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Module 12 

 

Concepts, Variables and Attributes  

 

 

12.1 Introduction 

 

The following module discusses about the various aspects related to concepts, variables and 

attributes with suitable examples from Population Studies, in addition to the operationlising the 

same while pursuing the research studies.   

Objective: To have understanding about the concepts, variables and attributes in social science 

research in general and research on Population Studies in particular. Besides these, one would 

also be enlightened with operationalisation of concepts and variables, which is a crucial aspects in 

the research process in understanding the data in terms of concepts and variables during analysis 

of data.   

Learning Outcomes: 

 

1) Understanding the meaning of Concepts, Constructs and Attributes with their meaning and 

        significance in research 

 

2) Knowing about the definitions, meaning and significance Variables in research  

 

3) Familiarising about the meaning and significance of Operatiionalisation of Concepts and 

        Variables 

 

4) Understanding of different types of variables with suitable examples.  

 

12.2 Concepts and Constructs 

 

‘A concept is a generalized idea about a class of objects, attributes, occurrences, or processes that 

has been a name. In other words a concept is an idea expressed as a symbol or in words’. In 

simple words, concepts are general ideas or understanding of something in a particular manner. It 

used to be said that concepts are mental representations and are typically based on experience. 

They used to be highest level of generality and mostly a formal definition of what is being 

studied. A researcher abstracts meanings out of observed reality and attaches names to those 

meanings. The concept generally expresses an abstraction formed by generalization 

from particulars. ‘Weight’ is a concept: it expresses numerous observations of things that are 

more or less ‘heavy’ or ‘light’. ‘Height’ is another concept, which may be observed as ‘tall’ and 

‘short’. These are more abstract formats. But take the example of a concept ‘achievement’. One 

such an abstraction formed is that from the observation of certain behaviours of children. These 

behaviours are associated with the mastery of ‘learning’ of school tasks- reading words, doing 

arithmetic problems, drawing pictures, and so on. Thus, various observed behaviours are put 

together and expressed in a word ‘achievement’. The purpose of a concept is to simplify thinking 

by including a number of events (or the common aspects of otherwise diverse things) under one 

general heading. Generally, concepts are indicated by some names and/or phrases. The following 

are some of the concepts mostly used by researchers in Demography and Population Studies: 
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Fertility, Mortality, Migration, Status of Women, Standard of Living Index, Wealth Index, 

Economic Status, Domestic Violence, Care Giving, etc.  

 

  

 
Figure 12.1: Mostly Used Concepts 

Source: Data above 

 

A construct is a concept but with added meaning, and has   been deliberately and 

consciously invented or adopted for a special scientific purpose. For example, ‘Women 

Empowerment’ is a concept, an abstraction from the observation of presumably samples of 

women with low and high status. But in scientific terms, ‘status of women’ is a construct that 

means both more and less than what it may mean as a concept. It means that the researcher 

consciously and systematically use it in two ways. One, it enters into theoretical schemes and is 

related in ways to other constructs. For example, women empowerment is in part of a function of 

women’s access and control over monetary resources, freedom of movement and decision making 

power (theoretical dimensions). Two, ‘women empowerment’ is also so defined and specified 

that it can be observed and measured. Researchers can make observations related to women 

empowerment by asking questions on various issues related to these three dimensions of women 

empowerment, or, simply, one can ask the sample of women under study to state whether they 

have relative degrees of access and control over monetary resources, decision making power at 

household level and have freedom of movement outside the home. Similarly, economic status of 

persons and domestic violence can be said to be constructs and be related to other constructs on 

several dimensions, provided the researchers have methods to measure the different dimensions.   

