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Introduction
There are five publications in the Savvy Survey Series that 
provide an introduction to important aspects of develop-
ing items for a questionnaire. This publication provides 
an overview of constructing indices for a questionnaire. 
Specifically, we will discuss why composite measures like 
index numbers are important, what the index number 
means, the difference between indices and scales, steps for 
the construction of indices, and recommendations for use 
by Extension educators. Agents should understand indices 
because they often deal with the evaluation of complex 
constructs as part of their educational programming.

Importance of Composite 
Measures
Extension educators are the grassroots-level workforce for 
cooperative Extension, and they serve their target audiences 
by delivering a variety of educational programs. It is a good 
programming practice to use data to identify client needs; 
and once the programs are delivered, the next responsibility 
of Extension professionals is to evaluate their efforts by 
assessing whether their target audiences made any change 
in their knowledge, attitudes, skills, or aspirations (KASA), 
as well as in their behaviors. Measuring concepts like KASA 
and behavior change can be a complex task, and developing 

questionnaire items to accurately measure these concepts 
is challenging. It is unlikely that you can reliably measure 
these complex constructs with just one questionnaire item. 
Instead, reliable measurement requires multiple items that 
are combined into an index or scale. Of course, there are 
many variables that can be accurately measured using just 
a single questionnaire item, such as age, sex, or educational 
attainment (Babbie 2008).

Once an Extension professional develops multiple 
questionnaire items for measuring a complex construct 
(e.g., water conservation behavior) the next challenge 
would be to determine how to combine these items to 
represent a single construct. Quantitative data analysts have 
developed specific techniques for calculating an index or 
scale for a composite measure constructed from multiple 
questionnaire items. Indices and scales are used frequently 
because they are efficient measures for data analysis and 
very efficient for combining multiple questionnaire items to 
describe a single construct (Babbie 2008). These composite 
measures are also likely to be more reliable and valid, 
which is important for accurately measuring audience 
needs or evaluating program outcomes. Reliability means 
that a question or construct provides the same answers 
over a period of time. It also means that similar questions 
for the same construct elicit responses that are consistent 
with each other (assuming that no educational program 
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occurred during the interval). So, if you ask respondents 
how much fruit they eat every week and your respondents 
provide the same answer each time, then your question 
is reliable (Radhakrishna 2007). In addition, validity 
means that a question or construct is measuring what it is 
intended to measure. For example, if you want to measure 
the knowledge of healthy food choices and your questions 
ask for information about exercise, then your questions 
would not be valid measures of healthy food knowledge 
(Radhakrishna 2007).

Indices for a Questionnaire 
Construct
An index for a questionnaire construct can be defined as “a 
type of composite measure that summarizes and rank-or-
ders several observations and represents some more general 
dimension” (Babbie 2008, 171). In other words, creating an 
index means accumulating the scores assigned to individual 
items that comprise a complex construct. Common practice 
for index creation is to add multiple scores into a single 
summary score, but there are other methods that can be 
used for index creation, such as the selection of items based 
on their importance and factor analysis.

Index Construction Logic
We will use the following example to illustrate the logic 
behind constructing an index. In this example, an Exten-
sion professional is interested in evaluating a program on 
water conservation practices. Specifically, she is interested 
in assessing the attitudes of program participants toward 
water conservation after program completion. In order to 
assess change in water conservation attitudes—a complex 
construct—she has developed several questionnaire items 
representing the attitude. For example, she used four 
statements:

•	 I feel good about irrigating with less during the winter 
season to save water.

•	 Turning off lawn irrigation during rainy days is conve-
nient for me.

•	 It is important to me to avoid over-watering my lawn.

•	 I support using recycled water for lawn.

Participants were instructed to check a box for each state-
ment to which they agreed.

In order to construct an index for attitudes toward 
water conservation, the Extension professional might 
give program participants one point for each of the four 

statements with which they agreed. The combined score for 
all statements to which a program participant agreed would 
then represent the attitude of that participant toward water 
conservation. Thus the index scores would range from 0 
(the respondent agreed with none of the statements) to 4 
(the respondent agreed with all of the statements).

