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ABSTRACT  Surveys rely on structured questions used to map out reality, using sample observations
from a population frame, into data that can be statistically analyzed. This paper focuses on the
planning and design of surveys, making a distinction between individual surveys, household
surveys and establishment surveys. Knowledge from cognitive science is used to provide
guidelines on questionnaire design. Non-standard, but simple, statistical methods are described
for analyzing survey results. The paper is based on experience gained by conducting over 150
customer satisfaction surveys in Europe, America and the Far East.
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Introduction to Sample Surveys

Statistical analysis is a science that relies on a transformation of reality into dimensions
that lend themselves to quantitative analysis. Self-administered surveys use structured
questioning to map out perceptions, using samples from a population frame, into data
that can be statistically analyzed. In drawing a sample, several sampling schemes can
be applied. They range from probability samples such as cluster, stratified, systematic
or simple random sampling, to non-probably samples such as quota, convenience, judg-
ment or snowball sampling.

The survey process consists of four main stages: (1) Planning; (2) Collecting; (3)
Analyzing; and (4) Presenting. Modern surveys are conducted in a wide variety of
techniques including phone interviews, self-report paper questionnaires, email
questionnaires, internet-based surveys, SMS-based surveys, face-to-face interviews, and
videoconferencing (Kaplan ef al., 2003).

In this paper we focus on the planning and analysis of surveys and begin with a discus-
sion of various aspects of questionnaire design. We point out differences between
employee surveys, customer satisfaction surveys, household surveys and establishment
surveys. The distinction between these types of surveys strongly affects the planning
and design stage. In many cases, practitioners neglect to account for such differences,
creating problems in the data that even sophisticated data analysis cannot overcome.
We begin with a general discussion on questionnaire design.
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Questionnaire Design

Self-reports are the primary source of data in customer satisfaction surveys, life-style
surveys, employee surveys such as 360 degree surveys, etc. Market researchers rely on
the answers that customers provide to learn about individuals’ satisfaction levels,
loyalty and attitudes towards products, services and organizations. Human Resource man-
agers use employee surveys to assess organizational climate and conduct performance
appraisal evaluations. Subjective reports however are a potentially unsafe source of
data, and changes in question wording, question format, or question context can result
in changes in the obtained results, as a few examples from social science research
illustrate:

e When asked what they consider ‘the most important thing for children, to prepare them
for life,” 61.5% of a representative sample chose the alternative ‘to think for themselves’
when this alternative was offered on a list. Yet, only 4.6% volunteered an answer that
could be assigned to this category when no list was presented (Schuman & Presser,
1981).

e When asked how successful they have been in life, 34% of a representative sample
reported high success when the numeric values of the rating scale ranged from —5 to
+5, whereas only 13% did so when the numeric values ranged from 0 to 10
(Schwarz et al., 1991).

e When asked how often they experience a variety of physical symptoms, 62% of a
sample of psychosomatic patients reported symptom frequencies of more than twice
a month when the response scale ranged from ‘twice a month or less’ to ‘several
times a day.” Yet, only 39% reported frequencies of more than twice a month when
the scale ranged from ‘never’ to ‘more than twice a month’ (Schwarz & Scheuring,
1992).

o Whether we conclude that marital satisfaction is a major or a minor contributor to
general life-satisfaction depends on the order in which both questions are asked, with
correlations ranging from 0.18 to 0.67 as a function of question order and introduction
(Schwarz et al., 1991).

The underlying cognitive and communicative processes causing such effects are systema-
tic and increasingly well-understood. Since the early 1980s, psychologists and survey
methodologists developed an interdisciplinary field of research that is devoted to under-
standing the nature of self-reports and to improving the quality of data collection.
Research in this field has addressed a wide range of topics: How do respondents make
sense of the questions asked of them? What is the role of autobiographical memory in ret-
rospective reports of behaviors and how can we increase the accuracy of these reports?
What are the judgmental processes underlying the emergence of context effects in attitude
measurement? Do the processes underlying self-reports of behaviors and attitudes change
across the adult life span? Which techniques can we use to determine if a question ‘works’
as intended?

