esis is seco

n
d

ary
 to

 w
h

at is learn
ed

 an
d

 d
isco

v
ered

d
u

rin
g

 th
e research

.

“S
cien

tists try
 to

 u
n

d
erstan

d
 h

o
w

 n
atu

re w
o

rk
s; en

g
in

eers

create th
in

g
s th

at n
ev

er w
ere.”  A

n
 en

g
in

eerin
g

 p
ro

ject

sh
o

u
ld

 state th
e en

g
in

eerin
g

 g
o

als, th
e d

ev
elo

p
m

en
t

p
ro

cess an
d

 th
e ev

alu
atio

n
 o

f im
p

ro
v

em
en

ts.  E
n

g
in

eerin
g

p
ro

jects m
ay

 in
clu

d
e th

e fo
llo

w
in

g
:

1)
D

efin
e a n

eed
 o

r “H
o

w
 can

 I m
ak

e th
is b

etter?”

2)
D

ev
elo

p
 o

r estab
lish

 d
esig

n
 criteria (co

u
ld

 b
e m

o
re

th
an

 o
n

e)

3)
D

o
 b

ack
g

ro
u

n
d

 research
 an

d
 search

 th
e literatu

re to

see w
h

at h
as alread

y
 b

een
 d

o
n

e o
r w

h
at p

ro
d

u
cts

alread
y

 ex
ist th

at fill a sim
ilar n

eed
.  W

h
at m

ak
e th

em

g
o

o
d

 an
d

 w
h

at m
ak

es th
em

 w
eak

?

4)
P

rep
are p

relim
in

ary
 d

esig
n

s an
d

 a m
aterials list.

C
o

n
sid

er co
sts, m

an
u

factu
rin

g
 an

d
 u

ser req
u

irem
en

ts.

5)
B

u
ild

 an
d

 test a p
ro

to
ty

p
e o

f y
o

u
r b

est d
esig

n
.

C
o

n
sid

er reliab
ility, rep

air an
d

 serv
icin

g
.

6)
R

etest an
d

 red
esig

n
 as n

ecessary.  P
ro

d
u

ct testin
g

.

7)
P

resen
t resu

lts

C
o

m
p

u
te

r
 S

c
ie

n
c
e
 P

r
o

je
c
ts

 T
h

ese o
ften

 in
v

o
lv

e creatin
g

 an
d

 w
ritin

g
 n

ew
 alg

o
rith

m
s to

so
lv

e a p
ro

b
lem

 o
r im

p
ro

v
e o

n
 an

 ex
istin

g
 alg

o
rith

m
.

S
im

u
latio

n
s, m

o
d

els o
r ‘v

irtu
al reality

’ are o
th

er areas o
n

w
h

ich
 to

 co
n

d
u

ct research
.

M
a

th
e
m

a
tic

s P
r
o

je
c
ts

T
h

ese in
v

o
lv

e p
ro

o
fs, so

lv
in

g
 eq

u
atio

n
s, etc.  M

ath
 is th

e

lan
g

u
ag

e o
f scien

ce an
d

 is u
sed

 to
 ex

p
lain

 ex
istin

g

p
h

en
o

m
en

a o
r p

ro
v

e n
ew

 co
n

cep
ts an

d
 id

eas.

T
h

e
o

r
e
tic

a
l P

r
o

je
c
ts

T
h

ese p
ro

jects m
ay

 in
v

o
lv

e a th
o

u
g

h
t ex

p
erim

en
t,

d
ev

elo
p

m
en

t o
f n

ew
 th

eo
ries an

d
 ex

p
lan

atio
n

s, co
n

cep
t

fo
rm

atio
n

 o
r d

esig
n

in
g

 a m
ath

em
atical m

o
d

el.

In
tel IS

E
F

 2
0
0
9
 S

tu
d

en
t H

a
n

d
b

o
o
k

S
T

U
D

E
N

T H
A

N
D

B
O

O
K

F
O

R P
R

E
C

O
L

L
E

G
E S

C
IE

N
C

E &
 E

N
G

IN
E

E
R

IN
G

 P
R

O
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C
T

S - 2
0
0
8
-2

0
0
9
 E

D
IT

IO
N

G
ettin

g
 S

ta
rted

E
lem

en
ts o

f a
 S

u
ccessfu

l P
ro

ject

1
)

P
ic

k
 y

o
u

r
 to

p
ic

: T
h

is is p
erh

ap
s th

e m
o

st d
ifficu

lt p
art.

G
et an

 id
ea o

f w
h

at y
o

u
 w

an
t to

 stu
d

y
 o

r learn
 ab

o
u

t. Id
eas

sh
o

u
ld

 co
m

e fro
m

 th
in

g
s in

 y
o

u
r area o

f in
terest.  A

 h
o

b
b

y

m
ig

h
t lead

 y
o

u
 to

 a g
o

o
d

 to
p

ic.  W
h

at is g
o

in
g

 o
n

 in
 th

e

w
o

rld
 th

at y
o

u
 w

o
u

ld
 lik

e to
 k

n
o

w
 m

o
re ab

o
u

t?  M
o

st

im
p

o
rtan

tly, p
ick

 a q
u

estio
n

 o
r p

ro
b

lem
 th

at is n
o

t to
o

 b
ro

ad

an
d

 th
at can

 b
e an

sw
ered

 th
ro

u
g

h
 scien

tific in
v

estig
atio

n
.

2
)

R
e
se

a
r
c
h

 y
o

u
r
 to

p
ic

:  G
o

 to
 th

e lib
rary

 o
r in

tern
et to

 learn

m
o

re ab
o

u
t y

o
u

r to
p

ic.  A
lw

ay
s ask

 W
h

y
 o

r W
h

at if…
.

L
o

o
k

 fo
r u

n
ex

p
lain

ed
 o

r u
n

ex
p

ected
 resu

lts.  A
lso

, talk
 to

p
ro

fessio
n

als in
 th

e field
.

