


“This book is carefully written to ensure precise meaning and that it is understandable to 
a broad audience. In my more than three decades following survey research, no other text 
has addressed the topic as intimately. Although there are many books on survey research, 
they lack the organizing schema of being theory based. While it is easy to tell what things 
are or how to do them, without the basis in theory (and empirical evidence) the reader is 
left without the framework to understand why they are that way. Developing this under-
standing is what equips your audience to move beyond the specifics that are presented to 
address new and different challenges as they go about designing and conducting survey 
research and making sense of their results. This moves this book to the forefront of the 
many texts available.”
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eclectic examples, brilliantly designed illustrations, and pithy tables, the authors draw 
upon their extensive experiences and passion for the subject matter. This must-have tool 
in researchers’ armory is a critical reminder for the need to balance survey design features 
and survey quality.”

Kranti (Kran) Dugar, Ph.D., Assistant Professor of Marketing, 
College of Business, University of Wisconsin-Eau Claire, USA



https://taylorandfrancis.com
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Survey Development: A Theory-Driven Mixed-Method Approach provides both an overview 
of standard methods and tools for developing and validating surveys and a conceptual basis 
for survey development that advocates establishing and testing of hypotheses pertaining 
to presumptions and score-interpretation and use inferences and mixing quantitative and 
qualitative methods.

The book has 14 chapters which are divided into four parts. Part A includes six chap-
ters that deal with theory and methodology. Part B has five chapters and it gets into the 
process of constructing the survey using both quantitative and qualitative methods. Part C 
comprises two chapters devoted to assessing the quality or psychometric properties (reli-
ability and validity) of survey responses. Finally, the one chapter in Part D is an attempt 
to present a synopsis of what was covered in the previous chapters in regard to develop-
ing a survey with the TDMM framework for developing survey and conducting survey 
research. This provides a full process for survey development intended to yield results that 
can support valid interpretation and use of scores.

Including detailed online resources, this book is suitable for graduate students who use 
or are responsible for interpretation of survey research and survey data as well as survey 
methodologists and practitioners who use surveys in their field.
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xiii

Conducting surveys is fascinating, seems easy, gets results fairly quickly, and so is a very 
common data collection method chosen by education, health, business, and social science 
researchers in performing their work. We have been privileged to support a number of 
master’s and doctoral students as methodologists on the students’ committees, and our 
experiences in doing so shaped the inspiration for this book. Additionally, we were moti-
vated to capture and advocate for the latest transformations in survey research and devel-
opment methodology that had not been included elsewhere.

The two pillars or themes of our book are: (1) utilizing theory and (2) intermixing quan-
titative and qualitative methods. We believe that theorizing forces researchers to delve pro-
actively and deeply into the issues under investigation, and mixing methods expands the 
repertoire of tools for researchers to choose from to collect data and validate responses. 
These two themes form the foundation of our book and they are reflected in the title: 
Survey Development: A Theory-Driven Mixed-Method (TDMM) Approach. Other features 
include requiring researchers to proactively design and anticipate findings and problems 
upfront, implementing the  interpretation/use-argument validation method with consid-
eration of both idiographic and nomological validities, and attending to and minimizing 
all sources of errors. Below is a concept map showing the major components and structure 
of the TDMM approach to survey development:

Much has been published to guide researchers through the process of developing sur-
veys and conducting survey research. What is typically missing in those sources is empha-
sis on theory to conceptualize and guide the research and on using both quantitative and 
qualitative methods to develop surveys, collect data, and interpret findings. The meth-
ods we prescribe primarily stem from the quantitative paradigm. Also, we hope that the 
title of our book does not imply that our book has the definitive word on this approach. 
Rather, it should be treated as an illustration of how surveys are constructed, validated, 
and implemented, relying on hypothesis testing and with both quantitative and qualitative 
data. In addition to this feature of our book, there are three more that distinguish it from 
other survey development books. First, missing in survey development texts is an expla-
nation of how measurement theory and statistical methods are used in survey research, 
especially item response theory. Our book fills this void. Secondly, although our book 
title refers to survey development, we describe survey development within the context 
of survey research by including a chapter on survey research designs and a chapter on 

Preface
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participant sampling. Third and finally, we include theories of response and error and 
extensive qualitative and quantitative survey review methods that are not typically found 
in other survey development books.

Our book is divided into four parts. Part A includes six chapters that deal with theory 
and methodology: we describe and define survey research (Chapter 1), present the con-
cept and the different types of theories and how theorization is fused into the valida-
tion methodology (Chapter 2), define mixed methods and the different designs of mixing 
methods (Chapter 3), briefly explain measurement theory and how it is used to account 
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for the origin of observed scores (Chapter 4), and present theories of how and why we 
respond and make errors (Chapter 5) and methods of sampling participants (Chapter 
6). Part B gets into the process of constructing the survey, whiChapter includes prepar-
ing a survey development framework (Chapter 7), writing items (Chapter 8), construct-
ing response scales (Chapter 9), qualitative survey review (Chapter 10), and quantitative 
review (Chapter 11). Part C is devoted to discussing the quality or psychometric proper-
ties of survey responses. The two chapters in this section are assessing reliability (Chapter 
12) and assessing validity (Chapter 13). Finally, Part D (Chapter 14) is our attempt to 
present a synopsis of what we covered in the previous chapters in regard to developing a 
survey with the TDMM approach or framework. Below, we present a concept map of the 
major components of the framework.

We have both taught a course in survey research methods for a number of years and 
have done research on surveys, which was a good jumping off place for writing this book. 
Kathy has taught measurement and statistics while Tony has taught program evaluation 
and research, so our complementary backgrounds helped us write in those areas. We both 
are very much aware that we are only scratching the surface in terms of depth in some 
areas. Readers may note the “beyond the scope of this book” comments here and there. 
We intended the book to be accessible to a general audience, though having knowledge 
of measurement and statistics is always helpful. Our book can be used as a text for survey 
research methods course or as a reference for those engaged in survey research or use sur-
veys for their research. The supplemental material provided online are designed to help in 
conducting some of the recommended analyses.

