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Rapid Prototyping

An iterative design approach 

that produces successive 

approximations of 

the end product

.
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Rapid Prototyping 
Benefits

n Tests the accuracy and completeness of 
performance requirements

n Generates buy-in using user-accepted designs

n Derive trustworthy development roles, 
processes, and metrics

n Sets up a finely tuned assembly line for the 
development process

n Minimizes changes later in the project when 
they are more expensive

n Delivers results quickly and inexpensively
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Rapid Prototyping Process
A Step-by-Step Method

Functional

Screen 
Treatments

Proof of
Concept

Detailed

Integrated

Fast-Track
Broad and 

Shallow

Narrow and 
Deeper

On the
Network
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Post-Mortem Guidelines

n Monitor time on a weekly basis during prototype 
creation

n Identify time-sucking, black holes (where? why?)

n Identify steps that can be combined or eliminated

n Non-standard inputs, incorrect assumptions, or 
misunderstood agreements

n Overdeveloped outputs versus changing or 
inaccurate requirements

n Specify roles, processes, and metrics for 
subsequent tracking and feedback
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Post-Mortem Workshop

1. Specify process flow

2. Obtain consensus depicting each activity, as 
well as corresponding inputs, process, 
decisions, responsibility, metrics, and outputs

3. Build the deliverable(s) and track actual 
completion times and variances

4. Conduct a post-mortem workshop (page 26 of 
supplemental materials)

5. Modify and revise the project metric spreadsheet 

6. Complete steps 1-5 for the next prototype or the 
development effort

Job Aid
3

.
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Usability Tests

A “pre-pilot” test employing a 
small, but representative, sample
of end users to ensure that:

n End users can intuitively and self-
sufficiently use materials to meet 
business needs and objectives

n There are no hidden points of confusion

n Training time is minimized
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Usability Tests
Benefits

n Provides a “reality check” on the final version of 
the prototype

n Facilitates buy-in

n Minimizes the number of substantive changes 
from later pilot tests

n Improves overall quality

n Ensures that you deliver what end users want, 
and what they can use

n Can be low cost, as dictated by the intervention, 
end users and stakeholders

.
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Usability Tests
Process

Create the 
Test

Conduct the
Test

Debrief the
Test

Modify the
Intervention

§ Select a menu of test tasks
§ Prototype the test tasks
§ Determine data collection methodology
§ Conduct a dry run

§ Select participants
§ State ground rules
§ Administer the test

§ Collect the data (performance and affective)
§ Analyze the data
§ Determine an action plan

§ Update development tools and templates
§ Make appropriate revisions
§ Determine whether you need another test
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Timeboxing

A scheduling and prioritizing technique 
for meeting immovable deadlines while 
maximizing end user input and buy-in

.
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Timeboxing
Benefits

n Employs the 80/20 rule to keep the project 
focused on priorities aligned with business 
drivers

n Facilitates rapid revision to completed 
materials

n Adds to the project on subsequent revisions—
if the business and performance needs still 
exists
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Timeboxing
Process

Scheduling

Requirements

Priorities

Met Deadline

Core Functions

Top Priorities

Job Aid
4
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Putting RAPRO All Together
Checks and Balances

Nothing gets doneSWAT TeamsCAAD

Incomplete and 
inaccurate 
requirements and 
designs

Prototyping 
and Usability 
Testing

CAAD

Isolated 
development efforts 
leading to scope 
creep

CAAD, 
Prototyping, 
and Testing

SWAT Teams
LEADS TOWITHOUT
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Putting RAPRO All Together
Checks and Balances (continued)

Lack of end user 
buy-in

CAAD or 
Usability 
Testing

Rapid 
Prototyping

LEADS TOWITHOUT

Project delivered on 
time, but without end 
user buy-in

CAAD, 
Prototyping or 
Usability 
Testing

Timeboxing

Scope creep during 
design and 
development

TimeboxingRapid 
Prototyping

.
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Putting RAPRO All Together
The Big Picture

Job Aid
5
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Putting RAPRO All Together 
Capturing, Representing, & Leveraging Expertise

Initial Architectural 
Diagrams

§ Paper Proof-of-
Concept Prototype

§ Design Review
§ Usability Test 1

§ Online Integrated 
Prototype

§ Usability Test 2

Post-Mortem Workshop

Development

T
im

eb
o

xin
g

.
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Agenda

üDiscuss the difference between RAPRO 
and traditional ISD approaches

üDescribe five proven strategies for 
shrinking development time, reducing 
costs, improving quality and increasing 
organizational buy-in

