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The purpose of survey questionnaire testing is to ensure that the questionnaire is effective, reliable, and valid research instrument.

It should accurately reflect the intended construct and provide stable and consistent results. In recent years, there has been a grow-

ing emphasis on the importance of survey questionnaire testing; however, relatively little methodological research and guidance

about testing methods is provided. Our goal is to present the methods available for questionnaire testing in brief and give some

advice on how to use them. Conclusion — Testing a survey questionnaire before its deployment is crucial in ensuring the data's

accuracy and consistency. There are various testing methods available that address the content and technical quality of the research

instrument.
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Introduction

Surveys are frequently used to gather data in the
fields of health and social sciences. They can be car-
ried out through online forms, telephone interviews,
face-to-face discussions, or mailed questionnaires.
Regardless of the method of administration, it is
essential to have well-crafted questions that are clear
to the intended audience and that focus on the con-
cepts the researcher wants to explore. Social science
education, such as in the curriculum for social infor-
matics students, includes some instruction on survey
methodology. However, researchers in the natural sci-
ences typically encounter survey methodology only
later in their careers, when they are already faced with
survey research and are expected to formulate research
objectives and design survey questions properly. Often
no pre-existing survey instruments are available, so
researchers have to develop a questionnaire on their
own. This is where challenges can arise.

A well-structured and consistent questionnaire
is essential for collecting relevant data in line with

the research concept. Hence, it is crucial to test the
questionnaire for its suitability before deploying it.
Questionnaire testing dates back to the late 1930s,
with the first publications on the subject appearing
in early 1940s. However, until 2004, there was no
monograph dedicated exclusively to survey ques-
tion testing and evaluation (1).

In recent years, there has been an increasing
emphasis on the importance of testing the sur-
vey questionnaire to ensure high-quality collected
data. However, there are still no clear guidelines on
how to test the questionnaire before it is fielded to
ensure that all survey questions meet three basic
standards: 1) content standards (e.g., are the ques-
tions asking about the right things?); 2) cognitive
standards (e.g., do respondents understand the
questions consistently; do they have the informa-
tion required to answer them; are they willing and
able to formulate answers to the questions?); and
3) usability standards (e.g., can respondents and
interviewers complete the questionnaire easily and
as they were intended t0?) (2).
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In our article, we briefly reviewed the methods
available for testing the validity and reliability of
questionnaires and offered some advice on how to
use them.

Validity and Reliability Testing

Two important qualities of a questionnaire to be
tested are accuracy and consistency. These are assessed
by considering the questionnaire's validity and reli-
ability. There are various definitions of validity and
reliability within survey research. To list a few com-
mon definitions: “the extent to which the survey mea-
sure accurately reflects the intended construct” (2), or
the extent to which an instrument (e.g., a question-
naire) measures what it is supposed to measure, or an
assessment of the instrument's accuracy, etc.

Reliability, on the other hand, is defined as “a
measurement of variability of answers over repeated
conceptual trials” and it “refers to the consistency
of measurement either across occasions or across
items designed to measure the same construct” (2),
or simply, it measures the consistency of research
instrument. In the literature, you can find various
classifications of methods for testing survey ques-
tionnaires, and it's important to note that the ter-
minology is not standardized. As such, some terms
related to testing methods are often used inter-
changeably.

One way to classify questionnaire testing is
by distinguishing between two types: expert and
practical testing. In expert testing (or expert eval-
uation), specialists assess the survey question-
naire from a content perspective (content experts)
and a technical perspective (survey methodology
experts). Ideally, both types of experts should be
involved in the evaluation, or at least, an expert in
one area should have some understanding of the
other (personal communication with a professional
statistician). After completing the content testing,
the researcher makes appropriate corrections to the
questionnaire at their discretion. The next step is
practical evaluation, which involves pilot testing the
survey on a small number of individuals who ide-
ally represent the population on which the survey
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will be conducted. Based on the results of the prac-
tical evaluation, the researcher makes adjustments
to the questionnaire as they see fit. With this, the
testing phases are completed, and the questionnaire
is ready to be fielded.

Questionnaire testing can also be divided into
qualitative and quantitative methods (Table 1).
Various testing options are presented, although
typically not all are used for testing an individual
questionnaire. One method or a combination of
several methods can be employed. The decision lies
with the researcher and generally depends on the
purpose of the survey, the complexity of the ques-
tionnaire, and ultimately, the researcher's personal
preferences.

To briefly explain the testing methods shown in
Table 1:

Preliminary pilot testing: as a part of the ques-
tionnaire developmental phase (also shown in Fig.
2). Before conducting a pilot test of the question-
naire on the intended respondent group, it is advis-
able to test the questionnaire on a small sample of
respondents to gather their suggestions for poten-
tial improvements to the items. The questionnaire
items should be revised upon reviewing the results
of the preliminary pilot testing (3).

