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CHAPTER 7
Research Process – Step 6: Elements of Research Design
 (Element 5: Measurement and Measures)


Element 5

1. How Variables are measured:

Some variables lend themselves to easy measurement i.e. the length and breadth of the room you sit in i.e. 20’x10’ or how long have you been working in this organization or the number of bottles produced on average by a factory worker. Some variables are hard to measure due to their subjective nature i.e. thirst, motivation, consumer satisfaction. Therefore in research these hard to measure variables or concepts are broken down into dimensions or properties of the concept. Dimensions are then broken down into observable and measurable elements or the observable characteristic behavior.

An Example of Operationalizing the Concept – Achievement Motivation:

The concept of achievement motivation or the person exhibiting it would have five typical broad characteristics

i. These people would be driven by work to achieve their desired goals
ii. They would not relax at all times
iii. They prefer to work on their own
iv. They would seek moderate challenges and
v. They need feedback

From these characteristics, the observable behavior can be find i.e. the people driven by work would be constantly working, they would be very reluctant to take time off and they would persevering despite setbacks. No relaxation can be shown in the form of thinking of work even at home and not having any major hobbies. Working on their own would be translated into not liking slow and inefficient people and not liking even small mistakes. The last dimension feedback would translate into asking for feedback and demonstrating impatience for it. Now these elements can be asked form the respondent as he or she can more easily understands these rather than the nebulous concept. 

Once we have identified the hard to measure and easy to measure variables and converted the hard to measure variable into elements, scales can be applied in front of each statement. Scale can be a gross one or have a varying degree of sophistication. A scale is a tool by which individuals are distinguished as to how they differ from one another on the variables of interest. 




2. Types of Four Major Scales with Examples:

i. Nominal scale
ii. Ordinal scale
iii. Interval scale
iv. Ratio scale

i. Nominal Scale:

It allows us to qualitatively distinguish groups by categorizing them into mutually exclusive and collectively exhaustive sets i.e. the variable of gender and the nationality of individuals.

Examples:
Q.1 State your gender (Please tick)      Male/Female
Q.2 You are from (Tick only one)
      Pakistan
      Philippines 
      U.A.E.
      Nepal

ii. Ordinal Scale:

Ordinal scale rank orders the preferences but the magnitude of differences is not acknowledged.

Example:
Q.1 Rank the following holiday destinations in order of your preference, assigning 5 for the most preferred choice and 1 for the least preferred
Murree          ___
Nathia Gali    ___
Kaghan          ___
Skardu          ___
Gilgit             ___

iii. Interval Scale:

Interval scale lets us measure the distance between any two points on scale. Thus it allows us to perform certain arithmetical operations on the data collected.

Example:
Q.1 State the extent to which you agree with each of the following statements:

1=Strongly Disagree; 2=Disagree; 3=Neither Agree Nor Disagree; 4=Agree; 5=Strongly Agree

My car has a strong body	                     1     2    3    4    5
I feel protected inside my car                      1     2    3    4    5
My car’s safety systems are excellent         1     2    3    4    5

iv. Ratio Scale:

Ratio scale has an absolute zero point i.e. weighing balance.

Examples:
Q.1 State your age in years ________
Q.2 How many files you checked today (Mention the number please) _______ 
Q.3 I earn Rs. ________/month. 

Depending on the nature of variable, a questionnaire can have one or all the major scales in it but the tests applied to all of the scales are different. The following table describes various statistical operations which can be applied to each scale. To check a relationship you need to have questions with statements and scales for each variable in a theoretical framework.


	Scale
	Highlights
	Descriptive Statistics
	Inferential Statistics

	Nominal
	Difference
	Frequency in Each Category, Percentage in Each Category,  Mode
	Chi-Square test

	Ordinal
	Difference and Order
	Mode, Median, Range
	Rank Order Correlation

	Interval
	Difference, Order and Distance
	Mode, Median, Mean, Standard Deviation, Variance, Range
	Correlations, t, F

	Ratio
	Difference, Order, Distance and Unique Origin
	Mode, Median, Mean, Standard Deviation, Variance, Range
	Correlations, t, F


Table 6.1: Statistics Applied to Four major Scales.











