. -

-




o Ins’rruc’riwes

id Merrilb

’.‘" Principles o

i




‘\

g and I%heorieg ave had relatively

1

=.

ct on how compu g's?fence is taught.

o A great many courses are still ’rclugh 1uch the
same way / WE jeneration ago

v .. J )
A B }‘r I '. d‘i ‘
“¥ » s

© 2006 K.Becker 3




A . ) ‘
H afhappens if we search for information” &
. ructional Design” )

.. | W
T ompcl.aence CGTIO..*‘I ' &'

\ |
- «d

P




© 2006 K.Becker

& “instructional design™ - Google Scholar - Mozilla Firefox

- [B][x]

Edit Y¥Yiew Go Bookmarks Tools Help

I, =
QZl - Ll/’ - @ |_| @ http: fischolar, google, com/scholar thl=en@lr=fn=-+%E2%80% 9 instructionaH-design:E2%:80%90+&btnG=5earch

D @ co @,ar srience education’”

Google [G] &5 [G] a1 BB amazan @ cH U mforet Utk [ myuafc 53 me W wiki (€] PF. U 3rp % Bb (P cPanel || MH | weather () LOCAL [ ] Mambo e MDE [ | dict g MRC [ | Rip-off [ | ATE

|| Future Play 2006 I “insl:rucl:ional design”- Google Scholar l

0(_ [e d d Schalar Search
( ; )g “instructional design” Search ]ScholarP

Scholar BETA

Scholar Help

%]

Scholar Al articles Recent articles

All Results eook) Principles of instructional design

R Gaong Rt Gagné, L) Briggs... - 1979 - Holt, Rinehart and YWinston Mew York
_.g_ Cited by 892 - Related Aricles - Web Search - Library Search
L Briggs

J Sweller eook Instructional design
C Reigeluth PL Srith, TJ Ragan - 1992 - Merrill Mew ¥ork
Wy Dick Cited by 279 - Related Adticles - Web Search - Library Search

emanon (Zonnecting learning objects to instructional design theony: A definition, a metaphor, and a taxonomy
D& Wiley - The Instructional Use of Learning Objects, 2002
Cited by 353 - Related Aricles - Webh Search

Cognitive Architecture and Instructional Design - aroup of 5 »

J Sweller, MG van Merrienboer, FGWC Paas - Educational Psychology Review, 19958 - Springer
- 10, Mo 3, 1988 Cognitive Architecture and Instructional Design John Sweller,

1.4 Jeroen JiG van Merrienboer, 2 and Fred GWC Paas 3 ...

Cited by 292 - Related Articles - ¥Web Search - BL Direct

cmamon) (Zonstructivist Leaming Environments: Case Studies in Instructional Design
BG Wilson - 1996 - Educational Technology Publications
Cited by 161 - Related Aricles - WWeh Search - Library Search

Constructivism and Instructional Design.

WD Merrill - Educational Technology, 1991 - eric.ed. gov

Title: EJ430234 - Constructivism and Instructional Design. Abstract: Describes
and compares various assumptions of instructional ...

Cited by 127 - Related Aricles - Cached - Web Search

rook Instructional-Design Theories and Models: A MNew Paradiam of Instructional Theory
CM Reigeluth - 1999 - books. google.com

. Charles M. Reigeluth Page 2. INSTRUCTIONAL-DESIGN THEORIES AMD MODELS “olume Il ... of
Instructional Theory Page 3. INSTRUCTIONAL-DESIGN THEORIES AND MODELS ...

Cited by 225 - Related Aricles - Weh Search - Library Search

ook Instructional Design Theories and Models: An Owerview of Their Current Status - group of 3 »
CM Reigeluth - 1983 - books.google.com
Page 1. INSTRUCTIONAL-DESIGN THEORI ES AND MODELS: An Overview of their Current
Status edited by ... WEBCD-28C-AR1TM Pane 3. INSTRUCTIONAL-DESIGN THEORI ES AMD MODELS: ...
@ Find: | structural @ Find Mext @ Find Previous [=| Highlight all  [] Match case

[~]
Results 1 - 10 of about 28,900 for “instructional design™ . (0.16 seconds) %

Done




education” - Google Scholar - Mozilla Firefox

¥iew Go Bookmarks Tools Help

<:E| x |_|, @ F?] '_—_l http: fischolar . google, com/scholar thi=endr=fn=E2%80%9Ccomputer+science+education¥E2%80%908&btnG=5earch

| | Future Play 2006 | E"‘computer science education”- Goog... ]