üUse tools and templates to employ RAPRO 
in your own organizations

üDiscuss lessons learned from actual 
projects
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SWAT Teams 
Lessons Learned

n Look for team players who accept ownership

n Keep the teams as small as possible, rotating 
expertise as needed

n Keep key players on teams throughout the project

n Empower the team, provide the tools and processes 
they need, then hold them accountable

n Start early with templates, standards and macros, 
then revise as necessary

n Provide “ninja” support

n Ensure the team has adequate time between projects 
to avoid burnout

.
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Collaborative Analysis & Design
Lessons Learned

n Appoint a client-side project manager with 
decision-making and budgetary authority

n Obtain approval for release time early in the 
project

n Focus on business drivers, work products, and 
the decisions that generate them—not theory

n Keep the meetings informal and fun

n Have equal and opposite subject matter experts 
(SMEs) on the team

n Make sure all SMEs are also opinion leaders

n Allow time to socialize information and reach 
consensus



©2004 by DLS Group, Inc. All rights reserved. Aside from instances of fair use, all approaches and 
content herein may not be used or distributed without the prior written consent of the authors. 19

.
37

©2004 by DLS Group, Inc. All rights reserved. Aside from instances of fair use, all approaches and 
content herein may not be used or distributed without the prior written consent of the authors.
p:\001dls \presentations \conferences\1116 ISPI 2002\Beyond the Crystal Ball (1).ppt

Rapid Prototyping 
Lessons Learned

n Remember that prototyping is a development 
shortcut, not an analysis and design 
shortcut

n Determine the levels and types of prototypes 
you will use early in the project

n Make sure that prototypes represent the 
breadth and depth of the project

n Work “in-person” during the prototyping 
effort

.
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Rapid Prototyping 
Lessons Learned (continued)

n Get signoff for each prototype and its 
revisions

n If practical, use the same environment for 
prototyping and development

n Don’t rush into full-scale development if 
there are more issues to be resolved
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Project Metric Spreadsheet
Lessons Learned

n Specify all processes

n Be sure to include a fudge factor in estimated 
times

n Allow team members to estimate and track 
their own completion times

n Specify quality standards for each output

n Use logbooks to track prototype completion, 
included expected and unexpected activities

n Reinforce cycle time shrinkage

.
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Usability Tests
Lessons Learned

n Don’t omit or avoid usability testing

n Determine the levels and types of usability tests 
you will use early in the project

n Keep data collection as simple, unobtrusive, 
and efficient as possible

n Focus on errors that users make and broad 
areas of consensus

n If possible, get end users to verbalize their 
actions
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Timeboxing
Lessons Learned

n Beware of those who cannot prioritize!

n Let the team identify priorities and the 
project lead strictly manage to them

n Educate team members that priorities 
evolve over the life of a project

n Revise priorities as necessary 
throughout the project

.
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QUESTIONS AND COMMENTS

?
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JO B  A ID 1: FA C T O R S  T HAT A FFECT 

D E V E L O P M E N T R ATIOS 

Scope

Technology

Organization

TYPES OF RISK

 

O R G A N I Z A T I O N A L  FA C T O R S  

• Span of control and level of project sponsor. 

• Dedication and relationship of cl ient and supplier project  managers.   

• Quality of product (from both the customer’s and supplier’s perspective).  

• Number of reviews and timelines for sign -off. 

• Previous experience with the customer. 

• Amount of  end-user involvement in analysis,  design,  and implementation. 

• Amount of available expertise in the subject matter. 

• Quality of  communications. 

• Presence of  hidden agendas. 

• Expected amount of time spent not related to designing or revising the instructional materials.  Some 
developers estimate that this typically consumes about 80 percent of project time. 

SC O P E  FA C T O R S  

• Number of expected user contact hours. 

• Cognitive performance requirements (conceptual, procedural, problem -solving). 

• Complexity of content. 

• Number,  type, and complexity of components. 

• Availability, quality, and accuracy of existing content.  

• Complexity and frequency of interactions (performance requirements).  

• Specificity of the performance requirements.  

• Number and complexity of  graphics,  animation,  and multimedia. 

• Ease of use. 

• Familiarity of target audience with medium. 

• Quality of finished product requirements. 

• Length of course. 

• Degree of remediation (e.g., quizzes, selective module reviews). 
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T E C H N O L O G Y  FA C T O R S  

• Development and implementation platform, authoring and architecture/network environment.  

• Distribution. 

• Available  bandwidth. 

• Familiarity with development approach. 

• Availabil ity and expertise in specialized development tools, libraries, and templates. 

• Experience of development team. 

• Degree to which development team has worked together before. 

• Rigor of  the project  management and change management processes.   

• Development model the project team employs (traditional  ADDIE’s l inear,  “waterfal l” approach 
versus Rapid Application Development (RAD) or other 4 th  generation ISD model).  

• Availability of project management data describing a similar development effort.  

• Availability of appropriate templates or toolsets. 