This is the first time anyone has attempted to develop an approach to survey develop-
ment that is theory driven with mixed methods. The framework we proposed is conceptu-
ally straightforward but gets complicated with plenty of nuances in operation and we are 
certain that there is much room for improvement. We hope that in a small way our book 
will encourage you to carry on what we and others have started.
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1.1  OVERVIEW

This book is about developing surveys for survey research and for all other types of 
research that use surveys to collect data. It seems pertinent that we begin the book defin-
ing and explaining survey research and survey in this first chapter. With that in mind, we 
open this book with this question: what is survey research? To answer this question, we 
need to understand what research is and how survey research differs from the other types 
of research. To accomplish this goal, we do the following in this chapter:

•	 Define research.
•	 Differentiate between antecedent, mediating, consequent, and moderating variables 

and how they are used to define experimental and non-experimental research.
•	 Explain what survey, scale, and index are.
•	 Define survey research.
•	 Describe various survey research designs.
•	 Consider ethics concerns unique to survey research.

1.2  RESEARCH

Persistence is implied if we search and re-search for something. That’s what the term 
“research” signifies, a consistent effort to find something—doing research requires consis-
tent effort! We want to preface our book with this fact, and we hope that you, our readers, 
take this to heart before beginning your journey with us.

As used to denote a field of activities in which people engage, research entails finding 
answers to questions that arise out of either curiosity (e.g., why do cats meow? What is 
the meaning of life?) and/or necessity (e.g., how do we control our environment and cli-
mate? How do we educate and prepare young people to function effectively in society?). 
To enhance efficiency and increase probability of locating answers that are correct, we 
apply scientific canons and compile what we found from repeated searches (or re-search). 
Against this backdrop, simply put, “research” is a discipline of coordinated, systematic, and 
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4 • THEORY AND METHODOLOGY

scientific attempts to gather information to respond to meaningful questions in an effort to 
advance our common knowledge or to solve problems.

Research in social sciences, health, and business is divided into two groups by the world 
view to which researchers adhere: qualitative research and quantitative research. The para-
digm that qualitative researchers uphold considers reality as something that is determined 
by how we interpret our experiences and, hence, there are as many realities as there are 
perspectives. However, the paradigm quantitative researchers abide by endorses an objec-
tive reality, and hence, there is only one perspective that is correct. This paradigmatic 
divide has forced researchers to choose and to function within the group they prefer with 
the methods and procedures stipulated by that group. Recognizing the pragmatic disad-
vantage of confining researchers to methodologies endorsed by only one group, the mixed 
research methods campaign started decades ago broke down the paradigmatic barriers to 
create a venue in which both qualitative and quantitative methods are allowed and in fact 
encouraged. As quantitative researchers, we (both authors of this book) chose this venue 
to adopt qualitative methods in our framework of constructing and validating surveys. We 
believe that the confluence of methodologies from and insights generated by both method 
types offer us a better chance of creating sound surveys.

Research that involves people as participants has two major components: measure-
ment and design. By measurement, we mean using a variety of methods and procedures 
such as observation, testing, and surveying, to collect data and to ensure that those data 
are reliable and valid. By design, we mean the process of recruiting and assigning par-
ticipants to perform different tasks at different times (such as before and after a treat-
ment), with different frequencies (such as the number of times different research studies 
engage participants in post-treatment assessment of their change in performance), and 
under different contexts (such as the difference in treatment received by the experimental 
and control participants, or a research study being conducted in urban or rural settings). 
Mixing methods implies using both qualitative and quantitative methods to collect data 
and to design research. For developing surveys, the focus centers on mixing measurement 
strategies rather than designs. In Chapter 3, we expand on our discussion regarding how 
qualitative and quantitative (measurement) methods work jointly to develop surveys.

1.2.1  Variables in Research

The essential task of a quantitative researcher is to describe the world objectively, often by 
examining the causal or non-causal relationships (or differences) among some selected 
variables. In this way, you can say that research is a deliberate act of studying variables, 
measuring variables, and analyzing relationships among variables. So, what is a variable as 
opposed to a constant?

A variable refers to an attribute (e.g., age) whose levels or values change and they 
change in two different ways. First, change can occur within an entity, which we refer to 
as intra-individual or within-individual or intra-subject variability, e.g., age changes for an 
individual across time as they grows older. Second, change can occur between entities, 
which we refer to as inter-individual or between-individual or between-subject variability, 
e.g., in a group of individuals, the ages differ across the group members. (See a discussion 
below for an elaboration of attribute.) The same distinction (intra-, inter-) can be applied 
to other variables like math achievement, self-efficacy, and so on. However, a constant is a 
state of affairs that does not vary, e.g., basketball player number, a name, or a tattoo.
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1.2.1.1  The Four Types of Variables

In any research study, four categories of variables are explicitly or implicitly involved. They 
are antecedent, mediating, moderating, and consequent variables. These four types of 
variables are depicted in a generic causal model in Figure 1.1.

or     and

Antecedent

Moderator

ConsequentMediator Mediator
Focal 

Variable

Outcome
Non-

manipulated UseManipulated

Figure 1.1  A Generic Causal Theory Depicting the Different Types of Variables in Research.

From Figure 1.1, we can make the following observations:

•	 Antecedent variables could be manipulated (experimental) or not manipulated 
(non-experimental) and we are interested in their effects on other variables (ante-
cedent variable →). In quantitative research, an antecedent variable is referred to as 
an independent or treatment variable.

•	 Consequent variables refer to both (1) outcome variables that are affected by other 
variables of interest to us (→consequent variable), e.g., academic achievement as 
affected by class learning activities or homework assignments) and (2) the conse-
quence of using the results from a research study (e.g., funding schools based on 
student performance on a standardized test) or from measurement (e.g., measuring 
teachers’ self-efficacy and labeling some teachers as having low self-efficacy and as 
a consequence demoralizing them). In quantitative research, a consequent variable 
is referred to as a dependent or outcome variable.

•	 Moderating variables, like antecedent variables, are variables that affect other 
variables but they are not affected by other variables in a study (moderating vari-
able→). For example, age or prior learning affects students’ motivation to learn.

