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1.1 Central Role of Information in 
Technological Work

- The essence of technological work is 
knowledge and information 

- Understanding how technological workers 
acquire and share information and knowledge 
is hence central to the management of 
technology



1.1 Central Role of Information in Technological 
Work

- Good ideas typically emerge from discussions and 
interpersonal interactions

- Productive and high performance technical professionals have 
extensive interpersonal contacts

- The human social network is the most powerful knowledge 
base!

- The internal communication network within an organization 
reveals not just the flow of the information, but also the 
informal structure of the organization (i.e., how things actually 
get done in an organization.)

- The external communication network reveals how well an 
organization keeps up with outside developments and new 
technologies.



1.1 Central Role of Information in 
Technological Work

Information flow is measurable through 
surveys and communication logs.

Measurements can be verified through 
physical records and social metrics (e.g., if 
Person A reported speaking to Person B, we 
can check if Person B reported the same 
interaction.)



1.2 Importance of Understanding User Experience in 
Product Design and Implementation

• Understanding how users use a product is central to 
product acceptance.  

• Understanding user experience can provide a most 
important source of new products ideas.

• Understanding user needs and experience are key to 
both product design (i.e. product esthetics) and 
providing the functional specifications (i.e., product 
features.)

• Understanding user experience is central to effective 
implementation.



1.2 Importance of Understanding User Experience in 
Product Design and Implementation

Characteristics of an excellent product:
- Users might be passionately in love with a 

product or become “addicted” to it (e.g., a 
successful computer game).

- Users might like a product very much but 
unable to provide the specific reasons (e.g., 
driving a Lexus, having a good shopping 
experience, or enjoying a piece of music.)



1.2 Importance of Understanding User Experience in 
Product Design and Implementation

• But users may not always be able to articulate 
what they want from a product, or they may 
only be able to provide selective input without 
the complete picture.

• Hence, a systematic methodology is needed to 
evaluate user experience.



2. Information Seeking Behaviors of Engineer

- Unlike science, technological knowledge is very 
difficult to encode in a written format.  Instead, 
technological knowledge is captured by physical 
products, or process, and in people’s minds.

- It is infeasible to document all information about a 
technological system.

- Engineers rely primarily on interpersonal 
communication as the primary mode of knowledge 
exchange.



2. Information Seeking Behaviors of Engineer

Different types of engineering work have 
different information needs and 
communication patterns.



Different Patterns of Effective Information Flow for Different Types of 
Technological Work: I. External Communication

(From: Allen, Tushman and Lee,  AMJ, 22(4);1979)



Different Patterns of Effective Information Flow for Different Types of 
Technological Work: I. External Communication 

(From: Allen, Tushman and Lee,  AMJ, 22(4); 1979)



Two-Step Information Flow Process in Technology Through 
Gatekeepers
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Different Patterns of Effective Information Flow for Different Types of 
Technological Work: II. Internal Communication Within R&D

(From: Allen, Lee and Tushman,   IEEE Transactions on EM, 1980)



Different Patterns of Effective Information Flow for Different Types of 
Technological Work: III. Internal Communication Within the Company

(From: Allen, Lee and Tushman,   IEEE Transactions on EM, 1980)



Application of Communication Pattern Analysis to 
Investigate Different Management Problems in 

RD&E

• Study of RD&E project performance in 
technology companies

• Study of technology transfer
• Study of professional development of young 

engineers



Comparison of External Communication between 
New Hires and Veterans by Type of R&D Work



Contrast Between Communication Pattern of High 
vs. Low Performance Young Coop Engineers



Social Ties, Communication Pattern and Job 
Performance of Young Coop Engineers



3. Information Seeking Behaviors by 
Information Systems Workers and Users

Study of personal computer diffusion and 
management
Research question:
When personal computers first emerged in the 
early 1980s, what accounted for its rapid 
growth and diffusion?



3. Information Seeking Behaviors by 
Information Systems Workers and Users

• Typical reasons offered for the rapid growth of 
pcs:

- User friendliness
- Desire to own private machines



3. Information Seeking Behaviors by 
Information Systems Workers and Users

• Empirical study of pc usage and consultation patterns 
in six companies

• Parallel study of pc usage and consultation patterns in 
two divisions of the same company.



