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 a

pr
ob

le
m

-b
as

ed



cu
rr

ic
ul

um
 in

 th
e 

fi
rs

t c
ur

ri
cu

lu
m

 y
ea

rs
 w

ill
 u

se
 le

ar
ni

ng
 is

su
es

 a
s 

st
ri

ct
 g

ui
de

lin
es

 to
st

ud
y 

th
e 

lit
er

at
ur

e 
st

ep
-b

y-
st

ep
, w

he
re

as
 in

 la
te

r 
ye

ar
s 

th
ey

 w
ill

 u
se

 le
ar

ni
ng

 is
su

es
as

 g
lo

ba
l g

ui
de

lin
es

 th
at

 f
it 

th
ei

r 
in

di
vi

du
al

ne
ed

s 
an

d 
in

te
re

st
s 

be
tte

r.
 T

he
 a

im
 o

f 
th

is
st

ud
y 

w
as

, f
ir

st
 o

f 
al

l, 
to

 te
st

 th
is

 h
yp

ot
he

si
s 

an
d 

to
 f

in
d 

ou
t w

he
th

er
 th

er
e 

ar
e 

di
ff

er
en

ce
s

be
tw

ee
n 

th
e 

ye
ar

s 
of

 tr
ai

ni
ng

. I
f 

st
ud

en
ts

, i
n 

th
e 

hi
gh

er
 c

ur
ri

cu
lu

m
 y

ea
rs

, s
ho

w
 in

cr
ea

se
d

us
e 

of
 le

ar
ni

ng
 is

su
es

 a
s 

gl
ob

al
 g

ui
de

lin
es

,a
nd

 r
el

y 
m

or
e 

on
 th

ei
r 

ow
n 

ne
ed

s 
an

d 
in

te
re

st
s,

th
is

 m
ig

ht
 in

di
ca

te
 th

at
 s

tu
de

nt
s 

be
co

m
e 

be
tte

r 
se

lf
-d

ir
ec

te
d 

le
ar

ne
rs

.
A

 f
ol

lo
w

-u
p 

qu
es

tio
n 

ad
dr

es
se

d 
in

 th
is

 s
tu

dy
 w

as
 w

he
th

er
 s

tu
de

nt
s 

w
ho

 u
se

d 
le

ar
ni

ng
is

su
es

 m
or

e 
as

 g
lo

ba
l g

ui
de

lin
es

 th
at

 f
it 

th
ei

r 
pe

rs
on

al
 n

ee
ds

 a
nd

 in
te

re
st

, w
ou

ld
 s

pe
nd

m
or

e 
tim

e 
on

 in
di

vi
du

al
 s

tu
dy

. I
n 

a 
pr

ob
le

m
-b

as
ed

 c
ur

ri
cu

lu
m

, s
ch

ed
ul

ed
 a

ct
iv

iti
es

(t
ut

or
ia

l g
ro

up
s,

 le
ct

ur
es

, s
ki

lls
 tr

ai
ni

ng
, e

tc
.)

 a
re

 k
ep

t a
t a

 m
in

im
um

 p
er

 w
ee

k 
to

 p
ro

vi
de

am
pl

e 
tim

e 
fo

r 
in

di
vi

du
al

 s
tu

dy
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It
 w
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 e

xp
ec

te
d 

th
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 s
tu

de
nt

s 
w

ho
 s

tu
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ed
 b

ey
on

d
th

e 
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ar
ni

ng
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su
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 g
en

er
at
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, w

ou
ld

 s
pe

nd
 m

or
e 

tim
e 
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di
vi

du
al

 s
tu

dy
. I

n 
ad

di
tio

n,
it 

w
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 a
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o 
ex

pe
ct

ed
 th

at
 s

tu
de

nt
s 

w
ith
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 le
ar

ni
ng
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pp

ro
ac

h 
w

ou
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 a
ch

ie
ve

 b
et

te
r
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 p

er
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an

ce
 te

st
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 T
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 e
xa

m
in

at
io

n 
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st
em
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 p
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-b
as

ed
 c

ur
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cu
lu

m
, s
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h
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 th

e 
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e 
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r 
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at
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ar

ni
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 d

ur
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g
in

di
vi
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al
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tu
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t a
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g 
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n 
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In

 s
um

m
ar
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 d
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w
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tu
dy
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ir

st
, i
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w

hi
ch
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 d
o 

st
ud

en
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m
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e 
us

e 
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 th
e 
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te

d 
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ar
ni

ng
 is

su
es
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i.e

. a
s 

st
ri

ct
 g

ui
de

lin
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r 
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l g
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de
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an
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er
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a 
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en
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ng
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of

 tr
ai

ni
ng
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co
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 d
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ge
ne
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ni

ng
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su
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 r
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at
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m
e 
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t o
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tu
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ie
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m
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t o
n
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rf
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m
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M
et
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d

M
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T
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 s
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 c
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t t
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l o
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M
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st
ri
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N
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e 
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 P

ri
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 to
 th

e 
co

ns
tr

uc
tio

n 
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 a
 q

ue
st

io
nn

ai
re

, 1
2

st
ud

en
ts

 w
er

e 
in

te
rv

ie
w

ed
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 g
ai

n 
m

or
e 

in
si

gh
t i

nt
o 

w
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th
er
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 w

ha
t e

xt
en

t l
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g
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a 

ro
le

 d
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tu
dy

. B
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ed
 o

n 
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r 

re
sp
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 d
ev
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n 
th
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ev

en
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m
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e 

ex
te
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en
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ra
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d
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ng
 is
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 d
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 b
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 b
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 d
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 d
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e 
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ra
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p

D
ur
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de
d 

by
 ..

.
-t
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W
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e 
tu
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l g
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e 
m
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n
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-
I c

ho
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ur
e 
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 m
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 r
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th
er
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 is

 im
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rt
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t f
or

 th
e 
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co

nt
en

t
-

I o
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n 
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at
e 

m
y 

ow
n 

le
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 is
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-

I s
tu
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or
e 

br
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y 
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 w
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s 

on
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w
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e 
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ar

ni
ng

 is
su

es
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W
he

n 
m
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 s
tu
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 r
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te
d 
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e 
le
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ng
 is

su
es

,
I a

m
 a
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ai

d 
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ill
 h
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e 
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 in
 m
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kn
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e

- 
D

ur
in

g 
m
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in

di
vi

du
al

 s
tu

dy
 I 

al
w
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s 

tr
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at
e 

di
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re
nt

to
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T
o 
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se
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 c
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st
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ct
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f 

th
e 

tw
o 

di
m

en
si
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s,
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 c
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rm
at

or
y 
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se
s 

w
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pe
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or
m

ed
.' 

T
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 r
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 s
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 a
 c
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-s
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ar
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e 
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=

47
9)
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.0
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nd
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G
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id
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R
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6.
 T

he
 c

on
st

ra
in

ts
 a

s 
de

fi
ne

d 
by

 S
ar

is
 a

nd
 S

tr
on
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or

st
 "

 a
re

 m
et

, s
uc

h 
th

at
 th

e 
da

ta
ar

e 
as

su
m

ed
 to

 f
it 

th
e 

tw
o 

di
m

en
si

on
s 

re
as

on
ab

ly
.