 

Concepts can be that of empirical phenomena like trees, buildings, clouds, pain, etc. and 

also can be that of agreed-upon phenomena such as truth, beauty, justice, etc. They can be 

measured as direct observables: height, weight, colour, etc., or indirect observables: collecting 

information through questionnaires on gender, age, educational status, income, etc.  At times, 

they can also be measured as constructs, theoretical creations that are based on observations but 

which cannot be seen either directly or indirectly, e.g., Status of Women, Domestic Violence, 

Care Giving, etc.    

 

12.2.1 Operationalisation of Concepts 

 

While using a concept in a research study, particularly in Population Studies or 

quantitative social sciences, the researcher has to consider its operationalisation, means how the 

researcher is going to measure the (concept) in his / her study. Thus, operationalisation is the 

procedure to describe the meaning to a concept or construct by specifying the operations that 
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must be performed in order to measure or manipulate the concept, as the data collected during 

research is in terms of observable events. ‘It defines or gives meaning to a variable by spelling 

out what the investigator must do to measure it’ (Kerlinger, 1986).  

 

Of course, such type of operationalisation is necessary not only for concepts or 

constructs, but also for variables (which will be explained in following), since measurement of 

each of these vary from researcher to researcher and from setting to setting. That is why some 

used to coin this as the operational definition of concepts and variables. Operational definitions 

are essential to research because they permit researchers to measure abstract concepts and 

constructs, and permit them to move from the level of constructs and theory to the level of 

observation. An operational definition indicates what must be done to measure the concept under 

investigation. It is like a manual of instruction or a recipe: do such-and-such in so-and-so manner. 

Operational definition is also called as a working definition stated in terms of specific testing or 

measurement criteria.  

 

In research, the concepts must have empirical references, i.e., we must be able to count, 

measure, or in some other way gather the information though our senses. Whether we measure 

physical objects like building, book, etc. or highly abstract, e.g., women’ empowerment, the 

operational definition must specify the characteristics and how it is to be observed. 

The specification and procedures must be so clear that any competent person using them would 

classify the objects in the same way.  So in operational definitions, we must specify concrete 

indicators that can be observed / measured (observable indicators) (www.zepedia.com) 

 

 In most cases, to operationalise a concept, the researcher first needs to go through the 

process of identifying indicators – a set of criteria that is reflective of the concept – which can 

then be converted into variables. Again, the choice of indicator for a concept might vary with the 

researcher, but the indicators selected must have a logic link with the concept (Kumar, 2014).  

 

Take the example of the concept, ‘rich / poor’. It can be converted into indicators like 

‘income’ and ‘Value of Assets’. Here, these indicators have to be then converted into variables, 

i.e., ‘total income per month’ and ‘total value of assets’ like land, house, jewelry, investment, 

durable goods like car, fridge, motor cycle, etc., which are indicators for assets. For each of this, 

information has to be collected in terms of monetary value (Rupees in the Indian context). After 

collecting information for this, the researcher may decide the average level of income earned per 

month and the total value of assets, based on the distribution of income and value of assets 

possessed by the members (respondents) of that study. Suppose the average income per month of 

the respondents is Rs. 20,000/- and the average total value of assets is Rs. 2,00,000/-, then the 

researcher is likely to decide / classify all those respondents who are earning income per month 

less than Rs. 20,000 and total assets of less than Rs. 2,00,000/- in that particular study as ‘poor’, 

and all those above these average values will be considered as ‘rich’, respectively. Of course, one 

should remember that this type of classification of respondents as ‘poor / rich’ is applicable only 

to this study, as it is arbitrary and there is no empirical validity. It may vary from setting to setting 

depending upon the income per month and value of assets of the sample of respondents of each 

setting. Further, this type of operationalisaton of concepts in the case of simple concept like ‘rich 

/ poor’ looks  somewhat direct, but if one wants to convert concepts such as ‘women’s 

empowerment’ ‘domestic violence’, etc.,  will be more tedious and needs expert consultation and 

opinion, besides theoretical and statistical knowledge in order to operationalise it.               

