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CHAPTER 1 

 

 

INTRODUCING  

WORDING EFFECTS FOR CONTRASTIVE QUESTIONS 

 

 

 

1.1 INTRODUCTION 

 

How do you like the choice of music in your local super market? Do you think the 

Euro will survive the economic crisis? Are you currently dissatisfied with your job? 

And how do you evaluate the newest iPad? Nowadays, there seems to be a true 

fascination for people’s opinions and attitudes. To gain access into what “we” think 

and feel, marketing researchers, social scientists, journalists, and many others rely 

on the survey as their prime measurement instrument. As a result, the survey has 

become “a crucial building block in a modern information-based society” (Groves, 

Fowler, Couper, Lepkowski, Singer & Tourangeau 2009: 3). This is not really 

surprising; the survey is simply the “least cumbersome method” (Dijkstra & Van 

der Zouwen 1982: 2) to gain access from outside into those subjective states that 

are formed within.  

The use of surveys to measure opinions and attitudes rests on the 

assumption that survey answers represent the “true values” on the variables that are 

measured (Molenaar 1986). A large body of research, however, shows that survey 

answers are no “…, ‘givens’, waiting to be picked like flowers in a hedgerow” 

(Bateson 1984: 5): all sorts of seemingly irrelevant characteristics of the question 

wording and the survey context influence how respondents report their attitudes 

(e.g. Ayidiya & McClendon 1990; Tourangeau, Rips & Rasinski 2000).  

The current dissertation revolves around one of the seemingly irrelevant 

linguistic characteristics that has been shown to affect survey answers: the choice 

for a positive or negative question wording. The effect of question polarity in 

attitude surveys was first addressed in the 1940s. Rugg (1941) asked one group of 

respondents the positive question Do you think the United States should allow public 

speeches against democracy? Yes/No and another comparable group of respondents the 

equivalent negative question Do you think the United States should forbid public speeches 

against democracy? Yes/No. Because the two questions are each other’s logical 

counterparts, the number of no-answers to the negative question in the one group, 

was expected to be comparable to the number of yes-answers to the positive 
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question in the other group. However, respondents showed to be 21% (!) more 

likely to answer no to the negative forbid question than yes to the equivalent positive 

allow question (see Box 1.1). Hence, respondents seem more in favor of speeches 

against democracy when asked a forbid question.  

 

Box 1.1: Results reported by Rugg (1941). 

Do you think the United States should forbid public speeches against democracy?  

Yes: 54%   

No: 46%  

 

Do you think the United States should allow public speeches against democracy? 

Yes: 25%  

No: 75%  

 

Clearly, Rugg’s study (1941) challenges the assumption that survey answers 

represent the opinions and attitudes the researcher intends to measure. Suspicious 

of which other seemingly irrelevant question characteristics may have an influence 

as well, a stream of new research started. One branch of these studies kept focusing 

on Rugg’s forbid/allow effect, further establishing its occurrence and explaining its 

origins. The work presented in the current dissertation aims to extend the work on 

this “largest wording effect we have discovered” (Schuman & Presser 1981: 296) in 

three directions. 

First, we will examine whether the forbid/allow asymmetry stands on its 

own, or whether the effect is actually a reflection of a more general 

positive/negative asymmetry. Hence, our first aim relates to the generalizability: are 

contrastive questions systematically answered differently irrespective of the specific 

word pair and the specific type of response scale that is applied? To investigate this 

issue, we will compare the answers to questions such as (1.1) and (1.2) in a series of 

studies. 

 

(1.1) This is a good book.  Disagree 0 0 0 0 0 Agree. 

(1.2) This is a bad book.  Disagree 0 0 0 0 0 Agree.  

 

As we will show, an asymmetry in answers does not only arise for questions with 

the contrastive verbs forbid and allow, but also for other word pairs and for a variety 

of response scales. In general, respondents are more likely to answer no or disagree 

to negative questions than yes or agree to positive ones. However, the size of this 

effect varies due to the specific word pair used in the question. For example, the 

wording effect for easy/difficult is much larger than the wording effect for 
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clear/unclear. Therefore, our second aim is to explain between-word pair variation in 

the size of the positive/negative asymmetry. 

Our third aim is to obtain a further understanding of why respondents are 

generally found to answer positive and negative attitude questions differently. To 

increase our insight into this matter, we will compare the cognitive processes 

respondents use to answer positive and negative questions (see also Chessa & 

Holleman 2007; Holleman 1999b). In this way, we will gain knowledge about the 

relation between survey answers to positive and negative questions and the actual 

attitudes respondents hold. Such an insight is not only theoretically interesting, but 

also provides the basis for deciding, eventually, which wording alternative should 

be preferred by survey designers. 

In the remainder of this introductory Chapter, we will expand on these 

three research topics.  

 

 

1.2 THE GENERALIZABILITY OF WORDING EFFECTS FOR 

CONTRASTIVE QUESTIONS 

 

A first goal of the current series of studies is to establish whether wording effects 

only occur for questions with the contrastive verbs forbid and allow, or whether a 

comparable difference in answers also shows for other contrastive word pairs and 

for a variety of response scales. Hence, this research goal is related to the 

generalizability: do respondents systematically answer positive and negative attitude 

questions differently? To demonstrate which methods we chose to examine this 

issue, we will elaborate on previous forbid/allow research.  

Early forbid/allow studies, such as Rugg (1941), use a single question split-

ballot design to examine wording effects for contrastive questions. In such a split-

ballot design, a randomly drawn group of respondents is randomly separated into 

two halves. The average opinion of the respondents in the two groups may, 

therefore, be assumed to be comparable. One group is then asked a positive allow 

question, and the other group is asked an equivalent negative forbid question. To be 

able to attribute differences in answers to the manipulated question wording, all 

aspects of the communicative setting, such as the topic of the question, the mode 

of administration, the position of the question in the survey, and so on, are either 

randomized or kept constant across conditions. When this is done, potential 

differences in answers can only be due to the manipulated wording aspect, in this 

case, the choice for forbid or allow.  

While a single question split-ballot design is perfectly suitable for 

establishing a wording effect for one specific forbid/allow question in one specific 
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communicative setting, “the effect of the use of forbid/allow found in one split ballot 

study for one question only says something about the effect under these specific 

circumstances” (Holleman 2000: 9). This is demonstrated by the heterogeneous 

results obtained in the studies that have attempted to replicate Rugg’s forbid/allow 

effect under slightly different circumstances, and for questions about topics other 

than speeches against democracy: most of these studies (e.g. Waterplas, Loosveldt & 

Billiet 1988) showed an effect in the same direction as Rugg (1941), but some 

studies found no effect at all (e.g. Schuman & Presser 1981), and sometimes, 

studies even observed an effect in the opposite direction (e.g. Bishop, Hippler, 

Schwarz & Strack 1988).  

Clearly these heterogeneous results show that it is impossible to draw 

conclusions about whether the choice for forbid or allow systematically affects survey 

answers. As a result, a new wave of research focused on generalizing the asymmetry 

beyond the specific question asked. These studies used more elaborate split-ballot 

designs in which various forbid/allow questions were asked. With such experimental 

designs, it was possible to examine the generalizability of the wording effect across 

questions within a study (e.g. Holleman 2000). In addition, meta-analytic techniques 

were used to assess the generalizability of the forbid/allow asymmetry across 

questions and across studies (Holleman 1999a). Both of these methods showed a 

large overall forbid/allow effect: in general, respondents are more likely to answer no 

to negative forbid questions than yes to equivalent positive allow questions.  

In the current series of studies, the generalizability issue has a broader 

scope than in forbid/allow research: we aim to investigate whether the effect of 

question polarity occurs in various communicative settings, irrespective of the 

specific word pair that is used, and for different types of response scales. To be 

able to generalize across communicative settings and across word pairs for various 

types of response scales, we will use two strategies. Both of these strategies are 

variations on the generalization strategies proposed in the forbid/allow literature. 

First, we will examine whether, for a set of contrastive word pairs, for each 

separate word pair, an overall wording effect can be generalized across studies, and 

hence, across communicative settings (Chapter 2). Second, we will investigate 

whether, within the same study, the effect of question wording can be generalized 

across different questions with different word pairs (see Chapter 4 and Chapter 5). 

We will take this latter step for sets of questions measured with different types of 

response scales, such as two-point scale yes/no-questions and five-point scale 

agree-disagree questions. Hence, for different types of response scales, the 

generalizability of wording effects across word pairs will be investigated. 

Conclusions about whether an overall positive/negative asymmetry exists that can 

be generalized across communicative contexts and across word pairs for various 
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types of response scales, will be based on the combination of results from these 

two approaches (Chapter 6).  

 

 

1.3 EXPLAINING BETWEEN-WORD PAIR VARIATION IN RESPONSE 

EFFECTS FOR CONTRASTIVE QUESTIONS 

 

As we will demonstrate, there is ample evidence to conclude that a general 

positive/negative asymmetry exists. Similar to forbid/allow questions, respondents 

express their opinions more positively when the question is worded negatively. For 

questions with various types of response scales, this effect can be generalized 

across communicative settings and across word pairs. However, between word 

pairs, a large variation exists in the size of the effect (see Chapter 2). In the past, 

several survey researchers have hypothesized that linguistic classifications of word 

pairs might be relevant in explaining this variation (e.g. Hayes 1939; Holleman 

2000; Molenaar 1982). However, up until now, not much effort has been made to 

specify which linguistic characteristics may be relevant. The second goal of the 

current dissertation is to contribute to filling this gap.  

The variation in the size of response effects we observed (see Chapter 2), 

concerned different adjectival word pairs; for example, the wording effect for the 

adjective pair easy/difficult turned out to be much larger than the wording effect for 

clear/unclear. To a survey researcher, word pairs such as easy/difficult and clear/unclear 

may not seem very different from one another. However, for a linguist, such 

contrastive adjective pairs can be distinguished along the lines of various 

classifications (e.g. Horn 1989). In our research, adjectival word pairs will be 

classified in absolute and relative types (e.g. Kennedy 2007; Kennedy & McNally 

2005; Rotstein & Winter 2004). Below, we will discuss this semantic classification 

further and explain why it is particularly relevant for our purposes here. To keep 

things simple, we will describe the nature of relative versus absolute adjectives quite 

loosely here; for a more accurate description we refer to Chapter 3. 

Relative word pairs, such as tall/short, derive their meaning from the 

context. For example, a tall toddler does not nearly approach the size of a tall 

basketball player. For such relative adjectives, no one-to-one meaning relation exists 

between the denial of the one pole and the affirmation of the other pole (e.g. 

Kennedy 2007; Kennedy & McNally 2005; Rotstein & Winter 2004). For example, 

a man that is not tall is not necessarily short, and, vice versa, a man that is not short is 

not necessarily tall. When applying this meaning relation to a survey context, we 

expect that someone who answers no to a negative question with a relative 

adjective, does not necessarily have to answer yes to its equivalent positive 
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counterpart; the meaning of no + a negative term (not short) is simply not the same 

as the meaning of yes + a positive term (tall). Vice versa, someone who answers yes 

to a negative question with a relative adjective, does not necessarily have to answer 

no to an equivalent positive question, because the meaning of yes + a negative term 

(short) is simply not the same as the meaning of no + a positive term (not tall).  

By contrast, the meaning of absolute word pairs like wet/dry is less context 

dependent. This shows from the observation that a wet table has more or less the 

same qualities as a wet street. More importantly, for absolute adjectives a one-to-one 

meaning relation exists between the denial of the one pole and the affirmation of 

the other pole (e.g. Kennedy 2007; Kennedy & McNally 2005; Rotstein & Winter 

2004). In other words, a table that is not wet must be dry, and a table that is not dry 

must be wet. We therefore expect that for contrastive questions with absolute 

adjectives, respondents answer similarly to positive and negative questions; the 

meaning of no + a negative term (not wet) is the same as the meaning of yes + a 

positive term (dry), and the meaning of yes + a negative term (wet) is the same as the 

meaning of no + a positive term (not dry).  

Taken together, smaller wording effects are hypothesized for contrastive 

survey questions with absolute word pairs than for contrastive questions with 

relative pairs. In order to test this hypothesis, an experiment was set up to classify a 

set of “evaluative” survey adjectives, such as interesting/uninteresting, easy/difficult, and 

acceptable/unacceptable, into relative and absolute types. This was necessary because 

such adjectives are not often discussed in the semantic literature. The resulting 

study (Chapter 3) is relevant for both survey researchers and semanticists. For 

survey researchers, the research provides an insight into whether the semantic 

classification of adjectives in relative and absolute types can explain variation 

between word pairs in wording effects for contrastive questions. For semanticists, 

this research provides an application of a semantic classification to an unusual set 

of linguistic material. 

 

 

1.4 UNDERSTANDING THE COGNITIVE MECHANISMS BEHIND 

WORDING EFFECTS FOR CONTRASTIVE QUESTIONS 

 

Another aim of the current series of studies is to explain why positive and negative 

questions are systematically answered differently. Relevant in this respect is not 

only the research on forbid and allow questions, but also the research on explaining 

why other subtle characteristics of the question wording and the survey context 

affect how respondents report their attitudes. In these studies, one of two - partially 

interlacing - approaches is usually taken to explain the occurrence of response 
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effects. Below we will discuss these explanation types in order to clarify the 

perspective we will adopt in our studies.  

 For one, there is the family of hypotheses we will refer to as “attitude 

strength hypotheses”. These hypotheses share their reliance on the attitude-

nonattitude continuum (Converse 1964): some attitudes are highly crystallized 

(‘real’ attitudes), whereas other attitudes are so weakly held that they can hardly be 

considered to be attitudes at all (nonattitudes). Using this distinction as a starting 

point, attitude strength hypotheses predict that “…it is weak attitudes (barely 

attitudes at all) that are susceptible to response effects; strong attitudes, in contrast, 

provide an anchor that is substantial enough to withstand the effect of subtle 

question variations” (Bassili & Krosnick 2000: 108). This general line of thought 

has formed the basis of more specific predictions about particular response effects. 

For example, Hippler and Schwarz (1986) hypothesized that respondents holding 

weak attitudes usually answer no to both forbid and allow questions, because they 

would consider the meaning of a yes-answer too strong for their weak opinions. So, 

it are these respondents who are predicted to cause the forbid/allow asymmetry. 

In previous studies, attempts have been made to obtain empirical evidence 

for attitude strength hypotheses (e.g. Bassili & Krosnick 2000; Bishop 1990; 

Krosnick & Schuman 1988). These studies often start out by measuring the 

strength of respondents’ attitudes. Sometimes, self-evaluations are gathered about 

strength-related dimensions, such as respondents’ certainty about their answers, 

respondents’ personal involvement in the topic of the survey, or respondents’ 

knowledge about the issue at stake (e.g. Krosnick & Schuman 1988). Other times, 

researchers have focused on the cognitive processes through which an attitude is 

formed (e.g. when answering speed is used as operative measure, see Bassili 1996b 

for details). Subsequently, these studies examine whether a certain response effect 

“disappears” when the respondents who are classified to hold weak attitudes are 

filtered out.  

In this way, the attitude strength hypotheses have been tested for a broad 

range of response effects, using a broad range of operationalizations for the 

construct of attitude strength. The overall picture emerging from these studies is 

quite heterogeneous: sometimes a certain response effect can be explained, other 

times that same effect cannot be explained (for forbid/allow questions, compare 

Hippler & Schwarz 1986 to Waterplas et al. 1988). In addition, the different 

operationalizations of attitude strength often do not show the expected high 

correlation (e.g. Petty & Krosnick 1995). Hence, attitude strength hypotheses have, 

up until now, failed to systematically explain why seemingly irrelevant question 

characteristics affect survey answers.  
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A second type of explanation for response effects in attitude surveys is 

based on the process of question answering. In this type of explanation, the 

processing of seemingly equivalent question alternatives, such as forbid and allow 

questions, are compared (e.g. Chessa & Holleman 2007). Subsequently, the 

observed differences in processing times are related to a description of the 

underlying question-answering process (e.g. Tourangeau et al. 2000). Working from 

the assumption that there is a relation between the process of question answering 

and survey answers, these studies aim to draw conclusions about the cognitive stage 

in which a certain type of response effect is likely to arise.  

At all times, such a “general cognitive approach” to survey response 

effects provides a theoretically relevant insight into the relation between seemingly 

irrelevant characteristics of the question wording or the survey context, and 

respondents’ actual attitudes. This is the main reason why we will take such an 

approach as a starting point in the current series of studies. In other words, we will 

start out by comparing the processing of positive versus negative questions for all 

types of respondents at large. Yet, this does not mean that we exclude attitude 

strength hypotheses a priori. Such specific cognitive hypotheses, which focus on 

particular groups of respondents, can be integrated into our more general cognitive 

framework whenever necessary. 