• Need for specialized peripherals (e.g.,  touch screens, digitizers, robotics). 
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JO B  A ID 2: R APID A PPLICATION D E V E L O P M E N T  

FACTOIDS 

Prototyping 
Ø Organizations within the United States have increased their use of prototyping from approximately 

3 0  percent in the early 1980s to  60 percent  in the early 1990s.  (Hardgrave and Wilson,  1994) 

Ø Gordon and Bieman (1995) cite individual cases where prototyping reduced software development 
efforts by 45 percent and 70 percent.  

Ø Bernstein and Appel cite  an approximate 40 percent reduction in software development effort 
associated with prototyping.  

Ø Martin (1983) reports that productivity improvements of more than 1,000 percent are not uncommon 
when using prototyping. 

Ø A software revision requiring $1 to make during the analysis phase c ould cost  between $1.50 - $6.00 to 
make during development and between $60-$100 to make after release.  (Pressman, 1992) 

Ø Pressman (1982) estimates that 80 percent of total software life-cycle costs occur during maintenance.  Of 
these maintenance costs,  Martin and McClure (1983) attribute 80 percent of them to unmet or 
unforeseen user requirements and 20 percent to bugs or reliability problems. 

Ø Dissatisfied software end users often become “project terrorists” and will  tell  an average of 16 other 
people about h is or her problems with a system. In contrast,  each satisfied user will  tell  only eight 
people (Merlyn, 1995).  

Ø Prototyping reportedly reduced one plastic manufacturer’s development cycle by 60 percent. (Griffiths, 
1 9 9 3 ) 

Collaborative Analysis and Design 

Ø JR Ps and JADs exploit  the 80:20 rule (80 percent of value of the intervention can be achieved with 20 
percent of the intervention) by specifying and designing the 20 percent.  (Villachica and Stone, 1998) 

Ø End users involved in JRPs and JADs wil l  act  as  “project  ambassadors,”  jump-starting the 
implementation effort early in the project.  (Villachica and Stone, 1998) 

Ø JAD cuts the elapsed time of requirements specification anywhere from 20 to 60 percent compared with 
traditional methods, and it cuts total effort b y 20 to 60 percent at the same time (August,  1991).  

Timeboxing 
Ø An argument for using timeboxing is that 75 percent of a given intervention’s functionality can be 

developed relatively quickly by using expertise, powerful tools,  and archives of reusable materials.  The 
next 15 percent of the intervention can take as long to develop as the first  75 percent.  The remaining 10 
may take as long to develop as the first 90 percent (Martin, 1990c).  

Ø DuPont has used t imeboxing s ince 1984 to  maintain i ts  90-day software development cycle. After its 
initial  use,  DuPont has not rejected a single system developed with timeboxing (McConnell ,  1996).   
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SWAT Teams 
Ø DLS Group,  Inc.  (1994)  programmed 11 hours of  CBT in two weeks using a SWAT team strategy. 

Usability Testing 
Ø The top five educational software companies remaining in the market over the last 10-15 years al l  

employ usability tests (Abelow, 1993).  

Ø IBM indicated that smaller software projects saved $2 for every $1 spent on usability tests.  Large 
software development projects save $100 for every $1 spent on usability tests.  (Appleton, 1993) 

Ø Karat (1992) describes usability test  payback ratios of 1:2,  1:10,  and 1:500.  

Ø IDS Financial Services changed a single form as the result of a usability test,  resulting in greater 
productivity and saving the company $116,000 annually in labor costs .  (Reed,  1993) 

Ø State Farm leveraged usability testing to reduce a course the company thought would require three days 
to a half  day,  saving roughly two days’  pay for approximately 10,000 students .  (Computerworld,  1999) 

Ø Research has shown that incorporating user feedback is  the single most crit ical  factor in improving 
learning outcomes.  (Weston, C.  1997)
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JO B  A ID 3: P OST-M O R T E M  W O R K S H O P  S PREADSHEET  

A c t i v i t i e s  Descr ipt ion  R e s p o n s i b i l i t y  I n p u t s  O u t p u t  E s t i m a t e d  

Proto  

T i m e  

A c t u a l  

P r o t o  T i m e  

V a r i a n c e  E s t i m a t e d  

D e v  T i m e  

A c t u a l  

D e v  

T i m e  

V a r i a n c e  

1 . Create  
s toryboard 
t e m p l a t e  

Des ign  a  model  
for conveying 
program content  
to  the  program 
with  minimal  
ambigui ty   

Senior ID  P r o g r a m  
requirements/ 
outline 

S toryboard 
te m p l a t e  

2  2  0  0  0  0  

2 . Write  storyboard  Enter content into 
templa te .  

ID  Outl ine Storyboard  3  8  -5  4 0  3 2  8  

3 . Review 
Storyboard  

Ensure  that  
content in 
s toryboards  is  
clear to 
programmer ,  
instructionally 
effect ive,  and 
does  not  
introduce new 
functionalit ies.  

