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Learning Objectives: Chapter 6 
Instrument Development 

 
After reading this chapter, the reader should be able to: 

 
1. Understand attributes of good questions 

 
2. Outline procedures for testing and validation of 

disability questions 
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6.  INSTRUMENT DEVELOPMENT 
 

6.1 Attributes of good questions 
 
6.2 Testing and validation of data collection instruments  
6.2.1 Pre-testing 
6.2.2 Intermediate testing techniques 
6.2.3 Field testing 
6.2.4 Validation techniques 
 
6.3 Data collection guide 
  
 

6.1 Attributes of good questions 
 
The development of disability questions for surveys or censuses is a difficult, 
but vitally important stage of any disability data collection.   The data from any 
survey/census is only as good as the questions asked, and the ability of the 
interviewers who ask them.  Ask poor questions or don’t train interviewers well 
and the results will be poor, unusable data.   
 
In Chapter 4 we described how the ICF can guide the question designer.  The 
ICF model of disability makes it clear that, depending on the purposes of a 
disability survey/census, disability questions can adopt approaches based on 
the three dimensions of disability and the environmental factors component. 
The best approach of all, however, is to give a complete ‘portrait’ of disability 
by asking questions about all three dimensions of disability, and 
environmental factors.  
  
Good survey/census questions about disability or any other matter must be 
assessed in terms of their validity and reliability. Questions are valid to the 
degree to which they identify and provide the factors required to measure the 
phenomena that they are designed to, and nothing else. Disability questions, 
in a survey or census, should identify aspects of disability, and help us to 
measure prevalence of disability.  
 
Questions are reliable when they elicit the same response at different times, 
or with different respondents, when the levels of functioning and related 
circumstances are the same. Respondents should indicate by how they 
respond to a disability question whether or not they have a disability, and 
should do so consistently, when asked at different times, unless conditions 
have changed,  
 
Questions about disability – certainly as important as questions about income 
levels, education or employment – need to satisfy at least two other basic 
criteria.  
 
The first is cross-population comparability – the assurance that information 
about disability distilled from one sub-population will identify the same 
phenomena as the information distilled from another.  Population 
comparability also applies between countries and across cultures, but, given 
the diversity in race, religion, and culture that exists within countries in the 
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Asia-Pacific region, comparability is very much an issue for surveys within 
countries.  
 
As has been noted above, the ICF provides a framework and a vocabulary 
that is ideally suited for ensuring cross-population comparability.  The 
international revision process that led to the ICF included several years of 
extensive cultural applicability research designed to ensure that both the 
model of functioning and disability, and the individual categories within the 
classifications, are as culturally comparable as possible.  
 
The results of these extensive field trials formed basis for every step of the 
revision process and produced an international classificatory tool that retains 
its reliability across languages, cultures and societies.  Questions that utilise 
the terminology of the ICF, and which reflect the ICF model of disability, can 
therefore be depended on to produce cross-population comparable data. 
 
The final criterion is technically the most difficult to satisfy.  The ICF includes 
qualifiers for each of the dimensions of disability and environmental factors in 
order to codify information that is sensitive to extent or magnitude of the 
functional problem (or, in the case of environmental factors, whether the factor 
is a barrier or facilitator). The ICF, as mentioned in Chapter 4, provides a 
coding system for these qualifiers (NO, MILD, MODERATE, SEVERE, and 
COMPLETE). 
 
Also in Chapter 4, we outlined a number of types of questions that can be 
used in surveys and censuses to identify the population of persons with 
disabilities. We also looked at some issues of language, gender, and culture 
that can undermine the effectiveness of disability questions.  But, regardless 
of the care taken in question design, questions developed by the data 
collection development team must be thoroughly tested to ensure that they 
are understood by respondents and consistently measure what they are 
intended to measure.  We turn now to issues of testing and validation. 
 
6.2 Testing and validation of data collection instruments  
 
Data collection instruments should always be tested - a small investment in 
resources on testing can save a large amount of resources if errors are 
detected.  Systematic errors, if undetected, can make the data collection 
activity unfit for the purposes it was meant to serve. 
 
Thorough testing minimises non-sampling errors, of the sort mentioned in 
Chapter 5.  Additionally, testing provides management information useful for 
planning the conduct of any data collection undertaking.  A complete testing 
strategy involves the following three components: 
  
Pre-testing – the investigation of possible data quality concerns and the 
identification of ways to minimise identified sources of non-sampling error.    
 
Field testing (or pilot testing) – systematic testing on a set of respondents to 
isolate potential bias and sampling errors.   
 