T
he

 q
ue

st
io

nn
ai

re
 f

ur
th

er
 c
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ta

in
ed

 o
ne

 a
dd

iti
on

al
 q

ue
st

io
n 

in
 w

hi
ch

 s
tu

de
nt

s 
ha

d 
to

es
tim

at
e 

th
e 

m
ea

n 
tim

e 
th

ey
 s

pe
nt

 o
n 

in
di

vi
du

al
 s

tu
dy

 p
er

 w
ee

k.
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 s
tu

dy
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n 
T

il 
an

d
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ag

ue
s

14
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ow
ed

 th
at

 th
is

 m
et

ho
d 

pr
ov

id
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 r

ea
so

na
bl

y 
re

lia
bl

e 
in

di
ca

to
r 

of
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m
e

sp
en

t o
n 

in
di

vi
du

al
 s

tu
dy

.
A

ca
de

m
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ch

ie
ve

m
en

t w
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 m
ea

su
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d 
by

 u
si

ng
 th
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or
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 o
n 
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o 

di
ff

er
en

t f
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m
s 

of
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st
s.
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T
he

 f
ir

st
 ty

pe
 w

as
 th

e 
bl

oc
k 

te
st

. I
n 

ge
ne

ra
l t

he
 b

lo
ck

 te
st

, a
dm

in
is

te
re

d 
af

te
r 

ea
ch

 b
lo

ck
,

re
fl

ec
ts

 th
e 

co
nt

en
t o

f 
th

e 
fo

re
go

in
g 

bl
oc

k 
of

 s
ix

 w
ee

ks
. T

he
 m

aj
or

 g
oa

l i
s 

to
 a

ss
es

s
st

ud
en

ts
' k

no
w

le
dg

e 
ab

ou
t t

he
 b

lo
ck

 c
on

te
nt

s 
an

d 
to

 p
ro

vi
de

 s
tu

de
nt

s 
w

ith
 f

ee
db

ac
k

on
 th

ei
r 

ac
hi

ev
em

en
t i

n 
re

la
tio

n 
to

 th
e 

co
ur

se
 o

bj
ec

tiv
es

. E
ac

h 
te

st
 is

co
m

po
se

d 
of

 1
60

to
 1

90
 q

ue
st

io
ns

 in
 th

e 
tr

ue
/f

al
se

 f
or

m
at

 w
ith

 a
n 

'I 
do

n'
t k

no
w

' o
pt

io
n 

(t
he

 q
ue

st
io

n-
m

ar
k

op
tio

n)
. A

 c
or

re
ct

 a
ns

w
er

 s
co

re
s 

pl
us

 o
ne

, w
ith

 a
n 

in
co

rr
ec

t a
ns

w
er

 s
co

ri
ng

 m
in

us
 o

ne
.

T
he

 q
ue

st
io

n 
m

ar
k 

sc
or

es
 z

er
o.

 T
he

 o
ve

ra
ll 

sc
or

e 
is

 th
e 

co
rr

ec
t m

in
us

 in
co

rr
ec

t s
co

re
an

d 
is

 e
xp

re
ss

ed
 o

n 
a 

pe
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en
ta

ge
 s

ca
le

.
T

he
 o

th
er

 te
st

 is
 th

e 
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og
re

ss
 te

st
. A

ll 
st

ud
en

ts
 o

f 
ev

er
y 

ye
ar

 o
f 

tr
ai

ni
ng

 a
re

 r
eq

ui
re

d
to

 ta
ke

 th
e 

Pr
og

re
ss

 te
st

 w
hi

ch
 is

 a
 c

om
pr

eh
en

si
ve

 te
st

 a
t g

ra
du

at
e 

le
ve

l, 
sa

m
pl

ed
 f

ro
m

th
e 

to
ta

l b
od

y 
of

 m
ed

ic
al

 k
no

w
le

dg
e,

 f
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 a

 y
ea

r!
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tu
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s 
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ot
 p
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 th
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r 

th
e 

pr
og

re
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 th

er
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e 
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w
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 th
e 

in
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du

al
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-t
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t d

ir
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te
d 

st
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ac
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iti
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tu

de
nt
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h 
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 c
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m
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se
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em
s,

 w
ith

 a
 q

ue
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n
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op
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n.

 T
ot
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 s
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re
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 e
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im

ila
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te
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e
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d 
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aa
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t p
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gr
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 p
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 c
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h 

di
m

en
si

on
s

(l
ea

rn
in

g 
is

su
e 

re
st

ri
ct

iv
e 

ap
pr

oa
ch

 a
nd

 le
ar

ni
ng

 is
su

e 
br

oa
de

ni
ng

 a
pp

ro
ac

h)
. T

o 
fa

ci
lit

at
e

th
e 

in
te

rp
re

ta
tio

n 
of

 th
e 

da
ta

, t
he

 m
ea

n 
sc

or
es

 w
er

e 
ca

te
go

ri
ze

d 
in

to
 th

re
e 

gr
ou

ps
: t

he
lo

w
es

t g
ro

up
 (

m
ea

n 
sc

or
e 

<
3)

, a
 m

id
dl

e 
gr

ou
p 

(s
co

re
 b

et
w

ee
n 

3 
an

d 
4)

 a
nd

 th
e 

hi
gh

es
t

gr
ou

p 
(m

ea
n 

sc
or

e 
>

 4
).

 F
or

 e
ac

h 
gr

ou
p 

th
e 

m
ea

n 
tim

e 
sp

en
t o

n 
in

di
vi

du
al

 s
tu

dy
 w

as
ca

lc
ul

at
ed

. B
lo

ck
-t

es
t s

co
re

s 
w

er
e 

tr
an

sf
or

m
ed

 in
to

 z
-s

co
re

s 
pe

r 
ye

ar
 a

nd
 a

ve
ra

ge
d 

ac
ro

ss
al

l s
ev

en
 te

st
s 

of
 th

at
 y

ea
r.

 T
he

 s
am

e 
pr

oc
ed

ur
e 

w
as

 f
ol

lo
w

ed
 w

ith
 s

co
re

s 
fr

om
 a

ll 
fo

ur
pr

og
re

ss
 te

st
s 

in
 e

ac
h 

ye
ar

 o
f 

tr
ai

ni
ng

.
D

if
fe

re
nc

es
 b

et
w

ee
n 

st
ud

en
ts

' s
co

re
s 

in
 e

ac
h 

di
m

en
si

on
 o

n 
th

e 
ho

ur
s 

sp
en

t o
n 

in
di

vi
du

al
st

ud
y 

an
d 

th
e 

te
st

-s
co

re
 w

er
e 

an
al

ys
ed

 u
si

ng
 A

N
C

O
V

A
 w

ith
 y

ea
rs

 o
f 

tr
ai

ni
ng

 a
s 

a 
co

-v
ar

ia
te

.
Sp

ec
if

ic
 d

if
fe

re
nc

es
 a

cr
os

s 
th

e 
ye

ar
s 

of
 tr

ai
ni

ng
 w

er
e 

an
al

ys
ed

 w
ith

 p
os

t-
ho

c 
an

al
ys

es
,

us
in

g 
th

e 
Sc

he
ff

é 
F-

te
st

.