The previous forbid/allow studies in this general cognitive tradition related 

wording effects for contrastive questions to the Tourangeau model for the 

question-answering process (Tourangeau et al. 2000; Tourangeau & Rasinski 1988) 

in a simplified form (Chessa & Holleman 2007; Holleman 1999b). Two cognitive 

stages are distinguished in this simplified model: the comprehension-retrieval stage 

and the mapping stage. The question-answering process starts with the 

comprehension-retrieval stage. During this stage, respondents comprehend the 

question, they retrieve relevant information from memory, and, based on that 

information, form a judgment about the attitude object in the question. In the 

second stage of the model, the mapping stage, respondents translate their judgment 

into the response options. In doing so, respondents may adapt their answers for 

various reasons, for example, in order to be consistent with previous answers (for 

more information about the cognitive stages, see Groves et al. 2009; Tourangeau et 

al. 2000; Tourangeau & Rasinski 1988). 

The distinction between the comprehension-retrieval stage and the 

mapping stage is relevant with respect to the validity of contrastive questions. If the 

comprehension-retrieval stage is affected, the choice of wording may cause 

respondents to understand the question differently, to retrieve different 

information from memory, or to form a different judgment about the attitude 
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object in the question. In all such cases, contrastive questions measure a different 

attitude, and hence, they differ in validity. 

By contrast, if only the mapping of an answer is influenced by the choice 

of wording, respondents translate a similar judgment into the response options 

differently for positive and negative questions. In such a case, wording effects are 

likely to occur because the meaning of the response options is dependent on the 

choice of wording in the question (compare Holleman 2000). Hence, although 

answering options, such as yes and no, are straight opposites, the meaning of the 

answer yes to a positive question differs from the meaning of the answer no to a 

negative question. Vice versa, the meaning of no as an answer to a positive question 

is not the same as the meaning of the answer yes to a negative question. If the cause 

for the wording effect indeed lies in the meaning of the response options, positive 

and negative questions measure the same underlying attitude, and hence, they are 

equally valid. 

 At least two studies show that for forbid and allow questions it is likely that 

wording effects arise in the mapping stage. First, a correlational study by Holleman 

(1999b) showed that positive and negative questions measure the same underlying 

attitude. As the answers to positive and negative questions differ, wording effects 

must arise in the mapping stage. Second, by means of a reaction time study, Chessa 

and Holleman (2007) demonstrated that the time needed to read positive and 

negative questions takes equally long. Answering a question, however, turned out 

to take longer for negative questions than for positive ones. Chessa and Holleman 

(2007) interpreted these results as evidence for the mapping hypothesis: it is more 

difficult to translate an opinion into the response options for negative questions 

than for positive questions.  

While Chessa and Holleman (2007) and Holleman (1999b) provide 

converging evidence for the conclusion that wording effects for forbid/allow 

questions arise in the mapping stage, there are at least three reasons to investigate 

this matter further. First, the conclusion that the comprehension-retrieval stage is 

not at all affected by the choice for forbid or allow is surprising when approached 

from a general discourse perspective. In studies focusing on discourse contexts 

other than the survey, it has been shown that negative terms take more processing 

time than their positive counterparts (e.g. Clark 1976; Hoosain 1973; Sherman 

1973). As these studies assume the extra processing time is a sign of 

comprehension difficulty, it may also be expected that in a survey context the 

choice of wording affects the comprehension-retrieval stage. 

Second, the conclusion that wording effects for forbid and allow questions 

arise in the mapping stage may be questioned on experimental grounds. For one, 

Holleman (1999b) obtained only indirect, statistical measures of processing. Chessa 
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and Holleman (2007) employed reaction time measures, which were more direct, 

but also very coarse-grained. Therefore, subtle differences between positive and 

negative questions during the comprehension-retrieval stage may have been 

overlooked. In addition, the ecological validity of Chessa and Holleman’s study 

(2007) is debatable: respondents were unable to switch between question and 

response options, because question and answers had to be offered on separate 

screens to be able to measure the reaction times for reading the question and giving 

an answer. This may have caused respondents to adapt their natural question-

answering behavior.  

Third, the studies by Holleman (1999b) and Chessa and Holleman (2007) 

only address forbid and allow questions. As wording effects will be shown to arise for 

contrastive questions at large (see Chapter 2, 4, 5), a cognitive account of the larger 

positive/negative asymmetry should be based on a much broader selection of 

linguistic materials. 

Considering these issues, we will examine the cognitive processes 

underlying the answering of contrastive questions for a broad range of word pairs 

in the current series of studies (Chapter 4 and 5). We will use eye-tracking as a 

method to obtain information about the temporal aspects of the question-

answering process. This method allows for an examination of the processing of 

survey questions in a more precise and less obtrusive manner as compared to 

previous research. The obtained measures of processing time will be compared 

between positive and negative wordings. Based on this comparison, we will make 

inferences about which cognitive activities are affected by the choice of wording. 

To be able to map potential differences in processing time to differences in the 

cognitive processes described in the Tourangeau model (Tourangeau et al. 2000; 

Tourangeau & Rasinski 1988), we will use a combination of theoretical insights 

about the question-answering process, experimental designs in which that 

knowledge is used, and newly designed eye-tracking measures that are relevant for 

these specific purposes. This combination ensures that the presented studies are 

strongly rooted in a well-established movement within the area of survey research: 

CASM (Cognitive Aspects of Survey Methodology; see Jabine, Straf, Tanur & 

Tourangeau 1984; Jobe en Mingay 1991; Tanur 1992). 

 

 

1.5 BOOK OVERVIEW 

 

After this first introductory Chapter, five more Chapters will follow. Chapter 2 is 

concerned with the question as to whether wording effects only occur for questions 

with the contrastive verbs forbid and allow, or also for other word pairs and a variety 
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of response scales. We report about twelve studies in which the effect of polarity is 

investigated for a set of thirteen contrastive adjectives. Because the same adjectives 

are used to construct positive and negative question versions in each study, the 

generalizability of the effect of question wording across studies is examined for 

each word pair. As we will see in Chapter 2, an overall wording effect is observed 

for about half of the word pairs.  

The research presented in Chapter 3 concerns the explanation of variation 

between word pairs in the size of wording effects (as shown in Chapter 2). A 

semantic typology of contrastive adjectives in absolute and relative types is brought 

to the field of survey research in order to do so. In Chapter 3, we discuss a study in 

which the linguistic behavior of adjectives and degree modifiers is used as an 

empirical probe to classify survey adjectives into these absolute and relative types. 

Based on the results of that study, we will draw conclusions about whether the 

variation between word pairs in the size of wording effects can be explained using 

the absolute/relative distinction.  

Chapter 4 covers an eye-tracking experiment that is set up to describe the 

temporal aspects of the question-answering processes for contrastive attitude 

questions. Based on the observed differences between positive and negative 

questions in processing time, we will draw conclusions about how the cognitive 

processes underlying question answering are affected by the choice of wording. 

The study reported in Chapter 4 is also relevant with respect to the generalizability 

of wording effects: when generalizing over various questions with a broad range of 

linguistic contrasts, we also find wording effects for various types of response 

scales. 

Chapter 5 continues the line of research set out in Chapter 4. In an eye-

tracking study, wording effects for contrastive questions are related to the cognitive 

processes underlying question answering. An important difference with the 

research reported in Chapter 4, is that more fine-grained eye-tracking measures are 

defined, which allows us to draw more detailed inferences about how cognitive 

processes underlying question answering are affected by the choice of wording. 

Similar to Chapter 4, the research we present in Chapter 5 is also relevant with 

respect to the generalizability of response effects for contrastive questions: when 

generalizing across questions and word pairs, a response difference is shown once 

again. 

The aim of the final Chapter to this dissertation, Chapter 6, is threefold. 

First, we summarize the main findings from the foregoing chapters. Second, we 

discuss the implications for survey practice of the results obtained. Third, we look 

back on the studies presented, and use any critiques on these studies to provide 

suggestions for future research.  
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1.6 READING GUIDE 

 

There is some overlap in the literature discussed in the different chapters of this 

dissertation. This overlap is due to the fact that the different chapters are set up as 

separate journal articles; Chapter 2 is based on a publication in Tijdschrift voor 

Taalbeheersing, Chapter 3 has been published in Journal of Pragmatics, Chapter 4 has 

been published in Discourse Processes, and Chapter 5 has been submitted for 

publication. The advantage for the reader is that each Chapter can be read on its 

own. 



 

 
 

 
 
 

CHAPTER 2 

 

 

HOW EASY IS A TEXT THAT IS NOT DIFFICULT? 

THE GENERALIZABILITY OF WORDING EFFECTS FOR 

CONTRASTIVE QUESTIONS 

 

 

 

Abstract 1 

For decades, survey researchers have known that respondents give different 

answers to attitude questions worded positively (X is good. Agree-Disagree), negatively 

(X is bad. Agree-Disagree) or posed on a bipolar scale (X is bad-good). This makes 

survey answers hard to interpret, especially since findings are conflicting on how 

the answers are affected exactly. In the current Chapter, we present twelve studies 

in which the effect of question polarity was measured for a set of thirteen 

contrastive adjectives. In each study, the same adjectives were used, so the 

generalizability of wording effects across studies could be examined for each word 

pair. Results show that for five of the word pairs an effect of question wording can 

be generalized. The direction of these effects is largely consistent: respondents 

generally give the same answers to positive and bipolar questions, but they are 

more likely to disagree with negative questions than to agree with positive questions 

or to choose the positive side of the bipolar scale. In other words, respondents 

express their opinions more positively when the question is worded negatively. 

Even though answers to the three wording alternatives sometimes differ, results 

also show that reliable answers can be obtained with all three wording alternatives. 

So, for survey practice, these results suggest that all three wording alternatives may 

be used for attitude measurement.  

 

 

 

                                                      
1 The research presented in Chapter 2 goes back on Kamoen, N., Holleman, B., & Van den 
Bergh, H. (2007). Hoe makkelijk is een niet moeilijke tekst? Een meta-analyse naar het effect van 
vraagformulering in tekstevaluatieonderzoek. Tijdschrift voor Taalbeheersing, 29, 314-332.  
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2.1 INTRODUCTION 

 

How do people judge the seriousness of the global warming problem, the adequacy 

of the government’s smoking policies, or the quality of the national education 

system? Social scientific research tries to understand people’s opinions and 

attitudes towards such issues, as these are assumed to be predictors of human 

behavior (e.g. Ajzen 1988; Eagly & Chaiken 1993; Oskamp & Schultz 2005).  

Surveys are often used to acquire insight into people’s opinions and 

attitudes. In survey questions about opinions and attitudes, respondents are usually 

asked to position themselves somewhere on a continuum of a cognitive or an 

evaluative dimension with respect to the attitude object, such as favorable/unfavorable, 

good/bad, or interesting/boring. This continuum is often worded in one of three ways 

(see box 2.1):  

 

Box 2.1: Three commonly used wording alternatives for attitude questions. 

Positive wording2: Increasing cigarette taxes is good. Disagree 0 0 0 0 0 Agree. 

Negative wording: Increasing cigarette taxes is bad. Disagree 0 0 0 0 0 Agree. 

Bipolar wording: Increasing cigarette taxes is Bad 0 0 0 0 0  Good.  

 

At first sight, these three wording alternatives seem to represent identical attitude 

questions: a respondent agreeing with a positive question is expected to disagree 

with a negative question and to choose the positive side of the bipolar scale. But is 

it really the case that similar responses are given to positive, negative, and bipolar 

questions? A definitive answer to this question is still lacking, because experimental 

studies report equivocal results about whether and how survey answers are 

affected. Therefore, the current study focuses on the generalizability of response 

effects for contrastive questions across questions and studies. Insight into the 

generalizability of wording effects is necessary for survey practice, as it provides 

information about how large answering differences are expected to be in a new 

study. In addition, an investigation of the generalizability is a necessary first step to 

decide whether future research into the validity of contrastive questions is 

warranted. The current study takes this first step by examining the effect of 

question wording on both the mean answers and the reliability.  

                                                      
2 There are many criteria to distinguish positive and negative wordings, for example: positive 
wordings are unmarked, whereas negative terms are marked; positive terms are more frequently 
used in language than negative ones; positive wordings are evaluatively positive, whereas negative 
wordings are evaluatively negative. In most cases, these different criteria coincide, but this is not 
always the case (see Horn 1989). In the current research, we will take the word’s evaluative 
polarity as leading in deciding which questions are positive and which questions are negative; 
research shows that respondents are good at deciding which words are positive and negative in 
an evaluative sense (Hamilton & Deese 1971). 
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With respect to the mean answers, previous studies have either made 

comparisons between positive and negative questions or between unipolar and 

bipolar questions. Perhaps the most cited study in which positive and negative 

questions have been compared, was conducted in the 1940s. Rugg (1941) asked one 

group of respondents the positive question Do you think the United States should allow 

public speeches against democracy? Yes/No, and another group of respondents the 

negative question Do you think the United States should forbid public speeches against 

democracy? Yes/No. Results of this study showed that respondents are 21% more 

likely to answer no to the negative forbid question, than to answer yes to the 

equivalent positive allow question.  

After Rugg’s study, others targeted at replicating the so-called forbid/allow 

asymmetry (for example, Bishop, Hippler, Schwarz & Strack 1988; Glendall & 

Hoek 1990; Hippler & Schwarz 1986; Krosnick & Schuman 1988; Loosveldt 1997; 

Narayan & Krosnick 1996; Schuman & Presser 1981; Waterplas, Billiet & 

Loosveldt 1988). The main conclusion to be drawn from these studies is that the 

occurrence, size, and direction of the effect vary from question to question and 

from study to study. Apparently, whether and how the wording of the question 

affects survey answers, depends on all sorts of experimental characteristics, such as 

the mode of administration and the sample of respondents. Despite this variation, a 

meta-analysis by Holleman (1999a) showed that the forbid/allow asymmetry can be 

generalized beyond the question level. In general, respondents are more likely to 

answer no to negative forbid questions, than to answer yes to equivalent positive allow 

questions. In other words, there is a nay-saying bias: respondents are 

disproportionally more likely to answer no to both wordings. The average size of 

this effect is large, but the standard deviation of the effect is also considerable. 

Hence, if we would conduct a set of random forbid/allow experiments, most studies 

will show a response effect in the expected direction, but the size of the difference 

between ‘not forbid’ and ‘yes allow’ will vary greatly over studies and in some studies 

even response effects in the opposite direction will be observed.  

For survey practice it is important to predict response effects for questions 

with other contrastive word pairs as well. If respondents are consistent in the way 

they answer positive and negative questions, a nay-saying bias similar to the effect 

found for forbid and allow questions would be expected. However, a yea-saying or 

acquiescence bias3 is the prevailing effect reported for contrasts other than 

forbid/allow. For example, in a study by O’Neill (1967) positive and negative 

comparatives were examined, such as Advertising results in better products for the public 

versus Advertising results in poorer products for the public. For most items, he observed 

                                                      
3 Like Schuman and Presser (1981: 203), we use the terms acquiescence and yea-saying as synonyms; 
these terms refer to the tendency to agree with a statement irrespective of its meaning.  
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that respondents are more likely to agree with positive questions than to disagree with 

negative ones. In addition, Falthzik and Jolson (1974) compared the answers to 

positive questions like Unit pricing is beneficial to a majority of consumers with answers to 

questions with an explicit negation like Unit pricing is not beneficial to a majority of 

consumers. For seven out of the twelve statements, respondents were more likely to 

agree with the positive wording than to disagree with the negative wording. Also, 

Javeline (1999) found evidence for yea-saying for five questions concerning political 

and economic issues. 

The studies cited show that although a yea-saying bias is frequently 

reported for word pairs other than forbid/allow, this effect is not observed for every 

manipulated question in every experiment (see also Molenaar 1982 for a summary 

of older work by Blankenship 1940; Gallup 1941; Roslow, Wulfeck & Corby 1940; 

Rugg & Cantril 1947; Schuman & Presser 1977). There are at least two causes for 

the observed variation. First, studies differ with respect to all sorts of contextual 

characteristics, such as the topic of the survey, the type of answering scale, and the 

type of respondents. Second, within and between studies, different contrastive 

word pairs are used for the manipulations. Hence, the main question to be 

answered in the current study is whether for each word pair there is a wording 

effect that can be generalized beyond the large contextual variation.  

In contrast to the large number of studies in which the answers to positive 

and negative questions are compared, the number of studies comparing the 

answers to unipolar and bipolar questions is far less. In a review article, Molenaar 

(1982: 60) draws the following conclusion about the difference between unipolar 

and bipolar questions: “a given specified alternative tends to be chosen more when 

presented alone, i.e. in an imbalanced yes/no-question, than when presented along 

with one or more other contrasting alternatives, i.e. in a more balanced 

dichotomous or multiple choice question”. Hence, respondents are more likely to 

evaluate an attitude object as bad when we ask: X is bad. Yes/No than when we ask 

X is good – bad. Similarly, respondents are more likely to evaluate an attitude object 

as good when asking X is good. Yes/No, than when asking X is good - bad. This 

conclusion fits predictions from the acquiescence bias: if respondents are more 

likely to answer yes to a survey question independent of its polarity, we would 

expect respondents to express their opinions most positively to positive questions, 

and least positively to negative questions. The answers to bipolar questions would 

fall between those two: positive > bipolar > negative.  