Dress rehearsal – a full-scale field test of the proposed final data collection 
instrument and procedures such as training, data processing, and data 
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analysis.  The dress rehearsal provides valuable management information 
about interview time for cost estimates and the adjustment of sample size (for 
surveys) in order to fit a fixed budget.  

 
 

6.2.1 Pre-testing 
 
The primary aim of pre-testing is to give a small convenient sample of 
respondents a chance to review the proposed questions and give their 
feedback. An interviewer or, if a focus group is used, a moderator, takes notes 
of the session indicating when questions are misunderstood, or when the 
respondents feel the language used is embarrassing, , inaccessible, insulting 
or otherwise unacceptable to them. 
 
Technically, the kinds of non-sampling error that can be elicited in this manner 
include: 

 
 respondent biases that arise from the way the respondent 

interprets the questions and the cognitive processes used to 
answer them; 

 
 interviewer effects –  arising from the interviewer's ability to 

consistently deliver the questions as worded; 
 

 mode effects –  caused by the design and method of delivery of 
the data collection instrument; and   

 
 interaction effects among or between the effects above. 

 
While pre-testing helps improve the questions and reduce errors, it cannot 
eliminate all non-sampling errors in the data.   

 
Pre-testing techniques usually involve convenience, or purposive sampling, 
rather than probability sampling.  While pre-testing identifies issues that exist 
within the broader population and which may affect data quality, probability 
sampling is required to provide information about the magnitude of these 
effects on the final data. 
 
The most common pre-testing techniques used by national statistical 
organizations are focus groups and cognitive studies.   
 
Focus groups 
 
A focus group is an informal discussion between a small group of individuals 
led by a moderator or facilitator.  The topic of the discussion is controlled by 
the moderator, but the discussion itself is allowed to follow its own path, within 
reason.  The aim of any focus group is to allow the participants to freely 
express their views and perceptions in a discussion format.   
 
Focus groups between potential data users can be extremely helpful early in 
the development phase to explore conceptual and practical issues relevant to 
specific sub-populations.  In particular, data user focus groups can help to: 



WHO/ESCAP Training Manual on Disability Statistics 
 

- 120 - 

 
 determine the feasibility of conducting the data collection activity; 
 develop data collection objectives or data requirements; 
 determine data availability and record keeping practices; 
 explore and define concepts to be used in the questions; and 
 clarify reference periods (e.g. ‘In the past 30 days, have you had any 

difficulties….’). 
 
When used to gather input from people who are in the population to be 
covered, the objectives are primarily to determine the effectiveness of the 
questions and the appropriateness of the language used.  The focus group 
may also be a setting to explore and evaluate alternative question wording, or 
interviewing formats, in order to make the data collection more successful. 
 
Focus groups are particularly useful when they allow a small or 'rare' segment 
of the population to be tested that is likely to be under-represented in a larger 
field test.  Focus groups are generally unsuitable for highly sensitive or 
emotional topics as biases in intra-group behaviour are likely to distort the 
response of individuals with a tendency to give only acceptable or 'public' 
opinions. 
 
Focus groups are especially useful in testing disability questions because 
respondents with specific disabilities (which might be quite rare in the overall 
population) can be selected to provide feedback from their perspective. This 
was the objective in the use of focus groups to pre-test disability questions for 
the Australian Population Census.  Older persons, people with physical 
disabilities, intellectual disabilities and carers of persons with disabilities were 
separately convened in focus groups to test the question sets.  
 
Sometimes problems with question wording can be quite unexpected. In the 
Australian example, one of the questions tested was:  “Does a physical or 
mental condition or health problem (lasting 6 months or more) reduce the 
amount or kind of activity this person can do?” A number of people who were 
totally unable to perform the activity in question said they would not give a 
positive response since, from their perspective, being unable to do something 
was not a “reduction” in activity.   
 
Cognitive interviews 
 
A cognitive interview is an in depth, one-on-one interview in which trained 
interviewers ask volunteer participants probing questions about the questions 
being tested. Cognitive testing can be an iterative process, in which 
interviewers go back to the same participant and ask different questions and 
scripted probes, once questions have been modified.  About 12 or 15 
interviews at each round of questioning usually ensure that sufficient data is 
gathered.   
 
Cognitive interviews are usually filmed and, to avoid both interviewer and 
respondent fatigue, are limited to about 1 to1.5 hours per interview. 
 