This area of research is typically referred to as ‘cognitive aspects of survey
methodology,” the cognitive and communicative processes investigated apply to the
question-answering process in all standardized research situations.

Not surprisingly, the first task that respondents face is to understand the question asked
of them (Stack & Martin, 1987; Tourangeau, 1984). The key issue is whether the respon-
dent’s understanding of the question matches what the survey designer had in mind: Is the
attitude object, or the behavior, that the respondent identifies as the referent of the question
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the one that the researcher intended? Does the respondent’s understanding tap the same
facet of the issue and the same evaluative dimension?

From a psychological point of view, question comprehension reflects the operation
of two intertwined processes of semantic and contextual understanding (Clark &
Schober, 1992).

Comprehending the literal meaning of a sentence involves the identification of words,
the recall of lexical information from semantic memory, and the construction of a
meaning of the utterance, which is constrained by its context (Anderson, 1980). Not sur-
prisingly, textbooks urge researchers to write simple questions and to avoid unfamiliar or
ambiguous terms. However, understanding the words is not sufficient to answer a ques-
tion. For example, if respondents are asked, ‘What have you done today?’ they are likely
to understand the meaning of the words. Yet, they still need to determine what kind of
activities the researcher is interested in. Should they report, for example, that they had
breakfast, or not? Hence, understanding a question in a way that allows an appropriate
answer requires not only an understanding of the literal meaning of the question but
also involves inferences about the questioner’s intention to determine the pragmatic
meaning of the question.

To infer the pragmatic meaning of a question, respondents rely on the tacit assumptions
that govern the conduct of conversation in everyday life. These tacit assumptions were
described by Paul Grice (1975), a philosopher of language. According to Grice’s analysis,
conversations proceed according to a cooperativeness principle, which can be expressed in
the form of four maxims.

First, a maxim of relation enjoins speakers to make their contribution relevant to the
aims of the ongoing conversation. In research situations, this maxim licenses the use of
contextual information in question interpretation and invites respondents to relate the
question to the context of the ongoing exchange.

Second, a maxim of quantity enjoins speakers to make their contribution as informative
as required, but not more informative than required. This maxim invites respondents to
provide information the questioner seems interested in, rather than other information
that may come to mind. Moreover, it discourages the reiteration of information that has
already been provided earlier, or that ‘goes without saying’ (such as ‘having breakfast’
in the above example).

Third, a maxim of manner holds that the contribution should be clear rather than
obscure, ambiguous, or wordy. In research situations, this maxim entails an ‘interpretabil-
ity presumption’: research participants can assume that the researcher ‘chose his wording
so they can understand what he meant — and can do so quickly’ (Clark & Schober, 1992).
Hence, the most obvious meaning seems likely to be the correct one, and if there is no
obvious meaning, respondents may consult the immediate context to determine one. As
numerous studies have shown, the researcher’s contributions include formal aspects of
questionnaire design, such as the response alternatives provided as part of the question,
and respondents draw on these features in interpreting the question.

Finally, a maxim of quality enjoins speakers not to say anything they believe to be false
or lack adequate evidence for (Bless et al., 1993).