3
)

O
r
g

a
n

iz
e
:  O

rg
an

ize ev
ery

th
in

g
 y

o
u

 h
av

e learn
ed

 ab
o

u
t

y
o

u
r to

p
ic.  A

t th
is p

o
in

t, y
o

u
 sh

o
u

ld
 n

arro
w

 y
o

u
r th

in
k

in
g

b
y

 fo
cu

sin
g

 o
n

 a p
articu

lar id
ea.

4
)

M
a

k
e
 a

 tim
e
 ta

b
le

:  C
h

o
o

se a to
p

ic th
at n

o
t o

n
ly

 in
terests

y
o

u
, b

u
t can

 b
e d

o
n

e in
 th

e am
o

u
n

t o
f tim

e y
o

u
 h

av
e.

Id
en

tify
 y

o
u

r ‘testab
le q

u
estio

n
’. D

ev
elo

p
 a tim

e lin
e to

m
an

ag
e y

o
u

r tim
e efficien

tly.  Y
o

u
 w

ill n
eed

 tim
e to

 fill o
u

t

th
e n

ecessary
 fo

rm
s an

d
 to

 rev
iew

 th
e research

 p
lan

 w
ith

y
o

u
r sp

o
n

so
r.  C

ertain
 p

ro
jects w

ill req
u

ire m
o

re tim
e

b
ecau

se th
ey

 n
eed

 p
rio

r S
cien

tific R
ev

iew
 C

o
m

m
ittee (S

R
C

)

o
r In

stitu
tio

n
al R

ev
iew

 B
o

ard
 (IR

B
) ap

p
ro

v
al.  A

llo
w

 p
len

ty

o
f tim

e to
 ex

p
erim

en
t an

d
 co

llect d
ata.  Y

o
u

 w
ill also

 n
eed

tim
e to

 w
rite a p

ap
er an

d
 p

u
t to

g
eth

er a d
isp

lay
 o

r ‘b
o

ard
’.

5
)

P
la

n
 Y

o
u

r E
x
p

erim
en

t:  G
iv

e carefu
l th

o
u
g
h
t to

ex
p

erim
en

tal d
esig

n
.  O

n
ce y

o
u

 h
av

e a feasib
le p

ro
ject id

ea,

w
rite a research

 p
lan

.  T
h

is p
lan

 sh
o

u
ld

 ex
p

lain
 h

o
w

 y
o

u
 w

ill

d
o

 y
o

u
r ex

p
erim

en
ts an

d
 ex

actly
 w

h
at w

ill b
e in

v
o

lv
ed

.

R
em

em
b

er y
o

u
 m

u
st d

esig
n

 y
o

u
r ex

p
erim

en
t so

 th
at it is a

‘co
n

tro
lled

’ ex
p

erim
en

t.  T
h

is is o
n

e in
 w

h
ich

 o
n

ly
 o

n
e

v
ariab

le is ch
an

g
ed

 at a tim
e.  T

h
e resu

lts are th
en

 co
m

p
ared

to
 th

e ‘stan
d

ard
’ d

ata y
o

u
 tak

e o
rig

in
ally

 b
efo

re y
o

u
 ch

an
g

e

th
at o

n
e v

ariab
le.  T

h
u

s, y
o

u
 h

av
e d

esig
n

ed
 an

in
v

estig
atio

n
 w

ith
 ad

eq
u

ate co
n

tro
l an

d
 lim

ited
 v

ariab
les to

in
v

estig
ate a q

u
estio

n
.  A

lso
, in

 y
o

u
r ex

p
erim

en
tal d

esig
n

,

m
ak

e su
re y

o
u

 in
clu

d
e su

fficien
t n

u
m

b
ers in

 b
o

th
 co

n
tro

l ( if

ap
p

licab
le) an

d
 ex

p
erim

en
tal g

ro
u

p
s to

 b
e statistically

 v
alid

.

T
h

e ex
p

erim
en

tal d
esig

n
 sh

o
u

ld
 also

 in
clu

d
e a list o

f

m
aterials. O

n
ce fin

ish
ed

 w
ith

 th
e ex

p
erim

en
tal d

esig
n

 (called

‘p
ro

ced
u

re’) all stu
d

en
ts are req

u
ired

 to
 fill o

u
t th

e

ap
p

ro
p

riate fo
rm

s.

6
)
C

o
n

su
lt w

ith
 Y

o
u

r A
d

u
lt S

p
o
n

so
r a

n
d

 G
et A

p
p

ro
v
a
ls:  Y

o
u

are req
u

ired
 to

 d
iscu

ss y
o

u
r research

 p
lan

 w
ith

 an
 A

d
u

lt

S
p

o
n

so
r an

d
 o

b
tain

 a sig
n

atu
re o

f ap
p

ro
v

al.  In
 rev

iew
in

g

y
o

u
r research

 p
lan

, y
o

u
 sh

o
u

ld
 d

eterm
in

e if ad
d

itio
n

al fo
rm

s

an
d

 p
rio

r ap
p

ro
v

al are n
eed

ed
.

7
)

C
o
n

d
u

ct Y
o
u

r E
x
p

erim
en

t:  D
u
rin

g
 ex

p
erim

en
tatio

n
, k

eep

d
etailed

 n
o

tes o
f each

 an
d

 ev
ery

 ex
p

erim
en

t, m
easu

rem
en

t

an
d

 o
b

serv
atio

n
 in

 a lo
g

 b
o

o
k

.  D
o

 n
o

t rely
 o

n
 m

em
o

ry.

B
esid

es, ju
d

g
es lo

v
e lo

g
b

o
o

k
s!  U

se d
ata tab

les o
r ch

arts to

reco
rd

 y
o

u
r q

u
an

titativ
e d

ata.