The point of a cognitive interview is to understand the cognitive process that 
goes on when the respondent answers a question – what is he or she 
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thinking, what interpretation is given to the question, what assumptions are 
made.  If properly conducted by skilled cognitive interviewers, the probes can 
identify and classify: 

 difficulties the respondents may have with their comprehension of the 
concepts used in the question; 

 the level of knowledge required to answer the question 
 respondents’ ability to recall information; and  
 respondents’ ability to form a response.   

 
As well, cognitive interviews can provide information on adverse respondent 
reactions to sensitive or difficult questions.  In short, cognitive interviewing can 
identify both the source of and the reason for a non-sampling error in a set of 
questions. 
 
Cognitive interviewing is a sophisticated skill, requiring a talent in forming and 
asking spontaneous questions based on responses to scripted questions and 
aural and non-verbal cues.  To increase the range of information that can be 
obtained from an interview, the cognitive interviewer can use some of the 
following specialised techniques: 
  

Paraphrasing invites the respondent to repeat the question in his or 
her own words. This allows the data collection designer to see if the 
wording of the question is being understood in the way intended. The 
paraphrase may also suggest alternative wordings. 
  
Vignettes are descriptions of hypothetical situations or levels of 
functioning. The respondent is asked how he or she would respond to 
the question if they were in the hypothetical situation or experienced 
the level of functioning. The vignette technique is especially useful for 
response calibration. 
 
Card sorting asks the respondent to sort through a stack of cards 
listing words or concepts and then group the cards together under 
some broader category or other arrangement. The results of card 
sorting indicate how respondents understand the broader concepts, 
which helps to determine how the question is interpreted. (This 
technique was extensively used during the development of the ICF to 
determine the correct grouping of classification items.)  

  
Other pre-testing techniques 
 
Several other common pre-testing techniques can be helpful at various stages 
during the pre-testing period: 
 

Literature reviews provide information about the tools that have been 
used to collect similar data – their costs, problems, and advantages. 
 
Expert reviews employ a group of survey/census design experts 
asked to critically appraise a survey/census or questionnaire to identify 
sources of non-sampling error and make suggestions for dealing with 
them.  The experts are asked to analyse what is demanded of a 
respondent for each question, in terms of comprehension, knowledge, 
judgement, and ability to formulate a response. 
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Interviewer debriefings combine standardised interviewer debriefing 
questionnaires and focus groups to gather information from 
interviewers about a data collection instrument.  They can also be used 
after field tests and data collection to provide information for later 
stages of survey/census development and future iterations. 
 
Observational studies are commonly used to test and evaluate 
surveys/censuses. In an observational study, a trained observer 
watches the survey/census process – either on the form completion or 
the responses within an interview – to better understand the 
respondent's line of thinking. These studies can locate problems in 
wording, question order, and presentation or layout, and are helpful in 
estimating the time needed to complete the questionnaire.  
 
Behaviour coding involves individuals, specially trained in behaviour 
coding, assessing respondent and interviewer behaviour during an 
interview according to a predetermined list of behaviours.  The 
assumption is that any behavioural deviation on the part of the 
respondent or interviewer indicates a potential problem in the 
questionnaire. 
  

Selecting pre-testing strategies 
 
Given the range of available techniques, survey/census developers need to 
select the right combination of techniques to achieve the objectives of testing.  
The factors that shape the pre-testing strategy are primarily resources 
(including time and labour), how quickly results will be available, and at what 
stage during the pre-testing development phrase the technique is most 
effective.  Table 6.1 summarises these factors for the pre-testing techniques 
discussed here. 
 

 
Table 6.1: Attributes of Pre-testing Techniques 

 

Technique Resources Timeliness of 
results 

Stage of development 
process 

Focus Groups Medium Fast Beginning or early on 
Cognitive Interviews High Fast Middle 
Literature Review Low Moderate Beginning 
Expert Review Low Fast Early on 
Interviewer Debriefing Medium Fast Beginning or early on 
Observational Studies High Moderate Middle 
Behaviour Coding High Slow Later 

 
A pre-testing strategy should combine a number of techniques to optimise the 
chances of identifying non-sampling error.  As pre-testing focuses on issues of 
comprehensive and response error, the actual mode of administration of the 
final survey/census need not be decided during pre-testing, although it must 
be decided by the field testing phase. 
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6.2.2 Intermediate testing techniques 
 
There are some techniques that are conceptually halfway between pre-tests 
and field tests. The following techniques are actually small-scale preliminary 
field tests (alternatively, they can be added as qualitative components of field 
tests). 
 

Skirmishes test two or three narrowly defined aspects of a 
survey/census, such as the effectiveness of introductory letters or a 
specific field procedure. They are small field studies that typically use 
about 150-200 completed questionnaires. 
 