3. Methods of Scaling Using Four Major Scale Types (Attitudinal Scales):

The way you measure the object/event/personal differences in accord with the attitudes these scales are of two types

i). Rating scales and 
ii). Ranking scales


i). Rating scales:

The rating scales tap down the subject’s responses for the behavioral elements/variables while assigning numbers and symbols – they have the response categories. Questions made from each rating scale are exhibited under each rating scales. 

a. Dichotomous Scale:

It has two options i.e. 
   Q.1  Do you go out for shopping daily      Yes/No
and
   Q.2  State your gender (Please encircle)      Male/Female

b. Category Scale:

The category scale has multiple items and a single response is sought i.e. 
 
  Q.1   You work in (Tick only one)
      Rwp
      Isb
      Jhm
      Lhr  Office

Both above mentioned rating scales tap the responses on the nominal scale.

c. Likert Scale:

The respondents agree or disagree on a 5 point scale. This is an example of interval scale.
Q.1  State the extent to which you agree with each of the following statements:

1=Strongly Disagree; 2=Disagree; 3=Neither Agree Nor Disagree; 4=Agree; 5=Strongly Agree


My car has a strong body	                      1     2    3    4    5
I feel protected inside my car                       1     2    3    4    5
My car’s safety systems are excellent          1     2    3    4    5
d. Semantic Differential Scale:

Bipolar attributes are identified in this scale and placed at the end of 5 or seven blanks equally distant thus it is also an example of interval scale.

Q.1 When you call someone over for interview, you give preference to (Tick the nearest blank according to your choice) him or her being

Neatly Dressed _   _   _   _   _   _   _ Shabbily Dressed
Well Combed Hair _   _   _   _   _   _   _ Unkempt Hair
Ironed Clothing _   _   _   _   _   _   _ Rumpled Clothing

e. Numerical Scale:
Just like semantic differential scale but uses numbers instead of blanks.

Q.1 Evaluate Honda Accords relative to the following pairs of attributes on the following scale:

Sporty		1   2	3    4 	5    6	7	Practical
Unreliable	1   2	3    4	5    6	7	Reliable
Saves Gas	1   2	3    4	5    6	7	Guzzling
Poor 		1   2	3    4	5    6	7	Handles
handling					well 

f. Itemized Rating Scale

The response to items is summated. The itemized rating scale can be balanced or an unbalanced rating scale depending on the anchors, if odd then unbalanced or even then a balanced rating scale. 

Q.1
                1                2                         3                                 4                 5
Very Unlikely      Unlikely          Neither Unlikely       Likely             Very Likely
                                                           Nor Likely

I would be opening a new account in some bank            ____
I would be interested in a car loan                                   ____
I would get a new ATM account                                     ____
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g. Fixed or Constant Sum Scale:

Q.1 When buying a soap; give marks out of 100 to the importance you attach to (the aggregate should be 100)
Fragrance               ______
Color                      ______
Shape                     ______
Size                        ______
Texture of Lather   ______
Total                       ______
h. Staple Scale:

This scale simultaneously measures both the direction and intensity of the attitude under study

Q.1 How do you assess your company on the following three items
                        +3                         +3                        +3
                        +2                         +2                        +2
                        +1                         +1                        +1
          Adopting Modern     Coordination          Company
             Technology     among Employees    Development Future
                        -1                          -1                         -1
                        -2                          -2                         -2
                        -3                          -3                         -3

i. Graphic Rating Scale:

A graphical representation helps the respondent to indicate on this scale. 

Q.1 Point to the number which best describes your intensity of pain



                0 No Pain                                5 Moderate Pain                      10 Worst Possible Pain