3

R
es

ul
ts

In
 to

ta
l 4

79
 s

tu
de

nt
s 

fi
lle

d 
in

 th
e 

qu
es

tio
nn

ai
re

 (
re

sp
on

se
 6

9%
).

 I
n 

th
e 

fi
rs

t y
ea

r 
th

e
re

sp
on

se
 r

at
e 

w
as

 7
3%

 (
n=

15
5)

, i
n 

th
e 

se
co

nd
 y

ea
r 

72
%

 (
n=

 1
49

),
 in

 th
e 

th
ir

d 
ye

ar
 7

2%
(n

=
10

1)
 a

nd
 5

5%
 (

n=
73

) 
in

 th
e 

fo
ur

th
 y

ea
r.

R
es

ul
ts

 in
 T

ab
le

 1
 s

ho
w

 th
at

 th
e 

m
ea

n 
sc

or
e 

on
 th

e 
fi

rs
t d

im
en

si
on

 (
le

ar
ni

ng
 is

su
e 

re
st

ri
ct

iv
e

ap
pr

oa
ch

) 
w

as
 h

ig
he

st
 a

m
on

g 
fi

rs
t-

ye
ar

 s
tu

de
nt

s 
an

d 
th

e 
lo

w
es

t i
n 

th
e 

th
ir

d 
an

d 
fo

ur
th

ye
ar

. T
he

se
 s

co
re

s 
di

ff
er

 s
ig

ni
fi

ca
nt

ly
 F

(3
 , 

46
8)

 =
 7

.1
9,

p 
<

 .0
01

, i
.e

., 
Sc

he
ff

é 
F-

te
st

 s
ho

w
ed

th
at

 th
e 

m
ea

n 
sc

or
e 

of
 th

e 
fi

rs
t-

ye
ar

 s
tu

de
nt

s 
di

ff
er

s 
si

gn
if

ic
an

tly
 f

ro
m

 th
os

e 
of

 th
e 

th
ir

d
an

d 
th

e 
fo

ur
th

-y
ea

r 
st

ud
en

ts
.

T
ab

le
 1

.
M

ea
n 

sc
or

es
 o

n 
th

e 
di

m
en

si
on

s 
(m

ea
n)

, s
ta

nd
ar

d 
de

vi
at

io
n 

(s
d)

, n
um

be
r

of
 s

tu
de

nt
s 

(N
) 

fo
r 

th
e 

to
ta

l g
ro

up
 a

nd
 p

er
 y

ea
r.

L
ea

rn
in

g 
is

su
e

re
st

ri
ct

iv
e 

ap
pr

oa
ch

L
ea

rn
in

g 
is

su
e

br
oa

de
ni

ng
 a

pp
ro

ac
h

m
ea

n
sd

N
m

ea
n

sd
N

Y
ea

r 
1

3.
7

.6
15

1
3.

1
.6

15
1

Y
ea

r 
2

3.
6

.6
14

5
3.

4
.6

14
4

Y
ea

r 
3

3.
4

.7
10

1
3.

4
.8

10
1

Y
ea

r 
4

3.
4

.7
74

3.
5

.7
74

T
ot

al
 g

ro
up

3.
6

.7
47

1
3.

3
.7

47
0

T
ab

le
 1

 a
ls

o 
sh

ow
s 

th
at

 f
or

 th
e 

se
co

nd
 d

im
en

si
on

 (
le

ar
ni

ng
 is

su
e 

br
oa

de
ni

ng
 a

pp
ro

ac
h)

st
ud

en
ts

 s
co

re
 lo

w
es

t i
n 

th
e 

fi
rs

t y
ea

r 
an

d 
hi

gh
es

t i
n 

th
e 

fo
ur

th
 y

ea
r.

 T
he

 s
co

re
s 

be
tw

ee
n

ye
ar

s 
di

ff
er

 s
ig

ni
fi

ca
nt

ly
 o

n 
th

is
 d

im
en

si
on

 [
F(

3,
 4

67
) 

=
 5

.8
1,

 p
 <

 .0
01

],
 th

at
is

, t
he

 f
ir

st
-

ye
ar

 s
tu

de
nt

s 
di

ff
er

 s
ig

ni
fi

ca
nt

ly
 f

ro
m

 th
e 

se
co

nd
, t

hi
rd

 a
nd

fo
ur

th
-y

ea
r 

st
ud

en
ts

.

T
ab

le
 2

.
M

ea
n 

ho
ur

s 
sp

en
t o

n 
in

di
vi

du
al

 s
tu

dy
 (

m
ea

n)
, s

ta
nd

ar
d 

de
vi

at
io

n 
(s

d)
, n

um
be

r 
of

 s
tu

de
nt

s 
in

 e
ac

h
gr

ou
p 

(N
) 

fo
r 

bo
th

 d
im

en
si

on
s 

(l
ea

rn
in

g 
is

su
e 

re
st

ri
ct

iv
e 

ap
pr

oa
ch

 a
nd

 le
ar

ni
ng

 is
su

e 
br

oa
de

ni
ng

 a
pp

ro
ac

h)
,

sp
lit

 u
p 

fo
r 

st
ud

en
ts

 s
co

ri
ng

 lo
w

, m
id

dl
e 

an
d 

hi
gh

 o
n 

ea
ch

 d
im

en
si

on
J,

ca
rn

in
g 

is
su

e 
re

st
ric

tiv
e

H
ig

h
1.

ea
rn

in
g 

is
su

e 
br

oa
de

ni
ng

L
ow

M
id

dl
e

m
ea

n

Lo
w

m
id

dl
e

tr
io

m
ea

n 
sd

N
m

ea
n 

sd
N

sd
N

m
ea

n 
sd

N
m

ea
n

sd
N

m
ea

n
sd

N

Y
ea

r 
1

14
6

13
15

8
59

16
6

53
14

6
39

16
8

68
19

9
18

Y
ea

r 
2

22
6

15
18

7
58

19
6

38
16

6
26

18
7

64
24

8
22

Y
ea

r 
3

16
8

21
16

8
47

20
8

19
15

5
25

18
9

41
18

8
21

Y
ea

r 
4

20
8

16
18

6
32

17
7

16
14

9
17

19
6

34
20

8
21

T
ot

al
18

8
65

17
7

19
6

18
7

12
6

14
6

10
7

17
7

20
7

20
9

82



T
ab

le
 2

 g
iv

es
 th

e 
m

ea
n 

tim
e 

sp
en

t o
n 

in
di

vi
du

al
st

ud
y 

fo
r 

th
re

e 
gr

ou
ps

: s
tu

de
nt

s

sc
or

in
g 

in
 th

e 
lo

w
, m

id
dl

e 
an

d 
hi

gh
 r

an
ge

s 
on

 e
ac

h
di

m
en

si
on

. T
he

 th
re

e 
gr

ou
ps

in
 th

e 
di

m
en

si
on

 "
le

ar
ni

ng
 is

su
e 

re
st

ri
ct

iv
e"

 d
o 

no
td

if
fe

r 
si

gn
if

ic
an

tly
 o

n 
th

e
ho

ur
s 

sp
en

t o
n 

in
di

vi
du

al
 s

tu
dy

 F
(2

, 3
85

) 
=

 .9
0,

p 
<

.4
05

. F
or

 th
e 

di
m

en
si

on
"l

ea
rn

in
g 

is
su

e 
br

oa
de

ni
ng

" 
gr

ou
ps

 d
if

fe
r 

si
gn

if
ic

an
tly

 in
ho

ur
s 

sp
en

t o
n 

in
di

vi
du

al

st
ud

y 
F(

2,
 3

84
) 