In summary, speakers should try to be informative, truthful, relevant, and clear, and lis-
teners interpret the speakers’ utterances ‘on the assumption that they are trying fo live up
to these ideals’ (Clark & Clark, 1977). These rules of cooperative conversational conduct
are essential for understanding how respondents make sense of the questions asked of
them, as the following examples illustrate (Clark & Schober, 1992). In the next sections
we consider the implication of various response alternatives to questions typically
posed in the context of a customer satisfaction survey.
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Open versus Closed Response Formats

Suppose that respondents are asked in an open-response format, ‘What have you done
today?’ To give a meaningful answer, respondents have to determine which activities
may be of interest to the researcher. In an attempt to be informative, respondents are
likely to omit activities that the researcher is obviously aware of (e.g., ‘I gave a survey
interview’) or may take for granted anyway (e.g., ‘I had breakfast’), thus observing the
maxim of quantity. If respondents were given a list of activities that included giving an
interview and having breakfast, most respondents would endorse them. At the same
time, however, such a list would reduce the likelihood that respondents would report
activities that are not represented on the list (Schuman & Presser, 1981). Both of these
question — form effects reflect that response alternatives can clarify the intended
meaning of a question, in the present example by specifying the activities the researcher
is interested in. In addition, response alternatives may remind respondents of material that
they may otherwise not consider.

Frequency Scales and Reference Periods

Suppose that respondents are asked how frequently they complain to a call center service.
To provide an informative answer, respondents have to determine what the researcher
means by ‘complain’. Does this term refer to major or to minor annoyances? To identify
the intended meaning of the question, they may consult the response alternatives provided
by the researcher. If the response alternatives present low-frequency categories, for
example, ranging from ‘less than once a year’ to ‘more than once a month,” respondents
may conclude that the researcher has relatively rare events in mind. Hence, the question
cannot refer to minor complaints that are likely to occur more often, so the researcher
is probably interested in more severe complaints. In line with this assumption, Schwarz
et al. (1988) observed that respondents who had to report the frequency of irritating experi-
ences on a low-frequency scale assumed that the question referred to major annoyances,
whereas respondents who had to give their report on a high-frequency scale assumed that
the question referred to minor annoyances. Thus, respondents identified different experi-
ences as the target of the question, depending on the frequency range of the response
alternatives provided to them.

Similarly, Winkielman et al. (1998) observed that the length of the reference period can
profoundly affect question interpretation. In their studies, respondents were asked how
frequently they had been angry either ‘last week’ or ‘last year.” Again, they inferred
that the researcher is interested in more frequent and less severe episodes of anger
when the question pertained to one week rather than one year, and their examples reflected
this differential question interpretation. These findings have important implications for
the comparison of concurrent and retrospective reports of behaviors and emotions.
Winkielman et al.’s (1998) results suggest that discrepancies between concurrent and ret-
rospective reports may in part be due to differential question interpretation: concurrent
reports necessarily pertain to a short reference period, with one day typically being the
upper limit, whereas retrospective reports cover more extended periods. Hence, the con-
current and retrospective nature of the report is inherently confounded with the length
of the reference period. Accordingly, participants who provide a concurrent report may
infer from the short reference period used that the researcher is interested in frequent
events, whereas the long reference period used under retrospective conditions may
suggest an interest in infrequent events. Hence, respondents may deliberately report on
different experiences, rendering their reports incomparable.



On the Planning and Design of Sample Surveys 409

Rating Scales

Similar considerations apply to researchers’ favorite question format, the rating scale.
Suppose respondents are asked, ‘How successful would you say you have been in life?’
accompanied by a rating scale that ranges from ‘not at all successful’ to ‘extremely
successful.” To answer this question, respondents have to determine what the researcher
means by ‘not at all successful’: Does this term refer to the absence of outstanding
achievements or to the presence of explicit failures? To do so, they may draw on what
is supposedly a purely formal feature of the rating scale, namely its numeric values. As
mentioned earlier, Schwarz et al. (1991) presented the success-in-life question with an
11-point rating scale that ranged either from O (not at all successful) to 10 (extremely suc-
cessful), or from —5 (nor at all successful) to 5 (extremely successful). The results showed
a dramatic impact of the numeric values presented to respondents. Whereas 34% of the
respondents endorsed a value between —5 and 0 on the —5 to +5 scale, only 13% endorsed
one of the formally equivalent values between 0 and 45 on the 0—10 scale. Subsequent
experiments indicated that this difference reflects differential interpretations of the term
‘not at all successful.” When this label was combined with the numeric value ‘0,” respon-
dents interpreted it to reflect the absence of outstanding achievements. However, when the
same label was combined with the numeric value ‘—35,” and the scale offered ‘0’ as the
midpoint, they interpreted it to reflect the presence of explicit failures (see Schwarz
et al., 1998). In general, a format that ranges from negative to positive numbers
conveys that the researcher has a bipolar dimension in mind, where the two poles refer
to the presence of opposite attributes. In contrast, a format that uses only positive
numbers conveys that the researcher has a unipolar dimension in mind, referring to differ-
ent degrees of the same attribute.

