Performance Measure for the Design Process

Description

Design is a systematic development of a process, system or product to meet a set of customer specifications.  It is a rational, interactive, and iterative approach of working with a client to meet their perceived needs within a set of explicit and implicit constraints.  It is often team-based and initially involves detailed needs analysis, problem definition, deployment of prior knowledge and past experience, generating and analyzing possible solutions, and exploring alternative solution paths.  As the process moves forward, designers identify optimal solutions, implement selected designs, document progress, and communicate elements of the design and its process of development to multiple audiences. Often solution alternatives are derived from optimizing with respect to various resources or constraints, integrating solutions to sub-problems, and recycling components of previous designs. As they evolve, design solutions are regularly validated against performance criteria and timetables that are either agreed upon at the beginning of the process or re-negotiated at specific milestones.  Throughout the entire process, participants are committed to continuous improvement in design methodology, design tools, and personal/team capabilities that are valuable to future clients.

Original Statements
A design process involves interaction with a client to develop a product, method, or system that meets the needs of a user.

Design is an iterative process involving definition of needs, brainstorming possible solutions, exploring and testing alternative approaches, identifying optimal solutions, implementing selected designs, and documenting and communicating elements of the design and the process to a multiple audience, as appropriate.

Design is an iterative process in which various alternatives are morphed into a final process or product within specified constraints.  Often the alternatives are derived from optimizing with respect to various resources or constraints.

What is the design process?

… a systematic development of a process or system to meet a set of customer specifications.

….using past experience or knowledge to synthesize a process or system to meet specified needs

….procedure for assembling available resources into a desired goal or product

The design process is a systematic approach for creating a solution that addresses a need. The design process, while systematic, is creative and iterative. This involved clear identification of need, criteria for success, identifying the key issues, generating, analyzing, and evaluating the solution paths, implementing and assessing the solution for continuous improvement.

Selected Items with Descriptors

A. Problem Definition:

Interviewing client, needs analysis, identifying issues & constraints, developing specifications,

define functions/uses, perception check

Communication:

Informing client/teammates, personal documentation, oral presentations, written reports,

visual and graphic elements, professionalism

B. Prior Knowledge:

Locating & review available resources, applying existing knowledge/principles/solutions,

evaluate external information, depth & breadth of internalized knowledge, identifying learning needs

Divergent thinking:

Brainstorming, generating alternative solutions, quantity, uniqueness, novelty, problem reformulation

C. Solution Validation:

Interpreting & mediating requirements, creating an appropriate test plan, measuring for success,

satisfying societal requirements, upholding professional responsibilities, customer acceptance

Decision Making:

Inclusion of stakeholders, evaluating alternatives against criteria, justifying selection,

cost-effectiveness, level of consensus obtained

D. Create/follow plan:

Tasks and milestones clearly defined, logical & organized plan/timetable,

taking action, documentation of progress

Professional Analysis:

Appropriate tool selection, tool proficiency, parameter identification, system modeling,

sensitivity analysis, estimating, experimenting, optimization

E. Teamwork:

Belonging, commitment, ownership, cooperation, performing within roles, managing conflicts, efficiently using/creating resources

Iterating & Assessing: 






Ongoing, captures and applies lessons learned from prior iterations, assess solutions,

assess process followed, oriented toward continuous improvement

Non-Selected Items
1. Optimizing





6

2. Evaluating existing solutions



7,6,=13


3. Creating professional specifications



6,5 =11

4. Clear inventory of available resources


9,



5. Brainstorming





6,



6. Project Management




5,1= 6



7. Meeting societal standards




4,1,=5


8. Documenting the process










9. Taking Action

10. Lateral thinking







11. Create a design plan

12. Follow a design plan

Design Process Assessment Form
Performer__________________
Assessor___________________

Date________

Performance Task:________________________________________________________________________________________________________________ 

Performance Area
Strengths
Improvements
Insights

Problem Definition

   Identify needs

   Establish requirements/specs

   Identify Constraints

   Define Functions/uses

   Perception Check 




Applying Prior Knowledge:

   Locate & Review resources

   Use of principles

   Evaluate external info

   Internalized knowledge

   Professional growth




Divergent Thinking:

   Quantity

   Distinctively unique

   Out of the norm

   Causes redefinition

   Out of the box 




Professional Analysis:

   Uses key parameters

   Toolbox/usage

   Estimating

   Experimenting

   System modeling




Decision Making: 

   Inclusion of stakeholders 

   Consensus

   Cost-effective

   Uses design criteria

   Justification








Performance Area
Strengths
Improvements
Insights

Create and Follow plan

   Defines tasks

   Outlines milestones

   Organized & logical

   Track & revise plan

   Document progress




Iterating and Assessing

   Frequency

   Review previous cycles

   Assess design process 

   Assess design solutions

   Effective iteration




Solution Validation:

   Interpret requirements

   Mediate requirements

   Build test plan

   Test against criteria

   Stakeholder acceptance




Communication: 