8
)

A
n

a
ly

z
e
 Y

o
u

r R
e
su

lts:  W
h

en
 y

o
u

 co
m

p
lete y

o
u

r

ex
p

erim
en

ts, ex
am

in
e an

d
 o

rg
an

ize y
o

u
r fin

d
in

g
s.  U

se

ap
p

ro
p

riate g
rap

h
s to

 m
ak

e ‘p
ictu

res’ o
f y

o
u

r d
ata.  Id

en
tify

p
attern

s fro
m

 th
e g

rap
h

s.  T
h

is w
ill h

elp
 y

o
u

 an
sw

er y
o

u
r

testab
le q

u
estio

n
. D

id
 y

o
u

r ex
p

erim
en

ts g
iv

e y
o

u
 th

e

ex
p

ected
 resu

lts?  W
h

y
 o

r w
h

y
 n

o
t?  W

as y
o

u
r ex

p
erim

en
t

p
refo

rm
ed

 w
ith

 th
e ex

act sam
e step

s each
 tim

e?  A
re th

ere

o
th

er ex
p

lan
atio

n
s th

at y
o

u
 h

ad
 n

o
t co

n
sid

ered
 o

r

o
b

serv
ed

?  W
ere th

ere ex
p

erim
en

tal erro
rs in

 y
o

u
r d

ata

tak
in

g
, ex

p
erim

en
tal d

esig
n

 o
r o

b
serv

atio
n

s? R
em

em
b

er, th
at

u
n

d
erstan

d
in

g
 erro

rs is a k
ey

 sk
ill scien

tists m
u

st d
ev

elo
p

.

In
 ad

d
itio

n
, rep

o
rtin

g
 th

at a su
sp

ected
 v

ariab
le d

id
 n

o
t

ch
an

g
e th

e resu
lts can

 b
e v

alu
ab

le in
fo

rm
atio

n
.   T

h
at is ju

st

as m
u

ch
 a ‘d

isco
v

ery
’ as if th

ere w
as so

m
e ch

an
g

e d
u

e to

th
e v

ariab
le. In

 ad
d

itio
n

, statistically
 an

aly
ze y

o
u

r d
ata

u
sin

g
 th

e statistics th
at y

o
u

 can
 u

n
d

erstan
d

 an
d

 ex
p

lain

th
eir m

ean
in

g
.

9
)

D
r
a

w
 C

o
n

c
lu

sio
n

s: D
id

 th
e v

ariab
le(s) tested

 cau
se a

ch
an

g
e w

h
en

 co
m

p
ared

 to
 th

e stan
d

ard
 y

o
u

 are u
sin

g
?

W
h

at p
attern

s d
o

 y
o

u
 see fro

m
 y

o
u

r g
rap

h
 an

aly
sis th

at

ex
ist b

etw
een

 y
o

u
r v

ariab
les? W

h
ich

 v
ariab

les are

im
p

o
rtan

t? D
id

 y
o

u
 co

llect en
o

u
g

h
 d

ata? D
o

 y
o

u
 n

eed
 to

co
n

d
u

ct m
o

re ex
p

erim
en

tatio
n

? K
eep

 an
 o

p
en

 m
in

d
 –

 n
ev

er

alter resu
lts to

 fit a th
eo

ry.  If y
o

u
r resu

lts d
o

 n
o

t su
p

p
o

rt

y
o

u
r h

y
p

o
th

esis, th
at’s o

k
 an

d
 in

 so
m

e cases g
o

o
d

!  T
ry

 to

ex
p

lain
 w

h
y

 y
o

u
 o

b
tain

ed
 d

ifferen
t resu

lts th
an

 y
o

u
r

literatu
re research

 p
red

icted
 fo

r y
o

u
.  W

ere th
ere so

u
rces o

f

erro
r th

at m
ay

 h
av

e cau
sed

 th
ese d

ifferen
ces?  If so

, id
en

tify

th
em

.  E
v

en
 if th

e resu
lts d

o
 d

iffer, y
o

u
 still h

av
e

acco
m

p
lish

ed
 su

ccessfu
l scien

tific research
 b

ecau
se y

o
u

h
av

e tak
en

 a q
u

estio
n

 an
d

 attem
p

ted
 to

 d
isco

v
er th

e an
sw

er

th
ro

u
g

h
 q

u
an

titativ
e testin

g
.  T

h
is is th

e w
ay

 k
n

o
w

led
g

e is

o
b

tain
ed

 in
 th

e w
o

rld
 o

f scien
ce.  T

h
in

k
 o

f p
ractical

ap
p

licatio
n

s th
at can

 b
e m

ad
e fro

m
 th

is research
.  H

o
w

co
u

ld
 th

is p
ro

ject b
e u

sed
 in

 th
e real w

o
rld

?  F
in

ally, ex
p

lain

h
o

w
 y

o
u

 w
o

u
ld

 im
p

ro
v

e th
e ex

p
erim

en
t an

d
 w

h
at w

o
u

ld
 y

o
u

d
o

 d
ifferen

tly.

1
)

P
ro

ject D
a

ta
 B

o
o

k
:

A
 p

ro
ject d

ata b
o

o
k

 is y
o

u
r m

o
st treasu

red
 p

iece o
f w

o
rk

.

A
ccu

rate an
d

 d
etailed

 n
o

tes m
ak

e a lo
g

ical an
d

 w
in

n
in

g

p
ro

ject.  G
o

o
d

 n
o

tes sh
o

w
 co

n
sisten

cy
 an

d
 th

o
ro

u
g

h
n

ess

to
 th

e ju
d

g
es an

d
 w

ill h
elp

 y
o

u
 w

h
en

 w
ritin

g
 y

o
u

r research

p
ap

er. D
ata tab

les are also
 h

elp
fu

l.  T
h

ey
 m

ay
 b

e a little

‘m
essy

’ b
u

t b
e su

re th
e q

u
an

titativ
e d

ata reco
rd

ed
 is

accu
rate an

d
 th

at u
n

its are in
clu

d
ed

 in
 th

e d
ata tab

les.

M
ak

e su
re y

o
u

 d
ate each

 en
try.