Focus group: Focus groups are usually small
groups of subjects who share similar characteris-
tics with the target population. This method can
be applied before the developmental phase or after
the development of a questionnaire, i.e., during
the testing phase. Focus groups are efficient ways
of gathering qualitative information about the sur-
vey topic from the perspective of the target popu-
lation prior to imposing the structure of a survey
questionnaire (2).

Face validity: Face and content validity are sub-
jective opinions of non-experts and experts. Face val-
idation can be determined using dichotomous scale
yes-no and assessed by the Cohen's Kappa Index.

Cognitive testing (also known as cognitive inter-
views): It is assessed whether the questions are
understandable. This is particularly suitable for
preparing surveys intended for the general popula-
tion, where it is expected that different respondents
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will understand the questions to varying degrees.
Typically, cognitive testing is conducted in the
form of interviews with either a group of individu-
als or a group of experts.

Content validity: Content validation is done
either by a group of non-experts or by a panel of
content experts. It refers to the extent to which the
items in a questionnaire are representative of the
theoretical construct.

Construct validity: A parameter designed to mea-
sure the theoretical construct that it is intended to
evaluate Construct validity involves testing a ques-
tionnaire by estimating the association of that con-
struct with other variables. Constract validity can be
expressed using a correlation coeflicient. It can be
tested also by factor analysis and principal compo-
nent analysis to identify the underlying components.

Expert evaluation (also known as Delphi method):
This involves obtaining expert consensus on the
questions: the questionnaire is sent to a group of
experts in several sequential phases. The experts
review the questionnaire, provide their feedback,
and the questionnaire is then revised based on
this feedback and sent back to the experts for fur-
ther evaluation, and so on. There are two types of

expert evaluations: a) content evaluation (by con-
tent experts), and b) technical evaluation (by sur-
vey methodology experts). The questionnaire is
typically sent for evaluation to one of these groups
of experts (though occasionally to both, especially
for large and complex studies). A sufficient num-
ber of experts can range from as few as one or two
to about five, depending on the complexity of the
study.

Pilot testing: Pretesting on a subset of the
intended population to gather suggestions for
potential improvements to the questions. The ques-
tionnaire items should be revised upon reviewing
the results of the pilot testing. The optimal sample
size for pilot testing is not clearly defined. Ideally,
the sample should be as representative as possible
of the target population. The size of the pilot test
sample generally depends on the complexity of the
survey — smaller surveys might only require 20-30
participants, with some recommendations suggest-
ing up to 50 participants. For more complex sur-
veys, it is often recommended to have a minimum
of 200 participants, although some guidelines sug-
gest as much as 10% of the target population,
which could be a very large number of subjects.

Table 1. Overview of Questionnaire Testing Methods

Questionnaire characteristic

Testing method t0 be measured Type of testing Quality measure Testing group
Q1 Q2 Q3 Qualitative  Quantitative Validity =~ Reliability = Expert ~ Respondent

Preliminary pilot testing v v - v - v - = v
Focus group v v - v - v - - v
Face validity v v - v = v - v v
Cognitive testing v - - v - v = v v
Content validity - v v v = v - v Va
Construct validity - - v v v v - v ;
Expert evaluation - v - v - v = v :
Pilot testing v 4 v v v v 5 - v
Internal consistency - - - - v = v = v
Test-retest reliability - - - - v = v = v
Inter-rater reliability - - - - v = v v v

Q1: How well the questions are understood? How difficult are they to answer?; Q2: Are the questions asking about the right things? Do they
provide answers to our objectives?; Q3: Are the quesions constructed properly? Are the items representative of the entire theoretical construct?.




The researcher's decision on sample size will mainly
depend on the time available for conducting the
survey, the complexity of the study, and the bud-
get. If multiple testing methods are used simulta-
neously, a very large sample for pilot testing may
not be as critical.

Internal consistency: Defined as the consistency
in the measurement of the intended construct. It is
a measure of the inter-correlation of the question-
naire items, commonly calculated by Cronbach's
alpha coefficient.

Test-retest  reliability: In test-retest reliability
assessment, the questionnaire is administered to the
same group of respondents at different time points
and repeating the research. The measure is evalu-
ated using either a correlation coeflitient or intra-
class correlation coeflicient (ICC).

Inter-rater reliability (also known as inter-rater
agreement): Measures the agreement between sub-
jective ratings by multiple raters, either experts
or non-experts. This consistency can be estimated
using Kappa statistic.

In Fig. 1., the process of conducting sur-
vey research is illustrated, emphasizing the cru-
cial phases involved in questionnaire development
and implementation. Testing the questionnaire is
just an aspect of the comprehensive process. Prior
to designing and testing survey questions, the ini-
tial or planning phase must be completed, which
involves clearly defining the study's focus and for-
mulating the concepts that need to be measured.