 

12.3 Variables and Attributes 
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In social science research, while formulating hypotheses and carrying out data analysis to 

test hypotheses, researchers mostly deal with variables. At this point, a variable is a symbol to 

which the researchers assign numerals or values. The numerals or values of a variable are called 

‘attributes’ or ‘properties’. For example, if a variable is defined into two categories (attributes), 

viz., rich and poor; then how rich, and how poor, is determined by the value of the attribute. Then 

the variable can be said to have a logical set of attributes. This would help to measure the variable 

in the way of operationalising the attribute for further data processing. The variable can be a 

number, a name or anything where the value can change. A variable is any entity that can take on 

different values. For instance, age can be considered a variable because age can take on different 

values for different people or for the same person at different times. Variables are not always 

'quantitative' or numerical. The variable 'gender' consists of two text values: 'male' and 'female'. 

We can, if it is useful, assign quantitative values instead of (or in place of) the text values, but we 

don't have to assign numbers in order for something to be a variable. On the whole, variables 

must be exhaustive, which means the variable should be classified in terms of all the categories of 

the only one of the attributes, say for example, in the attribute gender we have to categorise the all 

the respondents based on their gender only, i.e., only one attribute. On the other hand, the 

attributes must be mutually exclusive, that is, classifying every observation in terms of one and 

only one categories of the attribute. i.e., in gender the two categories of male and female in which 

case all males will be categorised as males only and all females are categorised as females only. 

Thus, variables can also be said to be indicators or measures of concepts.  

 

The values of each variable statistically ‘vary’ (or are distributed) across the variable's 

domain. Domain is a set of all possible values that a variable is allowed to have. The values are 

ordered in a logical way and must be defined for each variable. Domains can be bigger or smaller. 

The smallest possible domains have those variables that can only have two values, also 

called binary (or dichotomous) variables. Bigger domains have non-dichotomous variables and 

ones with a higher level of measurement (discussed in a later module). For example, age is a 

variable that can be operationally defined in many ways. It can be dichotomised so that only two 

values will be there: ‘old’ and ‘young’ (attributes, but assigned some numerals like 1 for old and 

2 for young) so as to allow for further data processing. In this case, the variable ‘age’ is 

operationalised as a binary variable. On the other hand, in a variable, if more than two values are 

possible and they can be ordered, that can be represented by ordinal variable, such as ‘young 

(aged 0-14 years)’, ‘adults (15-59 years)’ and ‘old (60 and above years)’, for which values of 1, 2 

and 3 may be assigned. Some researchers may use the same variable in a continuous form by 

providing relational values such as 1, 2, 3, 4, 5 … 99, etc. provided that data is available for each 

value (https://en.wikipedia.org/wiki/Variable_and_attribute_(research). 

 

 

In general, variables may have the following characteristics: 

 

Period: When the variable starts and stops like census periods of 1901 t0 2011.  

Pattern: Daily, weekly, ad-hoc, etc.  

Detail: Overview through to 'in depth'.  

Latency: Time between measuring dependent and independent variable. 

              This mostly taken into consideration in experimental studies as time 

               between measuring outcome (dependent variable) and stimulus 

               (independent  variables).   
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Figure 12.2: Characteristics of Variables  

Source: Data above 

 

 

 

12.3.1: Types of Variables 

 

Variables can be classified into a number of ways. Here, variables are classified into two 

different ways.   

 

 Based on the Cause-Effect Relationship: Research studies that deal with cause-effect 

relationships or causal relationships or associations between variables have the following 

types of variables. 

 

- Independent Variables: These are the variables that are supposed to be the cause or 

are responsible for bringing about change(s) in a phenomenon or situation. These 

would be antecedent to the dependent variable, which would cause or affect the 

dependent variable. Generally, most demographic factors such as age, gender, 

religion, caste, education, occupation, etc. will be treated as independent variables so 

as to see their relationships or effects on many social phenomena such as fertility 

(number of live births), age at marriage, use of contraception, maternal and child 

health care, etc. Depending upon the type of study design and analysis of data, these 

variables are also named as predictors, explanatory variables, manipulated variables, 

input variable, etc.   

