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“If I had an hour to solve a 
problem

, I’d spend 55 m
inutes 

thinking about the problem
 and 

five m
inutes thinking about 

solutions.” 
-A

lbert Einstein
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Know
W

hat do you know
 about PBL?

W
onder

W
hat do you w

onder
(or w

ant to know
 

m
ore about PBL?

U
nderstand

W
hat do you have a better understanding of in regards to PBL?

D
o

W
hat w

ill you now
 be able to do or w

hat are your next steps
in regards to PBL?
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W
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(or w

ant to know
 

m
ore about PBL?

U
nderstand

W
hat do you have a better understanding of in regards to PBL?

D
o

W
hat w

ill you now
 be able to do or w

hat are your next steps
in regards to PBL?
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D
r
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A
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s
o
n

C
om

puter Science 101 
Instructors



Today, w
e are going to learn how

 to 
replace a hard drive. Let’s get 
started.

H
ow to Replace a H

ard D
rive

Step 1: Gather the appropriate tools.
Step 2: Locate the battery.
Step 3: Rem

ove the battery.
Step 3: Rem

ove the cover of the laptop.
Step 4: Locate the hard drive.
Step 5: …..

D
r
. P

e
r
r
y

’s
 C

la
s
s



H
ow to Replace a H

ard D
rive

Step 1: Gather the appropriate tools.
Step 2: Locate the battery.
Step 3: Rem

ove the battery.
Step 3: Rem

ove the cover of the laptop.
Step 4: Locate the hard drive.
Step 5: …..

So, I w
ill just follow

 
these steps and I 
w

ill learn w
hat to 

do. G
reat!

D
r
. P

e
r
r
y

’s
 C

la
s
s



R
ick, you did an 

excellent job learning 
the steps. H

ere is your 
quiz back.

D
r
. P

e
r
r
y

’s
 C

la
s
s



Yay!! I got an A
 on the 

quiz!

D
r
. P

e
r
r
y

’s
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s
s



R
ick, I heard you learned how

 to fix 
com

puters. I need som
e help. 

C
an you replace fix m

y laptop? I think 
the m

otherboard needs to be replaced.



z
U

hm
m

m
... Sorry, M

r. Sm
ith. I 

can’t help you. 



z
I have not learned how

 to do 
that yet.



Yay!! I got an A
 on the 

test!

C
lass, today w

e are 
going to troubleshoot 
these laptop issues.

D
r
. A

n
d
e
r
s
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s
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Yay!! I got an A
 on the 

test!

Let’s think about these two questions.

1.
W

hat do we know?
2.W

hat do we need to find out?

D
r
. A

n
d
e
r
s
o
n
’s

 C
la

s
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Yay!! I got an A
 on the 

test!

D
r
. A

n
d
e
r
s
o
n
’s

 C
la

s
s

U
hm

…
I am

 going to have to do 
som

e research and w
ork w

ith m
y 

team
 to com

e up w
ith a list of 

possible causes.



D
r
. A

n
d
e
r
s
o
n
’s

 C
la

s
s

W
hat do you tw

o think
is 

going on w
ith the laptop?

H
ere is a list of w

hat I 
know

 and possible 
problem

s.

Let’s do a little 
research on w

hat 
w

e know
.
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r
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n
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r
s
o
n
’s

 C
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s
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Yay!! W
e fixed it.



D
r
. A

n
d
e
r
s
o
n
’s

 C
la

s
s

N
ow

 w
e know

 how
 

to figure out other 
laptop issues.

G
reat job com

ing up 
w

ith a solution!



M
r. Sm

ith, I heard you w
ere 

having issues w
ith your laptop.  

W
ould you like for m

e to take 
a look?



Problem
 assigned to 

illustrate how
 to use 

know
ledge

Told w
hat w

e 
need to know

Learn and apply 
know

ledge to solve 
context specific 

problem

Problem
 

assigned

Identify w
hat 

w
e know

 and 
need to know

M
em

orize 
Inform

ation
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W
H

AT
 IS PRO

BLEM
-BA

SED
 LEA

R
N

IN
G

?