We find that, with an appropriate contextual setting, a 1—5 scale with anchoring from
‘very low’ to ‘very high’ is very effective in capturing customer satisfaction levels and
employee satisfaction levels. Such a scale is commonly used and is therefore familiar to
most respondents. We conducted several experiments using alternative 1-4 and 1-10
scales in parallel to questionnaires with 1-5 scales, which reinforced our preference for
the 1-5 scale.

In written surveys we also typically include a direct evaluation of importance. In deter-
mining ‘level of importance’ our common practice is to refer to a 1-3 scale which
permits respondents to state importance (1: not important, 2: average importance, 3: very
important) in a simple and user friendly way. The combination of satisfaction level with
importance allows us to classify the various topics probed by the questionnaire into four
categories:

1. Topics of excellence to leverage: topics with high satisfaction levels and high
importance.

2. Strengths to preserve: topics with high satisfaction levels but low importance.

3. Immediate Actions: topics with low levels of satisfaction and high importance.

4. Second priority issues: topics with low levels of importance and low importance.

An example of a questionnaire from a customer satisfaction survey we recently conducted
for Eden Springs Poland, a Home Office Delivery firm specializing in mineral water
distribution is presented in Figure 1.

The most important lessons that emerge from survey design research are rather general
in nature. Researchers tend to view questionnaires as ‘measurement devices’ that elicit
information from respondents. What is frequently overlooked is that questionnaires are
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Figure 1. Typical customer satisfaction survey questionnaire with satisfaction levels on a 1-5 scale
and importance levels on a 1-3 scale

also a source of information that respondents draw on in order to determine their task and
to arrive at a useful and informative answer. Respondents do their best to be cooperative
communicators. Consistent with the assumptions that underlie the conduct of conversation
in daily life, they assume that all contributions of the researcher are relevant to the goals of
the ongoing exchange, and they take these contributions into account in arriving at an
answer. Researchers need to be fully aware of the information that questionnaires
provide, and the extent to which the questions asked determine the answers received.

Individual Surveys, Household Surveys and Establishment Survey

The main distinction between individual surveys and household and establishment surveys
is in the level of information that is required to be captured. In order to capture such infor-
mation, different processes apply that further distinguish between these types of surveys.

In household and establishment surveys the respondent must answer for the household
or the business and not for him or herself. Moreover:

1. Questionnaires are usually mailed to a family or business and not to a person in that
business.

2. It may not be known who the specific respondent should be.

3. Respondents often need to consult records in order to determine what answers should
be provided for specific questions.

4. Multiple people may need to provide information for answering a single questionnaire.

. Surveys of businesses often entail a greater response burden than do household surveys.

6. Detailed definitions and rules for how to arrive at an answer are often necessary.

W
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Questionnaires for individual, household or establishment surveys need to be designed and
evaluated accordingly. The evaluation needs to account for the difference in scope. The
primary goals of a questionnaire appraisal are to document problems in question design
and identify possible revisions (Forsyth er al., 1999). Most survey item response
models (Tourangeau, 1984), assume that question comprehension is an early step, fol-
lowed by information retrieval, judgment and response selection. Assumptions about
information retrieval emphasize the role that respondents play as managers of information.
In customer satisfaction surveys of businesses or large organizations where the respondent
is asked to fill up a questionnaire reflecting an organizational perspective, retrieval
involves:

e Identifying appropriate sources of information — these may include the respondents’
own memory, organizational record systems, and other people within the organization.

e Selecting strategies for retrieving information from identified sources.

e Assessing the match between information retrieved and information needed to select a
response.