 

- Dependent Variable: These are the variables that are dependent upon or are 

consequences of the other variables (mostly independent variables). In causal 

relationships, these are the outcomes or changes brought out by the independent 

variable and therefore, named as effects (or assumed effects). These types of 

variables are also known as outcomes, consequences, criterion or explained variables. 
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For examples of dependent variable see examples of effects on social phenomena in 

the paragraph on independent variables.       

  

- Extraneous Variables: In social science research, many social phenomena (the 

dependent variables), will be affected or bring changes by not only the selected or 

presumed independent variables, but also by several other factors depending upon the 

real-life situation. These factors will vary across the research studies. Generally, 

these factors might not be measured by the researcher, but they may increase or 

decrease the magnitude or strength of association or relationship between the 

independent and dependent variables. Look at the following example: Suppose a 

researcher wants to study the relationship between smoking and cancer. Here the 

researcher assumes that smoking is the cause of cancer. But studies have shown that 

several other factors affect this relationship, such as the number of cigarettes smoked 

per day, the duration of smoking, the age of the smoker, the dietary habits and 

amount of exercise taken by the individual. So in reality, all these factors may affect 

the extent to which smoking might cause cancer. Hence, these variables may increase 

or decrease the magnitude of this relationship (between smoking and cancer). In this 

context, the extent of smoking is the independent variable and the incidence of cancer 

is the dependent variable and all the other variables cited here (which are likely to 

affect this relationship) are extraneous variables. Generally, the number as well as the 

direction of effects (positive or negative) of extraneous variables depends upon the 

topic under investigation. Whatever the effects of extraneous variable (s) on the 

dependent variable is technically described as an ‘Experimental Error’. A study must 

always be so designed that the effect upon the dependent variable is attributed 

entirely to the independent variable(s), and not to some extraneous variable (s). For 

this purpose, the researchers need to control the role of these extraneous variables so 

as to see the independent effect of the independent variable(s) on the dependent 

variable under consideration.  

 

- Intervening Variables: These are the variables that link the independent and 

dependent variables. They are sometimes known as ‘confounding variables’ or 

‘intermediate variables’. On some occasions, the relationship between an independent 

and dependent variable is not possible to establish without the involvement of 

another variable. i.e., the cause or independent variable effect will have the assumed 

effect on the dependent variable only in the presence of an intervening variable. For 

example, if one wants to study the effect of the level of education or the income of 

women on their fertility (number of live births), intervening variables such as the age 

at marriage or use of contraception of women have to be taken into consideration.  

 

Take another example where one wants to study the role (effect) of mortality on 

fertility (the dependent variable) at the aggregated level (state-wise) in India. 

Through research evidence, it is known that the level of mortality (especially infant 

mortality) varies distinctly between the states of India as in the case of fertility and 

thereby, one can say that there is no direct bearing of mortality on fertility. However, 

there is empirical evidence that the rate of reduction of fertility will decline only if 

women desire to have less number of children. In this case, they will adopt one or the 

other methods of contraception and thereby, reduction in fertility takes place. Hence, 

one can say that with the intervention of the use of contraception only, the 

relationship between mortality and fertility will be completed because with the higher 

use of contraception only does fertility decline. So in this context, the use of 
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contraception serves as an intervening variable, which needs to be studied while 

examining the overall relationship between mortality and fertility. Another fact to be 

noted here is that the use of contraception will also be influenced by pertinent factors 

such as the level of education of females, socio-economic status of population, 

religious and caste composition of the population, provision of health services. etc. In 

the present context, these are called as extraneous variables referred to under the 

previous heading.          

 

- Control Variables: While examining the independent or net effect of an  independent 

variable on the dependent variable, the researcher would carry out statistical analysis, 

controlling all the other variables that are likely to affect the dependent variable. 