3. Information Seeking Behaviors by 
Information Systems Workers and Users



3. Information Seeking Behaviors by 
Information Systems Workers and Users



4. Understanding User Experience

Using input from user experience for product 
and quality design.



4.1 Integrating User Experience Into Product 
Design

• In many traditional NPD process, design was 
passed along to the artists and marketers only 
after the R&D had been completed.  Design 
was thus included only as an after thought and 
not considered as a central part of the NPD 
process to be included from the onset.

• Under this old approach, design was largely 
limited to esthetic considerations.



4.1 Integrating User Experience Into Product 
Design

• However, the neglect of design in the NPD process 
has led to the failure of many products and the 
decline of many companies.
For example:
In the 1980s, Texas Instruments missed many market 
opportunities in spite of their dominance in the 
microchip technologies because of their lack of 
expertise in design.
Over the last 15 years, Motorola first lost its 
leadership position in cell phones to Nokia because of 
poor designs, and lately Nokia has been losing 
ground to Samsung on design and product success. 



4.1 Integrating User Experience Into Product Design:
Excellent Design can Play a Major Role in the 

Success of a New Product 



4.1 Integrating User Experience Into Product 
Design

The current approach to effective design by leading 
companies focuses on the total “user experience”, 
rather than just looks or esthetics.

Thus, the key is find ways to obtain users’ input, both 
conscious and sub-conscious, about their experiences 
for different design configurations as an integral part 
of the new product development process.



4.1 Integrating User Experience Into Product 
Design

A well designed product is one that users feel good 
about, or even fall in love with, sometimes without 
even knowing why.
Think about listening to a good song, or playing an 
addictive computer game.



4.2 Example of How a Highly Regarded Consulting 
Firm Helps Major Corporations to Approach Design



Methods for Understanding User Experience

1. Observation
2. Rapid Prototyping



Methodologies for Observation

Observation may involve:
- Shadowing: following a user
- Behavioral Mapping: photographing users in a space over two or 

three days
- Consumer Journey: Keeping track of all the interactions a consumer 

has with a product, service, or space.
- Camera Journals: Asking users to keep visual diaries of their 

activities and impressions relating to the product.
- Extreme User Interviews: Talking to people who really know – or 

know nothing – about a product.
- Storytelling: Prompting consumers to tell stories about their 

personal user experiences.
- Unfocus Groups: Interviewing a diverse group of different users.



Example for Hospital Redesign

• Example: Redesign of hospitals for the Kaiser Group – the 
largest Health Maintenance Organization in the US.
Observation studies showed that many patients and their 
families became annoyed well before seeing a doctor because 
the check-in process was a nightmare and the waiting rooms 
were uncomfortable.  Also, the doctors and the medical 
assistants and testing were located far apart. And, patients, 
including some old people and others who need assistance, 
were often forced to wait alone for long periods of time in a 
threatening environment, half-naked and without the company 
of their family members or close friends.
The solution lies in the redesign of the facilities and the 
process, but not the investment of new buildings as originally 
expected.



Example of a Ideo Project: Before



Example of a Ideo Project: The Problem



Example of a Ideo Project: The Solution



Example of a Ideo Project: After



Rapid Prototyping

• Mocking up working models to help everyone visualize 
possible solutions and speed up decision-making and 
innovation. Some guidelines:

• Mock up everything including both products and services.
• Make short videos or movies to depict the user experience.
• Go fast in building mock-ups quickly and cheaply.
• No frills – make prototype that demonstrates the design ideas 

but not the fine details.
• Create scenarios showing different people using services in 

different ways and examine different design options.
• Bodystorm – Delineate different types of users and act out 

their roles.



Application of Rapid Prototyping Methodology to 
Software Development

Conceptual Approach to Software Development:
• Top down design
• Bottom up implementation (use of rapid prototyping 

to obtain user input for designing and building user 
interface.)



4.2 Using User Experience to Design Quality 
of Services

• What is quality of service delivery?



4.2 Using User Experience to Design Quality 
of Services

• Quality:  Meeting User Expectations
Two parts:
1. Setting up expectations 
2. Meeting them



4.2 Using User Experience to Design Quality 
of Services

• Example:  Waiting for services at a bank



Summary

Using various research methodologies to 
gather data on people’s communication 
behaviors and user experiences, we can obtain 
good insights into how to manage 
technological work and design successful new 
products and services.