OL) [ {9 i i T d Scholar Search
"computer science education Search ] Scholar P

Scholar Scholar Help

1o 21 sCience educatlon

|_| Google |—J G5 |—J GM E amazon € cH u tnfonet U L[] myuorc r= Me W/ wiki [@] P.F. u e % eb (P cParel [ | MH [] weather [ LoCAL |_| Mambo s TMDb || dict @ﬂm MRC [ Rip-off [ | aTE

%]

Scholar All articles Recent atticles Fesults 1 - 10 of about 10,900 far “computer science education”, [0.24 seconds)

All Result Caonstructivism in Computer Science Education - aroup of 12 »

M Wirth i Ben-Ari - portal.acm.org

— Page 1. Constructivism in Computer Science Education Mordechai Ben-Ari

H Deitel Department of Science Teaching Weizmann Institute of Science ..

D Knuth Cited by 154 - Related Articles - WWeb Search - BL Direct

M Ben-Ari : ; =

A Aho eooky Foundations of computer science - group of 2 »

——= Ay Aho, D Ulltnan - 1992 - Computer Science Press, Inc. Mew York, NY, US4
.. 5.2 DISCRETE MATHEMATICS K. Computing Milieux k.3 COMPUTERS AND EDUCATION K.3.2
Computer and Information Science Education Subjects: Computer science education. ...
Cited by 170 - Related Aricles - WWeb Search - Library Search

Experiments with Industry's "Pair-Programming”’ Model in the Computer Science Classroom - group of 12 »

LA Williams, RR Kessler - Computer Science Education, 2001 - Taylor & Francis
FPage 1. Computer Science Education 05559-3408/01/1101-0007$16.00 2001,

Yol 11, Mo, 1, pp. 7220 # Swets & Zeitlinger Experiments ..

Cited by 45 - Related Articles - Web Search

In Search of Gender-Free Paradigms for Computer Science Education.
CD Martin - Computer Science Education, 1991 - eric.ed.goy

Title: EJ450642 - In Search of Gender-Free Paradigms for Computer Science
Education, Abstract: Presents a summary of nine research ...

Cited by 18 - Related Atticles - Cached - Web Seatch - Library Seatch

Problem-Based Learning for Foundation Computer Science Courses - aroup of 10 »

J Kay, M Barg, A Fekete, T Greening, O Hollands, ... - Computer Science Education, 2000 - Taylor & Francis
o E-mail: katecis@ozemail.cormau, or {mbarg, fekete, tony, owen, judy, jeffi@cs. usyd.

edu.au. Computer Science Education 0899-3408/00/1002-0102%15.00 2000, Yal. ...

Cited by 28 - Related Articles - Web Search

In Suppart of Pair Programming in the Introductory Computer Science Course - group of 8 »
L Williarms, E Wiebe, K Yang, M Ferzli, © Miller - Computer Science Education, 2002 - Taylor & Francis
. Abboud, MC (1994). Problem solving and program design: A pedagogical approach. Computer

Science Education, 5, 63433, ... Computer Science Education, 7£20. ...

Cited by 27 - Related Aricles - Web Search

eooky Clientfserver programming with Java and CORBA - group of 2 »
R Orfah B] Harkey - 1985 - John Wlley & Sons Inc. Mew York, MY, USA

o TR LA A A T ane

E Find: ;structural :® Find Llext @ Find Previous [= nghllght all [] Match case

© 2006 K.Becker

Done




Edit Y¥Yiew Go Bookmarks Tools Help

& “instructional design™ “computer science education® - Google Scholar - Mozilla Firefox M= l

F., =
QZl - Ll«” - @ |_| @ http: fischolar, google, com/fscholar thl=en@dr=fn=-+%E2%80% 9 instructional+design @ E2%80%90+ %E 2 %:80% 9C computer +science+education%:E2 %80 D @ Go Gl,ar science education”

Google [G] &5 [G] a1 BB amazan @ cH U mforet Utk [ myuafc 53 me W wiki (€] PF. U 3rp % Bb (P cPanel || MH | weather () LOCAL [ ] Mambo e MDE [ | dict g MRC [ | Rip-off [ | ATE
|| Future Play 2006 I “insl:rucl:ional design™“computer scie... l

GO (_) [e i i . . d d Scholar Search
g “instructional design” "computer science edut [ Search ] Scholar P

Scholar BETA

Scholar Help

Scholar Al articles Recent articles Results 1- 10 of about 342 for “instructional design™ “computer science education”. (0.12 seconds)