•	 We refer to both moderating and antecedent variables as exogeneous variables (vari-
ables in a causal map that only affect other variables).

•	 Mediating variables are variables that affect other variables and also are affected 
by other variables (→mediating variable→). In quantitative research, a mediating 
variable is also referred to as an intervening or intermediate variable. For example, 
attitude is affected by training and change in attitude affects learning.

•	 We refer to consequent and mediating variables as endogenous variables, i.e., vari-
ables in a causal map that are affected by other variables. The difference between 
these two types of variables is that consequent variables are variables that are only 
affected by other variables, whereas mediating variables are both affected by and 
affect other variables.
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A variable can serve as one type of variable in one study but another type in a different study. 
For example, “student teacher-interaction” may serve as a mediating variable in one study,

Classroom management style → student-teacher-interaction → student learning,  
and as a consequent variable in another

Teacher training → classroom management skill → student-teacher-interaction

Among these four types of variables, the distinction between mediating variable and 
moderating variable is murky to a lot of students we encountered. Let us elaborate on 
these two types of variables next and add a few more concepts at the same time.

1.2.1.2  Mediating Variable

Mediating variables connect two variables in a causal chain and they help us understand 
the process through which two variables are related. For example, suppose there is an 
association between sex and majoring in math in college students. In this non-experimen-
tal causal model, the effect of “sex” on “majoring in math” may be mediated by “attitude 
towards math” as shown in this causal chain:

Sex → Attitude towards math → Majoring in math

In this case, sex affects attitude and attitude affects majoring in math. These two effects 
are direct as there are no other variables between the two variables. However, “sex” has 
an indirect effect on “majoring” because the “attitude” variable is between these variables. 
To interpret, “sex” affects “majoring” by affecting “attitude.” In this example, the “attitude” 
variable is the mediating variable in this causal chain, “sex” is the antecedent variable, and 
“majoring in math” is the consequent variable. So, one can consider a mediating variable 
as a special type of consequent variable since it is affected by an antecedent variable. In our 
example, the mediating variable “attitude” is affected by “sex.”

A mediating variable can sometimes fully account for the relationship between an 
antecedent and consequent variable. In our example, sex has an indirect effect on majoring 
in math, and attitude has a direct effect on majoring in math. If we control the attitude 
variable (by converting the variable statistically into a constant), the correlation between 
sex and majoring in math may disappear.

Here is another example of mediating variables. Suppose a teacher training workshop 
on student-centered instruction affects teacher’s attitude, knowledge, and, subsequently, 
teaching performance in that order.

Workshop → Attitude → Knowledge → Performance

In this example, “attitude” and “knowledge” are the two mediating variables between 
“workshop” and “performance”; “attitude” is the mediating variable between “workshop” 
and “knowledge”;

Workshop → Attitude → Knowledge

“knowledge” is the mediating variable between “attitude” and “performance.”

Attitude → Knowledge → Performance
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Both “workshop” and “attitude” have indirect effects on “performance” (“workshop” affects 
“performance” through its effect on “attitude” and “knowledge”; “attitude” affects “perfor-
mance” by affecting “knowledge”), and “knowledge” has a direct effect on performance. 
If we statistically hold both “attitude” and “knowledge” variables constant, the effect of 
workshop on performance may diminish.

As mentioned, mediating variables explain the underlying mechanism that connects 
two variables. Since understanding why and how an effect occurs is the crux of conjectur-
ing about theory, identifying mediating variables is a requirement in theory-driven survey 
development and research.

1.2.1.3  Moderating Variables

Moderating variables can affect the strength and direction of the linkage between two vari-
ables such as an antecedent variable and a consequent variable. For example, referring to 
the above two examples, the impact of “sex” on “majoring” may only hold for “high aca-
demic ability” students, and the causal impact of “workshop” on “performance” may only 
hold for females but not for males (which would be seen as an interaction in a statistical 
model). The ability variable in the first example and the sex variable in the second example 
are moderators. (Note: sex is the antecedent variable in the first example.)

Not only do moderating variables serve as marker variables for describing the popula-
tion (to be discussed in Chapter 6 on Sampling), examination of moderating variables has 
implications for identifying sources of error in measurement and for identifying sources 
of variability for isolating treatment impact on outcomes and for knowledge generation. 
We will discuss these points about moderating variables next.

When a moderating variable is a source of measurement error, the relationship between 
the moderating variable and a focal variable is an artifact due to measurement error. How-
ever, it is a source of variability of results if the relationship is real. For example, if age 
is found to be related to or has an impact on emotional intelligence and we conclude 
that older respondents’ emotional intelligence is higher than that of the younger respon-
dents. Age is a source of measurement error if the observation is due to satisficing (invalid 
responses) by the younger respondents. Age is a source of variability if both groups of 
respondents are attentive and there is indeed a true difference in emotional intelligence 
between the two groups. We need to determine if a moderating effect is an artifact or real 
in a study. If it is due to error, we want to eliminate its effects from results of the study. 
Apart from being a source of measurement error, moderating variables could also be a 
source of error in interpretation.

To determine the effect of an antecedent variable with or without manipulation, influ-
ences of all variables except the treatment variable must be removed or minimized, other-
wise it becomes a source of error in interpretation. For example, suppose the antecedent 
variable is “classroom management skill” as measured by teachers’ self-assessment of 
learning from a training workshop. If we suspect that “teacher experience” is a moderat-
ing variable that can affect learning, we would implement some procedure to control the 
effect of teacher experience (such as measuring it and removing its effect statistically with 
a statistical procedure like analysis of covariance). In this situation, the teacher experience 
moderating variable is a source of interpretation error. Sources of error (measurement 
and interpretation) are referred to by these multiple terms: extraneous, nuisance, control, 
concomitant, covariate, and confounding variable. As you will learn in Chapter 7, we need 
to include effects of potential extraneous variables in a study as presumptions to be tested 
with evidence and eliminate these effects if found.
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However, we may want to study the differential effect of teacher experience on learn-
ing for future training planning purposes. In this case, we want to deliberately include 
the teacher experience variable in the research design as an antecedent variable (a source 
of variability) and to find out if teacher experience is correlated with learning; in other 
words, if teachers with different levels of experience learned differently, or, if findings 
from teachers at one level of teacher (e.g., first year teacher) can be generalized to teachers 
at other levels (e.g., teachers who have been teaching for ten years).