As opposed to this line of reasoning, Menezes and Elbert (1979) show no 

significant differences in response distributions of twelve unipolar and bipolar 

questions. In addition, based on various empirical studies, Schuman and Presser 

(1981) conclude with respect to the difference between unipolar and bipolar 
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questions: “…, it appears to make little, if any, difference whether an item is 

formally balanced or imbalanced in the sense of adding “oppose” or similar terms 

to the questions that already clearly imply the possibility of a negative alternative” 

(ibid: 199).4 Thus, taking these studies as reference point, the choice for a unipolar 

or bipolar question seems irrelevant for the answers obtained. 

All in all, the question that arises also from these studies is: why do they 

show such conflicting results? The two previously identified factors probably also 

play a role here. First, the different studies vary with respect to all kinds of 

contextual characteristics, which may interact with the wording effect. Second, the 

various word pairs that are used across the different studies may yield different 

kinds of response effects. In addition, and perhaps most importantly, most studies 

analyze both positive and negative questions as “unipolar” questions, overlooking 

differences between those two and between their relation to the bipolar question 

format. To overcome this problem, the current research aims to compare the 

answers to all three question formats at the same time. 

So far, the effect of question wording on mean answers to individual 

questions has been discussed. However, attitude surveys usually contain sets of 

questions about the same theoretical construct. In such cases, survey advice 

suggests balancing survey questions (e.g. Churchill 1979; Paulhus 1991; Sudman & 

Bradburn 1982; Weisberg 2005). Balance can be obtained by asking bipolar 

questions and switching the position of the positive and the negative pole, or by 

mixing positive and negative questions. While choosing bipolar questions is seen as 

the golden standard by some (e.g. Saris, Revilla, Krosnick & Shaeffer 2010), others 

have indicated that the mixing of positive and negative items has its own specific 

advantages (e.g. Ray 1990). This is probably the reason why in survey practice both 

strategies, and hence, positive, negative, and bipolar questions, are all frequently 

used.  

The reasoning behind the advice to obtain balance is that response 

tendencies at a survey level can be evened out: for example, when positive and 

negative questions are mixed, yea-saying to positive questions is assumed to cancel 

out yea-saying to negative questions, resulting in an average score for each 

construct that is unbiased. An additional advantage of balancing survey questions is 

that respondents are made aware of the fact that the content of the different 

                                                      
4 Please note that this Schuman & Presser’s conclusion is based on various kinds of bipolar 
questions, of which some are more (1981: 182) and others are less (1981: 186-187) comparable to 
the kind of bipolar questions that are the focus of attention in the current study, that is, questions 
that are bipolar because the response options state both of the opposing answering alternatives 
(see Box 2.1). 
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questions varies (Drolet & Morrison 2001; Nunnally 1978; Schmitt & Stults 1985; 

Swain, Weathers & Niedrich 2008).  

When the effect of question wording on a set of questions on the same 

topic is considered, the reliability is a measure for the precision of the 

measurement. Menezes and Elbert (1979) compared the reliability for mixed sets of 

positive and negative questions with the reliability for full sets of bipolar questions. 

Results show no differences between the sets of unipolar questions and the sets of 

bipolar questions. The conclusion to be drawn from these results is that apparently 

it makes no difference how balanced sets of questions are comprised.  

Even though the Menezes and Elbert’s advice to balance survey questions 

is important, a comparison of the reliability for full sets of positive, negative, and 

bipolar questions is at least equally important. The main reason for this is that the 

advice to obtain balance is not as self-evident as it may seem. As has also been 

discussed in Swain et al. (2008), balanced sets of questions create unexpected factor 

structures (e.g. Babakus & Boller 1992), balanced sets of survey questions cause 

problems in cross-cultural studies (e.g. Steenkamp & Burgess 2002), and most 

importantly, the justification for the advice to balance survey questions by mixing 

positive and negative questions rests on the unproven assumption that these 

different kinds of unipolar question are always equally susceptible to response 

tendencies (e.g. Herche & Engelland 1996; Javeline 1999). This criticism, but also 

the wording effects in terms of mean answers that may arise for individual 

questions, provide the two main reasons to investigate the reliability of full sets of 

positive, negative, and bipolar questions in the current study.  

 

 

2.2 METHOD 

 

2.2.1 Set-up and materials 

Twelve split-ballot experiments were conducted to compare the answers to 

positive, negative, and bipolar questions. In each experiment, respondents read a 

text. Afterwards, they filled out a survey in which they expressed their opinions and 

attitudes about the quality of the text. Three versions of the survey were 

constructed: questions that were worded positively in version 1 were worded 

negatively in version 2 and were posed on a bipolar scale in version 3. Each study 

also included a large number of filler questions which had an identical wording 

across the survey versions. Respondents were always randomly assigned to one of 

the three survey versions, and they participated in only one of the twelve studies. 

The experiments were all administered in Dutch, and hence, to native speakers of 

Dutch.  
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The choice to measure the influence of question wording in studies 

assessing attitudes towards texts, was motivated from the current debate in the field 

of communication studies on how attitudes towards texts can best be measured 

(e.g. Anderson & Fornell 2000; Brooke 1996; Muylle, Moenaert & Despontin 2004; 

Van Schaik & Ling 2005). In these studies several theoretical constructs are defined 

and each construct is measured by either a mixed set of positive and negative 

questions, or a full set of bipolar questions. In the twelve experiments in the 

current study, the survey questions were always constructed using the guidelines 

given by Maes, Ummelen and Hoeken (1996). These authors distinguish perceived 

text comprehension and perceived attractiveness of the text as underlying constructs of text 

quality. Both clusters are measured with six questions (see Table 2.1). Besides the 

twelve questions related to these constructs, a separate question was asked about 

the image of the sender in most of the studies.  

 

Table 2.1: Questions used to assess the perceived text comprehension, the perceived 

attractiveness of the text, and the image of the sender. 

Dutch wording English translation 
 

Comprehension: The text is… 

Ingewikkeld/Eenvoudig Simple/Complicated 

Duidelijk/Onduidelijk Clear/Unclear 

Overzichtelijk/Onoverzichtelijk Orderly/Chaotic 

Logisch/Onlogisch opgebouwd Logically/Illogically arranged 

Bondig/Omslachtig Concise/Wordy 

Makkelijk/Moeilijk Easy/Difficult 
 

Attractiveness: The text is… 

Aansprekend/Afstandelijk Appealing/Distant 

Uitnodigend/Afhoudend Inviting/Reluctant 

Boeiend/Saai Fascinating/Boring 

Persoonlijk/Onpersoonlijk Personal/Impersonal 

Afwisselend/Eentonig Varied/Monotonous 

Interessant/Oninteressant Interesting/Uninteresting 
 

Image of the sender: The sender is… 

Deskundig/Ondeskundig Expert/Amateur 

 

While the same word pairs were used for the manipulations in each study, and 

while all surveys were self-administered, there was variation across studies in a large 

number of non-manipulated characteristics. This variation can be considered 

random variation; the 12 experiments were conducted by MA-students in an 

advanced course on survey design, and they independently made the various 

choices about the design of the survey. Therefore, some studies phrased the 
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questions in an objective way (The text is…), whereas others used a more subjective 

phrasing (I think the text is…). Moreover, the response scales varied with respect to 

the number of scalar points used: two studies used five-point scales; the others 

used seven-point scales. In addition, the manipulated questions had a different 

position in the survey; some studies first measured perceived text comprehension, others 

first measured perceived attractiveness, and again other studies mixed the questions 

about these two constructs. We refer to Appendix 2.1 for a more detailed overview 

of several design characteristics of the various studies.  

Importantly, the variation in contextual characteristics provides an 

opportunity to investigate the generalizability of wording effects. As most of the 

characteristics that were varied between studies by itself are shown to affect survey 

answers (e.g. Tourangeau, Rips & Rasinski 2000; Weijters, Cabooter & Schillewaert 

2010), the variation in these characteristics will create a considerable variance; 

hence, this variation causes a strict test for deciding whether wording effects can be 

generalized.  

 

2.2.2 Respondents 

In each of the twelve experiments, about 200 respondents took part. They were 

always the target group of the text. As the type of text read varied across studies, 

there was also variation in the type of respondents participating. For example, in 

one of the studies, members of the Dutch Epilepsy Foundation, mainly elderly 

people, rated the quality of the institution’s yearly magazine. In another study, the 

quality of a new teaching method was evaluated among high school pupils. In a 

third study, a heterogeneous sample of adults rated the quality of a persuasive text 

about organ donation. As respondent characteristics may also affect the size and 

occurrence of wording effects (e.g. Narayan & Krosnick 1996; Schuman & Presser 

1981), this variation again allows for an opportunity to generalize: do wording 

effects for contrastive questions arise in spite of the variation between studies in 

the type of respondents taking part in the survey? For a more detailed description 

of the type of respondents participating in each study, we refer to Appendix 2.1.  

 

2.2.3 Analysis 

We determined the effect of question wording in two steps. First, to investigate 

effects of question wording for each specific word pair in each specific study, a 

separate t-test was performed for each comparison – that is to say, 

positive/negative, positive/bipolar, and negative/bipolar. By reporting the mean 

effects sizes, an impression will be given of the impact of the choice of wording in 

individual studies.  
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 Second, to examine whether effects of question wording for each word 

pair can be generalized beyond the study level, multilevel analysis was used. This is 

a statistical technique capable of separately estimating the variance at the different 

levels of the sampling hierarchy. For the data obtained in the current study it is 

important to estimate the variance at different levels of the sampling hierarchy: 

there may be an overall effect of question wording for a specific word pair, but the 

size of this effect may vary between studies. By estimating the between-study 

variance separately from the residual variance, the chance of making a type-1 error 

(rejecting H0 while H0 is true) is properly controlled for. Note that the statistical 

technique we choose is not a form of meta-analysis; all data points of all studies are 

taken into account in the analysis.  

For each word pair, a separate multilevel model was constructed in which 

three mean scores are estimated: one for positive, one for negative, and one for 

bipolar questions. These scores may vary between studies, as well as between 

persons within studies. Equation 2.1 formalizes the model we used. In this 

Equation, Yij is the answer of person i (i = 1, 2,…, Ij) in study j (j = 1, 2, …, 12). 

Moreover, there are three dummies (D) one for positive (D_POSITIVE), one for 

negative (D_NEGATIVE), and one for bipolar questions (D_BIPOLAR), which 

can be turned on if the observation matches the prescribed type. Using these 

dummies, three mean scores are estimated (β1, β2, β3), which may vary between 

persons (e1ij, e2ij, e3ij), and studies (u10j, u20j, u30j).  

 

Equation 2.1: 

Yij =  D_POSITIVEij (β1 + e1ij + u10j) +  

D_NEGATIVEij (β2 + e2ij + u20j) +  

D_BIPOLARij (β3 + e3ij + u30j). 

 

Regression weights are compared in a subsequent contrast test, which yields a χ2-

distributed test statistic (Goldstein 2003; Snijders & Bosker 1999). 

Another aim of this study is to investigate whether the same theoretical 

construct can be measured equally well with the three question formats. The 

reliability is used for this purpose, as it reflects the precision of the measurement 

when multiple questions about the same construct are asked. The reliability is 

calculated from the relative proportion of between-person variance as compared to 

the residual variance (cf. Lord & Novick 1968; Raudenbush & Bryk 2002). To 

obtain the between-person variance and the residual variance, the data have to be 

grouped per construct, instead of per word pair. For each construct (see Table 2.1), 

mean scores for positive, negative, and bipolar questions are estimated that may 

vary between words, persons, and studies.  
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In Equation 2.2 an example is given for the construct perceived text 

comprehension. In this Equation, Y_COMPREHENSIONhij is the answer for items h 

(h = 1, 2,…, Hij) of person i (i = 1, 2,…, Ij) in study j (j = 1, 2,…, 12). There are 

three dummies, one for positive (D_POSITIVE), one for negative 

(D_NEGATIVE), and one for bipolar questions (D_BIPOLAR), which can be 

turned on if the observation matches the prescribed wording alternative. Using 

these dummies three mean scores are estimated (β1, β2, β3), which may vary 

between items (e1hij, e2hij, e3hij), persons (u10ij, u20ij, u30ij), and studies (v100j, v200j, v300j).  

 

Equation 2.2: 

Y_COMPREHENSIONhij =  D_POSITIVEhij (β1 + e1hij + u10ij + v100j) +  

D_NEGATIVEhij (β2 + e2hij + u20ij + v200j ) +  

D_BIPOLARhij (β3 + e3hij + u30ij + v300j). 

 

With the parameter estimates obtained from this model, the reliability can be 

calculated using Equation 2.3 (cf. Lord & Novick 1968; Raudenbush & Bryk 2002). 

For each type of questions, that is, positive, negative, and bipolar questions, the 

between-person variance must be divided by the between-person variance added 

up with the item variance divided by the number of items. This gives a reliability 

coefficient (ρ) between 0 and 1, which indicates the relative proportion of 

systematic variance as compared to the non-systematic variance.  

 

Equation 2.3:  

ρpos =  S2
between individuals (S2

u10ij )       

S2
between individuals (S2

u10ij ) + S2
within individuals (S2

e1hij) /Nitems) 

 

ρneg =  S2
between individuals (S2

u20ij )       

S2
between individuals (S2

u20ij ) + S2
within individuals (S2

e2hij) / Nitems) 

 

ρbip =  S2
between individuals (S2

u30ij )       

S2
between individuals (S2

u30ij ) + S2
within individuals (S2

e3hij) / Nitems) 

 

 

2.3 RESULTS 

 

2.3.1 Response effects for individual questions in individual studies 

Table 2.2 shows the mean effect sizes (Cohen’s d) of the effects observed for 

individual questions in individual studies. Using Cohen’s criteria (1988), the effect 

size can be classified as either small (Cohen’s d between 0.2 and 0.5), medium 

(Cohen’s d between 0.5 and 0.8), or large (Cohen’s d larger than 0.8). 
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Table 2.2: Mean effect sizes for the differences between Positive (P), Negative (N), and Bipolar 

(B) questions (based on N effects/out of N studies).  

Word pair N>a P P > N N> B P> B B> P 

Simple/Complicated 1.0 (5/10)  1.1 (4/10) 0.5 (1/10)  

Clear/Unclear  1.8 (2/11)  2.2 (2/11) 0.8 (3/11) 0.6 (1/11) 

Orderly/ Chaotic  1.2 (4/11)  1.5 (2/11) 0.5 (2/11) 0.4 (1/11) 

Logical/ Illogical  0.9 (3/11)  1.2 (2/11) 0.5 (1/11)  

Concise/ Wordy  0.9 (3/11)  1.8 (1/11) 0.7 (1/11)  

Easy/ Difficult  1.5 (2/12)  1.1 (3/12) 0.5 (3/12)  

Appealing/ Distant 0.9 (3/7)  0.8 (1/7)  0.5 (1/7) 

Inviting/ Reluctant  0.8 (7/10)  0.5 (4/10)  1.0 (2/10) 

Fascinating/ Boring  1.1 (2/11)  1.7 (1/11) 0.5 (1/11)  

Personal/Impersonal  0.6 (5/10)  0.5 (2/10) 0.7 (2/10)  

Varied/ Monotonous  0.6 (3/10)  0.7 (3/10)  0.4 (1/10) 

Interesting/Uninteresting 1.2 (2/11) 0.5 (1/11) 1.2 (3/11) 0.9 (1/11)  

Expert/ Amateur 0.6 (3/7)  0.6 (3/7)   
a> A significantly more positive evaluation of the attitude object. 

 

For each word pair, various significant response effects are shown. Most effects are 

medium or large in size on average. For example, for the word pair logical/illogical, 

three out of the twelve studies show a difference between positive and negative 

questions. The mean effect size of these three effects is 0.9, which indicates a large 

effect. Moreover, for this word pair, in two studies a difference between negative 

and bipolar questions is shown. The mean size of these effects is 1.2, which is a 

large effect. For one study there is a difference between positive and bipolar 

questions. This effect is medium in size (Cohen’s d = 0.5). 

Across word pairs, there are clear parallels in the direction of response 

effects for each of the three comparisons (positive/negative; negative/bipolar; 

positive/bipolar). With respect to the difference between positive and negative 

questions, respondents are more likely to disagree with negative questions, than to 

agree with positive ones. This effect is found at least twice for every word pair and 

in total 44 times across 133 statistical tests (33%). The opposite yea-saying bias is 

observed only once, which is an extremely small number considering the chance of 

a type-1 error when conducting this many statistical tests.  

Also for the difference between negative and bipolar questions, a clear 

tendency is observed: respondents are more likely to disagree with negative questions 

than to pick the positive side of the bipolar scale. This effect is observed at least 

once for every word pair, and across word pairs, this effect is found 31 times 

(22%).  

As for positive and semantic differential questions, fewer effects are 

observed. The direction of these effects is inconsistent: sometimes respondents 



24| How easy is a text that is not difficult? 

 
 

 
 
 

express their opinions more positively when the question is worded positively, 

sometimes the opposite effect is found.  