Respondents may repeat some or all or these retrieval processes until the match seems
sufficient.

In the judgment step, the respondent’s task is to synthesize or integrate information
coming from a variety of sources. Depending on the sources consulted, respondents
may need to synthesize information from different individuals within the organization,
or they may need to synthesize information from memory with information from admin-
istrative records.

The HOD company mentioned above (Eden Springs Poland) has both individual
accounts called ‘Core Businesses’ and major accounts called ‘Key Accounts’. Core
Businesses will typically have 1-3 water fountains at one location. For such customers
there typically is one contact person who is responsible for all interactions with the
company (ordering water, paying bills and calling customer service when needed). In
Key Accounts there might be several hundred fountains dispersed in several locations.
For these customers, the person getting the bill is located in a different department than
the person in charge of maintenance who orders water replenishment. End users typically
are a mixture of employees, at different levels of management, job functions and locations.
For Key Accounts we are conducting special Key Account Surveys with the close invol-
vement of the Key Account Managers at Eden Springs. The Key Account managers ident-
ified, within each Key Account, an appropriate Decision Maker who is responsible for
contracts and payment issues, a Daily Contact who handles orders and maintenance,
and representative End Users from the customer’s various locations. Three types of ques-
tionnaires were designed and the survey involves distributing the questionnaires, through
the Key Account manager, to specific individuals in each company. Basically there are
three surveys conducted simultaneously. One survey of Decision Makers, a second
survey of Daily Contacts and a third survey of End Users. Following the design of a
questionnaire, a pilot run is carried out with typical respondents in order to validate the
clarity of the questionnaire. The pilot study participants are debriefed for feedback on
the questionnaire design and content. The final questionnaire is updated to account for
the feedback and comments. Once the questionnaires are distributed, a follow up
procedure is initiated to track response rates. In some cases, focused follow up activities
are initiated to increase response rates in specific strata. At some point in time the survey is
closed and the data analysis begins. The next section describes various aspects of customer
satisfaction survey data analysis.
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Questionnaire Analysis

Survey analysis typically involves a descriptive study of demographic parameters and sat-
isfaction levels from a number of items. In many cases, surveys are conducted as a census
of all customers or all employees, and sampling is due to non-response not to proactive
sampling.

Possible bias in the returned questionnaires’ demographics versus the population who
received questionnaires can be evaluated using the M-Test (Fuchs & Kenett, 1980;
Kenett, 1991; Kenett & Zacks, 1998). In simple terms the M-test consists of comparing
the number of expected returns, by demographic strata, conditioned on the total number
of returns. Standardizing the difference between actual and expected returns and using a
Bonferroni bound determines if there are strata with under(over) representation.

Another effective questionnaire analysis technique involves a non-standard application
of control charts to the analysis of satisfaction surveys data as described in Kenett & Zacks
(1998) and Kenett (1998, 2002).

Control charts were developed at Bell Laboratories to control processes and identify
significant changes in proportions of events over time. The underlying concept of the
Control Chart for proportions — the p chart — is that observations that characterize a
binary event follow a binomial distribution. In a Customer Satisfaction Survey we
might want to analyze the responses that correspond to the top evaluation rating — a ‘5’
on a 1-5 scale. These responses correspond to very satisfied customers that give the
top rating in a list of questions on satisfaction levels from specific features and dimensions
of services and product characteristics. A customer responding ‘5’ to a question on overall
satisfaction or his willingness to recommend the company providing the service to others
is typically a loyal customer. A response of ‘4’ indicates mere satisfaction and implies
significantly reduced loyalty levels.