With these two ways of managing the variable in experimental research, effects of a 
moderating variable (as a source of variability) are either avoided (by considering it as an 
extraneous variable) or are the subject of study (by considering it as an antecedent vari-
able). The latter method of handling a moderating variable is preferred (if a study can 
handle a multitude of variables) because it is informative. Let us explain.

The two primary purposes that drive research are for practical needs with policy 
decision implications and for knowledge gain with theoretical implications. Findings 
from moderating variable research for practical use could inform needed research for 
theoretical advancement, and vice versa. For example, if a research study is interested in 
finding out if a medication works and if it works equally well for men and women for drug 
approval and prescription purposes, we need to collect data from both men and women 
even if we believe there to be no theoretical relationship of sex to the outcome. However, 
if we find the medicine benefits females but not males (i.e., a treatment by sex interaction 
is noted), findings from this research may pique the interest of researchers to investigate 
why the findings are observed.

In another situation, to study determinants of learning, class size has been found to be 
correlated with students’ academic achievement so we should know the size of classes stu-
dents are in for our theoretical understanding. This theoretical investigation could have 
implications for policy decisions. If a positive finding with a small class size does not 
generalize to a large class size, policy may be proposed to budget hiring of teachers in an 
attempt to keep class size relatively small. As seen in these two examples, consideration of 
moderating variables is critical in designing research in the field environment in which a 
multitude of variables are operating outside of the researchers’ control that can affect the 
findings.

1.2.1.4  Comment and Summary

A few points to highlight:

•	 A variable can perform a different function in different research studies. For exam-
ple, in the above examples, sex is the antecedent variable in one research study and 
a moderating variable in another.

•	 All but consequent variables can be manipulated or controlled.
•	 Moderating variables could be sources of variability, sources of measurement error, 

or sources of interpretation error.
•	 Not all studies include all four types of variables, although we strongly encourage 

that all types be considered.
•	 A study may include more than one of a certain type of variable, i.e., multiple ante-

cedent, mediating, consequent, or moderating variables.

To close this section, we summarize the definitions and provide some examples of the four 
types variables in Table 1.1.
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1.2.2  Experimental Designs and Causal Interpretation

In quantitative research, experimental research (including program evaluation) involves a 
deliberate and planned intervention (or treatment) that is manipulated by the researchers 
(e.g., a teacher training program on student-centered instruction). Referring to Figure 
1.1, the antecedent (independent) variable is manipulated in experimental research 
and its causal effect on the consequent (dependent) variable is examined. The extent to 
which independent variables affect change in dependent variables is a concern of internal 
validity (see Shadish et al., 2002). The cornerstone of impact assessment is provision of 
a counterfactual, which is an estimate of the participants’ performance or responses had 
they not received treatment. A counterfactual can be obtained through quantitative as 
well as qualitative methods (see Reichardt, 2022), and, if properly estimated, can eliminate 
threats to internal validity.

In quantitative research, manipulation of the treatment in an experimental design 
involves controlling what, when, and how the treatment is administered to whom (i.e., 
assigning recruited participants to different treatment conditions). When a control group 
is included in the experimental design and if the participants are randomly assigned to the 
treatment or control groups, the experimental design is referred to as a true or strong exper-
imental design. If a control group is not formed by random assignment or if other strate-
gies are used to estimate control group performance (also the counterfactual estimate), the 
experimental design is referred to as a quasi-experimental design. Finally, if an experimen-
tal design doesn’t involve estimating performance of a control group, like the pre- and post-
test single experimental group design, it is referred to as a weak or pre-experimental design.

Although non-experimental designs in which the independent variables are not manip-
ulated are not set up to investigate causality like experimental designs with the assessment 
of a counterfactual, data collected from non-experimental research may be based on a 
theory that causally links different types of variables. If models are available that depict 
the causal impact of non-manipulated antecedent variables on mediating and consequent 
variables, and if all the variables are measured and the data are analyzed with special sta-
tistical analysis methods such that the results can reflect causal relationships among the 
variables involved, causal relationships can be determined with non-experimental data, 
even though the data are correlational in nature. The special statistical methods are path 
analysis and structural equation modeling (which are briefly described in Chapter 13).

The research mentioned above that examines the effect of sex on choice of math as a 
major is an example of non-experimental research, and more examples are provided in 
Chapter 2. Nomological validity is concerned with the testing of theory of correlations 
among multiple variables and the theory of causality which can be based on experimental 
as well as non-experimental data. (Nomological validity is discussed in the next chapter.)

In addition, a phenomenon can be studied with an experimental or a non-experimen-
tal research design. For example, we can study the relationship between meditation and 
mindfulness by surveying a group of people and finding out the correlation between their 
extent of practicing meditation and degree of mindfulness. Or, we can assign some people 
to receive meditation training and some not and compare their mindfulness after training. 
The former research is non-experimental and the latter experimental.

Regardless of the research design, a theoretical approach requires consideration of the 
structural relationship among the antecedent, mediating, moderating, and consequent 
variables. When a survey is used as the primary data collection method in non-experi-
mental research, such research is considered survey research, which we will discuss after 
learning about what a survey is, which is our next topic.



12 • THEORY AND METHODOLOGY

1.3  SURVEY

In a social science or business research study, researchers collect data by reviewing exist-
ing documents, by observing people’s behavior or interactions in natural and contrived 
environments, by administering tests, or by asking questions through surveys. A survey 
is a compilation of items assembled in a questionnaire that is designed to gather self-report 
data in either experimental or non-experimental research. Survey is basically a quantita-
tive data collection method, even though it can be and almost always is supplemented by 
qualitative data. To analyze and understand survey as a data collection tool, we propose 
the following ten key characteristics or dimensions:

  1.	 Survey data are self-report data about three different targets that are grouped in two 
categories:
•	 Respondent-Centered: (1) Respondents report something about themselves, 

e.g., respondents’ employment status or thinking process or attitude toward 
abortion.