Even though some parallels can be shown in response effects across word 

pairs, it is important to note that there are differences between word pairs in the 

consistency of effects across studies. For example, for the word pair logical/illogical, 

we already discussed that the effect size for the difference between positive and 

negative questions is 0.9. This reflects the mean effect size of three significant 

effects out of the twelve studies in which this word pair was measured. For the 

word pair inviting/reluctant the mean effect size for the difference between positive 

and negative question is 0.8. This represents the average effect size of seven 

significant effects out of the ten studies in which this word pair was measured. 

Thus, although the effect for logical/illogical is slightly larger on average, the effect 

for the inviting/reluctant is far more consistent across studies. Therefore it is 

important to examine the generalizability of wording effects across studies, so that 

the average effect to be expected in a new study is known. 

 

2.3.2 Generalizing beyond the question level5 

Table 2.3 shows the parameter estimates for the models that were used to assess 

whether response effects can be generalized across studies. 

Positive versus negative questions. For five out of the thirteen word pairs, 

respondents are in general more likely to disagree with negative questions than to 

agree with equivalent positive questions. Hence, for these word pairs there is an 

overall nay-saying bias. (appealing/distant χ2 = 5.52, df = 1, p = 0.02; simple/complicated 

χ2 = 5.61, df = 1, p = 0.02; personal/impersonal χ2 = 28.68, df = 1, p < 0.001; 

inviting/reluctant χ2 = 49.82, df = 1, p < 0.001; expert/amateur χ2 = 35.26, df = 1, p < 

0.001).  

 

 

 

 

                                                      
5 An explanation often mentioned for response effects for contrastive questions is attitude 

strength: only respondents holding weak attitudes towards the attitude object are said to be 
susceptible to the effect of question wording. Multiple indicators of attitude strength exist (see 
Petty and Krosnick 1995). One of them is attitude extremity. In all of the studies in the research 
under discussion here, respondents were asked to give their opinion about the two clusters on an 
alternatively worded question. For example: Indicate on a scale from 1 – 50 what you think about 
the attractiveness of the text. Pick “1” if you find the text completely unattractive; pick “50” if 
you find the text completely attractive. This question was used to detect the respondents holding 
the most extreme opinions (the 15 percent most positive and most negative opinions). Results 
show that attitude extremity does not moderate the response effects observed. Hence, the results 
reported in the current Section are applicable to respondents holding both strong and weak 
attitudes. 
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Table 2.3: Parameter estimates for the three question types (S2
s: variance between studies; S2

r: 

residual variance). 

 

Word pair 

Mean negative 

(S2
s; S2

r
 a) 

Mean positive  

(S2
s; S2

r) 

Mean bipolar 

(S2
s; S2

r) 

 

Effectb 

Personal/Impersonal 3.90 (0.6; 2.3) 3.31 (0.7; 2.0) 3.55 (0.4; 1.6) N>B>P 

Inviting/Reluctant  4.28 (0.4; 1.5) 3.49 (0.7; 1.8) 3.84 (0.3; 1.8) N>B>P 

Appealing/Distant 4.15 (0.5; 1.7) 3.68 (0.6; 1.7) 3.83 (0.2; 1.8) N>P; N>B  

Simple/Complicated 5.26 (0.8; 1.7) 4.59 (1.2; 1.7) 4.60 (0.9; 1.8) N>P; N>B 

Expert/Amateur 4.61 (0.5; 1.7) 4.07 (0.3; 2.0) 4.29 (0.1; 1.7) N>P 

Easy/Difficult 5.30 (0.7; 1.8) 4.98 (1.4; 1.5) 4.80 (1.0; 1.6) N>B 

Interesting/ 

Uninteresting 

4.12 (0.4; 2.5) 3.93 (0.4; 2.2) 3.56 (0.5; 2.3) P>B 

Fascinating/Boring 3.82 (0.4; 2.4) 3.68 (0.4; 1.9) 3.54 (0.3; 2.1) n.s. 

Orderly/Chaotic 4.99 (0.3; 2.3) 4.68 (0.6; 1.7) 4.55 (0.4; 2.0) n.s. 

Logical/Illogical 4.55 (0.6; 2.3) 4.35 (0.8; 1.9) 4.26 (0.7; 1.9) n.s. 

Clear/Unclear 5.21 (0.3; 2.0) 4.94 (0.7; 1.5) 4.75 (0.8; 1.8) n.s. 

Concise/Wordy 4.46 (0.9; 2.1) 4.20 (0.7; 1.8) 4.08 (0.9; 1.6) n.s. 

Varied/Monotonous 3.86 (0.3; 2.3) 3.64 (0.2; 1.8) 3.60 (0.1; 1.8) n.s. 

Note. A higher mean score represents a more positive opinion towards the attitude object.  
a The residual variance for each of the word pairs is relatively large. This is because the variation 
between persons is also at this level; the between-person variance cannot be estimated separately 
from the residual variance in this model. b The significant differences between P (positive), N 
(negative) and B (bipolar) questions are given; > indicates a significantly more positive evaluation 
of the attitude object. 

 

The word pair personal/impersonal is one of the pairs for which an overall nay-saying 

bias is observed. Let us take this word pair to examine the difference between 

positive and negative questions more closely. For personal/impersonal, the nay-saying 

bias can be summarized as follows: a text is evaluated as being more personal when 

we ask how impersonal the text is. From the parameter estimates in Table 2.3 it can 

be calculated that the mean difference between those two wordings is 0.59 scalar 

points on (approximately) a seven-point scale6. Hence, in a random study the 

expected difference between ‘disagree with impersonal’ and ‘agree with personal’ will be 

0.59 scalar points. Nevertheless, we already know that an effect for this word pair is 

not found in each study (see Table 2.2). The study standard deviation for this 

specific word pair is 0.817. This means that the effect of question wording is 

                                                      
6 In this case, the mean difference in answers is 3.90 - 3.31 = 0.59. The mean answering 
differences must always be related to the average length of the answering scale across studies. For 
each word pair the exact average length of the response scale can be calculated from Appendix 
2.1 and 2.2. For personal/impersonal the average length of the scale was 6.7 scalar points. For the 
other word pairs the average scale length approaches a seven-point scale as well. 
7 The study standard deviation can be calculated by taking the square root of the average study 
standard deviation for the two wording alternatives. For personal/impersonal that is √ ((0.73 + 
0.60)/2); please note that the variances in Table 2.3 are rounded on one decimal. 
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medium in size as compared to the differences between studies (Cohen’s d = 0.73). 

This also means that in an 80% confidence interval the expected difference 

between ‘disagree with impersonal’ and ‘agree with personal’ will lie between -0.33 and 

1.32 scalar points on, approximately, a seven-points scale. Hence, in a set of 

random studies respondents will usually be observed to express their opinions 

more positively when the question is worded negatively, but the size of this effect 

will vary across studies and in some studies there will be no effect at all, or will 

even find an effect in the opposite direction.  

Apart from the five word pairs for which such an overall effect is 

observed, there are eight word pairs for which no overall difference between 

positive and negative questions can be shown (all χ2 < 3.84, df = 1, p > 0.05). For 

these word pairs, the significant differences in Table 2.2 can be considered to be 

random error effects; there are no systematic differences that are stable across 

experimental contexts. However, this does not mean that the individual studies do 

not show any effects for these word pairs (also see Table 2.2). 

Negative versus bipolar questions. When we compare the answers to the 

negative and the bipolar questions, results show that for five out of the thirteen 

questions respondents express their opinions more positively on negative questions 

than on bipolar questions (appealing/distant χ2 = 9.31, df = 1, p < 0.01; 

simple/complicated χ2 = 4.98, df = 1, p < 0.03; personal/impersonal χ2 = 13.19, df = 1, p 

< 0.001; inviting/reluctant χ2 = 19.00, df = 1, p < 0.001; easy/difficult χ2 = 4.21, df = 1, 

p < 0.04). For example, this means that respondents are more likely to disagree with 

a statement ‘this text is impersonal’ than to pick the positive side of the bipolar 

question ‘this text is personal – impersonal’. The expected mean differences for these 

effects are generally somewhat smaller than for the difference between positive and 

negative questions. Interestingly, four of these five word pairs also show a 

difference between positive and negative questions.  

For the remaining eight word pairs, no significant difference between the 

negative and the bipolar wording is observed (all χ2 < 3.84, df = 1, p > 0.05). 

Hence, for these word pairs, the effect of question wording cannot be generalized 

beyond the question level.  

Positive versus bipolar questions. The results of our comparison between the 

answers of positive and bipolar questions are not that straightforward. For the 

word pair interesting/uninteresting respondents express their opinions more positively 

when the question is worded positively (χ2 = 19.28, df = 1, p < 0.001). However, 

for the word pairs personal/impersonal and inviting/reluctant the opposite holds: 

respondents express their opinions more positively when asked bipolar questions as 

compared to positive questions (χ2 = 5.41, df = 1, p < 0.02 and χ2 = 4.87, df = 1, p 

< 0.03 respectively). For the remaining 10 word pairs, no significant differences 
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between positive and bipolar questions are observed (all χ2 < 3.84, df = 1, p > 

0.05).  

 

2.3.3 The effect of question wording on the reliability 

Table 2.4 shows the reliability coefficients for the three wording alternatives. The 

overall reliability for the three wording alternative always lies between 0.70 and 

0.80. This means that the perceived text comprehension and perceived attractiveness can be 

measured in a reliable way by positive, negative, and bipolar questions. These 

overall reliability coefficients, however, are always surrounded by a considerable 

study standard deviation (see Appendix 2.3). Thus, there is considerable variation in 

the reliability across studies.  

 

Table 2.4: Reliability of the three question types. 

 Reliability 

Wording Perceived comprehension Perceived attractiveness 
 

Positive 

Negative 

Bipolar 

 

0.70 

0.72 

0.74 

 

0.73 

0.74 

0.80 

 

When comparing the overall reliabilities using Hakstian and Whalen’s significance 

test (1976), results show significant differences between the reliability coefficients 

for the three wording alternatives. For the cluster on perceived attractiveness, the 

bipolar wording shows a larger consistency than both the positive wording (M = 

17.36, df = 1, p < 0.001) and the negative wording (M= 13.27, df = 1, p < 0.001). 

Between the positive and the negative wording, no such differences exist (M= 0.29, 

df = 1, p = 0.87). For the cluster on perceived text comprehension, the reliability 

coefficients for the three wording alternatives do not differ significantly (in all 

cases: p > 0.05).  

 

 

2.4 CONCLUSION AND DISCUSSION 

 

The current study reports on twelve split-ballot studies that investigate the choice 

for a positive, a negative, or a bipolar wording. In each of these studies, the same 

thirteen contrastive adjectives were used for the manipulations. Using this set-up, 

we investigated whether for each word pair the effect of question wording can be 

generalized across studies. Knowledge about the generalizability of response effects 

is important to predict wording effects for contrastive questions in future studies. 

Moreover, there is only need for a theoretical explanation of an underlying 
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mechanism that causes the effect when wording effects for various contrastive 

questions can be generalized. In the current study, we investigated the effect of 

question wording on both the mean answers and the reliability.  

The effect of question wording on the mean answers was first investigated 

for individual questions in individual studies. This was done to illustrate what effect 

question wording may have in a specific context. Results show that for each word 

pair there are studies in which the wording of the question has a significant effect 

on the mean answers. These effects are usually medium or large in size. Thus, 

question wording may have a substantial effect on the response distribution for 

some questions in some studies. Clear tendencies in the direction of response 

effects could be observed: respondents are often more likely to disagree with 

negative questions than to agree with positive ones. In addition, respondents are 

often more likely to disagree with negative questions than to choose the positive side 

of the bipolar scale. These effects could be shown at least once for each word pair, 

but the number of occurrences of these effects varied greatly across word pairs. In 

addition, occasional other effects were also observed for each word pair. 

Next, the generalizability of the wording effect across studies was 

examined for each word pair. Results show an overall generalizable wording effect 

for about half of the word pairs investigated. These wording effects are largely 

consistent in their direction, and mirror what was observed previously: respondents 

are more likely to disagree with negative questions than to agree with positive 

questions or than to choose the positive side of the bipolar scale. In other words, 

where respondents usually give comparable answers to positive and bipolar 

questions, respondents express their opinions more positively to negative questions 

than to positive and bipolar questions. Importantly, these results indicate that a 

similar effect is to be expected in future individual studies in which these word 

pairs are used. Yet, the large between-study variance indicates that the size of the 

wording effect is likely to fluctuate in such future studies, and that there may also 

be cases in which no effect at all will be observed. 

For the other half of the word pairs, results of individual studies could not 

be generalized. This indicates that for these word pairs no wording effect can be 

expected in future studies. However, this does not mean that a wording effect may 

never be found; the current study provided a pretty strict test for the 

generalizability of wording effects, and results of the individual questions in the 

individual studies clearly showed that wording effects may sometimes be found 

these word pairs too. These effects consistently practiced in the same direction as 

we have seen before: respondents express their opinions more positively when the 

question is worded negatively. 
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All in all, results of the current study are in line with previous studies on 

wording effects for contrastive questions showing variation in the size and 

direction of wording effects (e.g. Falthzik & Jolson 1974; Holleman 1999a; 

Menezes & Elbert 1979; O’Neill 1967; Schuman & Presser 1981). The current 

study adds to the existing literature that for some word pairs wording effects are 

mostly random error effects, while for other word pairs the wording effects are 

substantial when generalizing over variation in all sorts of contextual study 

characteristics. The direction of the wording effects is in line with the wording 

effect observed for forbid an allow questions (Holleman 1999a): respondents are 

more likely to disagree with negative questions than to choose the positive side of 

the bipolar scale. 

Another aim of the current study was to investigate the effect of question 

wording on the distribution of answers. Results show that when generalizing across 

studies, the reliability coefficients of the three wording alternatives are always 

acceptable. The reliability of the three question formats was nevertheless compared 

between the three question formats. This was done on two occasions. For one 

cluster there was no difference in the reliability for positive, negative, and bipolar 

questions. For the other cluster, the bipolar questions showed a higher consistency 

than the other two wordings. These results suggest that perhaps bipolar questions 

show the largest internal consistency, whereas positive and negative questions are 

equally consistent. 

For survey practice, results of the current study have at least two 

important implications. First, the results once again show that answers given to 

survey questions can only be interpreted with respect to the exact wording of the 

question. That is, if a respondent disagrees with the statement this book is fascinating, 

survey researchers must not conclude that the respondent thinks that the book is 

boring. In other words, no absolute meaning can be attached to survey answers; 

survey answers are measured on an interval scale at best. 

Second, results indicate that multiple questions should be used for 

measuring theoretical constructs. Positive, negative, and bipolar questions may be 

chosen, as all three wordings provide reliable answers. In contrast to Menezes and 

Elbert (1979), we advise against measuring attitudes with mixed sets of positive and 

negative questions. Based on results of the current study, we must conclude that 

mixing positive and negative questions will artificially lower the reliability of a set of 

questions: as respondents express their opinions differently to positive and negative 

questions, mixing positive and negative questions will necessarily create additional 

between item-variance (residual variance). As the reliability is a function of the 

between-item variance, the reliability will decrease if the between-item variance 

increases. If survey researchers do decide to mix positive and negative wordings 
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because of the many advantages this strategy has, one might consider wording all 

questions about construct X positively and all questions about construct Y 

negatively, and to mix the questions of those constructs throughout the survey. 

This way, there will be no negative effect on the reliability, while still being able to 

make respondents aware of the fact that the content of the different items varies.  

The current study also raises several issues for future research. For one, 

although this study focuses on the generalizability of wording effects, some 

generalization issues are left unaddressed. Most importantly, the current research 

integrates studies targeted at measuring people’s opinions and attitudes towards 

texts. As the reading of the text was the respondent’s first encounter with the 

attitude object, these opinions and attitudes were always computed on the spot. 

Therefore, in a future study, it would be interesting to measure the effect of the 

same word pairs in attitude questions with respect to more deeply rooted attitudes 

and other attitude objects.  

Another aim for future studies might be to better understand the variation 

surrounding the response effects observed here. First, variation has shown to arise 

on a study level. This variation probably exists because the wording effect interacts 

with all kinds of contextual characteristics, such as the number of scale points, the 

position of the question in the survey etcetera. In a meta-analysis by Holleman 

(1999a), an exploration is presented about how certain contextual factors explain 

part of the between-study variance for forbid and allow questions. However, as 

Holleman notes, such a post hoc “explanation” is not unproblematic, because 

many experimental characteristics are confounded, and because the interactions 

between the different contextual variables can hardly be modeled because there are 

too many of them. Therefore, if more insight into these factors is required, it would 

be best to systematically vary those characteristics across multiple smaller studies. 

Second, the current study also shows that it is likely that between-word 

pair variation in survey wording effects exists in addition to the between-study 

variation; while the object of evaluation was identical for all word pairs in all studies 

(i.e. “the text”), we did observe variation in the occurrence of wording effects 

across word pairs. In semantics, there is a growing interest in the way gradable 

adjectives can be classified (Kennedy 2007; Kennedy & McNally 2005; Rotstein & 

Winter 2004). A distinction is made between words for which the reference point is 

fixed, and words for which the reference point is more context dependent. In a 

future study it would be interesting to examine if such a classification explains the 

between-word pair variation that was observed here. 