2
)

R
esea

rch
 P

a
p

er:

A
 research

 p
ap

er sh
o

u
ld

 b
e p

rep
ared

 an
d

 av
ailab

le alo
n

g

w
ith

 th
e p

ro
ject d

ata b
o

o
k

 an
d

 an
y

 n
ecessary

 fo
rm

s o
r

relev
an

t w
ritten

 m
aterials.  A

 research
 p

ap
er h

elp
s o

rg
an

ize

d
ata as w

ell as th
o

u
g

h
ts.  A

 g
o

o
d

 p
ap

er in
clu

d
es th

e

fo
llo

w
in

g
 sectio

n
s.

a)
T

itle P
a

g
e a

n
d

 T
a

b
le o

f C
o

n
ten

ts:  T
h

e title p
ag

e an
d

tab
le o

f co
n

ten
ts allo

w
s th

e read
er to

 fo
llo

w
 th

e

o
rg

an
izatio

n
 o

f th
e p

ap
er q

u
ick

ly.

b
)

In
tr

o
d

u
c
tio

n
:  T

h
e in

tro
d

u
ctio

n
 sets th

e scen
e fo

r y
o

u
r

rep
o

rt.  T
h

e in
tro

d
u

ctio
n

 in
clu

d
es th

e p
u

rp
o

se, y
o

u
r

h
y

p
o

th
esis, p

ro
b

lem
 o

r en
g

in
eerin

g
 g

o
als, an
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O
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R
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R
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9
 E

D
IT

IO
N

ex
p

lan
atio

n
 o

f w
h

at p
ro

m
p

ted
 y

o
u

r research
, an

d

w
h

at y
o

u
 h

o
p

ed
 to

 ach
iev

e.

c)
M

a
teria

ls a
n

d
 M

eth
o
d

s:  D
escrib

e in
 d

etail th
e

m
eth

o
d

o
lo

g
y

 y
o

u
 u

sed
 to

 co
llect d

ata, m
ak

e

o
b

serv
atio

n
s, d

esig
n

 ap
p

aratu
s, etc.  Y

o
u

r rep
o

rt

sh
o

u
ld

 b
e d

etailed
 en

o
u

g
h

 so
 th

at so
m

eo
n

e w
o

u
ld

b
e ab

le to
 rep

eat th
e ex

p
erim

en
t fro

m
 th

e in
fo

rm
atio

n

in
 y

o
u

 p
ap

er.  In
clu

d
e d

etailed
 p

h
o

to
g

rap
h

s o
r

d
raw

in
g

s o
f self-d

esig
n

ed
 eq

u
ip

m
en

t.
O

n
ly in

clu
d

e

th
is yea

r’s w
o

rk.

d
)

R
e
su

lts:  T
h

e resu
lts in

clu
d

e d
ata an

d
 an

aly
sis.

T
h

is sh
o

u
ld

 in
clu

d
e statistics, g

rap
h

s, p
ag

es w
ith

y
o

u
r raw

 co
llected

 d
ata, etc.

e)
D

isc
u

ssio
n

:  T
h

is is th
e essen

ce o
f y

o
u

r p
ap

er.

C
o

m
p

are y
o

u
r resu

lts w
ith

 th
eo

retical v
alu

es,

p
u

b
lish

ed
 d

ata, co
m

m
o

n
ly

 h
eld

 b
eliefs, an

d
/o

r

ex
p

ected
 resu

lts.  In
clu

d
e a d

iscu
ssio

n
 o

f p
o

ssib
le

erro
rs.  H

o
w

 d
id

 th
e d

ata v
ary

 b
etw

een
 rep

eated

o
b

serv
atio

n
s o

f sim
ilar ev

en
ts?  H

o
w

 w
ere y

o
u

r

resu
lts affected

 b
y

 u
n

co
n

tro
lled

 ev
en

ts? W
h

at

w
o

u
ld

 y
o

u
 d

o
 d

ifferen
tly

 if y
o

u
 rep

eated
 th

is

p
ro

ject?  W
h

at o
th

er ex
p

erim
en

ts sh
o

u
ld

 b
e

c
o

n
d

u
c
te

d
?

f)
C

o
n

clu
sio

n
s:  B

riefly
 su

m
m

arize y
o

u
r resu

lts.  S
tate

y
o

u
r fin

d
in

g
s in

 relatio
n

sh
ip

s o
f o

n
e v

ariab
le w

ith

th
e o

th
er.  S

u
p

p
o

rt th
o

se statem
en

ts w
ith

 em
p

irical

d
ata (o

n
e av

erag
e co

m
p

ared
 to

 th
e o

th
er av

erag
e, fo

r

ex
am

p
le).  B

e sp
ecific, d

o
 n

o
t g

en
eralize.  N

ev
er

in
tro

d
u

ce an
y

th
in

g
 in

 th
e co

n
clu

sio
n

 th
at h

as n
o

t

alread
y

 b
een

 d
iscu

ssed
.  A

lso
 m

en
tio

n
 p

ractical

ap
p

licatio
n

s.

g
)

A
c
k

n
o

w
le

d
g

m
e
n

ts:  Y
o

u
 sh

o
u

ld
 alw

ay
s cred

it th
o

se

w
h

o
 h

av
e assisted

 y
o

u
, in

clu
d

in
g

 in
d

iv
id

u
als,

b
u

sin
esses an

d
 ed

u
catio

n
al o

r research
 in

stitu
tio

n
s.

h
)

R
eferen

ces/B
ib

lio
g
ra

p
h

y
:  Y

o
u
r referen

ce list

sh
o

u
ld

 in
clu

d
e an

y
 d

o
cu

m
en

tatio
n

 th
at is n

o
t y

o
u

r

o
w

n
 (i.e. b

o
o

k
s, jo

u
rn

al articles, w
eb

sites, etc.).  S
ee

an
 ap

p
ro

p
riate referen

ce in
 y

o
u

r d
iscip

lin
e fo

r fo
rm

at

o
r refer to

 th
e In

stru
ctio

n
s to

 A
u

th
o

rs o
f th

e

ap
p

ro
p

riate p
u

b
licatio

n
.