Once objectives have been clearly stated, ques-
tions are designed in the developmental phase. A
preliminary pilot test (as described above) can be
conducted, but it is not mandatory. This test pro-
vides the researcher with the first insight into
respondents’ attitudes towards the questions. If
necessary, the questions in the first draft of the
questionnaire are corrected, eliminated, or added.
The testing phase can be part of the developmental
phase or a subsequent phase. It includes all testing
methods as illustrated in Table 1.

However, typically, only some of these methods
are used for the validation of a specific question-
naire, as illustrated in Fig. 1.
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After finalizing, the survey questionnaire is
implemented and administered to the intended
group of respondents. The collected data is ana-
lyzed and interpreted according to the study objec-
tives. The final step in survey research is reporting
the results. It is advisable to prepare the study report
in line with established recommendations, such as
CROSS guidelines (4) listed on the EQUATOR
Network.

* Define study focus
* Set clear objectives
Planning phase

* Formulate survey questions
* Run a preliminary pilot test
Developmental | * Revise questions

phase

* Establish face validity

* Conduct a pilot test

* Run principal component analysis (PCA)
* Check internal consistency

Testi h:
esting phase * Revise questions

~
* Deploy revised questionnare
Implementation
J/
~
* Descriptive analysis
» Exploratory analysis
* Cross-sectional and longitudinal analytical
Data analysis models
J/
~
* Report findings according to recommendations
(e.g., CROSS)
Reporting

J

Fig. 1. Steps in the survey research.
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Discussion

Testing a questionnaire is not necessarily required
if it contains questions that have already been
tested in previous studies. However, opinions on
this matter are divided within the professional
community. Some experts in survey methodology
argue that this approach is preferred, as develop-
ing a new questionnaire is a complex task, and it
should be regarded as a measurement tool (similar
to scales, thermometers, etc.) used to gather sub-
jective responses such as opinions and attitudes.
On the other hand, some experts believe that, since
each questionnaire has unique characteristics that
are ultimately validated in a specific population,
certain aspects of it should be re-examined in each
study. Nevertheless, it is often the case that there is
no suitable existing questionnaire for the research,
and we must develop a questionnaire on our own.
Before finalizing and implementing the question-
naire, it should be tested for suitability. We should
assess whether the questions are understandable
and whether they measure our construct and pro-
vide answers to our objectives.

The choice of testing method depends on the
researcher's judgment. They may decide to test the
questionnaire using only one or multiple methods.
Often, researchers opt only for expert review with-
out conducting a pilot survey (personal communi-
cation with an expert in survey methodology). This
is particularly the case when the survey aims to
identify potential background factors / latent struc-
tures, and pre-structuring the questions into sets
would not be sensible. However, when the research
concept is designed to explore respondents’ opin-
ions on pre-established thematic sets of questions,
it makes sense first to determine the consistency of
the individual sets of questions and adjust them as
appropriate before finalizing the questionnaire and
offering it to the intended respondent group.

When preparing an article based on survey
methodology, it is highly recommended to use
one of the established guidelines for reporting
on cross-sectional studies (4—6). However, there
are currently very few published articles based on

survey research design that cite such guidelines or
have been prepared in accordance with them. The
guidelines CHERRIES, published in 2004 (5),
are designed for web-based surveys. In the check-
list of these guidelines, the testing is mentioned in
one sentence, as testing “the usability and techni-
cal functionality of the electronic questionnaire.”
Furthermore, the SURGE guidelines from 2014
(6), are intended for self-administered postal sur-
veys. The checklist of the guidelines includes only
a question on whether a pre-test was provided and
whether the reliability and validity of the tool have
been reported. Analogous to several important
guidelines for various types of research studies on
the EQUATOR Network website (for example,
the CONSORT statement for randomized trials),
a universal guideline called CROSS was created
in 2021 and is listed on this website as a standard
quality-reporting tool for surveys (4). Information
on pretesting is included in the checklist under
the topic 'Data collection methods' and includes
the following recommendations: a) provide infor-
mation on pretesting of the questionnaire, if per-
formed; b) report the method of pretesting, the
number of times the questionnaire was pre-tested,
the number and demographics of participants used
for pretesting, and the level of similarity of demo-
graphics between pre-testing participants and the
sample population. Recommendations for further
reading on survey methodology and on methods for
testing and evaluating survey questionnaires: (1, 2).

Conclusion

In recent years, there has been a growing empha-
sis on the importance of survey questionnaire test-
ing. However, clear guidelines on which testing
methods to use for a specific survey study design
are still lacking. The decision on the method for
testing the suitability of a questionnaire rests
with the researcher. Recognizing the importance
of questionnaire testing in the development and
implementation process is crucial to ensure high-
quality data that can yield meaningful answers to
the research questions.
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