The assessment of an Extension audience’s satisfaction 
with services offered by UF/IFAS Extension offices across 
the state of Florida provides another example of index 
construction. In order to capture information about the 
complex construct—satisfaction with services—an evalu-
ation specialist developed four questions to represent the 
satisfaction construct (Figure 1). Each item is measured 
using a five-point Likert scale (1 = strongly dissatisfied, 2 = 
dissatisfied, 3 = neither, 4 = satisfied, 5 = strongly satisfied). 
To construct an index for satisfaction with Extension 
services, the evaluation specialist assigned a score of 1 to 5 
based on the response to each statement. The index score 
for the satisfaction construct can range from a minimum of 
4 (very dissatisfied for all four statements) to a maximum 
of 20 (very satisfied for all four statements). The combined 
satisfaction score for all four statements by each Extension 
client would then be used to represent the clients’ overall 
satisfaction with Extension services.

Distinction between Indices and 
Scales
Many social scientists use the terms index and scale 
interchangeably, even though both have a specific mean-
ing. Scales are defined as “a type of composite measure 
composed of several items that have a logical or empirical 
structure among them” (Babbie 2008, 171). Indices and 
scales have some things in common: both are comprised of 
a set of items that can be measured at the binary, ordinal, 
interval, or a combination of levels. For example, the items 
for measuring water conservation attitudes described above 
are binary measures that indicate whether program partici-
pants’ agreed with that aspect of water conservation.

Figure 1. Items for the customer satisfaction index for Extension 
audiences.
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Indices and scales also have differences. On the one hand, 
an index is constructed by adding the scores assigned to 
multiple items where each item is treated equally. On the 
other hand, scale scores are assigned to an individual item 
based on the relative importance of a particular item to the 
complex construct (Babbie 2008). For example, some items 
for measuring water conservation attitudes might have a 
weight of two (e.g., turning off irrigation during rainy days 
is a good practice) while others have a weight of one (e.g., 
using a rain barrel is a good practice). In this example, the 
first statement might be weighted twice compared to the 
second statement because turning off irrigation during 
rainy days can save a lot more water than using a rain 
barrel.

Steps for Construction of Indices
There are four steps for constructing an index: 1) selecting 
the possible items that represent the variable of interest, 2) 
examining the empirical relationship between the selected 
items, 3) providing scores to individual items that are then 
combined to represent the index, and 4) validating the 
index. In the sections below, we will discuss each step in 
detail.

Although some Extension professionals may be unfamiliar 
with these steps or lack the technical skills for doing them, 
evaluation specialists and statisticians can be recruited 
to help. As Israel, Diehl, and Galindo-Gonzalez (2009) 
observed, Extension professionals should match the rigor 
of the program evaluation (including the measures used) 
with the importance and intensity of the program. Thus, if 
you are dealing with an Extension office’s most important 
program or with a program delivered across the state, then 
you should examine the empirical relationship between 
items of an index and validate the index.

Selection of Possible Items
To illustrate the selection of items for an index in order 
to measure a complex construct, we will use a set of items 
about the knowledge of healthy food (Table 1).

When writing a set of items, carefully consider the follow-
ing (Babbie 2008):

1.	The face validity of the items should be considered. For 
example, all the items about the knowledge of healthy 
foods in Table 1 appear to measure knowledge of healthy 
foods or lack thereof.

2.	The specificity of items should be examined and 
improved, if appropriate. For example, the items in Table 

1 are general measures of healthy foods knowledge. Items 
can also be written to measure specific knowledge, such 
as knowledge about specific nutrients, like folic acid or 
vitamin D.

3.	The unidimensionality of items should be assessed. 
Unidimensionality means that all items represent a single 
component or facet of a concept. For example, a question 
about exercise should not be included in an index mea-
suring healthy foods knowledge, even though food and 
exercises are empirically related to improved health.

4.	Consider the amount of variance among the set of 
items. By variance we mean that all ten items about the 
knowledge of healthy foods should not provide similar 
responses from all of the participants who are taking this 
test. In other words, if the answers to one item are always 
the same as the answers to a second item, then no new 
information is provided by the second item. Thus, each 
item should contribute some new information in measur-
ing the construct.

