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Skills & Behaviors Necessary for 
Effective Performance in an        

R&D Environment
➢ Effective Communication: 

▪Written
▪Oral

➢ Time Management
➢ Managing People
➢ Promote Team Work
➢ Value Unique Contributions
➢ Give and Seek Feedback
➢ Set The Example



Employee Professional Development 
Training Courses Taken

➢Effective Technical Communications:

-A 3 day course by Center for 
Professional Advancement,                  
East Brunswick, NJ (J & J Sponsored)

➢Effective Presentations:
- A 2 day Course by Colgate-Palmolive      
Co.Management Development Program 

➢??
➢ ??





What is Communication

Few Definitions:

“Process by which an individual (the communicator) 

transmits stimuli to modify the behavior of 
other individuals” Hovland, Janis & Kelley

“Process of creating a meaning between two or 
more people”  Tubbs & Moss 

“The act of transmission of information, ideas, 
emotions, skills, etc. by use of symbols, words, 
pictures, figures, graphs, etc.” Berelson & Steiner



Elements of Communication

Certain Common Elements That Together 
Define Communication Process

➢People

➢Messages

➢Channels

➢Feedback

➢Noise

➢Context (setting)

➢Effect



Types of Communications

➢ Verbal: (Intellectual Activity)
- Verbal/non-vocal

only words, no speaking: written messages

- Verbal/vocal
communicate through spoken words

➢ Non-verbal: (Emotional Activity)
- Non-verbal/vocal

no words, only sound: sighs, groans

- Non-verbal/non-vocal
no words, no sound, only gestures and  

appearance



Communication of Technical 
Information in Research & 

Business Organization

➢ Written Communication

➢ Oral Communication



Part A

Written Communication

Verbal-non vocal



Technical Writing

➢It’s NOT About Writer’s Knowledge

BUT

➢About Readers Understanding

Goal: Communicate Data

❖ Accurately

❖ Clearly



How To Assess The Clarity 
Of A Written Text ?



Gunning Fog Index* 

Gunning Fog Index is a Readability
Test for English writing, is used to 

evaluate how easily some text can be 
read by its intended audience. 

*Developed in 1952 by Robert Gunning, an 
American businessman who was involved in     

news paper and text book publishing.

https://en.wikipedia.org/wiki/Readability_test


Gunning Fog Index

Complex Words = 3 Syllables or more

Advantage 3

Amazement Syllables

Calculation 4

Architecture Syllables



Fog Index:
Example A

A studied consideration of heat-induced 
expansion of aqueous substances 
necessarily entails significant 
complications on account of the 
following reasons:

A definite linear or surface dimension is not 
demonstrated by them as they align themselves 
exactly according to the vessel containing them.

A container is essential to hold fluid materials. 
Accordingly, when heat is applied to the container, 
there is a veritable difference between the heat-
generated expert: of the container and that of the 
fluid. For this reason, it is possible to record in 
document the expansion of the fluid material as 
compared to the expansion of container holding it

Words: 101

Word/Sentence: 20.5

Complex Words: 17

Fog Index: 15

Example B
The study of thermal expansion of 
liquids involves special problems due to 
the following reasons:

They do not have fixed linear or surface dimensions, 
as they take the shape of the container. Liquids 
require a container to hold them. Hence, when the 
container is heated, expansion of the liquid does not 
correspond with that of the container. Thus, we can 
record thermal expansion of liquids relative to its 
container.

Words: 69

Words/Sentence 13.5

Complex Words: 6

Fog Index: 7.8

Write short sentences,  Average Sentence length:15-20 words



Gunning Fog Index…. Contd

The index also estimates the 
years of formal education a 
person needs to understand 
the text on the first reading.



Gunning Index Read Level By Grade

6 Sixth Grade

7 Seventh Grade

8 Eight Grade

9 High School Freshman

10 High School Sophomore

11 High School Junior

12 High School Senior

13 College Freshman

14 College Sophomore

15 College Junior

16 College Senior

17 College Graduate



Fog Index 

Literature/Publication Fog Index

Bible
6Shakespeare

Mark Twain

Time Magazine

11
News Week

New York Times

Wall Street Journal

Technical Documents 10-15

Professional Prose
(Novels, Text Books, Literature)

18



Other Reading Indices

➢Coleman Lian Index

➢SMOG Index

➢Flesch Kincaid Reading Ease Index

➢Automated Readability Index (ARI)

Microsoft Word can Auto check        
Fog Index and other indices



Fog Index

A General Guide

Not A Substitute for 

Clear Logical Thinking

Foundation of Clear Writing



Four Steps of Writing

Step One: Plan



Step 1: Planning …….

First step: 

Consideration of Organization with 
a view to eliminate those unsuited 
to the material

Second Step:

Consider who the readers are and 
organize in a manner most helpful 
to them 



Four Steps of Writing

Step 1: Plan

Step 2: Write  (Rough Draft)

Step 3: Cool

Step 4: Revise

Revisions: A Necessary Evil



“…. I rewrote every day 
whatever I had written 

before, and also went over the 
whole when it was completed, 

then corrected and rewrote 
the typescript and finally 

revised the proofs …”

Ernest Hemingway
Nobel Prize in Literature: 1954



“… I write everything many 
times over. All my thoughts 
are second thoughts. And I 
correct each page a great 
deal, or rewrite it several 

times as I go along …”

Aldous Huxley
Nominated for Nobel Prize : 7 times



First Revision……….

Two Questions in Mind

1. Does this paper contains all the 
materials that the reader needs

2. How munch material can I 
remove without interfering with 
my reader’s understanding and 
needs?

H. J. Tichy



How Scientists Should Write

➢Explanation
➢Needs of the Reader
➢Explain what it is
➢What have you done

➢Clarity
➢Impartiality
➢Order
➢Accuracy
➢Objectivity
➢Simplicity



Parts of A Research Report

Introduction What did you do and why?

Methods & Materials How did you do it?

Results What did you find?

Discussion Interpretation of Results

Summary Statement of Main Findings

Acknowledgements Who helped you?

References Details of Ref. Cited





Business Letter
Date:   /   /

Full Name

Title ?

Complete Add.

Dear  Dr./Mr./Ms.

Opening - reason for the letter

Preparation - set the stage for message

Motivation - ask for action

Close

Sincerely











Suggested Readings….

Effective Writing for Engineers, 
Managers, Scientists

H.J. Tichy

Scientists Must Write

Robert Barrass*

(* Students Must Write: Robert Barrass)



End: Part A

Written Communication



Technical Writing

➢It’s NOT About Writer’s Knowledge

BUT

➢About Readers Understanding

Goal: Communicate Data

❖ Accurately

❖ Clearly



Thank You