   Written reports

   Oral communication

   Project documentation

   Visuals & Graphics

   Professionalism




Teamwork:

   Use of resources

   Managing conflicts

   Shared consensus

   Belonging/commitment

   Performing roles




Comments


Design Process Evaluation Form
Performer__________________
Evaluator___________________

Date________

Performance Task:_____________________________________________________________________________________________________ 

Performance Area
Raw

Score
Weight
Adjusted

Score
Performance Area
Raw

Score
Weight
Adjusted

Score

Problem Definition

   Identify needs

   Establish requirements

   Identify Constraints

   Define Functions/uses

   Perception Check

9

7

7

7

5

Create and Follow plan

   Defines tasks

   Outlines milestones

   Organized & logical

   Track & revise plan

   Document progress

3

3

3

3

3


Applying Prior Knowledge:

   Locate/Review resources

   Use of principles

   Evaluate external info

   Internalized knowledge

   Professional growth

5

5

3

4

3

Iterating and Assessing

   Frequency

   Review previous cycles

   Assess design process 

   Assess design solutions

   Effective iteration

2

3

3

3

4


Divergent Thinking:

   Quantity

   Distinctively unique

   Out of the norm

   Causes redefinition

   Out of the box

3

5

5

4

4

Solution Validation:

   Interpret requirements

   Mediate requirements

   Build test plan

   Test against criteria

   Stakeholder acceptance

2

2

2

2

2


Professional Analysis:

   Uses key parameters

   Toolbox/usage

   Estimating

   Experimenting

   System modeling

3

3

5

5

4

Communication: 


   Written reports

   Oral communication

   Project documentation

   Visuals & Graphics

   Professionalism

6

6

6

2

5


Decision Making: 

   Inclusion of stakeholders 

   Consensus

   Cost-effective

   Uses design criteria

   Justification

4

4

4

4

4

Teamwork:

   Use of resources

   Managing conflicts

   Shared consensus

   Belonging/commitment

   Performing roles

3

4

5

5

3


Subscore____________






             Subscore______________

  









    Total Score________________


Expert Designers

A. Achieves a creative solution encompassing customer and societal needs, and meeting professional requirements.

B. All activities support efficient and timely achievement of project milestones, deployment of team resources, and extraordinary group dynamics.  All project needs, activities, findings, and recommendations are communicated in a thorough, clear, and useful manner.

C. Automatically and masterfully uses divergent thinking, in-depth knowledge and existing    processes to develop multiple creative solutions

D. Use professional judgment, expert knowledge, and design criteria to evaluate and make recommendations on potential solutions, and proposes revisions for continuous improvement of the design at all stages throughout the process.

E. Consistently uses quality professional analytical skills that produce quality plans that are easy to follow.

Senior Designers

A. Identifies, analyzes, and validates customer and societal needs, and professional requirements.

B. Most activities support achievement of project milestones, deployment of team resources, and healthy group dynamics.   Most project needs, activities, and findings, and recommendations are communicated in a useful manner. 

C. Uses divergent thinking, in-depth knowledge and existing processes to develop multiple and appropriate potential solutions

D. Uses current professional standards and design criteria to evaluate alternative designs and suggests some design improvements.

E. Display extensive analytical skills that lead to solid plans that can be followed.

Apprentice Designers

A. Identifies and analyzes customer and societal needs, and professional requirements.

B. Able to assume assigned role and assist in meeting most project milestones and supporting team activities under some supervision.  Communication contributes to project activities upon request.

C. Generates multiple potential solutions in a mechanical way based on prior experience and knowledge

D. Performs design tasks within well-defined project areas, and suggests incremental design changes.  

E. Display sufficient analytical skills that produce marginally successful plans that are difficult to follow.

Interns

A. Collects information on customer and societal needs, and professional requirements.

B. Able to assist in meeting some project milestones under extensive supervision.  Communication may contribute to some project activities.

C. Uses narrow knowledge base to build a limited set of alternatives

D. Follows set process to gather data for decision making, and sometimes suggests incremental design changes.

E. Display limited specific analytical skills and can only be directed to follow plans of others.

Trainees

A. Often ignore customer or societal needs, and professional requirements.

B. Activities take place outside team environment, leading to irregular and undependable progress toward project milestones.  Communication activities are minimal or do not contribute to documenting or furthering project outcomes.

C. Locks on to first idea with exploring options, existing solutions, or considering alternatives

D. uses capricious and arbitrary standards to select among possible designs, and is sporadic in his suggestion for design modification.