Examination of the Empirical Relationship 
between Items
Once the items are identified, the next step is to examine 
the empirical relationships between items. To do so, cor-
relation coefficients are calculated between pairs of items 
(using a statistical analysis software, such as SPSS). With 
the help of correlation analysis, we discover which items are 
associated with each other, and based on that association, 
which items need to be kept in an index (Babbie 2008). For 
example, if one calculates the correlations among all ten 
items mentioned in Table 1 and finds that the correlation 
coefficients among all items are 0.70 or higher, then it 
would be good evidence that all of the items are highly 
related and should be retained in an index. (Note: many 
reliable and valid indices have inter-item correlations that 
are moderate to low.) If, however, one finds that an item has 
low correlations with the others in the set, then this item 
may be a candidate for removal from the index because the 
item is measuring a different construct better than the one 
that you are trying to measure.

Scoring of Items
After the items for the index are finalized, the next step is to 
assign scores to items selected in the scale. For scoring an 
index, a desirable range of index scores needs to be selected. 
Normally, every item in an index is weighted the same. 
For example, the items in Table 1 were scored either 1 or 
0. Items can be weighted differently if the items represent 
different degrees of association with the construct being 
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measured (for example, in the case of water conservation, 
the statement “turning off irrigation during rainy days is a 
good practice” might be weighted more compared to “using 
a rain barrel is a good practice” because turning off irriga-
tion during rainy days can save a lot more water than a rain 
barrel) (Babbie 2008). In Figure 2, all healthy food behavior 
items are weighted equally, and each score ranges from 
one to five. Consequently, the overall index ranges from a 
minimum of 5 to a maximum of 25. The primary advantage 
of using an index for a construct is that we have more 
gradation in the measurement of a particular construct 
when compared to the individual items (Babbie 2008). This 
helps Extension professionals to better measure complex 
constructs like knowledge of healthy food. When creating 
an index from the scores of a set of items, missing data 
can be a problem. Please refer to Appendix A for detailed 
information about strategies for addressing missing data.

Cronbach’s alpha is a procedure available in all major data 
analysis software (like SPSS, SAS, STATA, R), and it can 
help to validate the index by determining the average cor-
relation among various items included in the index (Santos 
1999). Although a Cronbach’s alpha of 0.70 or higher is 
considered an acceptable measure of the internal consis-
tency of index statements (Santos 1999), other Extension 
professionals believe 0.80 is a more appropriate threshold 
(Willits, F., personal communication, May 17, 1979; 
Peterson 1994). Factor analysis is an advanced method for 
establishing the internal validity of an index. Please refer to 
Appendix B for detailed information on factor analysis.

Conclusions and 
Recommendations for Extension 
Educators
It is the Extension professionals’ responsibility to report the 
change in KASA and behaviors of their target audiences 
resulting from educational programs they deliver. KASA 
and behavior change are often complex constructs and it is 
very hard to measure them using a single statement. Using 
a composite measure, such as an index, can be a valuable 
tool for measuring the impact of programs. An index can 
be a more valid and reliable way to measure a particular 
construct. We advise Extension professionals to use indices 
and scales for assessing needs and evaluating program 
outcomes. Interested readers may wish to read the complete 
Savvy Survey Series to get more detailed information about 
how to develop better surveys.
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Figure 2. Example of behavior index for eating healthy food.

Validation of Index
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a complex variable. To justify the composite measure 
resulting from the previous three steps, we need to validate 
our index, or test the index for validity and reliability. For 
example, the items in Table 1 will represent a good index of 
healthy food knowledge if the index is able to rank-order 
students based on their knowledge of healthy foods (Babbie 
2008).

An index can be validated using internal validation. In 
internal validation, which is also called item analysis, the 
composite measure is examined for how well it relates to 
individual items in the index. Item analysis also means that 
an individual item makes an independent contribution to 
the composite index; otherwise, a particular item would 
just be duplicating the effect of the other items included in 
the composite index (Babbie 2008).