Sr.  I D ,  I D ,  a n d  
P r o g r a m m e r  

S toryboards  Sugges ted  
revisions 

4  6  -2  6  2  4  

4 . Create  graphics  Develop the  
graphic f i les 
specified in 
s toryboard . 

Graphic  art is t  S toryboards  Graphic  
files 

2 0  2 0  0  5 0  4 0  1 0  

5 . Record 
a u d i o / s h o o t  
video 

Develop the  
audio  and  v ideo  
files specified in 
s toryboard . 

Mul t imedia  
special ist  

S toryboards  Audio  f i les  8  8  0  0  0  0  
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A c t i v i t i e s  Descr ipt ion  R e s p o n s i b i l i t y  I n p u t s  O u t p u t  E s t i m a t e d  

Proto  

T i m e  

A c t u a l  

P r o t o  T i m e  

V a r i a n c e  E s t i m a t e d  

D e v  T i m e  

A c t u a l  

D e v  

T i m e  

V a r i a n c e  

6 . Format  text  in  
Word  

A p p l y  f o n t s ,  
s tyles ,  formatt ing 
to  prepare  text  
for  direct  cutt ing 
and past ing  into  
Director.  

I D / A d m i n  U n f o r m a t t e d  
text  

F o r m a t t e d  
text  

0  0  0  4  4  0  

7 . Review media  Ensure  that  
audio ,  v ideo  and 
graphics  are  
importab le  and 
high quality.  

P r o g r a m m e r  Media  U s a b l e  
media  

2  4  -2  0  0  0  

8 . Digital ly edit  
v ideo  and  audio  
cl ips 

R e m o v e  “ u m ’ s , ”  
“ a h ’ s ”  a n d  
unnecessary 
pauses  to  c rea te  
more engaging 
video sequences.  

Mult imedia  
special ist  

V ideo  and  
audio  

Edi ted  
v ideo  and 
audio  

2  3  -1  1 2  9  3  

9 . Import  and a l ign  
graphics  &  
media  

Br ing audio,  
v ideo  and 
graphic f i les into 
Direc tor  cas t  and 
assenble  media  
on s tage .  

P r o g r a m m e r  Media f i les  C a s t  
members  

1 2  1 6  -4  7 0  5 0  2 0  

1 0 . Find t iming info. 
f o r  a u d i o  &  
video cl ips 

Locate  the  t imes  
in  each video and 
audio c l ip  the  
corresponding 
text  boxes  should  
a p p e a r .  

P r o g r a m m e r / I D  “ s o u n d T i m e ”  
a n d  
“MovieTime”  
buttons  in  
score 

Synched 
quote  
boxes  

1 6  1 6  0  4 0  3 4  6  

1 1 . C u t  &  p a s t e  t e x t  
in Director 

Br ing Word text  
objects  into 
Director  cast .  

ID  F o r m a t t e d  
W o r d  t e x t  

Director 
text  

0  0  0  4  1  3  
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A c t i v i t i e s  Descr ipt ion  R e s p o n s i b i l i t y  I n p u t s  O u t p u t  E s t i m a t e d  

Proto  

T i m e  

A c t u a l  

P r o t o  T i m e  

V a r i a n c e  E s t i m a t e d  

D e v  T i m e  

A c t u a l  

D e v  

T i m e  

V a r i a n c e  

1 2 . Synch text ,  
graphics ,  audio  
& v ideo  to  
voiceovers (final 
prototype  
assembly)  

Time the  text  
b o x e s  t o  a p p e a r  
a t  the  
appropr ia te  t ime  
as  the  
audio/video  are  
playing.  

P r o g r a m m e r  V o iceovers  Finalized 
sect ion of  
program  

8  8  0  4 0  3 2  8  

1 3 . P r o g r a m m e r  
Tes t  

Ensure  that  the  
program works  
f rom s tar t  to  
finish. 

P r o g r a m m e r  Program  Tes ted  
Program  

2  2  0  1 2  8  4  

1 4 . I D  T e s t  C o n d u c t  a  
detai led review to 
ensure  that  i tems 
a p p e a r  a t  t h e  
appropr ia te  t ime,  
a nd that  a l l  
navigat ion works 
as  in tended. 

ID  Program  Tes ted  
Program  

2  2  0  1 2  8  4  

 

S u m m a r y  E s t i m a t e d  

Proto  

T i m e  

A c t u a l  

P r o t o  T i m e  

V a r i a n c e  E s t i m a t e d  

D e v  T i m e  

A c t u a l  

D e v  

T i m e  

V a r i a n c e  

Average t ime to create  one lesson ( in hours)  79  hrs .  93  hrs .  +14  hrs .  3 0 .9 hrs.  23 .6  hrs .  -  7 .3  hrs .  
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