All Result The Murnberg funnel: designing minimalist instruction for practical computer skill
J Canall JW Carroll - 1990 - portal. acm.org
—— « from ITICSE on Innovation and technology in computer science education, June 01,
2001. ... discussion presents the minimalist approach to instructional design as an ...
A Corbett Cited by 324 - Related Aricles - Web Search - Library Search
K Koedinger o . . . . .
A Pelletior Designing computer learning environments for engineering and computer science: The scaffolded ... - aroup of 2 »
EE— MC Linn - Journal of Science Education and Technology, 1995 - Springer
. Scaffolded knowledge integration, a frame- work for instructional design, guided
the refinerment of two university level courses as described in this paper. ...
Cited by 89 - Related Articles - Web Search

J Anderson

Computing the profession - group of 5

PJ Denning - Technical Symposium on Computer Science Education, 1999 - portal acm.org
... statistics, numerical modeling, digital library sciences, cognitive sciences, web

service design, multimedia design instructional design systerm administration ...

Cited by 29 - Related Articles - Web Search

A cognitive-based approach to introductory computer science courses: lesson learned
W Doran, DD Langan - ACK SIGCSE Bulleting 1995 - portal. acm.org

... instructional design has been conducted [GagnB 19851, [GagnB 1988] [Salisbury 1989]. ...

LLJ. Page 5. Symposium on Computer Science Education, Vol 24, No. ...

Cited by 21 - Related Articles - WWeb Search - BL Direct

eook Developer's Handbook to Interactive Multimedia: A Practical Guide for Education Applications - group of 2 »
R Phillips - 1997 - Stylus Publishing, LLC

Google, Inc. Subscribe (Full Service), Register (Limited Service, Free),

Login. Search: The ACM Digital Library The Guide. ...

Cited by 39 - Related Articles - WWeb Search - Library Search

Appropriate use of the Internet in Computer Science courses - group of 2 »
CJ Pilgrim, ¥k Leung - portal. acrm. org

... theoretical basis for the appropriate use of Internet tools in computer science
education. ... tool has shown us that it is the instructional design process that ...
Cited by 12 - Related Articles - WWeb Search - BL Direct

Instructional strategies and tactics for the design of introductory computer programming courses in ... - group of 2 =
JJG Merrienboer, HPM Krarmmer - Instructional Science, 1987 - Springer

Tlic cbicle clealo it dloe cmediose ofoobeed o

1o s Lo oo mmeaeibiie e elee e

@ Find: | structural @ Find Mext @ Find Previous [=| Highlight all  [] Match case

Done

© 2006 K.Becker




¥iew Go Bookmarks Tools Help

b, = T -
- I_b - @ L X ] F7ﬂ '_Cl http:fischolar, google. comfscholar?as_g=+computer-science-educationdnum=10&btnG=5earch+Scholar&as_epo=instructional+design+&as_og=&as_eq=2

:3 @ o |Gl science education” |
[Cl zooge |Gl &5 |Gl o B8 amazan @ cH U mfonet U tb [ myuofc B3 me W wii (@] pF. U srp 8 eb (P cpanel [ MH [ weather 7 LOCAL [ | Mambo e TMDb [ | dict @ MRC [ Rip-off [ | ATB

| || Fubure Play 2006 i computer science-education “instru... ] %]

GOL)g[

Scholar

d Scholar Search
ScholarP
Scholar Help

e 'computer—sciénce—edﬁcatibn "instructional del [1998 = ZDDB || Search

Scholar All articles Recent atticles

Fesults 1 - 10 of about 161 for computer-science-education “instructional design . [0.12 seconds)

All Result Computing the profession - aroup of £
; P Denning - Technical Symposium on Computer Science Education, 1999 - portal. acm.org

mﬂ ... statistics, numerical modeling, digital library sciences, cognitive sciences, web

5 Poindexter service design, multimedia design instructional design systerm administration ...

B Heck Cited by 29 - Related Articles - Web Search

A Carnphbell

m‘?d:man High School Students Learning Computer Science over the Web - group of 4 »

| AHaataja, J Suhonen, E Sutinen, 3 Torvinen - Interactive Multimedia Electronic Journal of Computer- . 2001 - imej.wiu, edu
... tesearch perspective of educational technology and computer science education, this
task ... 2. Design Principles The educational and instructional design of the ...
Cited by 12 - Belated Articles - Cached - Web Search

Effects of a television distance education course in computer science - group of 2 »

MM Boulet, S Boudreault, L Guérette - British Journal of Educational Technology, 1998 - ingentaconnect. com
... Using the results issued from the instructional design process, the ... Distance education:

Integrating technology into computer science education 1957 Frontiers ...