The most important step for future research, however, is to obtain insight 

into the validity of contrastive questions. The current study has shown that in spite 

of variation between studies and word pairs, wording effects for contrastive 
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questions exist. Therefore, insight into the validity of contrastive questions is 

required to know what we are actually measuring with positive, negative, and 

bipolar questions. Such insight can be obtained by comparing the three wording 

alternatives with respect to other quality criteria, such as the divergent validity, and 

the stability over time (compare Friborg, Martinussen & Rosenvinge 2006; Saris et 

al. 2010). Another possibility would be to investigate data quality from a more 

theoretical perspective: are contrastive questions equally valid, i.e. measuring the 

same underlying attitude, or not? For forbid and allow questions, this question has 

been investigated by looking into the cognitive processes underlying question 

answering (e.g. Chessa & Holleman 2007; for a cognitive model see Tourangeau et 

al. 2000; Tourangeau & Rasinski 1988). Such an approach provides theoretical 

insight into the representation of attitudes, as well as practical knowledge about the 

validity of survey questions. Hence, both of these reasons provide ample 

justification for such a future study. 
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Appendix 2.1: Overview of study characteristics. 

 

Study N  Topic Author Respondents Sampling procedure 

1 151 Convince people to quit smoking European Union Heterogeneous In trains 
2 155 Convince people to join the asthma fund Non-profit organization Students At the university 
3 120 Convince people to take a credit card  Bank Students At the university 
4 145 Inform people on teaching methods Government High school pupils In high school classes 
5 127 Inform people about alternative healing Government High school pupils In high school classes 
6 110 Convince people to book a holiday Profit organization Students During a course on methodology 
7 130 Convince people to be a donor Government Heterogeneous In trains 

8 150 Convince people that working for people 
older than 65 is good 

Government Students At the university 

9 130 Convince women to buy breast growing 
pills 

Profit organization Heterogeneous (women) Lingerie stores 

10 80i Convince people to help the poor Non-profit organization Heterogeneous In companies 
11 210 Inform people about the new healthcare 

system 
Government Students HBO students 

12 111 Inform members about the Dutch Epilepsy 
foundation 

Non-profit organization Elderly Members of the epilepsy foundations 

Total 1619     

 

                                                      
i In this study only the answers to positive and negative questions were compared.  
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Overview of study characteristics (continued). 

Study Type of sample Assignment of 
respondents to 
conditions 

Are the experimental 
groups equal with 
respect to demographic 
characteristics & answers 
to fillers? 

Group setting or individual 
setting 

Mode of administration 

1 Convenience  Random Yes Individual + small groups Paper (self-administered) 
2 Convenience Random Yes Individual Paper (self-administered) 
3 Convenience Random Yes Individual + small groups Paper (self-administered) 
4 Convenience Random Yes Group (school classes) Paper (self-administered) 
5 Convenience Random Yes Group (school classes) Paper (self-administered) 
6 Convenience Random Yes Group (school classes) Paper (self-administered) 
7 Convenience Random Yes Individual + small groups Paper (self-administered) 

8 Convenience Random Yes Individual Paper (self-administered) 
9 Convenience Random Yes Individual Paper (self-administered) 
10 Convenience Random Yes Individual + small groups Paper (self-administered) 
11 Convenience Random Yes Individual + small groups Paper (self-administered) 
12 Random sample (response 

rate: 20%) 
Random Yes Individual Paper (self-administered) 
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Overview of study characteristics (continued). 

Study N scalar points Don’t know- option Response format Likert 
scales 

Response format bipolar scale Question wording 

1 7 No Disagree-Agree Unbalanced (pos-neg) Subjective(I think…) 
2 7 No Agree-Disagree Unbalanced (pos-neg) Subjective 
3 7 No Disagree-Agree Balanced Subjective 
4 7 No Disagree-Agree Unbalanced (pos-neg) Subjective 
5 7 No Disagree-Agree Balanced Subjective 
6 7 No Agree-Disagree Unbalanced (pos-neg) Subjective 
7 7 No Agree-Disagree Unbalanced (pos-neg) Objective (The text is…) 

8 7 No Disagree-Agree Unbalanced (neg-pos) Subjective 
9 7 No Agree-Disagree Unbalanced (pos-neg) Objective 
10 5 No Disagree-Agree Does not apply Objective + Subjective 
11 7 No Disagree-Agree Balanced Subjective 
12 5 No Agree-Disagree Unbalanced (Pos-Neg) Objective 

Note. In each study the meaning of the response categories was explained in the introduction to the survey; the middle category of the positive and negative 

questions was explained to mean ‘neither agree nor disagree’, whereas it was labeled as ‘neither X nor Y’ in the bipolar version. 
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Appendix 2.2: Overview of studies and subjects per word pair. 

 

Word Pair Study numbers NSubjects 

Logical/Illogical  1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 1619 

Easy/Difficult 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 1619 

Clear/Unclear 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 12 1539 

Orderly/Chaotic 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 12 1539 

Fascinating/Boring 1, 2, 4, 5, 6, 7, 8, 9, 10, 11, 12 1499 

Interesting/Uninteresting 1, 2, 4, 5, 6, 7, 8, 9, 10, 11, 12 1499 

Concise/Wordy 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12 1469 

Personal/Impersonal 1, 2, 4, 5, 7, 8, 9, 10, 11, 12 1389 

Varied/Monotonous 1, 2, 4, 5, 6, 7, 8, 9, 10, 11 1388 

Inviting/Reluctant 1, 2, 4, 5, 6, 8, 9, 10, 11, 12 1369 

Simple/Complicated 1, 2, 4, 5, 6, 7, 8, 9, 10, 11  1357 

Appealing/Distant 1, 4, 5, 9, 10, 11, 12 958 

Expert/Amateur 1, 2, 3, 8, 9, 10, 12 897 
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Appendix 2.3: Parameter estimates for models used to assess the reliability. 

 

Wording Mean S2
study S2

persons S2
items 

 

Comprehensiveness 

Positive 

Negative 

Bipolar 

4.59 

4.91 

4.52 

0.81 

0.57 

0.61 

0.57 

0.74 

0.66 

1.30 

1.52 

1.31 
 

Attractiveness 

Positive 

Negative 

Bipolar 

3.64 

4.06 

3.70 

0.39 

0.34 

0.19 

0.69 

0.82 

0.84 

1.29 

1.45 

1.14 

Note. In all cases, a higher mean score represents a more positive opinion towards the attitude 

object. Thus a higher mean score represents more agreement with the positive question, more 

disagreement with the negative question, and an evaluation more on the positive side of the 

bipolar scale.  



 

 
 

 

CHAPTER 3 

 

 

ABSOLUTELY RELATIVE OR RELATIVELY ABSOLUTE? 

EXPLAINING VARIATION BETWEEN WORD PAIRS IN 

WORDING EFFECTS FOR CONTRASTIVE QUESTIONS 

 

 

 

Abstract 1 

Respondents are more likely to answer no or disagree to negative survey questions 

(e.g. This text is boring. Yes/No) than yes or agree to positive ones (e.g. This text is 

interesting. Yes/No). The size of this effect, however, varies largely between word 

pairs. A semantic classification of adjectives in closed scale/absolute and open 

scale/relative types was predicted to explain this variation. To classify survey 

adjectives, a judgment experiment was conducted. Language users (N=173) rated 

sentences in which an adjective was modified by the maximizer completely or the 

approximator almost: it should be possible to combine closed scale/absolute 

adjectives with these modifiers, in contrast to open scale/relative adjectives for 

which this is not the case. Results show that language users agree on which 

adjective and degree modifier combinations are acceptable and which combinations 

are unacceptable. Moreover, the two methods, almost and fully, show convergent 

validity. However, the rating of the same combination of a specific adjective and a 

specific degree modifier varies across contexts. This suggests that neither of the 

two methods allows for an unambiguous classification of adjectives. Hence, the 

distinction between closed scale/absolute and open scale/relative adjectives cannot 

explain variation in survey response effects. For semantics and pragmatics results 

indicate that context plays a crucial role in the linguistic behavior of adjectives and 

degree modifiers. 

 

 

 

 

                                                      
1 This Chapter has been published as Kamoen, N., Holleman, B., Nouwen, R., Sanders, T., & 
Van den Bergh, H. (2011). Absolutely Relative or Relatively Absolute? The linguistic behavior of 
gradable adjectives and degree modifiers. Journal of Pragmatics, 43, 3139-3151.  
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3.1 INTRODUCTION 

 

The choice for a positive or a negative wording matters in all sorts of language use 

situations. For example: when ground beef is described as 75% lean it tastes better 

than when being described as 25% fat (Levin & Gaeth 1988). Women are more 

prone to engage in breast self-examination when confronted with information 

stressing the negative effects of abstaining from breast self-examination, than when 

presented with information stressing the positive consequences of engaging in 

breast self-examination (Meyerowitz & Chaiken 1987). And in surveys, respondents 

are more likely to answer no when asked whether speeches against democracy 

should be forbidden, than to answer yes when asked whether speeches against 

democracy should be allowed (e.g. Rugg 1941).  

The above are all examples of so-called framing effects (cf. Levin, 

Schneider & Gaeth 1998). In this Chapter, we will focus on framing effects in 

attitude surveys. These have been investigated extensively since they were first 

discovered by Rugg in the 1940’s (see the example above; see also Bishop, Hippler, 

Schwarz & Strack 1988; Hippler & Schwarz 1986; Holleman 2000; Kamoen, 

Holleman & Van den Bergh 2007; Krosnick & Schuman 1988; Schuman & Presser 

1981; Waterplas, Billiet & Loosveldt 1988). The main conclusion to be drawn from 

these studies is that, as in Rugg’s study, respondents are generally more likely to 

answer no or disagree to negative survey questions than yes or agree to positive ones. 

In other words: respondents express their opinions more positively when the 

question is worded negatively.  

In spite of a general tendency for negative questions to be answered more 

positively, survey studies also show there is a large variation in the size of this 

effect: it is not the case that a wording effect in the expected direction is observed 

for every manipulated question in every experiment. This variation is partially 

attributable to differences in the question content and factors of the 

communicative context that are varied between studies (e.g. Bishop et al. 1988; 

Holleman 1999a). In addition, Kamoen, Holleman, and Van den Bergh (2007) 

show that when generalizing across study and question characteristics, variation 

between word pairs exists too. In this latter study, wording effects for thirteen 

contrastive word pairs were investigated. Each contrastive word pair was examined 

in a range of about fifteen experimental settings. Results showed that for some 

pairs an effect of question wording could be generalized across experimental 

settings: respondents express their opinions more positively when the question is 

worded negatively (e.g. simple/complicated; appealing/distant). For other word pairs the 

wording effect was not consistent across experimental settings (e.g. clear/unclear; 

logical/illogical).  
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An important issue raised by these results is: how can between-word pair 

variation in response effects for contrastive attitude questions be explained? Several 

survey researchers have proposed that semantic characteristics of words may 

explain part of this variation (e.g. Hayes 1939; Holleman 2000; Molenaar 1982). In 

the current study, a first step will be taken to apply the study of semantics to the 

field of survey research: it will be investigated whether or not adjectives often used 

in surveys, such as easy/difficult and clear/unclear, can be classified unambiguously 

into different semantic types.  

The semantics of contrasts have been studied since Aristotle. During the 

past decade, the study of gradable adjectives has gained renewed interest (Croft & 

Cruse 2004; Kennedy 1999; 2001; 2007; Kennedy & McNally 2005; Paradis 1997; 

2000; 2001; 2008; Paradis & Willners 2006; Rotstein & Winter 2004; Syrett 2007; 

Tribushinina 2008; 2009). Working from different linguistic perspectives, several 

researchers have proposed similar ways in which adjectives can be classified into 

different types. In the current study, we will adopt the degree perspective as starting 

point (e.g. Kennedy 2007; Kennedy & McNally 2005; Rotstein & Winter 2004)2, to 

explain how adjectives can be distinguished into two semantic types based on the 

scale structure and the type of comparison standard. 

On the one hand, there are antonyms such as tall and short that map their 

arguments onto an open scale lacking endpoints (e.g. Kennedy 2007; Kennedy & 

McNally 2005). Open scale adjectives are interpreted against a contextually 

determined “relative” comparison standard (e.g. Kennedy 2007; Kennedy & 

McNally 2005). For tall and short, this is illustrated by the fact that both an adult and 

a toddler can be referred to as tall, even though a tall adult is much taller than a tall 

toddler is. 

On the other hand, there are adjectives that map their arguments onto 

(partially) closed scales that do have endpoints on either or both sides (e.g. 

Kennedy 2007; Kennedy & McNally 2005). For the pair bent/straight, straight is 

associated with a maximum element that is ordered above all others. Intuitively this 

follows from the observation that, for example, a line can be maximally straight. 

Hence, the scale of bent/straight is partially closed. Fully closed scales, of which the 

scale for full/empty is an example, are less common. Such scales are associated with 

two maximal endpoints  

                                                      
2 It is a relatively dominating view in semantics that “gradable adjectives map their arguments 
onto abstract representations of measurement or DEGREES. (…) A set of degrees totally 
ordered with respect to some DIMENSION (height, cost, etc.) constitutes a SCALE” (Kennedy 
2007: 4). This means that, for example, in the sentence John is tall, the argument John is mapped 
onto some degree on the scale of the dimension of height.  
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Adjectives that map their arguments onto (partially) closed scales are 

interpreted against a context independent standard of comparison. There are two 

subtypes of such absolute comparison standards. Maximum standard adjectives, 

such as straight, full, and empty always describe a maximal degree of the relevant 

property or, put differently, a zero degree of the opposite property. For example, if 

a stick is straight, this roughly means that the stick is ‘free of bend’ (compare 

Kennedy 2007). This rough definition applies to the adjective irrespective of what 

exactly is being described as straight, for example, a stick or a line. Minimum standard 

adjectives such as bent always describe ‘a non-zero degree of a relevant property’: if 

a stick is bent this roughly means that it has ‘non-zero bend’ (compare Kennedy 

2007).3 

In the search for an explanation of between-word pair variation in framing 

effects, the fact that open scale/relative and closed scale/absolute word pairs are 

associated with different entailment patterns (e.g. Cruse 1986; Kennedy & McNally 

2005; Rotstein & Winter 2004), is particularly interesting. For open scale/relative 

adjectives, there is no one-on-one relation between the denial of the one pole and 

the affirmation of the other. However, for closed scale/absolute word pairs, this 

one-on-one relation does exist. This is shown in (3.1; example taken from Kennedy 

& McNally 2005: 359) and (3.2). 

 

 (3.1)  The door is not large (small). |≠ The door is small (large). 

 (3.2)  The stick is not bent (straight). |= The stick is straight (bent). 

 

Applied to survey contexts, this means it is to be expected that a larger difference 

in answers occurs for contrastive questions with relative adjectives. As for relative 

adjectives there is no one-on-one relation between the denial of the one pole and 

the affirmation of the other, this implies that someone who answers no to a positive 

question with a relative adjective, does not necessarily have to answer yes to the 

same question worded negatively. For absolute adjectives this one-on-one relation 

does exist, which suggests that respondents may be more likely to give the same 

answer to positive and negative questions.  

To test whether this typology of adjectives explains variation in survey 

response effects, sets of open scale/relative and closed scale/absolute survey 

adjectives are required. Such sets, however, cannot be distilled from the semantic 

literature directly: survey adjectives such as acceptable/unacceptable, easy/difficult and 

good/bad are not often analyzed as exemplar cases of closed scale/absolute or open 

                                                      
3 These examples seem to imply that only maximum/maximum standard word pairs and 
minimum/maximum standard word pairs exist. However, also pairs of two minimum standard 
adjectives exist. Such pairs are not discussed here. 
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scale/relative adjectives. This means a method is required to distinguish between 

different types of survey adjectives.4  

In the current study, two methods will be used for classifying survey 

adjectives. First, the linguistic behavior of adjectives and maximizers will be used as 

an empirical probe to determine the scale structure and the type of comparison 

standard (e.g. Kennedy 2007; Kennedy & McNally 2005). Maximizers such as 

100%, fully, and completely are degree modifiers that indicate that an endpoint has 

been reached. Maximum standard adjectives combine with maximizers. Therefore, 

as a linguistic repercussion of the scale structure, either or both members of a word 

pair associated with a closed scale should felicitously combine with this type of 

degree modifier. In contrast, neither of the two members of an open scale/relative 

word pair should combine with maximizers. This has been shown in (3.3) and (3.4).  

 

(3.3)  Open scale structure, relative comparison standard: 

James is fully #tall/#short. 

(3.4)  Closed scale structure, absolute comparison standard: 

The stick is 100% #bent/straight. 