=
 1

0.
80

,p
 <

 .0
01

. T
he

se
 d

if
fe

re
nc

es
 c

an
no

t
be

 e
xp

la
in

ed
 b

y
ye

ar
s 

of
 tr

ai
ni

ng
 F

(1
, 3

78
) 

=
1.

37
9,

p 
<

 .2
41

.T
ab

le
 2

 g
iv

es
 th

e 
m

ea
n 

tim
e 

sp
en

t
on

 in
di

vi
du

al
 s

tu
dy

 f
or

 th
re

e 
gr

ou
ps

.T
he

 th
re

e 
gr

ou
ps

 in
 th

e 
di

m
en

si
on

 "
le

ar
ni

ng
is

su
e 

re
st

ri
ct

iv
e"

 d
o 

no
t d

if
fe

r 
si

gn
if

ic
an

tly
 o

n 
th

e 
ho

ur
s 

sp
en

t o
n

in
di

vi
du

al
st

ud
y 

F(
2,

 3
85

) 
=

 .9
0,

p 
<

 .4
05

. F
or

 th
e 

di
m

en
si

on
 "

le
ar

ni
ng

 is
su

e
br

oa
de

ni
ng

"
gr

ou
ps

 d
if

fe
r 

si
gn

if
ic

an
tly

 in
 h

ou
rs

 s
pe

nt
 o

n
in

di
vi

du
al

 s
tu

dy
 F

(2
, 3

84
) 

=
 1

0.
80

,

p 
<

 .0
01

. T
he

se
 d

if
fe

re
nc

es
 c

an
no

tb
e 

ex
pl

ai
ne

d 
by

 y
ea

rs
 o

f 
tr

ai
ni

ng
 F

(1
, 3

78
)

=
 1

.3
79

,p
 <

 .2
41

. F
or

 a
ll 

ye
ar

s,
 s

tu
de

nt
s

w
ith

 th
e 

hi
gh

es
t s

co
re

 o
n 

th
is

 d
im

en
si

on
re

po
rt

ed
 th

e 
m

os
t t

im
e 

sp
en

t o
n 

in
di

vi
du

al
 s

tu
dy

 a
nd

 s
tu

de
nt

s 
w

ith
 th

e 
lo

w
es

t
sc

or
e 

on
 th

is
 d

im
en

si
on

 r
ep

or
te

d 
th

e 
le

as
tt

im
e 

sp
en

t.
T

ab
le

s 
3 

an
d 

4 
co

nt
ai

n 
th

e 
m

ea
n 

bl
oc

k-
te

st
 a

nd
 p

ro
gr

es
s-

te
st

 s
co

re
s 

fo
r 

ea
ch

gr
ou

p 
in

 e
ac

h 
di

m
en

si
on

. T
ab

le
 3

 in
di

ca
te

s 
th

at
 g

ro
up

s
in

 th
e 

fi
rs

t d
im

en
si

on
(l

ea
rn

in
g 

is
su

e 
re

st
ri

ct
iv

e 
ap

pr
oa

ch
) 

di
ff

er
 in

 th
ei

r 
bl

oc
k-

te
st

 a
ch

ie
ve

m
en

t. 
A

tr
en

d 
is

 s
ho

w
n 

th
at

 th
e 

m
or

e 
st

ud
en

ts
 s

tu
dy

 s
tr

ic
tly

 a
cc

or
di

ng
 to

 th
e 

le
ar

ni
ng

is
su

es
, t

he
 lo

w
er

 th
ei

r 
sc

or
e 

on
 th

e 
bl

oc
k-

te
st

. H
ow

ev
er

, t
he

se
 d

if
fe

re
nc

es
 a

re
no

t s
ig

ni
fi

ca
nt

 F
(2

, 4
64

) 
=

 2
.2

0,
p 

<
 .1

12
 . 

T
he

 g
ro

up
s 

ca
te

go
ri

ze
d 

on
 th

e 
se

co
nd

di
m

en
si

on
 (

le
ar

ni
ng

 is
su

e 
br

oa
de

ni
ng

 a
pp

ro
ac

h)
 d

if
fe

r 
si

gn
if

ic
an

tly
 o

n 
th

e 
bl

oc
k

te
st

 F
(2

, 4
65

) 
=

 5
.8

1,
 p

 <
 .0

01
.

T
ab

le
 3

.
M

ea
n 

z-
sc

or
es

 o
n 

bl
oc

k-
te

st
 (

m
ea

n)
, s

ta
nd

ar
d 

de
vi

at
io

n 
(s

d)
, n

um
be

r 
of

 s
tu

de
nt

s 
in

 e
ac

h
w

ou
p 

(N
) 

fo
r 

bo
th

 d
im

en
si

on
s 

(l
ea

rn
in

g 
is

su
e 

re
st

ri
ct

iv
e 

ap
pr

oa
ch

 a
nd

 le
ar

ni
ng

 is
su

e 
br

oa
de

ni
ng

ap
pr

oa
ch

),
 s

pl
it 

up
 f

or
 s

tu
de

nt
s 

sc
or

in
g 

lo
w

, m
id

dl
e 

an
d 

hi
gh

 o
n 

ea
ch

 d
im

en
si

on
Le

ar
ni

ng
 is

su
e 

re
st

ric
tiv

e
Le

ar
ni

ng
 is

su
e 

br
oa

de
ni

ng

Lo
w

M
id

dl
e

H
ig

h
Lo

w
M

id
dl

e
N

ig
h

m
ea

n 
sd

N
m

ea
n

sd
N

m
ea

n 
sd

N
m

ea
n 

sd
 N

m
ea

n 
sd

N
m

ea
n 

sd
N

Y
ea

r 
1

.0
9

.8
17

.1
4

1.
0

74
-.

18
1.

0
59

-.
27

1.
0 

45
.1

3
.9

84
.1

5
1.

0
17

Y
ea

r 
2

.3
9

.4
19

.0
5

.9
71

-.
23

1.
0

42
-.

30
.8

29
-.

02
1.

0
73

.3
3

1.
0

29

Y
ea

r 
3

-.
21

1.
0

28
.0

8
.9

57
.5

3
1.

2
22

-.
06

1.
0 

33
.0

6
1.

0
47

-.
03

1.
0

27

Y
ea

r 
4

.2
4

1.
1

19
-.