Cited by B - Related Articles - Web Search - BL Direct

Laptops in the classroom - group of 6 »

AB Campbell, RF Pargas - ... SIGCSE technical symposiur on Computer science education, 2003 - portal acrmorg
o & Information Science Education — computer science education, curriculum, infarmation ...

these technigues or include detailed instructional design; these issues ...

Cited by 21 - Related Articles - Web Search - BL Direct

‘| do and | understand”: mastery model learning for a large non-major course

M Urban-Lurain, O Weinshank - Technical Symposium on Computer Science Education, 1999 - portal acm.org
... of Teaching Assistants), cost-effectiveness of the instructional design is 2 ... ninth

SIGCSE technical symposium on computer science education, Atlanta, Georgia ...

Cited by B - Related Aricles - Web Search - BL Direct

Presenting Complex e-Learning Content on the Web: A Didactical Reference Model - aroup of 14 »

F Weitl, C S0, R Kammerl, B Freitag - Proc. e-learn 2002 world conference on E-Learning in ..., 2002 - im.uni-passau, de
... structure of online learning content based on methods of instructional design. ... which

are typically taught in higher maths and computer science education. ...

Cited by 11 - Related Articles - View as HTML - Web Search

Using the YWeb in your courses: what can you do®? what should you do?
SE Poindexter, BS Heck - Control Systems Magazine, |[EEE, 1999 - jeeexplore.ieee. org

b mbmanmmm [1 AL A0 ol Drmmioin Thomevime Dlommmembe it loie dlom dimsie e of s

E Find: ;structural :® Find Mext @ Find Previous [=| Highlight all  [] Match case

Done

© 2006 K.Becker




o)

b
AR

is used less as a system or tool for
y 4

ﬁr'f learning © g](m as an

. apparatus on which to run programs ¢ \d

develop documer



_, [ )
)\  M-Daviderrill

» Component Display Theory

.
Ewﬁ”Theo;y (developed ir; collaboration “ -'

“ arles M. Reigeluth) et
| “‘Lns’rruc
4

- Illh'.
| tw'T ransaction Tﬁeary / ﬁ £
\° the TICCIT CAIl System . 8
v O
First Princi of “’ri@‘(2002) : i, j
£ A

;
H#
-

PhD '64 (Ed. Psych.) Brigham Young / Utah State

© 2006 K.Becker 1 O



“If you don't provide adequate

1Y

11



© 2006 K.Becker



0O TUA
> Informationtis’NotInstruction
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e Many current instructional models suggest that
the most gffective learning products or .
environments are those that are problem "
.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 —— E— 4 - b
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’ Merrill’s First Principles of Instruction

el AW T T
.

The success of a given instructionall progrc:m will

'proporhonal to how well dnd how
ellberq’rely the first prmaples are ‘,I‘

>’
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> Merrill’s First Pﬂﬁ@p‘le‘s of Insiruchon

N TS|
Problem

)

,.“Learning is facilitated when le&rners are engaged in solving real-worl.d problems.”

Activation
“Learning is*cili’rq'red when existing knowledge is activated as a foundation for

B nev knowledge.” r

v Demonstration

1.‘I‘Learn|ng is facilitated when new knowledge is demonstrated to the learner.”

k

Appllcqhon : y

1
“Learning is facilitated when new knowledge is applied by the learner.”
Integration .

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

_ - = 4 .

© 2006 K.Becker
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Prioblem

engagement in solving real-world problems

= T s P__

PBLis more deliberate than what we do.

* structured, guided aeproqch ,
— delineation of the problem and its domain v '
— research and discovery of relevant knowledge and data .,.l
- pr!'sen'raﬁon of a solution and a reflection on what was learned -
— deliberate and conscious connection with existing knowledge. > r}

Accounting examples? Management? Employee Records? F 3

look seriously at how students spend their fime

* 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, and the
potential for a persohal connection with the problem. -

s P, L B
16



P B L Topic Introduction

Explore the issues.
What do we already know?

S te p S What do we want to know?

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

¥
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.




' engqgegnl in so|vmg rec:|-wor|!!bro lems

. * Is the coursewar presented in the context of

L]
orld problems ’ /.
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' activate existing knowledge as foundation for new knowledge
2 T W

* To activate existing kni?wledge, we must know what that existing
knowledge is. .