•	 Stimulus-Centered: (2) Respondents report about others, e.g., student evaluating 
teacher; (3) Respondents report something about some objects (e.g., a painting 
or trainer) or events (e.g., work environment or a concert).

  2.	 Data collected by surveys could be factual information (e.g., crime rate, income, 
unemployment rates, household composition, and use of computer) or reflect an 
abstract attribute (e.g., attitude to school or reform-based instructional practices, 
learning styles, acculturation, ego-drive, need for cognition, empathy, emotional 
intelligence, personality type, impulsivity, risk-taking, locus of control, and 
self-efficacy).

  3.	 The abstract attributes (or constructs) being measured by surveys could be related 
to affect (attitude, propensity, disposition, or interest), cognition (knowledge, 
cognitive processes), or psychomotor attributes (behavior, skills) that are formed 
through time.

Attitude is a feeling toward something or other individuals that may be reflected 
in behavior. Propensity, disposition, or interest is the tendency to do things, like habits 
and hobbies. Knowledge is an attribute that could be measured with an objective cor-
rect or incorrect answer (e.g., cholera is transmitted by staring at another person for 
15 seconds, T/F) or a subjective self-report item (e.g., I know a lot about cholera). 
Cognitive processes are internal activities in performing a mental task (e.g., think-
ing about how to solve a math problem). Similar to knowledge, behavior may be 
measured with objective items such as items used to observe on-task behavior (e.g., 
number of time students are distracted) or with subjective items soliciting self-report 
about one’s on-task behavior (e.g., I devote a lot of time performing the XYZ task). 
Skills refer to physical performance capacities (e.g., ability to perform a sport). Simi-
lar to behavior, skills can be measured with objective and subjective items.

  4.	 Survey items may be closed-ended (e.g., do you support opening schools in the 
summer? yes/no) or open-ended (e.g., what are the reasons…?). While open-ended 
items are all quite similar in form, there are many varieties of closed-ended items 
such as magnitude estimation, rank order, multiple options, semantic differential, 
and rating items. Item types are described in Chapter 8. In a mixed method design, 
items are used to collect both quantitative and qualitative data.

  5.	 Unit of analysis of survey data could be (1) score of a single independently opera-
tive item like a polling item (e.g., do you support increasing taxes to support the art 
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museum?), (2) summated or scale score, which is the sum or average of multiple item 
scores across all items in a “scale,” or (3) subconstruct score, which is the sum or aver-
age of multiple item scores across items in a subscale embedded in a larger scale.

  6.	 Surveys can be conducted with different modes of administration which include (1) 
paper/pencil or computer-based questionnaire, (2) individual or group-based, (3) 
self-administered or administered by an observer, and (4) on-line or telephone or 
face-to-face survey. [The focus of this book is self-administered surveys though the 
information presented applies to interviews as well.]

  7.	 The research focus or statistics generated from surveys could pertain to status or 
change in status, differences between groups, or the relationship between variables.

Statistics generated from surveys can be about (a) current status (e.g., percent-
age of respondents that support opening school for four-year-old children, average 
attitude toward student-centered instruction or teacher efficacy ratings), (b) group 
differences (e.g., difference in performance ratings between male and female teach-
ers), or (c) relationship (correlation between teacher ratings and years of teaching), 
which could be correlational or causal.

Regarding the point above about the research target, we can say that surveys 
are designed to obtain statistics about the respondents, individuals other than the 
respondents, or external objects or events. Thus, survey research is generally quan-
titative in nature. Table 1.2 shows examples of research studies with different com-
binations of research foci and targets.

Table 1.2  Examples of Research Studies

Research 
Focus

Research Target

Respondent-centered Stimulus-centered

Respondents Others Objects

Status Current 
employment rate 
in the respondents’ 
population.

Student evaluation of 
teachers’ performance 
with course evaluation 
questionnaire.

Ratings of quality of 
work environment.

Group
Difference

Sex difference in 
employment rate 
in the respondents’ 
population.

Difference in student 
evaluation of teachers’ 
performance between  
private and public schools.

Difference in quality 
of work environment 
between private and 
government sectors.

Relationshipa

(Correlation)
Relationship between 
employment status 
and self-reported 
stress level in 
the respondents’ 
population.

Relationship between 
student evaluation of 
teachers’ performance & 
students’ self-reported 
learning.

Relationship 
between quality of 
work environment 
and workers’ 
self-reported job 
satisfaction.

a Please note that an analysis of relationship (e.g., relationship between sex variable and empathy variable) can 
be converted to an analysis of group differences (e.g., sex difference in empathy), and vice versa. Also, analysis 
of difference in the absence of treatment has also been referred to as causal comparative designs.
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  8.	 Surveys are generally used to collect data from a sample of a target population 
(whereas in a census, data are collected from all members of a population). Conse-
quently, sampling correctly to assure that the sample of respondents is representa-
tive of the target population (or that findings based on a sample are generalizable to 
the population) is critical in survey research and in quantitative research in general.

  9.	 Frequency of administration in surveys could either be ongoing (e.g., survey about 
pre-, post-, and six months later knee function with surgery) or on demand (e.g., 
public’s opinion about immigrants).

10.	 As discussed above, the research context within which surveys are used could be 
experimental in which interventions and assignment of participants to different 
tasks are manipulated (e.g., to evaluate a professional development workshop) or 
non-manipulated (e.g., survey high school students’ attitude toward climate con-
trol). Table 1.3 shows sample research questions about teachers’ attitude toward 
student-centered instruction pertaining to the three research foci in experimental 
and non-experimental investigations.

Table 1.3  Examples of Research Questions

Research
Focus

Research Type

Experimental Non-Experimental

Status How do teachers (participants) in 
the treatment and control group  
feel about student-centered 
instruction before and after the 
training program?

How do high school teachers 
feel about student-centered 
instruction?

Group
Difference

What is the difference in attitude 
toward student-centered education 
between teachers in the treatment 
and control group? 

What is the difference in attitude 
toward student-centered education 
between male and female high 
school teachers?

Relationship What is the relationship between 
teachers’ attitude toward student-
centered education and level 
of participation in the student-
centered-instruction training 
program?