E. Often displays inferior professional analytical skills and seldom plans or follows plans.

Performance Chart for Design Process

Performer____________________
Assessor_____________________

Date__________

Performance Task:_________________________________________________________________________________________________________________ 

Performance Area 
Trainee
Intern
Apprentice Designer
Senior Designer
Expert Designer

Problem Definition: 






 Identify Needs 
Perfunctory
Locked on one
Sees several
Ranked set
Contrasted set

 Establish Requirements
Unsure of need
Sees the need
Defines some
Defines most
Paints big picture

 Identify Constraints
Disregards
One at a time
Two at a time
Sensitive to all
Places all in system

 Define Functions
Open-ended
Primary use
Secondary use
Multiple use
Customized multiple use

 Perception Check
Plays role wanted
Does what told
Values the role
Fulfills the role
Facilitates inquiry

Prior Knowledge: 






Locate/review resources
Minimal Effort
Basics
readily available 
Extensive in discipline
Extensive all disciplines

Use of Principles
Uses inappropriately
obvious 
well-known 
subtle & well-developed
essential & complete

Evaluate external info 
Seldom evaluates 
Often misuses
approved by others
Critically evaluates 
Correctly evaluates 

Internalized knowledge
Superficial 
Partial 
Adequate 
Extensive
Nationally recognized

Professional Growth 
Only when forced
When challenged
reactive
Proactive
Continuous 

Divergent Thinking:






Quantity
Few
Some
Several
Large
Extensive

Distinctively unique
Couple
Few
Some
Several
Large

Out of the norm
Rarely
Seldom
Often
Couple
Several

Causes redefinition
Rarely
Seldom
Occasionally
Often
Couple

Out of the box
Improbably
Rarely
Occasionally
Often
Consistently

Professional Analysis: 






Uses key parameters
Limited/Many Extra
Some/Few Extra
Nearly all/Often Extra
All/Rarely Extra
Right on

Toolbox/usage
Small/Ineffectual
Limited/Basic 
Standard/Marginal
Comprehensive/effective
Tool builder/master

Estimating
Way off
Sporadic accuracy
Consistently in ballpark 
Consistently close
Intuitively correct

Experimenting
Random trials
Uses given experiments
Adapts experiments 
Designs experiments
Creative experiments

System modeling
Simplistic
Bare bones
Nearly complete
Deals with boundaries
Integrates other models

Decision Making:






Includes stakeholders
Unaware who they are
Incorporates obvious
Knows them all
Accounts for all
Takes every perspective

Consensus
Rarely
Seldom
Occasionally
Often
Consistently

Cost-Effective
Oblivious
Not under control
Reasonable
Consistently controlled
Very efficient

Uses design criteria
Sporadically
Minimally
Periodically
Frequently
Consistently

Justification
Randomly
Occasionally
Dependably 
Frequently
Always




Performance Area
Trainee
Intern
Apprentice Designer
Senior Designer
Expert Designer

Create & Follow Plan:






Defines tasks 
Sporadic
Rudimentary
Contributes
Thoughtful
Visionary

Outlines milestones
Unaware
Short Range
Executes
Modifies
Originates

Organized & logical
Confusing
Scattered
Mechanical
Solid
Directs

Track & revise plan
Disjointed
Passive
Supports
Implement Change
Assesses

Document Progress
Incoherent
Perfunctory
Methodical
Complete
Comprehensive

Iterate & Assess:






Frequency
Sporadic
Methodical
Consistent
Continuous
Parallel Processing

Review previous cycles
Seldom
Most Recent
Tries to extend
Captures most
Integrates all

Assess design process
Only moves forward
After big steps
At trouble steps
After all steps
Continuously

Assess design solutions
Only when caught
When things go wrong
When uncomfortable
When substandard
To optimize

Effective iteration
Haphazard
When required
In obvious situations
Purposefully
For significant value

Validate Solutions:






Interpret Requirements
Oblivious
Knows obvious ones
Knows them all
Meets them all
Exceeds them all

Mediate Requirements
Unaware of conflict
Minimal help
Can be helpful
Fairly effective
Leaves all satisfied 

Build Test Plan
Attempts
Sketchy
Plan with holes
Solid
Elegant

Test against criteria
Erratic
Incomplete
Inconclusive
Conclusive
High reliability

Stakeholder acceptance
Unaware of need
Tries to achieve
Helps to achieve
Significantly contributes
Assures

Communication:






Written reports
Unintelligible
Superficial
Mechanical
Informative
Comprehensive

Oral communication
Often Incoherent
Inconsistent
Transmits
Purposeful
Persuasive

Project documentation
When dictated
Personally useful
Limited audience
Substantive
Thorough

Visuals & graphics
Confusing
Elementary
Supportive
Illustrative
Interpretive

Professionalism
Unaware
Uncomfortable
Attempts
Consistent
Polished

Teamwork:






Use of resources
Minimal
Responds 
Requests 
Seeks out 
Gets the best

Managing conflicts
Potential troublemaker
Silent observer
Part of solution
Steps in to resolve
Learning experience

Shared Consensus
Not on board
Willing to go along
Sees the vision
Acts on vision
Shapes vision

Belonging/Commitment
Erratic
Compliant
Sees benefits
Enrolled
Committed

Performing Roles
Plays role wanted
Does what told
Values the role
Fulfils the role
Facilitates all roles

Comments