Respondent debriefings are conducted on focus groups after a 
skirmish or field test, and are designed to provide information about the 
underlying causes of respondent misunderstandings, or other discrete 
features of respondent behaviour. 
  
Follow-up questioning is a technique which is also called a ‘post 
enumeration study’.  This involves asking respondents other questions 
while the questionnaire is being administered to them.  Follow up 
questions usually focus on respondents' thought processes as they 
complete the questionnaire, information useful for understanding what 
the respondent has in mind when answering the questions.   
 
Sometimes follow-up questions can be asked a couple of weeks after 
the respondents have taken the interview, using the original questions, 
or more detailed ones, and looking for differences in the two sets of 
responses.  This is sometimes called “test/re-test” process. 

 
6.2.3 Field Testing 
 
A field test involves carrying out a test of the actual survey/census using the 
designed instruments and procedures to check if the objectives of the 
survey/census are achievable.  Field testing is generally conducted in a 
number of waves, with initial tests called pilot tests and the final test, the dress 
rehearsal.   
 
Pilot testing 
 
Pilot tests are a standard way of testing data collection instruments and 
procedures for both surveys and censuses.  They can identify errors in the 
instruments that, if not corrected, could result in data being unfit for the 
purpose intended.   
 
The principal objectives of the pilot test are to test the questions and the 
overall instrument design. More specifically, pilot tests can be used to: 
 

 refine the response categories of questions 
 check question sequencing and flow 
 evaluate the overall layout and design of the instrument 
 check adequacy of written instructions for interviewers 
 evaluate interviewer training manuals and the delivery of training   
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 estimate timing of survey/census and its components 
 estimate the overall costing of conducting the survey/census. 

 
The pilot test can also test the effectiveness of the data processing 
procedures – where and how the data will be processed.  This is not always 
done, but it is crucial to the overall success of the survey or census. 
  
The pilot test is the first step of the field-testing cycle.  An evaluation of pilot 
test results should be done shortly after the test in order to identify any errors 
and deficiencies and make improvements prior to other field-testing. The 
evaluation can be both qualitative and quantitative, based either on cognitive 
debriefing of interviewers or statistical examination of pilot test data.    
 
Dress rehearsal 
 
The dress rehearsal is the last test before enumeration.  It is an essential, final 
step in the development of any disability data collection. The dress rehearsal 
process is done in the same manner as a pilot test, but uses the final version 
of the instrument and procedures: there are no new questions or untested 
procedures.  By the time the dress rehearsal is performed, it is presumed that 
all non-sampling errors have been identified and corrected. Nonetheless, this 
last test may pick up remaining problems that can be fixed, as long as doing 
so does not affect the rest of the instrument. 
 
6.2.4 Validation techniques 
 
A key component of field trials for data collection instruments is validation: if 
the questions do not elicit data about relevant concept, such as disability, then 
the data is useless. The bulk of validation testing is qualitative, arising from 
the reports of respondents during cognitive debriefing, focus groups, and 
other techniques during which respondents report on what they had in mind 
when they answered the questions. Similar techniques can be used on 
interviewers as well, who report on what they believe the respondents had in 
mind when they answered the questions posed on them. 
 
A more rigorous method of validation involves comparing responses from 
survey question sets with responses to a ‘gold standard’ measure.  The 
method requires the same set of respondents to answer two sets of questions: 
the ‘gold standard’ questions and those under study.  A ‘gold standard’ is 
merely a measure that we have good reason to think is accurate, at least 
relative to the phenomena being measured. 
 
If we had faith in a particular screening question for disability, for example, 
and applied it to a sufficient large and representative sample of respondents, 
we would end up with values for ‘true positives’ (a) and ‘true negatives’ (d).  
We could now give our survey disability question to the same population, and 
compare their answers to b and c.  The set of positive responses to our 
survey question that do not match up with our ‘true positives’, we call ‘false 
positives’ (b), and we similarly derive ‘false negatives’ (c).  This produces the 
following table: 
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Table 6.2: Comparison of ‘Gold Standard’ and Survey Question 
Responses 

 

‘Gold Standard’ Responses  

 + - 
+ (a)   True Positive (b)  False Positive 

Survey 
Question 

Responses 
- (c)   False Negative (d)   True negative 

 
Two validation tests are now possible: 

 
Sensitivity: the probability that someone with a disability (according to 
the ‘gold standard’) will also identify themselves as having a disability 
according to the survey question, or: 

  
    Sensitivity:       a 

            a + c 
  
 

Specificity: the probability that someone who does not have a 
disability (according to the ‘gold standard’) will also identify themselves 
as not having a disability according to the survey question, or: 
  
 

Specificity:       d 
            b + d 

 
In both cases, a score of 100% indicates that the survey question perfectly 
matches the gold standard (that is, there are no false positives or false 
negatives). 
 