13
.9

39
-.

00
.7

19
-.

37
.9

20
.0

8
.9

39
.1

6
1.

0
24

T
ot

al
.0

9
1.

1
83

.0
5

.9
24

1
-.

14
1.

0
14

2
-.

24
.9

 1
27

.0
6

.9
24

3
.1

6
1.

0
97

N
o 

si
gn

if
ic

an
t e

ff
ec

t f
or

 y
ea

rs
 o

f 
tr

ai
ni

ng
 F

(2
, 4

65
) 

=
 .1

0,
 p

 <
 .7

45
 w

as
 f

ou
nd

.
T

he
 s

co
re

s 
on

 th
e 

bl
oc

k 
te

st
 a

re
 h

ig
he

r 
w

he
n 

st
ud

en
ts

 h
av

e 
hi

gh
er

 s
co

re
s 

on

1 
0

th
e 

di
m

en
si

on
. I

n 
ot

he
r 

w
or

ds
, t

he
 m

or
e 

st
ud

en
ts

 s
tu

dy
 b

y 
go

in
g 

be
yo

nd
 th

e 
le

ar
ni

ng
is

su
es

, t
he

 h
ig

he
r 

th
ei

r 
sc

or
e 

on
 th

e 
bl

oc
k 

te
st

.

T
ab

le
 4

.
M

ea
n 

z-
sc

or
es

 o
n 

pr
og

re
ss

- 
te

st
 (

m
ea

n)
, s

ta
nd

ar
d 

de
vi

at
io

n 
(s

d)
, n

um
be

r 
of

 s
tu

de
nt

s 
in

 e
ac

h 
gr

ou
p

(N
) 

fo
r 

bo
th

 d
im

en
si

on
s 

(i
.e

. l
ea

rn
in

g 
is

su
e 

re
st

ri
ct

iv
e 

ap
pr

oa
ch

 a
nd

 le
ar

ni
ng

 is
su

e 
br

oa
de

ni
ng

ap
pr

oa
ch

),
 s

pl
it 

up
 f

or
 s

tu
de

nt
s 

sc
or

in
g 

lo
w

, m
id

dl
e 

an
d 

hi
gh

 o
n 

ea
ch

 d
im

en
si

on
.

Le
ar

ni
ng

 is
su

e 
re

st
ric

tiv
e

Le
ar

ni
ng

 is
su

e 
br

oa
de

ni
ng

sd
N

Lo
w

M
id

dl
e

H
ig

h
Lo

w
M

id
dl

e
B

E
L_

m
ea

n
m

ea
n

sd
N

 m
ea

n 
sd

N
 m

ea
n

sd
N

m
ea

n
sd

N
m

ea
n 

sd
N

Y
ea

r 
1

.1
7

.8
17

.0
2

1.
0

74
-.

03
.9

59
-.

12
.8

45
.0

6
1.

0
84

.0
6

1.
3

17

Y
ea

r 
2

.5
1

1.
4

19
-.

02
.8

71
-.

18
.9

42
-.

19
.8

29
-.

10
1.

0
75

.4
9

1.
3

29

Y
ea

r 
3

.0
8

1.
0

28
-.

05
.8

57
.5

3
1.

2
21

-.
07

.8
31

-.
03

.8
47

.1
6

1.
1

27

Y
ea

r 
4

.3
1

1.
1

19
-.

13
1.

0
39

-.
05

.5
19

-.
24

.6
19

.0
6

1.
0

37
.0

8
1.

2
24

T
ot

al
.2

6
1.

1
83

-.
03

.9
24

1
-.

06
.9

14
1

-.
14

1.
8

12
4

-.
00

.9
24

3
.2

3
1.

2
97

In
 T

ab
le

 4
 th

e 
re

su
lts

 f
or

 th
e 

pr
og

re
ss

 te
st

 a
re

 s
ho

w
n,

 in
di

ca
tin

g 
th

at
 th

e 
th

re
e 

gr
ou

ps
sp

ec
if

ie
d 

in
 th

e 
fi

rs
t d

im
en

si
on

 (
le

ar
ni

ng
 is

su
e 

re
st

ri
ct

iv
e 

ap
pr

oa
ch

) 
di

ff
er

 o
n 

th
e

sc
or

es
 o

n 
th

e 
pr

og
re

ss
 te

st
. T

he
se

 d
if

fe
re

nc
es

 a
re

 s
ig

ni
fi

ca
nt

 F
(2

, 4
63

) 
=

5.
60

,
p 

<
 .0

01
. N

o 
si

gn
if

ic
an

t e
ff

ec
t f

or
 y

ea
rs

 o
f 

tr
ai

ni
ng

 F
(2

, 4
63

) 
=

 .5
1,

p 
<

.4
74

 w
as

fo
un

d.
 S

tu
de

nt
s 

w
ho

 r
ep

or
te

d 
lo

w
 o

n 
th

is
 d

im
en

si
on

 h
av

e 
hi

gh
er

 s
co

re
s 

on
 th

e
te

st
, w

he
re

as
 s

tu
de

nt
s 

w
ho

 r
ep

or
te

d 
hi

gh
 o

n 
th

is
 d

im
en

si
on

 h
av

e 
lo

w
 s

co
re

s 
on

th
e 

pr
og

re
ss

 te
st

. G
ro

up
s 

in
 th

e 
se

co
nd

 d
im

en
si

on
 (

le
ar

ni
ng

 is
su

e 
br

oa
de

ni
ng

 a
pp

ro
ac

h)
al

so
 d

if
fe

r 
si

gn
if

ic
an

tly
 o

n 
th

e 
pr

og
re

ss
 te

st
 F

(2
, 4

65
) 

=
 '7

.9
0,

 p
 <

 .0
01

. T
he

re
w

as
 n

o 
si

gn
if

ic
an

t e
ff

ec
t f

or
 y

ea
rs

 o
f 

tr
ai

ni
ng

 F
(2

, 4
65

) 
=

.2
9,

 p
 <

 5
90

. S
tu

de
nt

s
w

ho
 r

ep
or

te
d 

hi
gh

 o
n 

th
is

 d
im

en
si

on
 h

av
e 

al
so

 h
ig

he
r 

sc
or

es
 o

n 
th

e 
pr

og
re

ss
 te

st
co

m
pa

re
d 

to
 s

tu
de

nt
s 

w
ho

 r
ep

or
te

d 
lo

w
.

D
is

cu
ss

io
n 

an
d 

C
on

cl
us

io
n

T
he

 f
ir

st
 a

im
 o

f 
th

is
 s

tu
dy

 w
as

 to
 a

ns
w

er
 th

e 
qu

es
tio

n 
to

 w
ha

t e
xt

en
t s

tu
de

nt
s 

re
st

ri
ct

th
em

se
lv

es
 to

 th
e 

le
ar

ni
ng

 is
su

es
 g

en
er

at
ed

 in
 th

e 
tu

to
ri

al
 g

ro
up

 a
nd

 to
 w

ha
t e

xt
en

t
th

ey
 g

o 
be

yo
nd

 th
e 

le
ar

ni
ng

 is
su

es
. T

he
 f

ir
st

 c
on

cl
us

io
n 

of
 th

is
 s

tu
dy

, i
s 

th
at

 e
sp

ec
ia

lly
fi

rs
t-

ye
ar

 s
tu

de
nt

s,
 u

se
 le

ar
ni

ng
 is

su
es

 in
 a

 d
if

fe
re

nt
 w

ay
 f

ro
m

 s
tu

de
nt

s 
in

 th
e 

se
ni

or
ye

ar
s.