T
h

ree co
m

m
o

n
 referen

ce sty
les are:

A
P

A
  (A

m
erican

 P
sy

ch
o

lo
g

ical A
sso

ciatio
n

) S
ty

le :

h
ttp

://a
p

a
sty

le.a
p

a
.o

rg
/

h
ttp

://o
w

l.en
g
lish

.p
u

rd
u

e.ed
u

/o
w

l/reso
u

rce/5
6
0
/0

1
/

T
h

is reso
u

rce, rev
ised

 acco
rd

in
g

 to
 th

e 5
th

 e
d

itio
n

 o
f

th
e A

P
A

 m
an

u
al, o

ffers ex
am

p
les fo

r th
e g

en
eral fo

rm
at

o
f A

P
A

 research
 p

ap
ers, in

-tex
t citatio

n
s, en

d
n

o
tes/

fo
o

tn
o

tes, an
d

 th
e referen

ce p
ag

e.

M
L

A
 (M

o
d

ern
 L

an
g

u
ag

e A
sso

ciatio
n

) F
o

r
m

a
t:

h
ttp

://w
w

w
.m

la
.o

rg
/sty

le

h
ttp

://o
w

l.e
n

g
lish

.p
u

r
d

u
e
.e

d
u

/o
w

l/r
e
so

u
r
c
e
/5

5
7

/0
1

/

T
h

is reso
u

rce, u
p

d
ated

 to
 reflect th

e M
L

A
 H

a
n

d
b

o
o

k fo
r

W
riters o

f R
esea

rch
 P

a
p

ers (6
th

 e
d

.) an
d

 th
e M

L
A

 S
tyle

M
a

n
u

a
l a

n
d

 G
u

id
e to

 S
ch

o
la

rly P
u

b
lish

in
g

 (2
n

d
 e

d
.),

o
ffers ex

am
p

les fo
r th

e g
en

eral fo
rm

at o
f M

L
A

 research

p
ap

ers, in
-tex

t citatio
n

s, en
d

n
o

tes/fo
o

tn
o

tes, an
d

 th
e

W
o

rk
s C

ited
 p

ag
e.

3
)
A

b
stra

ct:
A

fter fin
ish

in
g

 research
 an

d
 ex

p
erim

en
tatio

n
, y

o
u

 n
eed

 to
 w

rite

an
 ab

stract.  T
h

e ab
stract n

eed
s to

 b
e a m

ax
im

u
m

 o
f 2

5
0

 w
o

rd
s

o
n

 o
n

e p
ag

e.  A
n

 ab
stract sh

o
u

ld
 in

clu
d

e th
e a) p

u
rp

o
se o

f th
e

ex
p

erim
en

t, b
) p

ro
ced

u
res u

sed
, c) d

ata, an
d

 co
n

clu
sio

n
s.  It also

m
ay

 in
clu

d
e an

y
 p

o
ssib

le research
 ap

p
licatio

n
s.  O

n
ly

 m
in

im
al

referen
ce to

 p
rev

io
u

s w
o

rk
 m

ay
 b

e in
clu

d
ed

.  T
h

e ab
stract m

u
st

fo
cu

s o
n

 w
o

rk
 d

o
n

e in
 th

e cu
rren

t y
ear an

d
 sh

o
u

ld
 n

o
t in

clu
d

e

a) ack
n

o
w

led
g

m
en

ts, o
r b

) w
o

rk
 o

r p
ro

ced
u

res d
o

n
e b

y
 th

e

m
en

to
r.  S

ee b
elo

w
 fo

r an
 ex

am
p

le o
f an

 ap
p

ro
p

riately
 w

ritten

ab
stract.  S

ee p
ag

e 2
8

 o
f th

e In
tern

atio
n

al R
u

les fo
r th

e p
ro

p
er

fo
rm

attin
g

 o
f an

 O
fficial In

tel IS
E

F
 A

b
stract an

d
 C

ertificatio
n

.

P
lease N

o
te:  T

h
e O

fficial ab
stract fo

rm
 is o

n
ly

 fo
r th

o
se

p
articip

atin
g

 in
 IS

E
F

 an
d

 m
ay

 n
o

t b
e req

u
ired

 fo
r m

an
y

 A
ffiliated

o
r lo

cal fairs.

P
aten

t an
d
 C

o
p
y
rig

h
t In

fo
rm

atio
n

Y
o

u
 m

ay
 w

an
t to

 co
n

sid
er ap

p
ly

in
g

 fo
r a p

aten
t o

r co
p

y
rig

h
t if y

o
u

w
an

t to
 p

ro
tect y

o
u

r w
o

rk
.  Y

o
u

 can
 co

n
tact th

e O
ffice o

f P
u

b
lic

A
ffairs, U

.S
. P

aten
t O

ffice, at 1
-8

0
0

-7
8

6
-9

1
9

9
 fo

r P
aten

t in
fo

rm
atio

n
 o

r

th
e L

ib
rary

 o
f C

o
n

g
ress at 2

0
2

-7
0

7
-3

0
0

0
 fo

r co
p

y
rig

h
t in

fo
rm

atio
n

.

  E
ffects o

f M
arin

e E
n

g
in

e E
x

h
au

st W
ater o

n
 A

lg
ae

Jo
n

e
s, M

a
ry

 E
.

H
o

m
e
to

w
n

 H
ig

h
 S

c
h

o
o

l, H
o

m
e
to

w
n

, P
A

T
h

is p
ro

je
c
t in

 its p
re

se
n

t fo
rm

 is th
e
 re

su
lt o

f b
io

a
ssa

y

e
x

p
e
rim

e
n

ta
tio

n
 o

n
 th

e
 e

ffe
c
ts o

f tw
o

-c
y

c
le

 m
a
rin

e
 e

n
g

in
e
 e

x
h

a
u

st

w
ater o

n
 certain

 g
reen

 alg
ae.  T

h
e in

itial id
ea w

as to
 d

eterm
in

e th
e

to
x

icity
 o

f o
u

tb
o

ard
 en

g
in

e lu
b

rican
t.  S

o
m

e su
ccess w

ith
 lu

b
rican

ts

e
v

e
n

tu
a
lly

 le
d

 to
 th

e
 fo

rm
u

la
tio

n
 o

f “
sy

n
th

e
tic

”
 e

x
h

a
u

st w
a
te

r w
h

ic
h

,

in
 tu

rn
, led

 to
 th

e u
se o

f actu
al tw

o
-cy

cle en
g

in
e ex

h
au

st w
ater as th

e

te
st su

b
sta

n
c
e
.