 

Second, the linguistic behavior of adjectives and approximators will also be used as 

a method to determine the scale structure and hence the type of comparison 

standard (Rotstein & Winter 2004). Approximators are degree modifiers such as 

almost that indicate the approximation to an endpoint. As such, these modifiers 

combine with maximum standard adjectives. Hence, at least one of the members of 

a closed scale/absolute word pair should combine with these modifiers. By 

contrast, neither of the members of an open scale/relative word pair should do so 

(see examples 3.5 and 3.6).  

 

 

                                                      
4 Beforehand, there is no reason to assume that survey adjectives cannot be classified into the 
mentioned types. Yet, in this respect, we would like to make a side step to the work of Bierwisch 
(1989). Bierwisch distinguishes a class of evaluative adjectives as opposed to the class of 
“ordinary” dimensional adjectives. Roughly speaking, dimensional adjectives measure some 
physical property of an object (e.g. height), whereas evaluative adjectives measure a subjective 
property (e.g. beauty). In semantic literature on the absolute/relative distinction, mainly 
dimensional adjectives are examined. However, some or most survey adjectives are probably of 
the evaluative type. Although evaluative adjectives may have distinguishing features (see 
Bierwisch 1989), there is no reason to assume there is an a priori clash between this group of 
adjectives and the distinction between absolute/relative adjectives: the relation between these two 
classifications is usually not discussed explicitly in the literature. An open scale/relative 
comparison standard may by definition seem more obvious for adjectives that have an evaluative 
nature or are evaluative in use, however a set of survey adjectives (e.g. clear/unclear; 
truthful/untruthful) is analyzed as a closed scale absolute word pair by Rotstein & Winter (2004).  
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(3.5)  Open scale structure, relative comparison standard: 

James is almost #tall/#short. 

(3.6)  Closed scale structure, absolute comparison standard: 

The stick is almost #bent/straight. 

 

In sum, in the current study, we will use two methods, that is, maximizers and 

approximators, to determine the type of scale structure and the type of comparison 

standard for a group of survey adjectives. Closed scale/absolute word pairs are 

those pairs for which at least one of the members can co-occur with maximizers 

and approximators. In contrast, open scale/relative adjectives are those adjectives 

for which neither of the members combines with maximizers and approximators. 

Please note that the use of two empirical probes is important to assess the 

convergent validity. From a semantic perspective, the use of two modifiers instead 

of one allows for an exploration of the extent to which the same adjectives do and 

do not combine with maximizers and approximators. 

Crucial for the explanation of between-word pair variation in survey 

framing effects is that the scale structure and the comparison standard are lexical 

characteristics of words: if the scale structure and the type of comparison standard 

are always uniquely determined in a certain context, no between-word pair variation 

can be explained. It has generally been assumed that an adjective is associated with 

only one type of scale structure (open/closed), and that the absolute or relative 

interpretation of an adjective is by default attached to the scale structure (e.g. 

Kennedy 2007; Kennedy & McNally 2005). The role of such conventional elements 

should always be maximized (Kennedy 2007). Of course this implies there are non-

default situations in which context overrules the standard interpretation of an 

adjective.5 Nevertheless, this view necessarily also implies that for one and the same 

adjective the scale structure and type of comparison standard will be relatively 

stable across a set of random contexts. For survey research it is important to 

investigate whether the scale structure and the type of comparison standard can be 

determined relatively unambiguously. Therefore, the linguistic behavior of the same 

adjective and degree modifier combination will be investigated in several linguistic 

contexts. In doing so, the current research adds to semantic theory by providing an 

                                                      
5 There is no clear “rule” for how often or in exactly what situations context overrules the default 
interpretation of an adjective. With respect to the relation between the scale structure and the 
associated type of comparison standard, Kennedy and McNally (2005) note that open scale 
adjectives are always associated with a relative comparison standard. However, the relation 
between (partially) closed scales and an absolute comparison standard is not always one to one: 
the scalar endpoints of (partially) closed scales are in some contexts not used as standard of 
comparison (ibid: 361).  
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empirical exploration of exactly how large or how small the role of contextual 

factors is in the linguistic behavior of gradable adjectives and degree modifiers. 

 

 

3.2 METHOD 

 

3.2.1 Participants  

A large scale judgment experiment was carried out in which 173 participants rated 

the acceptability of statements with a gradable adjective modified by a maximizer or 

an approximator. The linguistic material was Dutch6 and all raters were native 

speakers of Dutch. Most of them were female (75%). This sex ratio reflects the sex 

ratio at the Faculty of Humanities at Utrecht University where the experiment was 

conducted. 

As the rater’s linguistic background may influence acceptability ratings, 

two groups of raters were distinguished, based on language expertise. An advantage 

of distinguishing two groups of raters is that the linguistic behavior of adjectives 

and degree modifiers can be examined twice, and that possible differences between 

the two groups of raters can be explored.  

The first group of raters consisted of 60 language experts. Language 

experts were defined as people who are capable of looking at the Dutch language 

from a meta-perspective. MA-students and PhD-students in Linguistics, Dutch 

language and literature, and Language and communication studies are assumed to 

have obtained a meta-view on language through their studies. The second group of 

raters consisted of 113 non-experts. These were all students who study a non-

language related subject, such as Contemporary History 

 

3.2.2 Procedure 

The raters first answered questions about their gender, and educational 

background. Then, they rated the acceptability of 40 different statements in which a 

combination of an adjective and a degree modifier occurred. To allow for a 

distinction between more and less acceptable sentences, the raters could express 

their opinion on a five-point scale, ranging from 1 (unacceptable) to 5 (acceptable). 

The instruction for judging the sentences was based on Tribushinina (2009):  

 

“Please indicate whether the following sentences are acceptable Dutch in your 

opinion. A sentence is acceptable if it sounds natural and you would not be 

                                                      
6 Kennedy & McNally (2005) note that the elements of their typology are fundamental enough to 
be applicable to other languages as well. In addition, Vanden Wyngaerd (2001) shows that the 
closed scale/absolute versus open scale/relative typology is indeed largely applicable to Dutch.  
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surprised to encounter it in daily language. A sentence is unacceptable if it sounds 

strange or is incorrect in a grammatical sense. You can express your opinion on a 

five-point scale. Please choose “1” if you think the sentence is completely 

unacceptable. Pick “2” if you think the sentence is unacceptable. Choose “3” if you 

think the sentence is neither acceptable nor unacceptable. Pick “4” if you think the 

sentence is acceptable. Pick “5” if you think the sentence is completely acceptable. 

Please remember, you should only base your rating on whether you think the 

sentence is acceptable in a linguistic sense, not on whether you agree with the 

content of the sentence.”  

 

The raters in this study participated voluntarily, or as a course requirement. It took 

them roughly 15 minutes to judge the 40 sentences. Even though this was not a lot 

of time, we did not increase the number of sentences, because we know from 

experience that linguistic intuitions decrease as the number of items to rate 

increases.  

 

3.2.3 Materials  

The set of 40 items each rater evaluated was always one of the 20 randomly 

selected sets of statements, which were drawn from a list of 800 statements. This 

list of statements was comprised as follows. First, 20 Dutch antonymous word 

pairs, that is, 40 adjectives, were selected. Second, 10 survey statements with each 

of these adjectives were constructed. Third, two versions of each statement were 

created: one with the adjective modified by the approximator bijna (almost), and one 

with the adjective modified by the maximizer volledig (fully). In the following 

Sections we will elaborate on the choice of adjectives, contexts, and degree 

modifiers made while comprising this material. 

The choice of adjectives. Twenty antonyms were selected from an antonym 

list7. All of the selected adjectives are frequently used in attitude surveys. Examples 

are duidelijk/onduidelijk (clear/unclear), and makkelijk/moeilijk (easy/difficult). For all 

Dutch adjectives and their translations, see Appendix 3.1. 

The definition of context. Each adjective occurred in 10 different contexts. 

These were all sentences that could be used in an attitude survey. All statements 

concerned one issue: Dutch smoking policies. Known contexts in which non-

default linguistic behavior occurs were avoided.8 The statements only varied with 

                                                      
7 http://www.mijnwoordenboek.nl/antoniem.php 
8 There are some known special circumstances under which non-default linguistic behaviour 
occurs. For example, if the standard of comparison is made explicit in the context, relative terms 
do combine with approximators: A tall basketball player is someone above 2.00 meters high. John is 1.98 
meters, so he is almost tall (example taken from Rotstein & Winter 2004: 276). To account for this 
problem, we avoided making the standard of comparison explicit in our materials. Also, bijna 

http://www.mijnwoordenboek.nl/antoniem.php
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respect to seemingly unimportant characteristics, such as their exact content (e.g. 

‘In the Netherlands, it is easy/difficult to buy cigarettes when you are under sixteen’ versus ‘In 

the Netherlands, it is easy/difficult to buy marihuana when you are under sixteen’). Moreover, 

adjectives were occasionally used predicatively (e.g. ‘In my view, it is 

acceptable/unacceptable that people smoke in ice bars’) and attributively (e.g. ‘Increasing taxes 

on cigarettes is an acceptable/unacceptable way to discourage smoking’). The same contexts 

were used for the positive and the negative members of the word pairs. As an 

example, the 10 contexts for the word pair easy/difficult are provided in Appendix 

3.2.  

The choice of degree modifiers. Two versions of each sentence were created: one 

with the adjective modified by the maximizer fully and one with the adjective 

modified by the approximator almost. The specific approximator almost was chosen 

because it is explicitly put forward in the work of Rotstein & Winter (2004). For the 

maximizer, there was a broader range of possible alternatives to choose from. Some 

maximizers, such as helemaal (completely), nowadays also allow for a reading as a 

booster in Dutch (Hoeksema 2008). A booster is a degree modifier such as very that 

has a reinforcing effect on the modified property (Paradis 2008: 321). As such, it 

also combines with relative adjectives, which is a potential threat to the validity of 

the experiment. According to our own linguistic intuitions, volledig (fully) has no 

such reading in Dutch. Therefore, this specific maximizer was selected. All in all, 

the sentences to be rated were sentences such as the following examples: ‘In my view, 

it is almost acceptable that people smoke in ice bars’ and ‘In my view, it is fully acceptable that 

people smoke in ice bars’. The negative members of the word pairs were always used in 

the same constructions, hence: ‘In my view, it is almost unacceptable that people smoke in 

ice bars’ and ‘In my view, it is fully unacceptable that people smoke in ice bars’.  

 

3.2.4 Pre-test 

To make sure that the possible unacceptability of the test sentences can only be 

ascribed to the combination of the adjective and the degree modifier, a pre-test was 

conducted in which 50 language experts rated the acceptability of sets of sentences 

without the adjective modified by almost or fully. None of the experts in the pre-test 

also participated in the main study. All sentences used in the pre-test, were judged 

to be acceptable (reliability .97). Therefore, the possible non-acceptability of 

sentences in the main experiment, in which the adjective is modified by almost or 

fully, can only be ascribed to the addition of the degree modifier. 

                                                                                                                             
sometimes gets a temporal reading and therefore combines with some color terms (compare 
Amaral 2006). To circumvent this problem, we avoided color terms in our study. We would like 
to stress that a temporal reading is not likely to occur for the kind of adjectives we used in the 
current study. 
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3.2.5 Analysis 

It is important to stress that the data obtained in this experiment have a clear 

hierarchical structure (Quené & Van den Bergh 2004; 2008). In this hierarchical 

structure, three sources of variance can be distinguished. First, there is a clustering 

of ratings of a specific adjective: the one adjective is more acceptable with almost 

and fully than the other adjective is. This source of variance will be referred to as 

the word variance. Second, there is a clustering of ratings of one rater, because one 

rater is stricter than the other. This source of variance will be called the person 

variance. Third, there is a clustering of ratings that can be attributed to the specific 

combination of an adjective and the rater who rated it. If the same rater judges a 

specific combination of an adjective and a degree modifier differently in different 

contexts, a third source of variance will be created. This source of variance will be 

called the contextual variance.  

To do justice to the hierarchical structure of the data, a multilevel model 

was used for analyzing the data (cf. Quené & Van den Bergh 2004; 2008). In this 

model, eight mean rating scores were estimated: one for each combination of the 

degree modifier (almost versus fully), the polarity of the adjective (positive versus 

negative)9, and the type of rater (expert versus non-expert). Moreover, the model 

estimates word variance, person variance, and contextual variance for each of the 

eight mean scores (see Appendix 3.3 for a further explanation and formalization). 

Using this model, the reliability of the ratings will be assessed first. It is 

important that the reliability of the ratings is acceptable, because if not, there is in 

fact no linguistic behavior to analyze. Second, the convergent validity for the two 

methods will be determined. If there is convergent validity, a strong positive 

correlation between ratings of sentences with almost and fully is to be expected. 

Third and most importantly, whether survey adjectives can be classified into closed 

scale/absolute and open scale/relative types independent of context will be 

assessed. If so, it is to be expected that a combination of a specific adjective and a 

specific degree modifier shows a stable rating across the 10 contexts in which that 

combination occurs. This means the contextual variance is expected to be small. In 

addition, it is to be expected that there are words that, independent of context, 

clearly do or do not allow modification by maximizers and approximators. Hence 

we expect the word variance to be large. 

 

 

                                                      
9 With positive and negative we refer to “evaluatively positive” and “evaluatively negative” 
(Hamilton & Deese 1971). Note that the definition of positive and negative is in fact irrelevant 
here; what is important is that separate mean scores are estimated for both members of an 
antonym pair.  
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3.3 RESULTS 

 

3.3.1 Prerequisite: the reliability of acceptability ratings of experts and non-experts 

Agreement between raters is a prerequisite for further research on the linguistic 

behavior of gradable adjectives and degree modifiers on the basis of acceptability 

ratings. Recall that two groups of raters were created, based on language expertise. 

Hence, for both experts and non-experts, the reliability of the ratings is expected to 

be high.  

Results show that both in the group of experts and in the group of non-

experts, the reliability is .72. This means that for both groups of raters there is 

agreement on which combinations of adjectives and degree modifiers are 

acceptable and which are unacceptable. The identical reliabilities for experts and 

non-experts might suggest that expert and non-expert ratings are always equally 

reliable. However, as the reliability is a function of the number of raters (cf. Lord & 

Novick 1968), the reliability is expected to decrease when fewer raters are used. 

Recall that 60 experts and 113 non-experts participated in this study. This means 

that if the juries of experts and non-experts were equally large, experts would 

provide more reliable ratings.  

Considering the differences in the reliability of expert and non-expert 

ratings, it is interesting to further examine parallels and discrepancies between these 

two groups. The estimated eight mean rating scores and their variance 

components10 are shown in Table 3.1. The mean answers for experts and non-

experts can be compared in a contrast test, which yields a χ2-distributed test 

statistic (Goldstein 2003; Snijders & Bosker 1999). 

Experts, on average, rate statements with a combination of an adjective 

and a degree modifier as more acceptable than non-experts (χ2 = 8.29; df = 1; p = 

.004). This tendency was observed irrespective of whether the statements were 

formulated with a positive or a negative member of a word pair, and irrespective of 

whether the adjective in the statement is modified by almost or fully. Experts are 

thus more lenient than non-experts. 

                                                      
10 As has been indicated in Appendix 3.3, the contextual variance estimated in our statistical 

model consists of actual contextual variance and of random error variance. These variances 
cannot be estimated separately by our model, because they reside at the lowest level of the 
sampling hierarchy. To check what proportion of the estimated contextual variance consists of 
actual contextual variance and what proportion consists of error variance, we made a post hoc 
separation of these variances in Table 3.1. As the results in this Table show, the error variance is 
relatively small when compared to the actual contextual variance. In other words, the estimated 
contextual variance provides a reasonable estimate of the actual contextual variance. That is why 
we decided to use our model estimates for subsequent analyses, treating the actual contextual 
variance and the error variance as one. 
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Besides this difference between experts and non-experts, there are also 

two parallels in the ratings of both types of judges. First, on average, both groups 

of raters rate statements with the positive member of a word pair as more 

acceptable than statements with the negative member of a word pair (χ2 = 12.73; df 

= 1; p < .001). This effect also emerged in our pre-test in which expert raters rated 

the same sentences as in the main experiment, but now without the degree 

modifiers modifying the adjectives. Therefore, this result probably indicates that, in 

general, sentences with a positive adjective are considered to be more acceptable 

than statements with a negative adjective. 

Second, on average, both experts and non-experts rate sentences in which 

an adjective is modified by fully, as more acceptable than sentences in which an 

adjective is modified by almost (χ2 = 16.91; df = 1; p < .001). This means that if 

antonyms are grouped into closed scale/absolute and open scale/relative types on 

the basis of their absolute mean rating scores in this experiment, more antonyms 

fall in the relative category on the basis of the empirical probe almost.  

 

Table 3.1: Mean ratings and variances for of different adjective and degree modifier types.  