 F
ir

st
-y

ea
r 

st
ud

en
ts

 c
on

fi
ne

 th
em

se
lv

es
 m

or
e 

st
ri

ct
ly

 to
 th

e 
co

nt
en

t o
fl

ea
rn

in
g

is
su

es
. T

hi
s 

im
pl

ie
s 

th
at

 th
ey

 a
re

 a
ns

w
er

in
g 

th
em

 s
te

p-
by

-s
te

p,
 u

si
ng

 th
em

 a
s 

a
to

ol
 to

 d
em

ar
ca

te
 th

e 
lit

er
at

ur
e.

 I
n 

la
te

r 
ye

ar
s 

st
ud

en
ts

 s
tu

dy
 m

or
e 

ac
co

rd
in

g 
to

th
ei

r 
ow

n 
le

ar
ni

ng
 n

ee
ds

 a
nd

 in
te

re
st

s,
 a

nd
 n

ot
 o

nl
y 

ac
co

rd
in

g 
to

 to
pi

cs
 d

ir
ec

tly
re

la
te

d 
to

 th
e 

le
ar

ni
ng

 is
su

es
 g

en
er

at
ed

.

B
E

S
T

 C
O

P
Y

 A
V

A
IL

A
B

LE
1 

I

4



A
 p

os
si

bl
e 

ex
pl

an
at

io
n 

is
 th

at
 s

tu
de

nt
s 

in
 th

e 
fi

rs
t y

ea
r 

ar
e 

un
ce

rt
ai

n 
ab

ou
t w

ha
t l

ite
ra

tu
re

sh
ou

ld
 b

e 
st

ud
ie

d.
 S

en
io

r 
st

ud
en

ts
 p

ro
ba

bl
y 

fe
el

 b
et

te
r 

ab
le

 to
 d

et
er

m
in

e 
in

de
pe

nd
en

tly
2.

w
ha

t t
o 

st
ud

y.
 T

hu
s,

 s
tu

de
nt

s 
se

em
 to

 b
ec

om
e 

be
tte

r 
se

lf
-d

ir
ec

te
d 

le
ar

ne
rs

 d
ur

in
g 

th
e

ye
ar

s 
of

 tr
ai

ni
ng

. V
er

m
un

t 1
5 

st
at

es
 th

at
 w

he
n 

st
ud

en
ts

 a
re

 a
bl

e 
to

 r
eg

ul
at

e 
th

ei
r 

ow
n

3.

le
ar

ni
ng

 p
ro

ce
ss

 a
nd

 w
he

n 
th

e 
in

st
ru

ct
io

n 
pr

og
ra

m
m

e 
is

 n
ot

 h
ea

vi
ly

 e
xt

er
na

lly
 r

eg
ul

at
ed

,
th

er
e 

is
 n

o 
fr

ic
tio

n 
in

 th
e 

le
ar

ni
ng

 p
ro

ce
ss

 o
f 

st
ud

en
ts

. P
er

ha
ps

 s
tu

de
nt

s 
in

 la
te

r 
ye

ar
s

4.
ne

ed
 le

ss
 e

xt
er

na
l r

eg
ul

at
io

n,
 a

nd
 th

er
ef

or
e 

ar
e 

m
or

e 
lik

el
y 

to
 g

o 
be

yo
nd

 th
e 

le
ar

ni
ng

is
su

es
 g

en
er

at
ed

 b
ei

ng
 b

et
te

r 
ab

le
 to

 r
eg

ul
at

e 
th

ei
r 

ow
n 

le
ar

ni
ng

 n
ee

ds
 th

an
 f

ir
st

-y
ea

r
5.

st
ud

en
ts

. T
he

 d
at

a 
of

 th
e 

pr
es

en
t s

tu
dy

, h
ow

ev
er

, w
er

e 
no

t g
at

he
re

d 
lo

ng
itu

di
na

lly
,

so
 d

if
fe

re
nc

es
 b

et
w

ee
n 

ye
ar

s 
of

 tr
ai

ni
ng

 c
an

 s
til

l b
e 

ex
pl

ai
ne

d 
by

 d
if

fe
re

nc
es

 in
 e

ac
h

6.

gr
ou

p.
A

no
th

er
 e

xp
la

na
tio

n 
of

 th
e 

fa
ct

 th
at

 s
tu

de
nt

s 
in

 la
te

r 
ye

ar
s 

st
ud

y 
m

or
e 

be
yo

nd
 th

e 
le

ar
ni

ng
is

su
es

, m
ig

ht
 b

e 
th

at
 th

e 
qu

al
ity

 o
f 

th
e 

st
ud

en
t-

ge
ne

ra
te

d 
le

ar
ni

ng
 is

su
es

 d
ec

re
as

es
 d

ur
in

g
7.

ye
ar

s 
of

 tr
ai

ni
ng

. I
n 

th
e 

in
te

rv
ie

w
s 

ta
ke

n 
w

ith
 th

re
e 

st
ud

en
ts

 o
f 

ea
ch

 y
ea

r,
 s

tu
de

nt
s 

in
th

e 
th

ir
d 

an
d 

fo
ur

th
 y

ea
r 

m
en

tio
ne

d 
th

at
 th

e 
tu

to
ri

al
 g

ro
up

s 
w

er
e 

so
m

et
im

es
 le

ss
 f

iin
ct

io
na

l
th

an
 in

 th
e 

fi
rs

t a
nd

 s
ec

on
d 

ye
ar

. T
hi

s 
co

ul
d 

ha
ve

 a
 n

eg
at

iv
e 

im
pa

ct
 o

n 
th

e 
le

ar
ni

ng
8.

is
su

es
 g

en
er

at
ed

 a
nd

 s
tu

de
nt

s 
w

ou
ld

 th
en

 b
e 

fo
rc

ed
 to

 d
et

er
m

in
e 

fo
r 

th
em

se
lv

es
 w

ha
t

is
 im

po
rt

an
t t

o 
st

ud
y.

 H
ow

ev
er

, i
n 

th
e 

sa
m

e 
in

te
rv

ie
w

s,
 s

tu
de

nt
s 

in
 e

ac
h 

ye
ar

 r
ep

or
te

d
9.

th
at

 le
ar

ni
ng

 is
su

es
 w

er
e 

an
 im

po
rt

an
t s

ta
rt

in
g 

po
in

t f
or

 in
di

vi
du

al
 s

tu
dy

. F
ur

th
er

 r
es

ea
rc

h
is

 n
ee

de
d 

to
 c

la
ri

fy
 th

is
 is

su
e.

10
.