Internal validation of an index can be done in a variety 
of ways, but two common methods include calculating 
Cronbach’s alpha and conducting factor analysis. Cron-
bach’s alpha measures the internal consistency of the items. 
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Appendix A: Missing Data 
Problems in an Index
One limitation of indices and scales is the problem of 
missing data. It is difficult to get a 100% response rate for 
each item or question and most surveys are missing some 
data. In order to construct and use the index properly, we 
must understand how to handle the missing data. If just a 
few participants have missing data, then we can choose to 
exclude those cases from the analysis (Babbie 2008). If we 
have a higher number of participants with missing data, 
then excluding these cases from the data analysis is not a 
feasible option. Instead, missing data can be handled in a 
number of ways, such as replacing the missing data with 
the midpoint of the response scale, such as 3–4 days (3) in 
Table 2, or replacing the missing data with the mean score 
for the item (Babbie 2008). Currently, statisticians 
recommend using single or multiple imputations to 
address missing data (e.g., Schafer & Graham 2002). Most 
current data analysis software (e.g., SPSS, SAS, STATA, R) 
include imputation procedures. On the one hand, 
excluding participants with missing data can cause bias 
and, on the other hand, assigning values to missing data 
can influence the nature of findings and the interpretation 
of index scores. A decision must be made, based on the 
objectives of your study, about how to handle the missing 
data (Babbie 2008).

Appendix B: Factor Analysis for 
Index Construction
Factor analysis is a more robust method of validating an 
index. Factor analysis is a process in which different items 
(or variables) that represent a similar concept are clustered 
together. Factor analysis can also be defined as a process 
by which we determine how the different statements in 
an index overlap with each other; that is, it measures the 
amount of shared variance among a set of items/variables in 
an index (Mertler and Vannatta 2002). The main output in 
factor analysis are factor loadings, which define the cor-
relation of an individual statement/variable with a complex 
construct (also called a component or factor). The factor 
loadings values range from -1 (perfect negative correlation 
with the factor) to +1 (perfect positive correlation with 
the factor). Variables/ items in a composite index can have 
loading on multiple factors but each should have high 
loading on only one factor (Mertler and Vannatta 2002).

Table 2 provides an example of factor analysis from a study 
of 4-H children where Fetsch and Yang (2009) constructed 
a questionnaire to measure the competitive and cooperative 
orientations of 4-H and non-4-H children. In order to 
assess which statements in the questionnaire represent 
which concept, they conducted the factor analysis. In 
Table 2, the seven statements were found to load to three 
factors: unconditional parental support (three statements), 
cooperative orientation (two statements), and competitive 
orientation (two statements) with a factor loading of 0.73 
or higher. The three factors indicate that the seven items 
measured three distinct dimensions rather than a single 
dimension. In some situations, it is desirable to have an 
index for each of the dimensions, while in other situations 
the goal may be to have a set of items that form a unidi-
mensional index with one factor.
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Table 1. Example of a knowledge index.
Item Item Score

The MyPlate tip, “Drink smarter,” means that you should drink more water and less sugary sodas. True (1) or False (0)

One way to avoid eating oversized portions is to use a smaller plate. True (1) or False (0)

Chloride is not found in high amounts in fruits and vegetables. True (1) or False (0)

Potassium maintains a normal blood pressure in the human body. True (1) or False (0)

A food with a picture of the 100% whole grain stamp on the label contains no other products except whole grains. True (1) or False (0)

Sour cream belongs in the dairy group. True (1) or False (0)

Eating too much saturated fat can damage your blood vessels. True (1) or False (0)

Too much sodium in the diet can lead to cancer. True (1) or False (0)

100% orange juice does not contain added sugar. True (1) or False (0)

Drinking sugar-sweetened beverages is associated with weight gain. True (1) or False (0)

Table 2. Factor analysis example.
Item Factor

Unconditional
Parental

Support (1)

Cooperative
Orientation

(2)

Competitive
Orientation

(3)

Don’t feel mother is unhappy when they don’t do well .88

Don ‘t feel father is unhappy when they don’t do well .84

Don’t feel parents are unhappy when they don’t do well .83

Like to work as a team to reach goals and win .83

Learn and feel better...in cooperation with friends .78

Like to be in activities where only a few win .80

Better when work in competition against others .73

Percent of variance 31.0 19.8 17.7

Note. N =1,176. All factor coefficients greater than 0.70 are listed. Adapted from Fetsch, and Young. (2009).
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