T
o

x
ic

ity
 w

a
s d

e
te

rm
in

e
d

 b
y

 m
e
a
n

s o
f th

e
 sta

n
d

a
rd

 b
o

ttle
 o

r

“
b

a
tc

h
”
 b

io
a
ssa

y
 te

c
h

n
iq

u
e
.

S
c
e
n

e
d

e
sm

u
s q

u
a

d
ric

a
u

d
a

 a
n

d

A
n

kistro
d

esm
u

s sp
. w

ere u
sed

 as th
e test o

rg
an

ism
s.  T

o
x

icity
 w

as

m
easu

red
 in

 term
s o

f a d
ecrease in

 th
e m

ax
im

u
m

 stan
d

in
g

 cro
p

.  T
h

e

e
ffe

c
tiv

e
 c

o
n

c
e
n

tra
tio

n
 - 5

0
%

 (E
C

5
0

) fo
r S

c
e
n

e
d

e
sm

u
s q

u
a

d
ric

a
u

d
a

w
as fo

u
n

d
 to

 b
e 3

.7
5

%
 ex

h
au

st w
ater; fo

r A
n

kistro
d

esm
u

s sp
. 3

.1
%

e
x

h
a
u

st w
a
te

r u
sin

g
 th

e
 b

o
ttle

 te
c
h

n
iq

u
e
.

A
n

o
m

a
lie

s in
 g

ro
w

th
 c

u
rv

e
s ra

ise
d

 th
e
 su

sp
ic

io
n

 th
a
t e

v
a
p

o
ra

-

tio
n

 w
a
s a

ffe
c
tin

g
 th

e
 re

su
lts; th

e
re

fo
re

, a
 flo

w
-th

ro
u

g
h

 sy
ste

m
 w

a
s

im
p

ro
v

ised
 u

tilizin
g

 th
e ch

aracteristics o
f a d

ev
ice called

 a

B
io

m
o

n
ito

r.  U
se

 o
f a

 B
io

m
o

n
ito

r le
sse

n
e
d

 th
e
 in

flu
e
n

c
e
 o

f e
v

a
p

o
ra

-

tio
n

, an
d

 th
e E

C
 5

0
 w

as fo
u

n
d

 to
 b

e 1
.4

%
 ex

h
au

st w
ater u

sin
g

A
n

k
istro

d
e
sm

u
s sp

. a
s th

e
 te

st o
rg

a
n

ism
.  M

ix
e
d

 p
o

p
u

la
tio

n
s o

f

v
ario

u
s alg

ae g
av

e an
 E

C
 5

0
 o

f 1
.2

8
%

 ex
h

au
st w

ater.

T
h

e
 c

o
n

trib
u

tio
n

s o
f th

is p
ro

je
c
t a

re
 tw

o
fo

ld
.  F

irst, th
e
 to

x
ic

ity

o
f tw

o
-cy

cle m
arin

e en
g

in
e ex

h
au

st w
as fo

u
n

d
 to

 b
e co

n
sid

erab
ly

g
re

a
te

r th
a
n

 re
p

o
rte

d
 in

 th
e
 lite

ra
tu

re
 (1

.4
%

 v
s. 4

.2
%

).  S
e
c
o

n
d

ly, th
e

b
e
n

e
fits o

f a
 flo

w
-th

ro
u

g
h

 b
io

a
ssa

y
 te

c
h

n
iq

u
e
 u

tiliz
in

g
 th

e

B
io

m
o

n
ito

r w
a
s d

e
m

o
n

stra
te

d
.

S
a
m

p
le A

b
stra

ct

h
ttp

://w
w

w
.ch

ica
g
o
m

a
n

u
a
lo

fsty
le.o

rg
/h

o
m

e.h
tm

l

C
h

ica
g
o
 M

a
n

u
a
l o

f S
ty

le

T
h

e C
h

ica
g

o
 M

a
n

u
a

l o
f S

tyle
 p

resen
ts tw

o
 b

asic d
o

cu
m

en
tatio

n

sy
stem

s. T
h

e m
o

re co
n

cise au
th

o
r-d

ate sy
stem

 h
as lo

n
g

 b
een

 u
sed

b
y

 th
o

se in
 th

e p
h

y
sical, n

atu
ral, an

d
 so

cial scien
ces. In

 th
is

sy
stem

, so
u

rces are b
riefly

 cited
 in

 th
e tex

t, u
su

ally
 in

 p
aren

th
eses,

b
y

 au
th

o
r’s last n

am
e an

d
 d

ate o
f p

u
b

licatio
n

. T
h

e sh
o

rt citatio
n

s

are am
p

lified
 in

 a list o
f referen

ces, w
h

ere fu
ll b

ib
lio

g
rap

h
ic

in
fo

rm
atio

n
 is p

ro
v

id
ed

.
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4
)

V
isu

a
l D

isp
la

y
:

Y
o

u
 w

an
t to

 attract an
d

 in
fo

rm
.  M

ak
e it easy

 fo
r in

terested

sp
ectato

rs an
d

 ju
d

g
es to

 assess y
o

u
r stu

d
y

 an
d

 th
e resu

lts

y
o

u
 h

av
e o

b
tain

ed
.  Y

o
u

 w
an

t to
 ‘catch

 th
e ey

e’ o
f th

e

ju
d

g
es an

d
 co

n
v

in
ce th

em
 th

at th
e research

 is o
f su

fficien
t

q
u

ality
 to

 d
eserv

e clo
ser scru

tin
y.  M

o
st d

isp
lay

s o
r b

o
ard

s

h
av

e th
ree sectio

n
s an

d
 are free stan

d
in

g
.  F

o
r th

e m
o

st

p
art, th

e d
isp

lay
s are p

u
t o

n
 a tab

le.  M
o

st ju
d

g
es g

et a

ch
an

ce to
 lo

o
k

 at th
e b

o
ard

 b
efo

re th
e in

terv
iew

s. M
ak

e th
e

m
o

st o
f y

o
u

r sp
ace u

sin
g

 clear an
d

 co
n

cise d
isp

lay
s.  Y

o
u

n
ev

er g
et a seco

n
d

 ch
an

ce to
 m

ak
e a first im

p
ressio

n
!