T
he

 s
ec

on
d 

ai
m

 o
f 

th
is

 s
tu

dy
 w

as
 to

 e
xp

lo
re

 th
e 

re
la

tio
n 

be
tw

ee
n 

th
e 

us
e 

of
 le

ar
ni

ng
is

su
es

 a
nd

 th
e 

tim
e 

sp
en

t o
n 

in
di

vi
du

al
 s

tu
dy

 a
nd

 a
ch

ie
ve

m
en

t. 
T

he
 r

es
ul

ts
 s

ho
w

ed
11

.

th
at

 s
tu

de
nt

s 
w

ho
 g

o 
be

yo
nd

 th
e 

le
ar

ni
ng

 is
su

es
, s

pe
nt

 m
or

e 
tim

e 
on

 in
di

vi
du

al
 s

tu
dy

an
d 

al
so

 a
ch

ie
ve

 b
et

te
r.

 I
t s

ee
m

s 
th

at
 w

he
n 

st
ud

en
ts

 a
re

 d
ev

el
op

in
g 

th
em

se
lv

es
 a

s 
se

lf
-d

ir
ec

te
d

le
ar

ne
rs

, t
he

y 
w

ill
 b

e 
re

w
ar

de
d 

w
ith

in
 P

B
L

. S
tu

de
nt

s 
do

 a
ch

ie
ve

 b
et

te
r 

w
he

n 
th

ey
 s

tu
dy

12
.

m
or

e 
th

an
 w

ha
t i

s 
di

re
ct

ly
 r

el
at

ed
 to

 th
e 

le
ar

ni
ng

 is
su

es
 a

nd
 th

er
ef

or
e 

it 
is

 im
po

rt
an

t
th

at
 s

tu
de

nt
s 

m
us

t b
e 

st
im

ul
at

ed
 to

 s
tu

dy
 b

ey
on

d 
th

e 
le

ar
ni

ng
 is

su
es

 a
nd

 m
us

t d
ev

el
op

13
.

th
e 

sk
ill

s 
bo

 b
e 

ab
le

 to
 d

et
er

m
in

e 
in

de
pe

nd
en

tly
 w

ha
t i

s 
im

po
rt

an
t f

or
 th

ei
r 

st
ud

y.
A

n 
al

te
rn

at
iv

e 
ex

pl
an

at
io

n 
m

ig
ht

 b
e 

th
at

 s
tu

de
nt

s 
w

ho
 g

o 
be

yo
nd

 th
e 

le
ar

ni
ng

 is
su

es
14

.

ar
e 

m
or

e 
te

st
-d

ri
ve

n 
in

st
ea

d 
of

 b
ei

ng
 b

et
te

r 
aw

ar
e 

of
 a

 c
er

ta
in

 la
ck

 in
 th

ei
r 

kn
ow

le
dg

e.
T

he
y 

sp
en

d 
m

or
e 

tim
e 

on
 s

tu
dy

in
g 

to
pi

cs
 f

or
 b

et
te

r 
un

de
rs

ta
nd

in
g 

of
 th

e 
m

at
er

ia
ls

th
at

 a
re

 te
st

ed
 in

 s
te

ad
 o

f 
on

ly
 s

at
is

fy
in

g 
th

ei
r 

ow
n 

le
ar

ni
ng

 n
ee

ds
. P

ur
e 

te
st

-d
ri

ve
n

15
.

le
ar

ni
ng

 c
ou

ld
 b

e 
re

w
ar

de
d 

by
 th

e 
bl

oc
k 

te
st

 b
ut

 n
ot

 b
y 

th
e 

pr
og

re
ss

 te
st

. Y
et

, t
he

 e
ff

ec
ts

w
er

e 
si

m
ila

r 
fo

r 
bo

th
 te

st
s.

 A
 r

em
ed

ia
l a

pp
ro

ac
h,

 c
he

ck
in

g 
bl

an
k 

sp
ot

s 
an

d 
st

ud
yi

ng
sy

st
em

at
ic

al
ly

, m
ig

ht
, h

ow
ev

er
, b

e 
co

ns
id

er
ed

 a
s 

an
 im

po
rt

an
t s

el
f-

di
re

ct
ed

 le
ar

ni
ng

sk
ill

.
R

ef
er

en
ce

s
1.

B
ar

ro
w

s 
H

S,
 T

am
bl

yn
 R

M
. P

ro
bl

em
-b

as
ed

 le
ar

ni
ng

: A
n 

ap
pr

oa
ch

 to
 m

ed
ic

al

1

5

ed
uc

at
io

n.
 N

ew
 Y

or
k:

 S
pr

in
ge

r 
Pu

bl
is

hi
ng

, 1
98

0.
Sc

hm
id

t H
G

. P
ro

bl
em

-b
as

ed
 le

ar
ni

ng
: r

at
io

na
le

 a
nd

 d
es

cr
ip

tio
n.

 M
ed

. E
d.

19
83

;1
7:

11
-1

6.
B

lu
m

be
rg

 P
, M

ic
ha

el
 J

A
, Z

ei
tz

 H
. R

ol
es

 o
f 

st
ud

en
t-

ge
ne

ra
te

d 
le

ar
ni

ng
 b

eh
av

io
ur

s
in

 p
ro

bl
em

-b
as

ed
 le

ar
ni

ng
. T

ea
ch

. L
ea

rn
. M

ed
. 1

99
0;

2:
14

9-
15

4.
W

al
to

n 
H

J,
 M

at
th

ew
s 

M
B

. E
ss

en
tia

ls
 o

f 
pr

ob
le

m
-b

as
ed

 le
ar

ni
ng

. M
ed

. E
d.

19
89

;2
3:

54
2-

55
8.

K
no

w
le

s 
M

S.
 S

el
f-

di
re

ct
ed

 le
ar

ni
ng

: a
 g

ui
de

 f
or

 le
ar

ne
rs

 a
nd

 te
ac

he
rs

. N
ew

Y
or

k:
 C

am
br

id
ge

 B
oo

ks
, 1

97
5.

B
lu

m
be

rg
 P

, M
ic

ha
el

 J
A

. D
ev

el
op

m
en

t o
f 

se
lf

-d
ir

ec
te

d 
le

ar
ni

ng
 b

eh
av

io
ur

s
in

 a
 p

ar
tia

lly
 te

ac
he

r-
di

re
ct

ed
 p

ro
bl

em
-b

as
ed

 le
ar

ni
ng

 c
ur

ri
cu

lu
m

. T
ea

ch
.

L
ea

rn
. M

ed
. 1

99
2;

4(
1)

:3
-8

.
D

w
ye

r 
J.

 P
re

di
ct

in
g 

se
lf

-d
ir

ec
te

d 
le

ar
ni

ng
 r

ea
di

ne
ss

: a
 p

ro
bl

em
 o

r 
no

t?
 I

n:
R

ya
n 

G
. (

ed
).