�
Inquiry-based instructional approach

�
Introduced in professional training of m

edical students by D
r. Barrow

s in late 1960s

�
G

aining traction in professional training of non-m
edical field and K

-12 students

�
Focus on investigation of real-w

orld problem
s/scenarios

�
PBL learners outperform

 traditional learners and retain know
ledge and skills over a 

longer period of tim
e



G
O

A
LS &

 PRO
C

ESSES O
F PRO

BLEM
-BA

SED
 LEA

R
N

IN
G

�
Learners are introduced to the problem

 first w
ithin the context of a com

plex real-
w

orld problem
. 

�
Learning is driven by ill-structured, open-ended problem

s that have m
ultiple possible 

solutions

�
Learners identify gaps in understanding to reach possible solutions

�
Learners engaging in self-directed research as individuals and in sm

all groups

�
T

he instructor takes on the role of a facilitator
to guide the learning process w

ith 
scaffolds through the stages of the PB

L cycle

�
Instructor becom

es a resource
rather than the giver of know

ledge

�
Learners have the opportunity to integrate

theory w
ith practice



BEN
EFIT

S

�
Provides a bridge betw

een declarative, the w
hat; procedural, how

 to;and 
conceptual know

ledge, w
hen and w

hy

�
Support learning and sharpening m

etacognitive skills; problem
-solving, 

com
m

unication, collaboration, self-directed learning, and critical reflection

�
Engages

and m
otivates

indifferent and uninterested learners

�
Solutions and learning process are applicable

and transferable
to the real-w

orld 

�
R

esults in deeper understanding 



C
H

A
LLEN

G
ES

�
Fidelity to PBL process and goals

�
Im

plem
entation of facilitation strategies

�
A

cceptance of new
 roles, instructor and learners

�
O

verw
helm

ing and frustrating

�
Teaching good collaboration and m

anaging group dynam
ics

�
A

ssessm
ents



A
ll inquiry, problem

-solving, hands-on, 
authentic learning instructional m

odels are 
not

considered problem
-based learning.



PRO
BLEM

-BA
SED

 LEA
R

N
IN

G
 PRO

BLEM
S

�
O

pen-ended, ill-structured, and com
plex

�
Provide opportunities to exam

ine problem
 from

 m
ultiple perspectives

�
A

uthentic and context specific

�
O

pportunity for m
ultiple viable solutions

�
Typology of Problem

s

�
D

ecision-m
aking

�
D

iagnosis-solution

�
D

esign problem
s

�
Policy analysis

�
D

ilem
m

as
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-BA
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R

N
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G
 STA

G
ES



PRO
BLEM

-BA
SED

 V
S. PRO

JEC
T-BA

SED
 &

 C
A

SE-BA
SED

 LEA
R

N
IN

G

Problem
-Based Learning
(PBL)

Project-Based
Learning

(PBL or PjBL)
C

ase-Based Learning
(C

BL)

C
ollaboration, self-directed

learning, 
critical reflection, and m

etacognitive
C

ollaboration, self-directed learning, 
and creativity

D
evelop critical thinking and

reasoning 
skills

A
ssess

learning and provide feedback 
throughout the learning process; 
form

ative and sum
m

ative assessm
ent

A
ssess learning and

provide feedback 
as a sum

m
ative assessm

ent
A

sses
learning after instruction; 