Figure 2 presents proportions of ‘5’ to 26 questions. The average proportion is 15.95%.
The upper and lower control limits, UCL and LCL, respectively, indicate 3 sigma limits
above and below the average proportion. Any question with a proportion above or
below the control limits indicates a statistically significant difference from the overall
average. Practically speaking, it signals a feature or service dimension where the pro-
portion of ‘5’s is significantly different from the grand average. In the control chart

Proportion of "5"-
All Topics

0.6 —
0.5 —

0.4 —
0.3 — UCL=0.3118

Proportion

0.2 — -
P=0.1595

0.1 —

LCL=0.007158

0.0 —

T
0 10 20
Question Number

Figure 2. A control chart comparing percentage of ‘5’ in various questions
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described below, questions 21 and 22 have an unusually high proportion of ‘5’s indicating
outstanding strengths. All other questions provide responses consistent with the grand
average — i.e. not worth pointing out as unusual or significantly high.

The varying number of responses, per question, is reflected by varying control limits.
The more responses the narrower the control limits. The control limits delineate three
regions: significantly above average, as expected and significantly below average.

Points above or below the control limits indicate proportions significantly higher, or
lower, than the grand average. The probability of making such a statement when it
should not be made (Type I error) is about 1/370 — a rather low risk.

Control charts are used, for example, to classify HOD distribution branches using a
Service Index that represents the percentage of ‘5’s in a number of questions including
overall satisfaction, recommendation and satisfaction from distributor. Plotting the
Service Index on a control chart allows us to classify branches as outstanding (green),
within expectations (yellow) and below expectations (red). In Figure 3, Branch 1 is
classified as outstanding — all other branches performed within expectations.

A similar analysis can be performed for the topic of low satisfaction. Here the analysis
focuses on proportions of ‘1’s. The application of Control Charts to these proportions is
identical to the example of proportions of ‘5’s. Significantly high levels of ‘1’s indicate
severe weaknesses and opportunities for improvement.
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Figure 4. Overall satisfaction measured by percentage of ‘5’, stratified by groups of customers



414 R. S. Kenett

Tracking customer satisfaction survey data over time provides interesting insights that
affect the day-to-day operation of an organization. For example, the HOD operator might
want to determine if the distributors should make the effort to be in touch with their cus-
tomers or not. Figure 4 presents overall satisfaction levels split by customers who were or
were not in contact with the distributor as determined from operational data.

Clearly, meeting the distributor improves overall satisfaction by about 5%. If this
increase represents a 5% increase in customer loyalty, one can actually determine the
benefits of having the distributor stay in touch with the customer. This can be done by
phone, notes or face-to-face meetings.

Summary and Conclusions

In order to design and analyze customer satisfaction, employee, household or establish-
ment surveys effectively, three questions need to be checked:

1. Is the questionnaire properly designed?
2. Has the survey been properly conducted?
3. Has the data been properly analyzed?

The various types of surveys mentioned above require different answers. For example, an
employee survey designed to assess organizational climate and provide feedback to man-
agement must both assure anonymity and provide exact details on what manager
is evaluated, and this includes direct and indirect reports. Such surveys require detailed
planning and coded organograms.

Developing solutions that yield positive responses to the checklist mentioned above
requires knowledge and experience in statistics, cognitive psychology and business pro-
cesses. Achieving such an integration is a non-trivial task. For example, running the
Key Account survey at Eden Springs Poland involves close collaboration between market-
ing, sales, customer service and operations. The complexity of designing, conducting and
analyzing surveys requires more than ‘off the shelf” solutions such as the ones provided by
commercially available products. Improperly designed surveys produce useless data that
cannot be effectively analyzed. Organizations therefore need to develop their own
approaches to specific surveys by evaluating survey methodologies used in the design,
conduct and data analysis phases. This paper provides some ideas on how to do this.
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