What is the relationship between 
attitude toward student-centered 
education and teacher self-efficacy?

1.3.1  Scale

Any quantitative research study may use a survey comprising independent items and/or a 
group of related items designed to measure an attribute. This group of related items is referred 
to as a scale, and the attribute being measured is referred to as a construct. In this way, a survey 
may include (1) independent items alone, or (2) a scale and sometimes multiple scales, or (3) 
a combination of independent items and scales. Before discussing different types of research 
involving the use of scales, we first elaborate the concepts of scale and construct.
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As discussed above, variables can be factual (e.g., marital status or income level) or 
abstract (e.g., opinion or judgment). The abstract variables are latent constructs and are 
not directly observable. These are concepts invented by humans to help us understand 
and communicate about phenomena around us. For example, attitude toward diversity 
reflects the degree to which we accept people as fellow citizens who are different from us 
in color of skin or gender or sexual preference, and this attitude varies across time and 
people.

To measure a construct (e.g., self-efficacy, anxiety, and attitudes toward climate 
control), we need to develop a scale, which is a self-report instrument that consists 
of (1) a set of closed-ended items that comprise both “statements” or “questions” and 
also (2) a “rating” or “response” scale that presents options for participants to choose 
from as their answers. (The focus of this book is about developing or using scales in 
surveys rather than about surveys comprising only standalone items.) As seen in this 
definition, a scale contains rating response scales. We should be careful not to refer to 
a scale as a rating scale—the scale comprises the items as well as a rating or response 
scale. However, scale has been commonly referred to as “survey/additive/summated/
construct/measurement scale.”

A construct may comprise subconstructs, which are also not observable and which 
serve as components, factors, aspects, or facets of the construct. For example, “attitude 
towards school” might comprise opinions about (a) learning materials, (b) instructional 
methods, (c) learning facility, (d) quality of teachers, and (e) physical environment. These 
five subconstructs are the components of the construct “attitude towards school.” In this 
case, the scale to measure “attitude towards school” will comprise five subscales, the mea-
surements of which combined are the measurement of the construct.

Let’s take a look at a research study in which mindfulness was the target construct. 
Mindfulness is a multifaceted construct and is defined by the following statement as pro-
posed by Baer et al. (2008): “Mindfulness is usually defined to include bringing one’s com-
plete attention to the experiences occurring in the present moment, in a nonjudgmental 
or accepting way” (Brown & Ryan, 2003; Kabat-Zinn, 2003; Marlatt & Kristeller, 1999).

The label, definition, and a sample item for each of the five factors (or subconstructs) 
of mindfulness are presented in Table 1.4.

In this example, the mindfulness construct can be measured with the five-factor scale 
developed by Baer et al. (2008) or other scales that are available in the literature. The 
researcher can also develop a new scale that is customized to the research context and 
participants. In the latter case, the researcher has to conduct a scale development project 
to test the veracity of the conceptual framework first before conducting research using the 
scale to measure mindfulness.

Knowing that a construct should generally be measured using a scale, it should be 
noted that a construct can also be measured by a single item. For example, if the focus of 
the survey is on employment status of a population, say adults in Toronto, a question: “Are 
you currently employed?” will suffice. However, if we want to measure how stressed adult 
Torontorians are because of the economy, we have two options:

Option #1: We can simply ask a general overall question, “How stressed are you?” and 
we provide them with a rating scale like a ten-point scale with “1” being No Stress At 
All to “10” being Very Stressed.

Option #2: Alternatively, we can ask a number of items pertaining to symptoms (indi-
cators) of stress like “Do you have difficulty relaxing?” “Do you eat quickly?” “Are 
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you able to concentrate on performing your tasks at work?” and given how the 
questions are stated, we could provide a two-point Yes/No rating scale (also referred 
to as a dichotomous rating scale or checklist). We then administer this group of 
questions and compute the average of the item responses (with or without weight-
ing the items based on salience of the items) which we use as a measure of stress. 
It is because we add up or average the scores across items of a scale that we refer to 
scales as additive or summated scales. (Item writing and rating scale are discussed 
in Chapters 8 and 9.)

Other examples of measuring abstract constructs with scales and single items are shown 
in Table 1.5: The issue of using a single item to measure a construct is further discussed 
in Chapter 4.

Using a single item to measure a construct is not recommended because constructs are 
often multifaceted and complex and a single item will not be sufficient to measure it reli-
ably and accurately. (Reliability and validity are discussed in Chapters 12 and 13.) The 
reason for highlighting this point is that single items to measure abstract attributes have 
been used in the real world and it is a practice that quantitative researchers should avoid 
if possible. An exception of sorts may occur when researchers use multiple scales to assess 
the same construct and include a single global item—their purpose may be to assess the 
validity of that single item.

Table 1.4  The Five-Factors of Mindfulness (From Baer et al., 2008)

Factor (Subconstruct) Definition/Description Sample Item

(1)  Observing Noticing or attending to internal 
and external experiences, such as 
sensations, cognitions, emotions, 
sights, sounds, and smells.

“I notice the smells and 
aromas of things.”

(2)  Describing Labeling internal experiences 
with words.

“I am good at finding words 
to describe my feelings.”

(3) � Acting with 
awareness 

Attending to one’s activities 
of the moment and can be 
contrasted with behaving 
mechanically while attention is 
focused elsewhere (often called 
automatic pilot).

“I find myself doing things 
without paying attention.” 
(R)*

(4) � Non-judging of 
inner experience

Taking a non-evaluative stance 
toward thoughts and feelings.

“I think some of my 
emotions are bad or 
inappropriate and I should 
not feel them.” (R)*

(5) � Non-reactivity to 
inner experience

The tendency to allow thoughts 
and feelings to come and go, 
without getting caught up in or 
carried away by them.

“I perceive my feelings and 
emotions experience without 
having to react to them.”