sum
m

ative assessm
ent

M
ultiple

possible solutions
End

product/artifact, one shared goal 
for project

W
ork through reasoning for a know

n
solution

Facilitation strategies used elicit
learning w

ithin Z
PD

 and scaffolds 
support learning

Specifications
for project and product 

guides learning
Instructional strategies derived m

ostly 
from

 Socratic questioning

C
ollaboration key; inclusive for all 

learners
C

ollaborative and inclusive for m
ost 

learners
N

ot inclusive of all learners



H
O

W
 TO

 G
ET

 STA
RT

ED

R
efram

e or C
reate C

ourse Q
uestions

Recom
m

endation: Essential Q
uestions by M

cT
ighe

and W
iggins

M
icro-Lessons

Introductory A
ctivity or Flipped C

lassroom
O

ne or tw
o sessions, less than three hours

M
ini-P

B
L U

nit
D

esign scenarios and tasks based on taxonom
y of PBL problem

s and aligned 
to goals and characteristics of PBL
T

hree or m
ore sessions, engaged in five hours or m

ore

E
ssential to align w

ith the goals and key characteristics of P
B

L
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LEA
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G

Know
W

hat do you know
 about PBL?

W
onder

W
hat do you w

onder
(or w

ant to know
 

m
ore about PBL?

U
nderstand

W
hat do you have a better understanding of in regards to PBL?

D
o

W
hat w

ill you now
 be able to do or w

hat are your next steps
in regards to PBL?
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LEA

R
N

IN
G

Know
W

hat do you know
 about PBL?

W
onder

W
hat do you w

onder
(or w

ant to know
 

m
ore about PBL?

U
nderstand

W
hat do you have a better understanding of in regards to PBL?

D
o

W
hat w

ill you now
 be able to do or w

hat are your next steps
in regards to PBL?



R
ESO

U
R

C
ES

�
[Educationscom

T
V

]. (2011, M
arch 2). Problem

 based learning at Stenden U
niversity. [V

ideo File]. R
etrieved from

 
https://w

w
w

.youtube.com
/w

atch?v=-5om
N

Em
W

icU
.

�
G

enareo, V. R
., &

 Lyons, R
. (2015, N

ovem
ber 30). Problem

-based learning: Six steps to design, im
plem

ent, and 
assess. R

etrieved from
 https://w

w
w

.facultyfocus.com
/articles/instructional-design/problem

-based-learning-six-
steps-to-design-im

plem
ent-and-assess/. 

�
[M

asstricht U
niversity]. (2014, O

ctober 15). Problem
-based learning at M

aastricht U
niversity. [V

ideo File.] 
R

etrieved from
 https://w

w
w

.youtube.com
/w

atch?v=cM
tLX

X
f9Sko.

�
W

eim
er, M

. (2009, N
ovem

ber 12). Problem
-based learning: Benefits and R

isks

�
W

oods, D
. R

. (2012). H
aving students w

ork in groups? 5 w
ays to get the results you w

ant. 

A
dditional P

roject-B
ased Learning (P

jB
L) resource m

entioned by D
r. Jen R

egelski in the PBL session. 
U

niversity of W
ashington’s K

now
ledge in A

ction research project.



R
EFER

EN
C

ES

Barrow
s, H

. S. (1986). A
 taxonom

y of problem
-based learning m

ethods. M
edical Education, 20(6), 481-486.

Blum
berg, P. (2005). A

ssessing students during the problem
-based learning (PBL) process. Journal of International Association of 

M
edical Science Educators, 15(2), 1-9.

C
lipart K

id. (2017). Im
age of a chalkboard. [C

lipart JPEG
 File]. R

etrieved from
 http://w

w
w

.clipartkid.com
/chalkboard-clipart-

im
age-em

pty-or-blank-chalkboard-w
ith-erasers-and-SrA

zBG
-clipart/. 

C
lassroom

clipart.com
. (n.d.). Teenage girl student w

ith her bag and notebook. [C
lipart JPEG

 File]. R
etrieved from

 
http://classroom

clipart.com
/clipart-view

/C
lipart/Fashion/teenage-girl-student-w

ith-her-bag-and-notebooks-clipart-
1220_jpg.htm

. 

C
lassroom

clipart.com
. (n.d.).  Teenage girl w

ith laptop. [C
lipart JPEG

 File]. R
etrieved from

 
http://classroom

clipart.com
/clipart-view

/C
om

puters/teenage-girl-w
ith-her-laptop-clipart-6613_jpg.htm

.  