— cell phones, emaiil, surf the web, find music and videos, and play games. "&

— proficient, yet lack sophistication in searching and the critical assessment v
% of resources. _h ..

* 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. 1

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

o

* : relevance changes over time. : ‘

* |If we wish to start from whére the students are, then we must be

prepared to assess the knowledge they bring to the situation
regularly:

© 2006 K.Becker 1 9



’ activate existing k!w‘e!ge as iOUhEGlIOn !!r new knowledge
 GEENT T . .
* Does the courseware attempt to activate  «

L
n’r” kng\vledge or experlence2 J

rners directed to recall relevcm,’r pa:d"' %

a xpe ic.w prowd q"ﬁ’r exp? ;l
* Are they encourqged to use some organizi

.1 -

re

>’
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' * Learning

lleys.
— Maybe

We learn a great deal fro
others.

Allow our stude

© 2006 K.Becker

™ time for us, b

b|ec’rs can be usefui hI ere“ H \
* Live, in class demonstrations of programs are more effective than simply
reqdlng through and expl%mg code . 2 .
b . ’

ring a question by performing a search.l the internet, (including
sessment of potential resources)

D solu’rloi to a pﬂolem on the
00

N .

i c%ing errors and

-

the first ’rim.or them .
'gur mistakes and to some e!(’re the mistakes of

21



 Demonstration
) TP W T

* Does the courseware demonstrate what is' to be
* d 'er than merely ’rellmg information "«
hat is to be learned? ,J"‘ b q

a 4Afe e‘IQonstrqno‘g;«cgﬂ!l!’réT\t with ﬂry “) & o

ms’rruc’rlonql gocnls2

xm,b‘gde

le

* Is learner

o Do medlc:
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* The CS cup runneth over with content.

g B
I

© 2006 K.Becker

BN A, 4Nty N
Application

by the learner
F_ o

— The body of knowli"edge associated with the discipline has ‘ .

grown and evolved over the last 40 years and in our desire, *
to provide students with as much information and knowledge ""
as we can, we sometimes forget that they still need time to |, =

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
3

status! .

What makes us think we can create expert programmers b
and computer scientists in just four?

T BT . W

3



—

We can'no longer cover the same ground in an undergraduate program as
we did when we were students, yet we cling fo a desire to do so, and to add

@ 9T .
ABE “’lclau'lon

by the learner

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

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

i © /AW

* Recursion, algorithm analysis, and program testing 4

o

A Mile Wide anmnd anmn Inch Deep

© 2006 K.Becker
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* Do learners have an opportunity to dpplz their

’ed knowledge or sk|II2 ' p
pplication consistent with ’rhe instructiona

ne v

&
d

oq S, oes it inv v‘c’ﬂa ied sequenc of
and d vol q iﬁ e

problems with feedback2 I
Are learne |%gradually *

. diminished coaching?
. )
d Pm

'\

=
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Integration

new knowledge is m’regrq’red into the learner’s world

It is like commg 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 inﬂegrofed, subsequent courses can quite Ii’rerglly pick up
where the others left off. i

— If it is not, time will be required in each course to re-assess what knowledge the ’
students bring. L

; o . > i}
‘yplcal : 5-10 distinct assignments. ’ -

— There is no time in between to reflect, and in an effort to maintain interest, eqch'
problem bears little relationship to ’rhe 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

— When this is not possible, both practical and conceptual connections can be made
explicit. :

At the course level, content can and should be tied to the students’ lives, ‘
current events, research, and professional practice whenever possible.

— For exqmple, 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.

© 2006 K.Becker 26
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’ new knowledgeis m’regra’rea into ’r!e ‘etqrner’s world

QLN TS W .

\ * Does the courseware provide techniques that « ‘
.

encirdg.e learners to integrate (’rromsfer’ the .ii

owledge or skill into their everydqy life?

I
-I

X\

* Do learners have qn‘ppp"'WUnl’ry to pul?( I';! 1'5'- *

:
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demonstrate their new knowl'edge reflect on

their new knowled’nd create new wc}_ys to

use their nev}kno ledge? -

3
-
i
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Conclusions

Courses can benefit from a more deliberg’re

approqch to the design of instruction. "
1 v
Freshmen have a broader base of experience -’
than they used to, and integrating this
experience into our courses forms connections

that engages students.

Contextualizing their experience draws them in, ‘

and mcun’ronnmg relevance while guiding ’rhelr
prqc’rlce will sustain them.
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