*NOTE: R = reverse-scored item (higher scores represent higher levels of mindfulness).
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1.3.2  Index

A type of measure that is confused with scale is index. Here, we explain the distinction 
between the two. Scales can be called reflective measures, while indices are formative mea-
sures. The majority of measures in business and the social sciences assume that items 
reflect the level of an underlying latent construct, and so changes in the construct would 
result in changes in the item response since the construct is seen as causing responses to 
items. For example, items in a depression scale measure the level of depression (depression 
causes responses to items). But some constructs may be better measured using observed 
variables rather than self-report responses to items. This type of measure is known as an 
index or formative measure; the construct is caused or formed by the variables. Figure 1.2 
displays the direction of causal effect for a scale and for an index.

Examples of indices include socio-economic status (SES) (caused by the observed vari-
ables of education, income, and occupational prestige), frustration in an experimental 

Table 1.5  Single Item and Scale

Topic Sample Items in Scale Single Item

Graduate students’ 
satisfaction with their 
program of study

Satisfaction with
-	 course options
-	 number of courses 

required
-	 course schedule
-	 quality of instructors
-	 resources…

How satisfied are you with 
your program of study?

Attitude toward qualitative 
and quantitative research 
methods

-	 One can put aside his 
or her viewpoints when 
doing research.

-	 In designing a research, 
researchers must clearly 
state what results they 
expect to obtain.

How strongly do you prefer 
to use either qualitative 
methods or quantitative 
methods for your research?

Linguistic intelligence -	 Do you enjoy writing?
-	 Do you love to read?

How intelligent are you 
linguistically?

….. .…

Reflective

Scale

Formative 

Index

Item 1 Item 2 Item n Variable 1 Variable 2 Variable k

Figure 1.2  Reflective Scale and Formative Index.
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setting (caused by withholding food and sleep), or electronic service quality (caused by 
security/privacy, fulfillment/reliability, website design, customer service, informativeness, 
and customization) (Blalock, 1964, as cited in Bollen & Davis, 1994/2009; Theodosiou  
et al., 2019). In Figure 1.3, we show an example of a scale model for a hypothetical family 
relationship construct and an example of an index model for social status.

Edwards (2010), comparing reflective (scale) and formative (index) approaches, 
concluded that formative measurement is not viable and recommends that researchers 
use reflective measurement that achieves the same objectives. Both Edwards (2010) and 
Howell et al. (2007) suggested designing measures using reflective indicators but note that, 
for example, requesting self-report of a person’s SES tells us their self-perceived SES level 
but may not accurately reflect their objective SES level. SES and some other constructs 
might be better modeled formatively with indicators like occupational prestige, income, 
level of education, and place of residence.

According to Jarvis et al. (2003), whether a particular set of items are reflective or 
formative can be judged by (1) the direction of causality between the construct and 
the variables, (2) the interchangeability of variables, (3) the expected relationship 
across variables, and (4) the pattern of antecedents and consequences of variables. In 
a formative model or index, the variables create the construct, so changes in variables 
are expected to lead to changes in the construct, items are not usually nor are they 
expected to correlate, and the antecedents and consequences of variables differ (e.g., the 
antecedents and consequents of “education” and “income” differ). In a reflective model or 
scale, the construct determines the responses to items, with items that are conceptually 

Satisfaction with affection

Relationship goes as expected

Conflict resolved 

Scale Model 

(Reflective)

Education

Socioeconomic status

Job title

Index Model 

(Formative)

Family 

Relationship

Social 

Status

Figure 1.3  Scale and Index Models.
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interchangeable. Replacing one item with a similar one does not change the meaning of 
the construct—say, depression—and is reflected by any item from some universe of items. 
As long as the items in the scale are equal members and are drawn from the universe of 
items that reflect the defined construct (depression), what specific items from the universe 
of items end up in the scale matters little. And, items are expected to correlate and to have 
the same genesis and consequences (See Chapter 6.).

Does it matter if we view our measure as formative or reflective? Yes, it does. As 
mentioned, if reflective, we might decide to delete an item that does not correlate with the 
total, but, if formative, item deletion changes the definition of the construct. And, structural 
models (as analyzed by structural equation modeling to be discussed in Chapter 13) are 
specified differently for reflective compared to formative models (van Rooij et al., 2017). 
This book takes its focus on reflective measures or scales but the process of constructing 
the survey remains mostly the same whether the measure is a scale or index.

1.4  SURVEY RESEARCH

A survey can be used in experimental research (or program evaluation that is designed to 
examine the impact of an intervention) to identify problems and needs in needs assess-
ment, and to measure treatment implementation, outcome, and impact. In fact, survey is 
the most popular data collection tool in training evaluation (with training being the treat-
ment) to measure participants’ reaction to the training and/or perception of the effects of 
training on them. However, experimental research studies that use survey to collect data 
are not considered as survey research studies per se. That is, we differentiate between a 
survey used as a data collection method and survey research.

As discussed earlier, non-experimental research does not involve any deliberate 
intervention (e.g., we might survey current teachers’ student-centered instruction 
practices). Not all non-experimental research studies are survey research studies. First 
of all, non-experimental studies that use only qualitative methods with a very small 
sample size are not survey research. Non-experimental studies that use quantitative data 
collection methods other than surveys (e.g., observation, examination of records and tests) 
are technically not survey research either. However, a non-experimental study (research 
that does not involve any intervention or treatment that is manipulated by researchers) 
that is conducted to find out (through self-report) people’s opinion about the current 
economic crises, or teachers’ change in attitude toward student-centered instruction and 
the education reform movement, is survey research. (See Table 1.3 for more example.)

Simply stated, survey research (also referred to as descriptive research) is a type of non-
experimental research in which administering surveys is the primary or sole data collection 
procedure. Consequently, development of survey plays such a significant role in survey 
research that the distinction between survey research and survey development is blurry. 
Survey research can be used to assess population characteristics (e.g., political party 
affiliation or mindfulness), to understand how a certain group of people feel about certain 
issue (e.g., abortion or climate control), and/or to determine the associations between 
variables of interest (e.g., education level and mindfulness). A distinction should be made 
between survey research and research using surveys.

In methodological research, survey can be the focus of experimental manipulation for 
the purpose of improving survey usage. For example, we can create two versions of a scale, 
in one we group the items by theme and in the other we randomly present the items. We 
then randomly assign each of two versions to half of the sample, and see what the effects of 
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grouping items are. Although survey is the focus of the study, this type of research is experi-
mental and hence is not considered as survey research even though we would use surveys 
to collect our data. This type of research may be referred to as research on survey or scale. 
(Research involving scales is discussed below.)