Elizondo-M
ontem

ayor, L. (2004). Form
ative and sum

m
ative assessm

ent of the problem
-based learning tutorial session using a 

criterion-referenced system
. Journal of International Academ

y of M
edical Science Educators, 14(1), 7–14.

Ertm
er, P. A

., &
 G

lazew
ski, K

. (2015). Essentials for pbl im
plem

entation: Fostering collaboration, transform
ing roles, and 

scaffolding learning. In A
. W

alker, H
. Leary, C

. H
m

elo-Silver, &
 P.A

. Ertm
er (Eds.) Essential Readings in Problem

-Based Learning: 
Exploring and Extending the Legacy of H

oward S. Barrow
s (pp. 89-106). W

est Lafayette, IN
: Purdue U

niversity Press.



R
EFER

EN
C

ES

H
m

elo-Silver, C
. E. , &

 Barrow
s, H

. S. (2006). G
oals and strategies of a problem

-based learning facilitator. Interdisciplinary 
Journal of Problem

-Based Learning, 1(1). A
vailable at: https://dx.doi.org/10.7771/1541-5015.1004

H
ung, W

. (2013, M
arch 14). Problem

-based learning. A
 learning environm

ent for enhancing learning transfer. N
ew

 D
irections 

for Adult and Continuing Education, 2013(137), 27-38.

K
now

les, D
. S. (2003). Preparing students for educated living: V

irtues of problem
-based learning across the higher education 

curriculum
. N

ew
 D

irections for Teaching &
 Learning, 2003(95), 5-12.

Peterson, T. O
. (2004). So you’re thinking problem

 based learning? T
hree critical success factors for im

plem
entation. Journal of 

M
anagem

ent Education,28(5), 631-647.

Pourshanazari, A
. A

., R
oohbakhsh, A

., K
hazaei, M

., &
 Tajadini, H

., (2013). C
om

paring the long-term
 retention of a physiology 

course for m
edical students w

ith the traditional and problem
-based learning. Advances in H

ealth Science Education (18)1. 91-
97.

Savery, J. R
. (2006). O

verview
 of Problem

-based Learning: D
efinitions and D

istinctions. 

Interdisciplinary Journal of Problem
-Based Learning, 1(1). A

vailable at: https://dx.doi.org/10.7771/1541-5015.1002

Strobel, J. , &
 van Barneveld, A

. (2009). W
hen is PBL m

ore effective? A
 m

eta-synthesis of m
eta-analyses com

paring PBL to 
conventional classroom

s. Interdisciplinary Journal of Problem
-Based Learning, 3(1). A

vailable at: https://dx.doi.org/10.7771/1541-
5015.1046



R
EFER

EN
C

ES

W
eiss, R

. E. (2003). D
esigning problem

s to prom
ote higher-order thinking. N

ew
 D

irections for Teaching &
 Learning, 

2003(95), 25-31.

W
ilkerson, L. (1989). Problem

-based learning: O
ne approach to increasing student participation. N

ew
 D

irections for 
Teaching and Learning, 1989(37), 51-60.

W
illiam

s, S. M
. (1992). Putting case-based instruction into context: Exam

ples from
 legal and m

edical education.The 
Journal of the Learning Sciences,2(4), 367-427.

Vexels. (2016, A
ugust 13). Teacher profession cartoon [C

lipart PN
G

 File]. R
etrieved from

 
https://w

w
w

.vexels.com
/png-svg/preview

/128876/teacher-profession-cartoon-svg.  

Vexels. (2016, A
ugust 13). Lady teacher cartoon. [C

lipart PN
G

 File]. R
etrieved from

 https://w
w

w
.vexels.com

/png-
svg/preview

/128130/lady-teacher-cartoon. 

Vexels. (2016, A
ugust 13). M

ale student cartoon. [C
lipart PN

G
 File]. https://w

w
w

.vexels.com
/png-

svg/preview
/128199/m

ale-student-cartoon.