 R
es

ea
rc

h 
an

d 
D

ev
el

op
m

en
t i

n 
Pr

ob
le

m
-b

as
ed

 L
ea

rn
in

g.
 S

yd
ne

y:
M

ac
ar

th
ur

, 1
99

3.
R

ya
n 

G
. S

tu
de

nt
 p

er
ce

pt
io

ns
 a

bo
ut

 s
el

f-
di

re
ct

ed
 le

ar
ni

ng
 in

 a
 p

ro
fe

ss
io

na
l

co
ur

se
 im

pl
em

en
tin

g 
pr

ob
le

m
-b

as
ed

 le
ar

ni
ng

. S
tu

d.
 H

ig
h.

 E
d.

 1
99

3;
18

 (
1)

:5
3-

63
.

D
ol

m
an

s 
D

H
JM

, S
ch

m
id

t H
G

. W
ha

t d
ri

ve
s 

th
e 

st
ud

en
t i

n 
pr

ob
le

m
-b

as
ed

le
ar

ni
ng

? 
M

ed
. E

d.
 1

99
4;

28
:3

72
-3

80
.

G
ijs

el
ae

rs
 W

H
, S

ch
m

id
t H

G
. E

ff
ec

ts
 o

f 
qu

an
tit

y 
of

 in
st

ru
ct

io
n 

on
 ti

m
e 

sp
en

t
on

 le
ar

ni
ng

 a
nd

 a
ch

ie
ve

m
en

t. 
E

d.
 R

es
. E

va
l. 

19
95

;1
(2

):
18

3-
20

1.
V

le
ut

en
 C

PM
 v

an
 d

er
, V

er
w

ijn
en

 G
M

, W
ijn

en
 W

H
FW

. F
if

te
en

 y
ea

rs
 o

f
ex

pe
ri

en
ce

 w
ith

 p
ro

gr
es

s-
te

st
in

g 
in

 a
 p

ro
bl

em
-b

as
ed

 c
ur

ri
cu

lu
m

. M
ed

. T
ea

ch
.

19
96

;1
8(

2)
:1

03
-1

09
.

A
rb

uc
kl

e 
JL

 A
m

os
 u

se
rs

' g
ui

de
; v

er
si

on
 3

.6
. C

hi
ca

go
: S

m
al

lw
at

er
s 

C
or

po
ra

tio
n,

19
97

.
Sa

ri
s 

W
E

, S
tr

on
kh

or
st

 L
H

. C
au

sa
l m

od
el

lin
g 

in
 n

on
-e

xp
er

im
en

ta
l r

es
ea

rc
h.

A
m

st
er

da
m

: S
oc

io
m

et
ri

c 
R

es
ea

rc
h 

Fo
un

da
tio

n,
 1

98
4.

T
il 

C
T

 v
an

, V
le

ut
en

 C
PM

 v
an

 d
er

, B
er

ke
l H

JM
 v

an
. I

nv
lo

ed
 v

an
 r

eg
el

m
aa

t
va

n 
st

ud
er

en
 b

in
ne

n 
PG

O
 o

p 
de

 s
tu

di
er

es
ul

ta
te

n 
va

n 
st

ud
en

te
n.

 I
n:

 S
m

al
JA

.(
ed

).
 G

O
C

-p
ro

ce
ed

in
gs

. H
ou

te
n:

 B
oh

n 
St

af
le

u 
V

an
 L

og
hu

m
, 1

99
7.

V
er

m
un

t, 
JD

H
M

. P
ro

ce
ss

-o
ri

en
te

d 
in

st
ru

ct
io

n 
in

 le
ar

ni
ng

 a
nd

 th
in

ki
ng

 s
tr

at
eg

ie
s.

E
ur

. J
ou

rn
. P

sy
ch

. E
d.

 1
99

5;
10

(4
):

32
5-

34
9.



U.S. Department of Education
Office of Educational Research and Improvement (0ERI)

National Library of Education (NLE)
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE
(Specific Document)

I. DOCUMENT IDENTIFICATION:

ni1U19729

RIC

Title. TH MPFNCT (31-= 5--R,to-EOT -GEtN)'&1-\7-1-11) LE/re-WING -IslutE5 pf

-301DkiviDunt. 714 Tin E Al\I 4-t., 111) ç4 I EU& 114

Author(s) VA-1J .P.-1J Hun( , f)ii? WOLFHAGEAQ, Mr/ OOL-evM-NkS, C-Ptt vAWvC. ULE-147-Di
Corporate Source: Publication Date:

II. REPRODUCTION RELEASE:

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the
monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy.
and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if
reproduction release is granted. one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document. please CHECK ONE of the following three options and sign at the bottom
of the page.

The sample sticker shown below vroli be
affixed to all Level 1 documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS

BEEN GRANTED BY

\e,

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 1

C neck here for Level 1 release permitting reproduction
and oisserninafion in microfiche or otner ERIC archn,ai

media le g . electronic) and paper copy

Sign

please

sample sticker shown below will be
affixed to all Level 2A documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN MICROFICHE.

AND IN ELECTRONIC MEDIA FOR ERIC
COLLECTION SUBSCRIBERS ONLY. HAS BEEN

GRANTED BY

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 2A

Check here for Level 2A release. permitting reproduction
and dissemination in microfiche and in electronic media

for ERIC archival collection subscnbers only

The sample sticker shown below will be
affixed to all Level 28 documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE ONLY HAS BEEN GRANTED BY

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 2B

f's

Check here for Level 28 release. penntbng
reproducbon and dissemination in microfiche only

DCCuments pe processed as indicated provided reproduction quality permits
-1 permission to reproduce is granted but no box Is checked documents wit be proCessed at Level 1.

I hereby grant to the Educationai Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate this document
as indicateo above Reproduction from the ERIC microfiche or electronic media by persons other than ERIC employees and its system
contractors requires permission front the copyright holder. Exception is made for non-profit reproductio n by libraries and other service agencies
to satisfy information needs of educators in response to discrete inquiries

S-grat-re Printed Name/Position/Title

Organ.za).chAccress

HA,A-viPicrt (A vc
Pos 1

AIL 6.6b Iflh rick+
7h-e- lifeco+hezdaAras

Telephone FAx

E-Mail Address
rn.Vr.o-)DENIttuRV. Ce.).

F_Duc. ULiHAS.fJL

Date 01:

(over)



III. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE):

. If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the documentfrom another source, please

provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is publicly

available, and a dependable source can be specified. Contributors should also be aware that ERIC selectioncriteria are significantly more

stringent for documents that cannot be made available through EDRS.)

Publisher/Distributor:

Address:

Price:

IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER:

if the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and
4

address:

Name:. .

Address:

V. WHERE TO SEND THIS FORM:

Send this form to the following ERIC Clearinghouse:

The Catholic University of America
ERIC Clearinghouse on Assessment and Evaluation

210 O'Boyle Hall
Washington, DC 20064

Attn: Acquisitions

However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document being

contributed) to:

ERIC Processing and Reference Facility
1100 West Street, 2n° Floor

Laurel, Maryland 20707-3598

Telephone: 301-497-4080
Toll Free: 800-799-3742

FAX: 301-953-0263
e-mail: ericfac@inet.ed.gov

WWW: http://ericfac.piccard.csc.com

(Rev. 9/97)