P
lease b

e su
re to

 referen
ce th

e D
isp

lay
 an

d
 S

afety
 R

u
les o

n

p
ag

e 6
 o

f th
e In

tern
atio

n
al R

u
les an

d
 G

u
id

elin
es; th

is

in
fo

rm
atio

n
 is also

 av
ailab

le o
n

 th
e S

o
ciety

 fo
r S

cien
ce &

th
e P

u
b

lic w
eb

site at w
w

w
.so

ciety
fo

rscien
ce.o

rg
.

H
elp

fu
l h

in
ts fo

r d
isp

la
y

:

a)
C

u
r
re

n
t Y

e
a

r
:  M

ak
e su

re th
e b

o
ard

 reflects th
e cu

rren
t

y
ear’s w

o
rk

 o
n

ly.  P
rio

r y
ear’s d

ata b
o

o
k

s are p
erm

itted
 at

y
o

u
r p

ro
ject.

b
)

G
o

o
d

 T
itle:  Y

o
u
r title is an

 ex
trem

ely
 im

p
o
rtan

t atten
tio

n
-

g
rab

b
er.  A

 g
o

o
d

 title sh
o

u
ld

 sim
p

ly
 an

d
 accu

rately
 p

resen
t

y
o

u
r research

 an
d

 d
ep

ict th
e n

atu
re o

f th
e p

ro
ject. T

h
e title

sh
o

u
ld

 m
ak

e th
e casu

al o
b

serv
er w

an
t to

 k
n

o
w

 m
o

re.

c)
T

a
k

e
 P

h
o

to
g

r
a

p
h

s:  M
an

y
 p

ro
jects in

v
o

lv
e elem

en
ts th

at

m
ay

 n
o

t b
e safely

 ex
h

ib
ited

 at th
e F

air, b
u

t are an
 im

p
o

rtan
t

p
art o

f th
e p

ro
ject.  Y

o
u

 m
ig

h
t w

an
t to

 tak
e p

h
o

to
g

rap
h

s o
f

im
p

o
rtan

t p
arts/p

h
ases o

f y
o

u
r ex

p
erim

en
t to

 u
se in

 y
o

u
r

d
isp

lay.  P
h

o
to

g
rap

h
 o

r o
th

er v
isu

al im
ag

es o
f h

u
m

an
 test

su
b

jects m
u

st h
av

e in
fo

rm
ed

 co
n

sen
t (H

u
m

an
 S

u
b

ject F
o

rm

4
.  P

lease see p
ag

e 7
 o

f th
e In

tern
atio

n
al R

u
les).  C

red
it

m
u

st b
e g

iv
en

 fo
r all p

h
o

to
g

rap
h

s.

d
)

B
e
 O

r
g

a
n

iz
e
d

:  M
ak

e su
re y

o
u

r d
isp

lay
 fo

llo
w

s a

seq
u

en
ce an

d
 is lo

g
ically

 p
resen

ted
 an

d
 easy

 to
 read

.

R
each

 o
u

t to
 th

e ‘sk
im

-read
er’. A

 g
lan

ce sh
o

u
ld

 p
erm

it

an
y

o
n

e (p
articu

larly
 th

e ju
d

g
es) to

 lo
cate q

u
ick

ly
 th

e title,

ab
stract, ex

p
erim

en
ts, resu

lts an
d

 co
n

clu
sio

n
s.  W

h
en

 y
o

u

arran
g

e y
o

u
r d

isp
lay, im

ag
in

e th
at y

o
u

 are seein
g

 it fo
r th

e

first tim
e. H

ig
h

lig
h

t y
o

u
r resu

lts u
sin

g
 k

ey
 g

rap
h

s th
at

sh
o

w
 th

e relatio
n

sh
ip

s o
f th

e tw
o

 v
ariab

les tested
. U

se th
e

g
rap

h
s to

 g
iv

e a ‘p
ictu

re’ o
f th

e d
ata fo

r y
o

u
r v

iew
ers.

T
h

ese g
rap

h
s w

ill p
ro

v
id

e an
 easier m

eth
o

d
 o

f v
iew

in
g

 th
e

d
ata rath

er th
at ju

st seein
g

 th
e reco

rd
ed

 q
u

an
titativ

e d
ata.

e)
E

y
e
-C

a
tc

h
in

g
:  M

ak
e y

o
u

r d
isp

lay
 stan

d
 o

u
t.  U

se n
eat,

co
lo

rfu
l h

ead
in

g
s, ch

arts an
d

 g
rap

h
s to

 p
resen

t y
o

u
r

p
ro

ject.  P
ay

 sp
ecial atten

tio
n

 to
 th

e lab
elin

g
 o

r g
rap

h
s,

ch
arts, d

iag
ram

s, p
h

o
to

g
rap

h
s, an

d
 tab

les to
 en

su
re th

at

each
 h

as a title an
d

 ap
p

ro
p

riate lab
el d

escrib
in

g
 w

h
at is

b
ein

g
 d

em
o

n
strated

.  A
n

y
o

n
e sh

o
u

ld
 b

e ab
le to

 u
n

d
erstan

d

th
e v

isu
als w

ith
o

u
t fu

rth
er ex

p
lan

atio
n

.

f) C
o
rrectly

 P
resen

ted
 a

n
d

 W
ell-C

o
n

stru
cted

:  B
e su

re to

ad
h

ere to
 th

e size lim
itatio

n
s an

d
 safety

 ru
les w

h
en

p
rep

arin
g

 y
o

u
r d

isp
lay.  D

isp
lay

 all req
u

ired
 fo

rm
s fo

r y
o

u
r

p
ro

ject.  M
ak

e su
re y

o
u

r d
isp

lay
 is stu

rd
y, as it w

ill n
eed

 to

rem
ain

 in
tact fo

r q
u

ite a w
h

ile.  Y
o

u
 m

u
st also

 co
n

sid
er th

e

w
eig

h
t o

f th
e p

ro
ject fo

r sh
ip

p
in

g
.  It can

 b
e v

ery
 co

stly
 to

sh
ip

 a h
eav

y
 b

o
ard

.  K
eep

 y
o

u
r m

aterials lig
h

t, b
u

t stro
n

g
.

