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i Many current instructional models suggest that |
the most gffective learning products or "
environments are those that are problem " B
.ﬂ centered and involve the student in a cycle of
\ learning that involves four distinct phases:

— activation of prior experience 1

— demonstration of skills ' ' .
= — application of skills & -

[ ] [ ] (] (] -. [ (]
— integration of these skills into real-world activities
i L — i - -
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The success of a given instructionall program will
we'proporhonql to how well dnd how .
deliberately the first prmaples are

implemented.
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’ Merrill’s EirstiPrincipiesiofiinstruction
= N .| ' -
Problem

I'“Leqrning is facilitated when ledrners are engaged in solving reql-worlil problems.”

X Activation _

“Leqraing i*cili’rd’red when existing knowledge is activated as a foundq’rior}‘jqr '1
B nev knowledge.” r { -
w Demonstration

h‘:Leqrning is facilitated when new knowledge is demonstrated to the learner.”

Application L y
- !
“Learning is facilitated when new knowll;dge is applied by the learner.”
Integration . '-
-

. “Learning is facilitated when new knowledge is integrated into the learner’s world.”

oW R
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PBL is more deliberate than what we do.

* structured, guided qeproqch .
— delineation of the problem and its domain [}
— research and discovery of relevant knowledge and data
E pr‘sentqﬁon of a solution and a reflection on what was learned

‘ — deliberate and conscious connection with existing knowledge. >
Accounting examples? Management? Employee Records?

look seriously at how students spend their time

* Games, internet communication, music, ...

Offer choices (more for seniors / less for freshmen)

]

* For example, the classic arcade game Frogger, a hospital emergency room
simulation, and a dynamic restaurant menu system are all problems that lend
themselves to the use of inheritance and polymorphism.

If the pedagogical objectives are clearly defined, then the subject
matter can become flexible, thereby creating relevance, andihe
potential for a persoHaI connection with the problem.

P L .

16



P B L Topic Introduction

Explore the issues.
What do we already know?

Ste p S What do we want to know?

Develop, and write out, the problem statement in your own words.

v

Hypothesize:

List out possible solutions.
List actions to be taken with a timeline.

v

Additional Information
What do we need to know?

—

Data Requests || Learning Issues

\/

Closure
Write up your solution with its supporting
documentation, and submit it.
Review your performance.




* Is the courseware preseh’red in the context of ¢ ‘

\ rﬂrobleﬁ'ms2 " \ P
Y \a rners shown the problem, engaged ﬂ(‘ P
ﬁ .\sthe task as well as fhﬁ,OMlon level, .%cﬁ { 4

involve?an a progression of problems}
el |

re
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activate existing ki ‘ Or new knowledge
2 ! “"F"' w
To activate existing kllowledge, we must know what that
existing knowledge is. *
— cell phones, email, surf the web, find music and videos, and play games. &

— proficient, Yet lack sophistication in searching and the critical assess:nren’r "

% ofresources.

* acknowledge their skills, without either assuming too high a level of
sophistication, nor too much nescience. One will discourage students, while
the other will bore them. Either way, they will become disengaged and
motivation will suffer.

Example: Greedy algorithms by making change. i

Searching for a name in a phonebook as a means of & L
introducing a binary search. b

: relevance changes over time.

If we wish to start from where the students are, then we must be
prepared to assess the knowledge they bring to the situation
regularly.
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"new knowledge
-—_ Hl v
* Does the courseware attempt to <:|c’r|v<:|’re\‘I . ‘
nt r knowledge or experlence2 TR
l‘:rners directed to recall relevant past* L q

5exper|ac'>r provided re i“@mn’r expec’r’k}? b,

* Are they encouraged to use some o"rg:dnlzu}g
|

structure?

.

A
.
-
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’ e Leqrnin”biec’rs can be useful here

* Live, in class demonstrations of programs are more effective than simply
reading ’rhrough and explblnlng code .
L]
*  Modeli

h -‘

- !rmg a question by performing a search on the internet, (mcludmg"I q
"

1

. ssessmen'r of potential resources) ,.f" V

De solution to a prgblem on the “ ~ |nc dlng errors and &
\selleys. . /Qi

— Mowbe*] 00t time for us, bu{flrs’r tinfllor them .