Sensitivity and specificity analysis is useful for understanding the quality of 
short question sets and their ability to identify true populations of persons with 
disabilities. Preparation for the 2006 Census by the Australian Bureau of 
Statistics provides an illustration of how this analysis can work. 
 
The Australian Bureau of Statistics wished to test proposed questions for its 
item on “disability – need for assistance.”  This was thought to identify the 
population of people with a disability that require help with communication, 
self-care or mobility. The testing strategy used focus groups, cognitive 
interviewing, and pilot testing. In addition, a test/retest protocol was used in 
order to compare the census item with an equivalent item from a disability 
survey.  This latter item was based on 17 disability screening questions and a 
‘need for assistance’ module, and was thought to be a ‘gold standard’ statistic 
with respect to this population of people. 
 
The test/retest of the census and survey questions involved a total of 5246 
respondents. The positive and negative responses from the two questions are 
given in Table 6.3. 
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Table 6.3: Comparison of Disability Census Items and ‘Gold Standard’ 

Survey Items 

 
Test question (census)  

Disability 
(need for 

assistance) 

Not Disability 
(need for 

assistance) 

Total 
‘Gold 

standard’

Disability 231 136 367 ‘Gold 
standard’ 
measure 
(survey) 

Not 
Disability 53 4826 4879 

  
 
 
The sensitivity score or (a/(a+c)), is (231/367) or 62.9%, and the specificity 
score or (d/b+d)), is (4826/4879) or 98.9%. 
 
These results indicated that the specificity of the test measure was very good, 
although some of the people identified by the survey as having a disability 
were not being picked up by the census questions.  Feedback from 
interviewers and analysis of the data indicated that the people not being 
picked up were those at the less severe end of the disability spectrum.  On the 
basis of this analysis, the “disability – need for assistance” questions were 
included in Australia’s 2006 census. 
 
6.3 Data collection guide  
  
 
Besides the format of the questions and the content of the questions 
themselves, additional material should be provided to support the collection of 
data and to ensure that the data will be of high quality. 
 
The people who will collect the data must fully understand the purposes of the 
collection and their role as data collectors.  The best way to accomplish this is 
to provide them with a data collection guide and to discuss this during training 
(refer to the next chapter for the detailed discussion about training).   
 
Instructions to interviewers and supervisors about how to conduct data 
collection can help ensure that the data collected are of good quality. A data 
collection guide should contain the following: 
 

 background information, which includes an explanation of the 
overall purpose, content and structure of the collection, 
objectives of the survey/census/administrative data collection, 
and information about the users of the data; 

 
 information on the scope and coverage of data collection;   

 
 definitions of concepts; 
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 detailed explanation of each disability question, instructions on 
how to ask these questions with some examples and 
illustrations, and coding classifications;  and 

 
 possible problems that may be encountered in data collection 

and suggestions to solve these problems.   
  

The data collection guide should be simple and easy to understand.  
Remember that this is the only reference instrument that the interviewers and 
supervisors will be referring to while they are in the field conducting the 
interviews.  
 
It is also important that the data collection guide clearly explores general and 
social perceptions of disability and persons with disabilities in order to expose 
underlying stereotypes and myths. 
 
As discussed in the earlier chapters, it is very common, in any culture, for 
stereotypes and generalizations about persons with disabilities to dominate 
public perception.  Persons with disabilities are often viewed as totally 
incapable of participating in normal social life, as lacking skills or talents, 
needing charity or putting a strain on social resources.  These views are rarely 
overtly expressed, but form part of the accepted social view, found in 
advertising and the media, in language, religion, or social policy. 

  
It is important in the interviewer instructions to review these myths and 
encourage interviewers to see if they unconsciously share them. To preserve 
the validity of the questionnaire, bias and presumptions about disability should 
be identified and corrected, wherever possible. Training sessions in which 
these issues can be discussed are the best way of getting myths and 
stereotypes out in the open where they can be most successfully dealt with.    
 
An example of a data collection guide provided by WHO and ESCAP to be 
used for pilot studies in five countries (Fiji, India, Indonesia, Mongolia and the 
Philippines) is included in Appendix 3. 
 
It is imperative that a data collection guide be pre-tested and pilot tested 
together with the questionnaire.  This is to determine if the instructions are 
also adequately simple, clear, and complete.   
   