The basic procedure for conducting survey research involves multiple stages: 
(1) determining the purpose of the survey in regard to intended interpretation and use 
of results, (2)  developing a blueprint of the survey, (3) writing or finding appropriate 
items and reviewing and revising the items and the questionnaire, (4) pretesting the first 
completed draft of the questionnaire and further revising instruction and items if necessary, 
(5) administering the final version of the questionnaire to collect data, (6) analyzing and 
interpreting data, and (7) drawing conclusions and reporting findings. We will further 
describe the survey development and validation process later on.

1.4.1  Survey Research Design

Survey research uses different designs to address different research questions. These 
designs differ by the frequency of survey administration, and the composition of respon-
dents. More specifically, these designs can be differentiated along the following three 
dimensions stated as questions:

In the same study, whether or not

(1)	 The survey is administered across time? (Across Time)
(2)	 The same population or different populations will be surveyed? (Population)
(3)	 The same or a different sample of a population will be surveyed? (Sample)

On the basis of these three dimensions, survey research designs can be either a single-wave 
or a multiple-wave design; multiple-wave designs can either be cross-sectional or longi-
tudinal designs; longitudinal designs can be further divided into trend, cohort, and panel 
designs. All the multiple-wave designs aim to measure changes in a variable or construct 
(e.g., changes in teaching effectiveness or empathy). These various designs and their defin-
ing characteristics pertaining to these three dimensions can be seen in Table 1.6.

Table 1.6  Survey Research Design

Survey Research Design Across Time 
Yes or No?

Population 
Same or  
Different?

Sample 
Same or  
Different?

(1) � Single wave (or point) No Same Same
(2) � Multiple waves (or points) – – –
     (a) � Cross-Sectional 

(or pseudo panel)
No Different Different

     (b)  Longitudinal – – –
        1.  Trend Yes Different Different
        2.  Cohort Yes Same Different
        3.  Panel Yes Same Same
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Now we can combine the survey research designs with the research foci to create the 
following Table 1.7:

Table 1.7  Survey Research Design and Research Focus

Survey Research Design Research Focus

Status Group Difference Relationship

(1)  Single wave (or point) – – –
(2)  Multiple waves (or points) – – –
     (a) � Cross-Sectional (or pseudo 

panel)
– – –

     (b)  Longitudinal – – –
        1.  Trend – – –
        2.  Cohort – – –
        3.  Panel – – –

These three research foci can be studied with the single-wave and the four multiple-
wave designs. Note again that all the multiple-wave designs examine changes in the three 
research foci. Here are sample research questions of the three foci for single-wave design 
and for all the four multiple-wave designs:

Single-wave design:

•	 How emotionally intelligent are secondary teachers? (Status)
•	 To what extent do male and female secondary teachers differ in EI? (Group 

difference)
•	 What is the relationship between secondary teachers’ EI and teaching performance? 

(Relationship)

Multiple-wave designs:

•	 To what extent does the EI of secondary teachers change across time? (Status)
•	 To what extent do sex differences in EI of secondary teachers change across time? 

(Group difference)
•	 To what extent does the relationship between secondary teachers’ EI and teaching 

performance change across time? (Relationship)

To carry out these research studies, the teachers will be recruited in the following way for 
the different designs:

•	 A sample of secondary teachers (single wave);
•	 A sample of newly hired secondary teachers and a sample of experienced sec-

ondary teachers recruited at the same time with data collected from experienced 
teachers representing the anticipated future performance of newly hired teachers 
(Cross-sectional);
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•	 A sample of secondary teachers graduated in 2020 and a different sample of second-
ary teachers graduated in 2022 (Trend);

•	 A sample of secondary teachers graduated in 2020 and surveyed in 2020, and a dif-
ferent sample of secondary teachers also graduated in 2020 but surveyed in 2022 
(Cohort);

•	 A sample of newly hired secondary teachers in their first, third, and fifth years of 
teaching (Panel).

To summarize, in Figure 1.4, the defining characteristics of survey research and the vari-
ous survey research designs are depicted in a concept map.

1.4.2  Survey Research with Scales

Survey research studies that contain one or more constructs (as measured by scales) can 
be grouped into the following three categories:

1.	 Scale development research. The purpose of this type of research is to construct and 
validate a new scale, for example, developing a teacher efficacy scale.

2.	 Research-on-construct. Research of this type focuses on studying a “primary” con-
struct (e.g., mindfulness) using either experimental or non-experimental designs 
in regard to status (e.g., how empathetic are education professors?), relationship 
(e.g., what is the relationship between empathy and narcissism?), or difference (e.g., 
what is the difference in instructional practices between secondary teachers with 
high degree of empathy and secondary teachers with low degree of empathy?). This 
type of research study is designed to examine an established construct and can be 
considered as further assessing the validity of a construct beyond that reported in 
seminal scale development research (see below and more on that in later chapters).

3.	 Research-with-construct. In this type of research, the construct is included but 
it is a “secondary” variable in the research. For example, using empathy as an 
example, a research study that aims to study the effects of a training program 
on student-centered instruction on students’ “motivation to learn,” which is the 
“primary” construct, may include empathy as a mediating variable that causally 
relates training to motivation to learn. In another study that examines physicians’ 
ability to self-assess their clinical interview skills (which is the primary variable) 
and clients’ satisfaction with their performance, empathy may be included as a 
secondary variable, as a moderating variable that affects the relationship between 
physicians’ ability and clients’ satisfaction.

We can say with some confidence that antecedent and consequent variables are usually the 
primary constructs of interest and mediating/moderating variables are not. Although a 
mediating (or moderating) variable usually acts as a secondary variable, sometimes it can 
be the primary variable. For example, researchers may want to study the effect of frustra-
tion (as the primary variable) on decision making using an experimental design. They 
may induce frustration by putting participants in a confined room alone for hours before 
asking them to make decisions.

Wait time (proxy variable) → frustration (primary variable) → decision making