We learn a great deal fr_?_.m our mistakes and to some ex'rer\f’rhe mlsfkes of
others. L &

Allow our studen

-
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* Does the courseware demonstrate what is to be ‘

I

-
what is to be learned? 9 qf
4

a
'5 Are t eilﬂons’rrqho‘ps c%’ren’r WI1'h ﬂ/ﬁ 3'7

ms’rruc’rlonql goals?
* Is learner # ‘Io&gd?
o Do medla enhance |

|

Ie L

er than merely telling information ,.
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* The CS cup runneth over with content.

Ll — The body of knowredge associated with the discipline has ‘ |
grown apd evolved over the last 40 years and in our desire. +
to provide students with as much information and knowledge ""

q as we can, we sometimes forget that they still need time to | '1
absorb the information - and this includes time for practice. ~

— Chess masters, musicians, swimmers, and others have been
shown to require on average ten years to achieve expert

status! - »

: — What makes us think we can create exper'r programmers ‘
and computer scientists in just four?

B e " AW -
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°*  We can no longer cover the same ground in an undergraduate program as

we did when we were students, yet we cling to a desire to do so, and to add

.. all that we have learned since graduating as well. . ‘
— Modern theories of education, including Merrill’s imply that students will be X
better prep‘wed through the acquisition of deep knowledge in fewer areas than i.;
u fthrough a shallow or cursory acquaintance with many. " il

— We do our students a disservice by attempting to move on to the next topic too |, "
quickly. ’ |
— One the other hand some topics can be taught using a spiral approach. The topic =
can be introduced but treated superficially in one course, and then addressed in
greater depth in one or more subsequent courses. :

* Recursion, algorithm analysis, and program testing 2

|
— Others, like ethics, professional practice, and communication skills can also be E
broken up and spread across multiple courses, but lend themselves more to i
sectioned, in-depth study than to layering from superficial overviews to deep

learning.

TR 5~ AR

A Mile Wide and anmn Inch Deep
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* Do learners have an opportunity to qpplz their ‘
q “goals, and does it mYIQIvémarled seq%‘&'& of“ :

| e
CICFII‘GCI knowledge or sk|II2 e
pplication consistent with ’rhe instructiohal q
t\ problems with feedback? 1

- GENT T, W .
* Are learner

-

rov

|’rh gradually _.L.I

at‘

chlng2

-l"'-
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* It is like coming full circle — we start fram where the student is, and end by
helping them convert new knowledge into a new starting point.

‘ — If the curriculum is well in‘fegrq’red, subsequent courses can quite Ii'rerglly pick'up '
where the others left off. :

— If it is nof, tipme will be required in each course to re-assess what knowledge the .
students bring. *
: N . i -,
. *yplcql : 5-10 distinct assignments. . ¥
* — There is no time in between to reflect, and in an effort to maintain interest, each. -.
problem bears little relationship to the last. .
— This kind of approach does not promote integration of learning. -
— While it is sometimes impractical to create assignments that logically follow one
another, attempts should be made to do so. ;
i w
— When this is not possible, both practical and conceptual connections€an be made
explicit. - ' E
'; * At the course level, content can and should be tied tq the students’ lives, .
- current events, research, and professional practice whenever possible.

— For example, reading an article like Walpole’s “
” connects well with student’s lives, can be used to discuss software design
on many levels, and can be used as the basis for assessment criteria on a
programming assignment.
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\ * Does the courseware provide techniques that « i
L

nciirqg.e learners to integrate (’rrqnsfer’ the | v

e

owledge or skill into their everydqy Il-f'é2 E

n

w * Do learners have qn_ppp""?um’ry to pub)lcl)* t
demonstrate their new knowledge, reflect on  ~

their new knowled’J

| use their new knowledg

- % |

4 - J

nd create new wbys to

e?

U
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® e Courses can benefit from a more deliberate
L

qpproqclg to the design of instruction. .4
-

* Freshmen have a broader base of experience
.' than they used to, and integrating this
experience into our courses forms connections
\ that engages students. 1
* Contextualizing their experience. draws them i in, '
and moun’ronnmg relevance while gwdmg their

practice will sustain them.

F = ol T T
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Merrill, M. D. (2002). A Pebble-i

Performance Improveme

h’r’rp://ci’ro.b‘y)h.edu/mer t/papers/pebbleintheponds
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