These other variables are coined as control variables. Here, the researcher has to 

statistically account for or hold constant these variables, so as to find out the net 

effect of a particular independent variable. For example, while examining the net 

effect of education on fertility, one used to control for  variables like age, duration of 

marriage, economic status, etc. Strictly speaking, all the intervening and extraneous 

variables will be treated as control variables at the time of rigorous statistical 

analysis.   

 

 
Figure 12.3: Types of Variables (Based on Cause Effect Relationship) 

Source: Data above 

 

      

 Based on the Unit of Measurement: Variables also classified by the unit of measurement 

in two ways.  

 

- Categorical Variables: These variables are measured on nominal or ordinal 

measurement scales (more information is given in the next module). That is, the 

categories of the variables are based on simple classification without any order or 

rank of categories (nominal) and with some order like descending or ascending order 

(ordinal). Here again, three types of variable can be seen: 

 

Constant Variables: Will have only one category or value – Computer, Book, 

                               Water, etc. 
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Dichotomous Variables: Will have only two categories –  

                                     Gender (Male / Female), Age (Young / Old) 

                                     Use of Contraception (Yes / No)  

                                     Full Antenatal Care (Received / Not)  

                    

        Polytomous Variables: Will have three or more categories –  

      Religion (Hindu, Muslim, Christian) 

      Caste (Scheduled Castes, Most Backward Castes, 

                Backward Castes and Forward Castes) 

      Educational Status (Illiterate, Primary School, 

                Middle School, High School,  

                Higher Secondary School, Graduate & above)    

 

- Continuous / Discrete Variables: These types of variables are based on the interval 

scale (usually equally spaced units / intervals based on the starting point and 

terminating point) or ratio scales (looks like interval but the starting point is fixed at 

Zero). Further, in both these types of variables the categories are mostly arranged in 

ascending or descending order, in which one can say that the values assigned for the 

categories have a equal and/or definite measurement.  

 

Continuous: Take the example of weight, height, etc. wherein the categories vary 

by millimeters /centimeters or milligrams / grams, etc. which have an equal value 

(measurement) of gap. Take the example of Weight in terms of Kilograms and 

grams: 50.015 (means 50 kgs. and 15 grams), 50.250 (50 kgs. and 250 grams), 

50.310 (50 kges. and 310 grams), etc. Take the example of Income, in which case 

one may take the values up to paisa with rupees. Income in terms of Rs. 500.10 

paisa, Rs. 500.20 paise, Rs. 500.30 paisa, Rs. 500.40 paisa, etc.  

Discrete: Here the minor divisions of the categories (up to decimal points as 

given above) will not be there and only whole or rounded values will be taken 

and studied. For example, in the case of age, one used to study in terms of 

completed number of years, like 1, 2, 3… or till the age point up to which the 

data is available. Another example is the number of live births or children, 0, 1, 

2, 3, 4… or till the number of live births / children that is available in the 

particular data set.   

   

 Generally, one can change the continuous and discrete variables into categorical 

variables, but the other way around is not possible. For example, suppose the age data is available 

on discrete basis from 15 to 49 years by year-wise, one can easily categorise them into smaller 

categories with equal number of age groups - categories such as, 15-19, 20-24…45-49, if the data 

is collected as five year intervals (as given here), it is not possible them to split into single-years 

of age (Kerlinger, 1980; Nakkiran and Ramesh, 2010; Kumar, 2014; Zeepeida.com, 2017) 

 

12.4 Conclusion 

 

In sum, in this module, we have discussed and understand about the different features of 

concepts, constructs, attributes and variables with their meaning and research with appropriate 

examples, besides having knowledge operationalisation of concepts and variables. Hope with this 

one can comprehend about these and make use of the same in an effective manner in pursuing 

research in the discipline of Population Studies.        
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