Item judged Mean S2
words

a S2
persons

 S2
contexts

 S2
error

 

 

Experts (n = 60) 

Almost + positive pole 2.80 0.11 0.41 1.00 0.39 

Almost + negative pole 2.64   0.54 1.04 0.41 

Fully + positive pole 3.56  0.26 1.12 0.44 

Fully + negative pole 3.32  0.39 1.09 0.42 
 

Non-experts (n = 113) 

Almost + positive pole 2.67 0.11 0.45 0.86 0.33 

Almost + negative pole 2.36   0.30 0.96 0.37 

Fully + positive pole 3.33  0.36 0.99 0.38 

Fully + negative pole 3.00  0.33 1.08 0.42 

Note. The scale ranged from 1 (unacceptable) to 5 (acceptable).  
a The word variance is constraint to be equal for all means. 

 

3.3.2 Convergent validity: are the same adjectives acceptable with almost and fully? 

If both modifiers are valid empirical probes, all sentences in which an adjective 

felicitously combines with almost, should also be considered acceptable when the 

adjective is combined with fully instead of almost in the same sentence. 

Correspondingly, all statements that are considered to be unacceptable when the 

adjective is modified by almost, should also be unacceptable when the adjective is 

modified by fully. Whether or not such convergent validity exists, will be examined 

by assessing the correlation between the acceptability of almost and fully. A measure 

that is frequently used to classify the strength of a correlation is the proportion of 
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shared variance. If both modifiers only combine with maximum standard 

adjectives, we expect the proportion of shared variance to be medium or large in 

size.11 Our statistical model allows for testing this prediction four times: for both 

positive and negative adjectives rated by experts and non-experts. 

Table 3.2 shows the correlations for almost and fully items. For positive 

adjectives, there is a significant positive correlation between adjectives that 

combine with almost and fully (r = .32; p <.05 for experts and r = .65; p < .01 for 

non-experts, both are printed bold in Table 3.2). The proportion of overlap 

between almost and fully can be classified as large (42%) for the non-experts. For 

experts, the proportion of shared variance can be classified as medium (10%).  

 

Table 3.2: Correlation between the ratings for each adjective and degree modifier type. 

 Modifier Almost Modifier Fully 

 

Item judged 

Positive  

pole  

Negative 

pole  

Positive  

pole  

Negative 

pole  
 

Non-experts 

Almost + positive pole  -    

Almost + negative pole .85** -   

Fully + positive pole .65** .44* -  

Fully + negative pole .39* .33* .83** - 
 

Experts 

Almost + positive pole  -    

Almost + negative pole .93** -   

Fully + positive pole .32* .09** -  

Fully + negative pole .16 .27 .81** - 
* p< 0.05. ** p < 0.01. 

 

For negative adjectives, rated by experts, only random overlap exists between 

adjectives that allow modification by almost and fully (r = .27; p = .44). For non-

experts we did observe a significant correlation (r = .33; p < .05). The overlap 

between the ratings can be classified as medium (11%). 

All in all, results show that there is considerable convergent acceptability: 

correlations between almost and fully are usually significant and the proportion of 

shared variance is medium or large in size. However, the fact that the proportion of 

                                                      
11 The proportion of shared variance can be obtained by squaring the correlation coefficient for 
two variables. Subsequently, the following criteria are prescribed for classifying this measure 
(Cohen 1977): a correlation can be classified as small when the proportion of shared variance is < 
9%, a correlation is medium when the proportion of shared variance lies between 10% and 25%, 
and a correlation can be called large when the proportion of shared variance is >25%.  



50| Absolutely relative or relatively absolute? 

 
 

 

shared variance is not always medium or large in size, also indicates that there are 

cases in which an adjective only combines with either of the two degree modifiers.  

 

3.3.3 The role of context in acceptability ratings 

The main goal of this research is to examine if survey adjectives can - independent 

of context - be classified into closed scale/absolute versus open scale/relative 

types. If context plays only a minor role in acceptability judgments, it should be 

possible to distinguish adjectives that do, and adjectives that do not allow 

modification by almost and fully. This means that the word variance is expected to be 

large. Furthermore, if context plays only a minor role, a combination of an 

adjective and a degree modifier is expected to show a stable rating across the 10 

different contexts in which that combination occurs. Consequently, the contextual 

variance is expected to be small.  

To classify the variances (see Table 3.1), three 80% confidence intervals 

were constructed. These confidence intervals indicate the range of scores in which 

80% of all words, persons, and contexts respectively lie. The word variance and the 

contextual variance are compared to the personal variance to determine whether 

these variances are relatively small or large. Hence, the word variance is expected to 

be larger than the person variance, but the contextual variance is expected to be 

smaller than the person variance. 

Please note that the structure of our statistical model allows for testing this 

hypothesis eight times; for each estimated mean rating score this hypothesis can be 

tested. As the results for all eight means converge nicely (see Table 3.1), only the 

results for expert ratings on positive adjectives modified by almost will be discussed 

extensively; results for this one mean rating score give a clear indication of the 

general pattern found for all mean scores. Figure 3.1 shows how the mean score of 

all positive adjectives modified by almost and rated by experts, varies due to word 

characteristics, person characteristics, and context characteristics.  

As can be seen in Figure 3.1, the word variance is small (confidence 

interval ranging from 2.38 to 3.22) compared to the person variance (confidence 

interval ranging from 1.98 to 3.62). So, contrary to expectation, the individual rater 

is more important than the specific adjective that is rated. When the word variance 

is interpreted in terms of the labels given to the scale, 80% of the combinations of 

positive adjectives and almost are rated as somewhere between slightly unacceptable 

and neither unacceptable nor acceptable, because only scores slightly below 2.5 and 

scores between 2.5 and 3.5 lie within the confidence interval. Considering these 

small differences between words, it is very difficult, if not impossible, to 

differentiate between closed scale/absolute and open scale/relative adjectives on 

the basis of almost.  
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Figure 3.1 also shows that if a positive adjective is modified by almost, the 

ratings of a specific adjective in 10 different contexts will vary about 3 scalar points; 

in this case, 80% of the estimated ratings lie within the interval from 1.29 to 4.31. 

The contextual variance is large compared to the extent to which raters agree on 

these items, which varies between 1.98 and 3.62 on the scale. Hence, the specific 

statement in which a certain combination of an adjective and a degree modifier 

occurs, is more important than which rater judges the statement. When the 

contextual variance is interpreted in terms of the labels on the scale, results show 

that in one context a specific positive adjective is unacceptable when modified by 

almost, because the estimated ratings lie below 2.5. In another context that same 

combination is rated as not acceptable and not unacceptable, because scores 

between 2.5 and 3.5 lie within the confidence interval. Finally, in some contexts, the 

same combination of a specific positive adjective and almost is rated as acceptable, 

because scores above 3.5 also lie within the confidence interval. To sum up, the 

same combination of an adjective and a degree modifier is rated differently in 

different contexts.  

 

 

 
 

 

Figure 3.1: Mean scores for the items judged by experts in which a positive member of a word pair 

has been modified by almost. The vertical lines indicate the 80% confidence intervals. 

 

To make these results more tangible, we will discuss an example of contextual 

variation for a specific word pair. Figure 3.2 illustrates the contextual variance for 

the combination almost easy and almost difficult across 10 contexts. Note that Figure 
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3.2 illustrates pure contextual variance; differences between raters are filtered out. 

For the exact contexts in which the combinations almost easy and almost difficult 

occurred, we refer to Appendix 3.2.  

Figure 3.2 indicates that the acceptability scores for the combinations 

almost easy and almost difficult are considered to be unacceptable in context 1 and in 

context 2 (respectively: ‘In general, law texts are easy/difficult to understand’ and ‘It is 

easy/difficult to broaden my knowledge about the government’s smoking policy’). The same 

holds for contexts 3, 6, 8, 9, and 10. Hence, even though the extent to which these 

individual sentences are unacceptable varies slightly, the overall picture is clear: 

easy/difficult is associated with an open scale structure. Despite this general pattern, 

huge exceptions occur. The combinations almost easy and almost difficult are rated 

somewhere between acceptable and neither acceptable nor unacceptable in context 

4 and in context 7 (respectively ‘In the Netherlands, it is easy/difficult to buy cigarettes when 

you are under sixteen’ and ‘In the Netherlands, it is easy/difficult to buy marihuana when you 

are under sixteen’). Furthermore, the combination almost difficult is also considered to 

be relatively acceptable in context 5 (‘I think that the number of people dying of lung cancer 

each year can be reduced easily/with difficulty’).  

 

 
 

 

Figure 3.2: Example of contextual variance: almost easy (E) and almost difficult (D) in 10 different 

contexts according to experts. 
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Of course the results for easy/difficult provide just one example of contextual 

variability observed for two specific adjectives modified by almost. However, 

comparable results are obtained for all 19 other word pairs, that is, all 38 other 

adjectives examined in this study. In addition, the contextual variability is not only 

large for adjectives modified by almost; comparable results were obtained for fully. 

All in all, this means that contextual variability is ubiquitous for survey adjectives.  

 

 

3.4 CONCLUSION AND DISCUSSION 

 

In surveys, respondents are more likely to disagree with negative statements (This text 

is bad. Yes/No) than to agree with positive ones (This text is good. Yes/No). Question 

wording, however, has shown to be much more important for one word pair than 

for the other (e.g. Kamoen et al. 2007). In the current study, we hypothesized that 

these differences may be related to a natural classification of adjectives based on 

the scale structure (open/closed) and the type of comparison standard 

(relative/absolute). A prerequisite for testing this hypothesis is that survey 

adjectives can be classified unambiguously into open scale/relative and closed 

scale/absolute types. The current research was set up to examine whether such a 

classification can be made. 

In a judgment experiment, two groups of language users (experts and non-

experts) rated the acceptability of sentences in which a survey adjective was 

modified by the maximizer fully or the approximator almost. Both types of degree 

modifiers can be used as an empirical probe to determine the scale structure and 

the type of comparison standard: closed scale/absolute adjectives should allow 

modification by these modifiers, whereas the use of open scale/relative adjectives 

should be unacceptable when combined with these modifiers (e.g. Kennedy 2007; 

Kennedy & McNally 2005; Rotstein & Winter 2004). The same adjective and 

degree modifier combination was examined in a range of 10 sentences to determine 

if the adjective could be classified relatively unambiguously, that is, relatively 

independent of context.  

Results show that the two groups of judges agree on which combinations 

of adjectives and degree modifiers are acceptable and which combinations are 

unacceptable. Also in line with our expectations, the two empirical probes show 

considerable convergent validity: in one and the same context, an adjective 

generally combines both with fully and with almost, or fails to combine with fully and 

with almost. Nevertheless, results show that a classification of adjectives cannot be 

made unambiguously. The first reason is that the same combination of a survey 

adjective and a degree modifier is rated differently across the 10 contexts in which 



54| Absolutely relative or relatively absolute? 

 
 

 

that combination occurs. Second, independent of context, it is not possible to 

differentiate between survey adjectives that clearly do and survey adjectives that 

clearly do not allow modification by the two degree modifiers. For survey practice, 

this means that it is impossible to explain between-word pair variation in response 

effects for contrastive questions using this typology. 

In the current study we applied a semantic classification of adjectives to a 

set of twenty antonyms often used in surveys. Of course, semantic theory is not 

designed for classifying survey adjectives and explaining between-word pair 

variation in survey framing effects. Therefore, in some sense, there is a gap between 

the theoretical study of semantics and the application of a semantic classification to 

the very specific language use context of attitude surveys. Yet, it is worthwhile that 

survey researchers try to apply semantics to their field of study, especially because 

the field of semantics may also benefit from such attempts. In our view, the current 

study contributes to semantics in at least two ways.  

First, this study contributes to semantics in a methodological respect: it 

shows how informant ratings can be applied to examine linguistic behavior. 

Compared to corpus research, which is a more frequently used method for 

examining linguistic behavior, this research method has an important advantage. 

Corpus analyses provide valuable information about the linguistic behavior of 

adjectives and degree modifiers, but a drawback of this method is that it only 

provides positive instances of an adjective’s use. Therefore, corpus data cannot 

show which linguistic combinations of adjectives and degree modifiers are 

unacceptable. Language users’ judgments do provide information about the 

unacceptability of adjective and degree modifier combinations. Furthermore, an 

advantage of applying informant ratings on a large scale – instead of using only one 

informant or a small group of informants – is that the reliability of the ratings can 

be examined. Reliability is a reflection of agreement, and if there is no agreement 

on which combinations of adjectives and degree modifiers are acceptable, there is 

in fact no linguistic behavior to describe.  

Second, the current study is relevant for semantics because it raises the 

question as to why, counter to expectation, so much contextual variation was 

observed in the linguistic behavior of adjective and degree modifier combinations 

for the stimuli used here. We can only speculate about the possible causes for this 

observation. 

One possibility is that there is contextual variation because there are 

contexts in which an adjective and degree modifier combination is judged to be 

acceptable, even though no real maximum degree reading of the adjective is 

involved. This "false alarm" explanation may be further specified in at least two 

ways. On the one hand, the modifiers may have other preferences than maximum 
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standard adjectives. On the other hand, there may be situations in which the 

modifier, although syntactically in construction with the adjective, takes scope over 

a different part of the sentence and there finds a closed scale to work over. An 

example of this latter explanation has been given in Kennedy & McNally (2005: 

366). In their example 53.b, they show that the sentence The baby’s face is completely 

hot is acceptable because completely takes scope over the subject of the sentence (the 

baby’s face) and therein finds a closed scale to work over, resulting in something 

close in meaning to all of the baby's face is hot. Unfortunately, it is impossible to 

further examine these "false alarm explanations" based on the data obtained in the 

current study. As the interpretation of test sentences has not been measured, it is 

impossible to further examine the scope of the modifiers. Post hoc specifications 

of potential alternative combinatorial preferences of the two degree modifiers are 

difficult, because each adjective and degree modifier combination occurred in a set 

of random contexts and therefore sentence characteristics may be confounded. 

Although it is important to investigate potential "false alarm" situations in 

a future study, it should also be stressed that such explanations are unlikely to 

account for all the contextual variance observed in the current study. Our results 

show that there is large convergence in adjectives that combine with almost and fully 

in one and the same sentence. This suggests that there are cases in which for both 

almost and fully deviant behavior is exposed in the same context. Hence, only if the 

two degree modifiers largely reflect the same “alternative combinatorial 

preferences” or the same “alternative scopes” all contextual variation can be 

accounted for. 

Other than the false alarm explanation, the fact that the same adjective and 

degree modifier combination is acceptable in one context and unacceptable in 

another context may be caused by actual contextual variation in the scale structure 

and the type of comparison standard of adjectives. This would suggest that one and 

the same adjective is associated with a closed scale and interpreted against an 

absolute comparison standard in one context, but associated with an open scale and 

interpreted against a relative comparison standard in another context. In the 

semantic literature, non-default interpretations of adjectives are mentioned (e.g. 

Bolinger 1972; Kennedy 2007; Kennedy & McNally 2005). However, how often 

such non-default behavior is exposed, has not yet been examined. Results of the 

current study indicate that at least for the survey adjectives studied here, exceptions 

occur quite often and the default scale structure/type of comparison standard 

associated with each adjective is quite weak. In addition, the easy/difficult example 

illustrates that not only presumably closed scale/absolute word pairs, but also open 

scale/relative pairs show non-default behavior. This is contrary to expectation, as it 
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has generally been assumed that non-default behavior of adjectives and degree 

modifiers arises mainly for closed scale adjectives (e.g. Kennedy & McNally 2005).  

All in all, our results support the idea that the examined semantic 

classifications of adjectives are not so much by default attached to an adjective (as 

seems to be pronounced in e.g. Kennedy 2007; Kennedy & McNally 2005; Rotstein 

& Winter 2004), but merely construed in a specific context (compare Paradis, e.g. 

1997; 2001; 2008; 2009). Future research is challenged to further model the extent 

to which the scale structure and the type of comparison standard are lexical 

characteristics of adjectives, and to what extent these are characteristics that must 

always be uniquely determined in a certain context. The construction of such a 

model will benefit greatly from research in which the linguistic behavior and the 

interpretation of adjectives are examined in a variety of contexts.  
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Appendix 3.1: Word pairs used. 

 

Dutch word pair English translation 

Wenselijk/Onwenselijk Desirable/Undesirable 

Vernieuwend/Ouderwets Modern/Old-fashioned 

Verstandig/Onverstandig Wise/Unwise 

Redelijk/Onredelijk Reasonable/Unreasonable 

Slim/Dom Smart/Stupid 

Makkelijk/Moelijk Easy/Difficult  

Goed/Slecht Good/Bad 

Progressief/Conservatief Progressive/Conservative 

Boeiend/Saai Fascinating/Boring 

Interessant/Oninteressant Interesting/Uninteresting 

Aanvaardbaar/Onaanvaardbaar Allowable/Unacceptable 

Rechtvaardig/Onrechtvaardig Just/Unjust 

Begrijpelijk/Onbegrijpelijk Understandable/‘Ununderstandable’ 

Adequaat/Inadequaat Adequate/Inadequate 

Acceptabel/Onacceptabel Acceptable/Unacceptable 

Logisch/Onlogisch Logical/Illogical 

Positief/Negatief Positive/Negative 

Consequent/Inconsequent Consequent/Inconsequent 

Duidelijk/Onduidelijk Clear/Unclear 
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Appendix 3.2: Example of 10 contexts for makkelijk/moeilijk (easy/difficult). 