P
le

a
se

 N
o

te
:  T

h
e ju

d
g

es are ju
d

g
in

g
 y

o
u

r research
, n

o
t th

e

d
isp

lay.  S
o

 d
o

n
’t sp

en
d

 an
 ex

cessiv
e am

o
u

n
t o

f tim
e o

r

m
o

n
ey

 o
n

 th
e b

o
ard

.  Y
o

u
 are b

ein
g

 ju
d

g
ed

 o
n

 th
e scien

ce

n
o

t th
e sh

o
w

!

5
)

J
u

d
g
in

g

Ju
d

g
es ev

alu
ate an

d
 fo

cu
s o

n
 1

) w
h

at th
e stu

d
en

t d
id

 in
 th

e

cu
rren

t y
ear; 2

) h
o

w
 w

ell a stu
d

en
t fo

llo
w

ed
 th

e scien
tific,

en
g
in

eerin
g
, co

m
p
u
ter p

ro
g
ram

m
in

g
 o

r m
ath

em
atical

m
eth

o
d

o
lo

g
ies; 3

) th
e d

etail an
d

 accu
racy

 o
f research

 as

d
o

cu
m

en
ted

 in
 th

e d
ata b

o
o

k
; an

d
 4

) w
h

eth
er ex

p
erim

en
tal

p
ro

ced
u

res w
ere u

sed
 in

 th
e b

est p
o

ssib
le w

ay.

Ju
d

g
es lo

o
k

 fo
r w

ell th
o

u
g

h
t-o

u
t research

.  T
h

ey
 lo

o
k

 at

h
o

w
 sig

n
ifican

t y
o

u
r p

ro
ject is in

 it’s field
; h

o
w

 th
o

ro
u

g
h

y
o

u
 w

ere, an
d

 h
o

w
 m

u
ch

 o
f th

e ex
p

erim
en

t th
o

u
g

h
t an

d

d
esig

n
 is y

o
u

r o
w

n
 w

o
rk

.

In
itially, ju

d
g

es g
et th

eir in
fo

rm
atio

n
 fro

m
 y

o
u

r b
o

ard
,

ab
stract an

d
 research

 p
ap

er to
 learn

 w
h

at th
e p

ro
ject is

ab
o

u
t, b

u
t it is th

e In
te

r
v

ie
w

 th
at w

ill b
e th

e fin
al

d
eterm

in
atio

n
 o

f y
o

u
r w

o
rk

.  Ju
d

g
es ap

p
lau

d
 th

o
se stu

d
en

ts

w
h

o
 can

 sp
eak

 freely
 an

d
 co

n
fid

en
tly

 ab
o

u
t th

eir w
o

rk
.

T
h

ey
 are n

o
t in

terested
 in

 m
em

o
rized

 sp
eech

es o
r

p
resen

tatio
n

s –
 th

ey
 sim

p
ly

 w
an

t to
 ta

lk
 w

ith
 y

o
u

 ab
o

u
t

y
o

u
r research

 to
 see if y

o
u

 h
av

e a g
o

o
d

 g
rasp

 o
f y

o
u

r

p
ro

ject fro
m

 start to
 fin

ish
.  It is im

p
o

rtan
t to

 start th
e

in
terv

iew
 o

ff rig
h

t.  G
reet th

e ju
d

g
es an

d
 in

tro
d

u
ce y

o
u

rself.

Y
o

u
 w

an
t to

 m
ak

e a g
o

o
d

 first im
p

ressio
n

.  A
p

p
earan

ce,

g
o

o
d

 m
an

n
ers, ap

p
ro

p
riate attire, an

d
 en

th
u

siasm
 fo

r w
h

at

y
o

u
 are d

o
in

g
 w

ill im
p

ress th
e ju

d
g

es.

Ju
d

g
es o

ften
 ask

 q
u

estio
n

s to
 test y

o
u

r in
sig

h
t in

to
 y

o
u

r

p
ro

jects su
ch

 as: “H
o

w
 d

id
 y

o
u

 co
m

e u
p

 w
ith

 th
is id

ea?

“W
h

at w
as y

o
u

r ro
le?”, “W

h
at d

id
n

’t y
o

u
 d

o
?”, “W

h
at

fu
rth

er p
lan

s d
o

 y
o

u
 h

av
e to

 co
n

tin
u

e research
?” an

d

“W
h

at are th
e p

ractical ap
p

licatio
n

s o
f y

o
u

r p
ro

ject?”

R
em

em
b

er th
at th

e ju
d

g
es n

eed
 to

 see if y
o

u
 u

n
d

erstan
d

 th
e

b
asic p

rin
cip

les o
f scien

ce b
eh

in
d

 y
o

u
r p

ro
ject o

r to
p

ic area.

T
h

ey
 w

an
t to

 d
eterm

in
e if y

o
u

 h
av

e co
rrectly

 m
easu

red
 an

d

an
aly

zed
 th

e d
ata.  T

h
ey

 w
an

t to
 k

n
o

w
 if y

o
u

 can
 d

eterm
in

e

p
o

ssib
le so

u
rces o

f erro
r in

 y
o

u
r p

ro
ject an

d
 h

o
w

 y
o

u
 m

ig
h

t

ap
p

ly
 y

o
u

r fin
d

in
g

s to
 th

e ‘real’ w
o

rld
.  F

in
ally, th

e ju
d

g
es

seek
 to

 en
co

u
rag

e y
o

u
 in

 y
o

u
r scien

tific effo
rts an

d
 y

o
u

r

fu
tu

re g
o

als/career in
 scien

ce.  R
elax

, sm
ile an

d
 en

jo
y

 y
o

u
r

tim
e to

 learn
 fro

m
 th

em
 an

d
 accep

t th
eir acco

lad
es fo

r y
o

u
r

fin
e w

o
rk

.
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b
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h
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