 

For each of the 10 contexts, we first provide the Dutch original sentence, then the word-by-word 

English translation, and lastly, a free English translation, which indicates the original 

communicative meaning. 

1. Wetteksten zijn over het algemeen makkelijk/moeilijk begrijpbaar. 

Law.texts are over the general easy/difficult understandable. 

‘In general, law texts are easy/difficult to understand.’  

2. Het lijkt me makkelijk/moeilijk om me te verdiepen in het rookbeleid van de overheid. 

It seems me easy/difficult to me to lose into the smoking.policy of the government. 

‘It is easy/difficult to broaden my knowledge about the government’s smoking policy.’ 

3. Wetteksten zijn over het algemeen makkelijk/moeilijk leesbaar. 

Law.texts are over the general easy/difficult readable. 

‘In general, law texts are easy/difficult to read.’ 

4. Het is makkelijk/moeilijk om in Nederland als zestienjarige sigaretten te kopen. 

It is easy/difficult to in Netherlands like sixteen.year.old cigarettes to buy. 

‘In the Netherlands, it is easy/difficult to buy cigarettes when you are under sixteen.’ 

5. Ik denk dat het aantal mensen dat jaarlijks aan longkanker sterft makkelijk/moeilijk kan 

worden teruggedrongen. 

I think that the number people that yearly to lung.cancer dies easy/difficult can become 

reduced. 

‘I think that the number of people dying of lung cancer each year can be reduced easily/with 

difficulty.’ 

6. De nieuwe regels ten aanzien van roken op de werkplek zijn makkelijk/moeilijk te begrijpen. 

The new rules with respect to smoking on the working place are easy/difficult to 

understand. 

‘The new rules with respect to smoking in workplaces are easy/difficult to understand.’ 

7. Het is makkelijk/moeilijk om in Nederland als zestienjarige wiet te kopen. 

It is easy/difficult to in Netherlands like sixteen.year.old pot to buy. 

‘In the Netherlands, it is easy/difficult to buy marihuana when you are under sixteen.’ 

8. Ik denk dat het aantal rokers in Nederland makkelijk/moeilijk kan worden teruggedrongen. 

I think that the number smokers in Netherlands easy/difficult can become reduced. 

‘I think that in the Netherlands the number people who smoke can be reduced easily/with 

difficulty.’ 

9. Het lijkt me makkelijk/moeilijk om me verder te verdiepen in politieke kwesties van 

Nederland. 

It seems me easy/difficult to myself further to lose to political issues of Netherlands. 

‘I think it is easy/difficult to broaden my knowledge about political issues in the 

Netherlands.’ 

10. Het aantal gevallen van longkanker in Nederland kan makkelijk/moeilijk worden 

teruggedrongen. 

The number cases of lung.cancer in Netherlands can easy/difficult become reduced. 

‘In the Netherlands, the number of lung cancer cases can be reduced easily/with difficulty.’  
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Appendix 3.3: More information about the multilevel model. 

 

In this sample, each acceptability rating is nested both within raters, and within items. Common 

statistical techniques, such as regression analysis, are not equipped to handle these two random 

factors at the same time. When using such techniques for analyzing complex data, the variance 

will be underestimated, and, as a consequence, the standard error will be underestimated as well. 

Therefore, the chance of making a type 1 error increases. Multilevel analysis can handle multiple 

random factors at the same time. Therefore, for complex data, this statistical technique is to be 

preferred over traditional analyses of variance. 

In the multilevel model used for this experiment, eight mean acceptability scores are 

estimated, one for each combination of the degree modifier (almost or fully), the polarity of the 

adjective (positive or negative), and the type of rater (expert or non-expert). The three sources of 

variance (word variance, person variance, and contextual variance) are estimated for each mean 

score.  

As an example, let us consider the mean acceptability score for all positive adjectives 

modified by almost and rated by experts. The actual mean rating score for this set of adjectives is 

of minor importance. More importantly, this model estimates how much, on average, the mean 

score of one specific positive adjective modified by almost and rated by experts, let’s say the mean 

score of all instances of almost clear, deviates from this overall mean score of all positive adjectives 

modified by almost and rated by experts. This source of variance is what we call the word 

variance. If there are combinations of positive adjectives modified by almost and rated by experts 

that are clearly acceptable, whereas other combinations are clearly not, the word variance will be 

large.  

Second, the person variance indicates how, on average, the mean rating of all positive 

adjectives modified by almost and rated by one single expert rater, deviates from the overall mean 

rating score for all expert raters for all positive adjectives modified by almost. This source of 

variance tells us whether the overall strictness of the raters varies. Hence, by estimating the 

variation between different raters, we account for the fact that raters may use the response scale 

differently.  

Third, we estimate how similar, on average, one and the same rater rates the same 

combination of an adjective and a degree modifier in different contexts. For example, how does 

rater X rate the combination almost clear in context three, as compared to context seven? This 

source of variance tells us to what extent the rating of the same adjective/degree modifier 

combination varies across contexts. Please do note that this source of variance also (necessarily) 

includes random error variance because it is modeled at the lowest level of the sampling 

hierarchy. 

Now let us formalize the model. If Yi(jk) is the ith (i = 1, 2,…, I(jk)) rating of individual j 

(j = 1, 2…, J) of word k (k = 1, 2,…, K), and there are eight dummies (D) one for each 

combination of the method (indicated by an A for almost or an F for fully), the polarity of the 

adjective (indicated by a P for positive and an N for negative) and the type of language user that 

rated the statement (indicated by an E for experts or an N for non-expert), the model can be 

written as in Equation A3.1.i  

 

                                                      
i Please note that in fact a cross-classified model is in operation, because ratings are nested within 
both individuals and words (cf. Quené & Van den Bergh 2008). 
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Equation A3.1: 

 

Yi(jk) =  D_APNi(jk) (β1 + e1i (jk) + u10(jk)) +  

D_ANNi(jk) (β2 + e2i (jk) + u20(jk)) +  

D_APEi(jk) (β3 + e3i(jk) + u30(jk)) +  

D_ANEi(jk) (β4 + e4i(jk) + u40(jk)) +  

D_FPNi(jk) (β5 + e5i (jk) + u50(jk)) +  

D_FNNi(jk) (β6 + e6i (jk) + u60(jk)) +  

D_FPEi(jk) (β7 + e7i(jk) + u70(jk)) +  

D_FNEi(jk) (β8 + e8i(jk) + u80(jk)) +  

v000k. 

 

All residuals are normally distributed with an expected value of zero, and a variance of 

respectively S2
ei (1, 2,…, 8) …, S2

ui (1, 2,…, 8)…, S2
v. Please note that in this model the word variance 

(S2
v) is estimated only once for all eight mean scores together. This is a constraint of the model. 

Furthermore, the contextual variance S2
ei (1, 2,…, 8) consists of actual contextual variance, and of 

(random) error variance.  



 

 
 

 

CHAPTER 4 

 

 

AGREE OR DISAGREE? 

AN EXAMINATION OF THE COGNITIVE PROCESSES IN 

ANSWERING CONTRASTIVE QUESTIONS 

 

 

 

Abstract 1 

Survey designers have long assumed that respondents who disagree with a negative 

question (e.g. This policy is bad-Yes/No) will agree with an equivalent positive question 

(e.g. This policy is good-Yes/No). However, experimental evidence has proven 

otherwise: respondents are more likely to disagree with negative questions than to 

agree with positive ones. To explain these response effects for contrastive questions, 

the cognitive processes underlying question answering were examined. Using eye-

tracking we show that the first reading of the question and the answers takes the 

same amount of time for contrastive questions. This suggests that the wording 

effect does not arise in the cognitive stages of question comprehension and attitude 

retrieval. Re-reading a question and its answering options also takes the same 

amount of time, but happens more often for negative questions. This effect is likely 

to indicate a mapping difference: fitting an opinion to the response options is more 

difficult for negative questions.  

 

 

 

                                                      
1 This Chapter has been published as Kamoen, N., Holleman, B., Mak, P., Sanders, T., & Van 
den Bergh, H. (2011) Agree or disagree? Cognitive processes in answering contrastive survey 
questions. Discourse Processes, 48, 355-385.  
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4.1 INTRODUCTION 

 

In surveys, language is used to address people’s opinions. Therefore, surveys are an 

excellent means to study the relation between language and attitudes. Among other 

things, survey studies show that seemingly irrelevant linguistic characteristics 

influence how respondents express their attitudes (e.g. Ayidiya & McClendon 1990; 

Hippler & Schwarz 1987; Schuman 2008; Tourangeau, Rips & Rasinski 2000).  

One such influential characteristic is the polarity of the question. Rugg 

(1941) was the first to demonstrate that the choice for a positive or a negative 

question wording may have a huge effect on survey answers. In his study, Rugg 

(1941) posed one group of respondents the positive question Do you think the United 

States should allow public speeches against democracy? Yes/No, and another group of 

respondents the equivalent negative question Do you think the United States should 

forbid public speeches against democracy? Yes/No. According to common sense one 

would expect a respondent answering no to the negative forbid question to answer 

yes to the equivalent positive allow questions. However, contrary to expectations, 

respondents showed to be 21% (!) more likely to answer no to the negative forbid 

question, than to answer yes to the equivalent positive allow question. 

Since Rugg’s study, wording effects for contrastive questions have been 

studied extensively, with a peak in the eighties and nineties. Initially, this research 

focused on response effects for forbid and allow questions (e.g. Glendall & Hoek 

1990; Hippler & Schwarz 1986; Krosnick & Schuman 1988; Loosveldt 1997; 

Narayan & Krosnick 1996; Schuman & Presser 1996; Waterplas, Billiet & 

Loosveldt 1988). Although a significant effect of question wording was not 

observed in each and every study (for example, Bishop, Hippler, Schwarz & Strack 

1988), a meta-analysis has shown that the so-called forbid/allow asymmetry can be 

generalized beyond the question level: all in all, respondents are more likely to 

answer no to forbid questions than to answer yes to equivalent allow questions 

(Holleman 1999a). This means that respondents express their opinions more 

positively when the question is phrased negatively.  

Similar response effects have been shown for other contrastive word pairs 

and for other scale types. For example, the forbid/allow asymmetry was also shown 

to arise on a seven-point scale (Holleman 2000). Furthermore, Waterplas et al. 

(1988) found response effects for other contrastive verb pairs, such as 

abolish/maintain. In addition, response effects for contrastive adjectives have been 

shown (e.g. Javeline 1999; see also a summary of older work in Molenaar 1982). As 

with forbid and allow questions, these studies show that the size and the direction of 

response effects varies at the level of the individual question: an effect cannot 

actually be observed for every question in every experiment. However, in a meta-
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analysis for various contrastive adjectives Kamoen, Holleman, and Van den Bergh 

(2007) observed that, when generalizing over questions, people express their 

opinions more positively when the question is phrased negatively. This is similar to 

the effect found for forbid and allow questions. 

The unexpected effect of question polarity has practical implications for 

science, politics, and all other areas in which surveys are widely used. What are we 

measuring with contrastive questions? To answer this question, the reason why the 

choice for a positive or a negative wording influences the answers has to be 

determined. This can be done by learning more about the cognitive processes 

involved in answering contrastive survey questions (e.g. Belli 2005; Holleman & 

Murre 2008; Tanur 1999).  

Tourangeau, Rips and Rasinski (2000; Tourangeau & Rasinski 1988) 

introduced a model describing the cognitive processes underlying question 

answering. Their cognitive model distinguishes four steps. First, a respondent 

answering a survey question should interpret the question. This means that the 

respondent has to make a logical representation of the question, and has to 

determine what kind of opinion or attitude is asked for. In the second stage, the 

respondent has to retrieve relevant attitudinal information from the long term 

memory, which means that beliefs related to the attitude object in the question are 

gathered. Tourangeau et al. (2000) describe this stage as a kind of sampling process, 

in which the most accessible beliefs are activated. Respondents with well-formed 

attitudes do not retrieve separate beliefs; instead, they activate a summary 

evaluation of their beliefs directly. In the third stage, the respondent has to render a 

judgment by integrating all information retrieved. Sometimes this step may be 

unnecessary, for example, for respondents who retrieve an extreme summary 

evaluation like smoking is despicable. In other cases, however, respondents must weigh 

and scale their beliefs to come to a judgment. In the fourth stage, the respondent 

has to fit the judgment made to the answering options in the question. During this 

process the answer may be adapted for reasons of social desirability (see 

Tourangeau et al. 2000 for more information on the four stages).  

The “Tourangeau model” (Tourangeau et al. 2000; Tourangeau & Rasinski 

1988) gives a sensible description of the question-answering process, and has been 

very influential in the area of survey research: many research findings have been 

integrated into this model. However, before the model can be used to test 

hypotheses about the stage in which the choice for a positive or a negative question 

wording becomes relevant, we have to know how the different stages of the model 

are related. Tourangeau et al. (2000) present two views on the sequencing of the 

cognitive processes. On the one hand, they argue that the four cognitive stages 

follow each other linearly: a question must be understood before information can 

be retrieved, all relevant information must be retrieved before being integrated, and 
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an opinion must be formed before being mapped onto the response options (ibid: 

14-16). On the other hand, Tourangeau et al. (2000) give various reasons for why 

there may be an overlap among components of the model (ibid: 14-16). For 

example, during the incremental process of question interpretation (stage 1) 

respondents may already start retrieving attitudinal information and world 

knowledge from memory (stage 2). This suggests that the stages of question 

comprehension and attitude retrieval cannot easily be separated. Tourangeau et al. 

(2000) also note that the judgment stage (stage 3) can occur alongside the retrieval 

stage (stage 2). For example, respondents may update their judgment while 

retrieving information from memory. Furthermore, it may be possible to backtrack 

from the judgment stage to the retrieval stage if not enough information is 

retrieved initially. The judgment stage can even be skipped entirely, as respondents 

may activate a summary evaluation and match that to the answering scale. 

Therefore, it is also difficult to separate the retrieval stage from the judgment stage.  

In order to enable the measurement of the cognitive stages, the 

Tourangeau model (Tourangeau et al. 2000; Tourangeau & Rasinski 1988) can be 

simplified into a two-stage model (Chessa & Holleman 2007; Holleman 1999b). In 

the first stage of this model, the question is understood, information retrieved, and 

a judgment formed (stage 1, 2 and 3 of the original model). We will refer to this 

stage as the comprehension-retrieval stage. In the second, so-called mapping stage, the 

judgment made is fitted to the presented response options (stage 4 of the original 

model).  

The distinction between these two cognitive stages is relevant with respect 

to the validity of survey questions. If question wording influences the 

comprehension-retrieval stage, it is likely that question wording causes respondents 

to activate a different judgment about the attitude object in the question. This also 

implies that either positive or negative questions (or both) do not measure the 

attitude the researcher intends to measure. In contrast, if the wording of the 

question affects the mapping stage, this means that respondents come to the same 

judgment when answering positive and negative questions, but this judgment is 

translated differently into the response options depending on the question wording. 

This suggests that positive and negative questions are equally valid, but that the 

meaning of the response options differs due to the choice for a positive or a 

negative wording of the question: even though response options like yes and no are 

straight opposites, the meaning of yes as an answer to a positive question is not 

identical to the answer no to a negative question (compare Holleman 2000).  

Two previous studies have investigated for forbid and allow questions 

whether response effects arise in the comprehension-retrieval stage or in the 

mapping stage. First, a correlational study by Holleman (1999b) shows that forbid 
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and allow questions measure the same underlying attitude.2 As the answers to forbid 

and allow questions do differ, Holleman (1999b) concluded that wording effects 

arise in the mapping stage. Second, in a reaction time study, Chessa and Holleman 

(2007) showed that the comprehension-retrieval process for forbid and allow 

questions (the reaction time measured from onset of the question until a button 

press to indicate the question was read) takes the same amount of time, whereas 

mapping the answer to the response options (the reaction time from onset of the 

answers to giving an answer) takes longer for forbid questions. As a longer 

processing time reflects processing complexity (e.g. Bassili 1996a; Bassili & Scott 

1996; Fazio 1990), Chessa and Holleman (2007) concluded that mapping an answer 

to the response options is more difficult for negative questions. 

In sum, there seems to be converging evidence for the conclusion that 

wording effects for contrastive questions arise in the mapping stage, at least for 

forbid and allow questions. However, this conclusion can be criticized on 

experimental grounds. First, the correlational study relies heavily on an a priori 

separation of the cognitive processes at hand and in fact only gives indirect 

evidence for cognitive differences. Second, the reaction time study suffers from 

problems with the ecological validity: by offering question and answering options 

separately, there was no possibility for respondents to switch between question and 

answering options. Recent studies into answering behavior (Galesic, Tourangeau, 

Couper & Conrad 2008; Graesser, Cai, Louwerse & Daniel 2006) show that 

respondents frequently switch between question and response options. Disabling 

switching may therefore have caused a distortion in the cognitive processes 

measured. Hence, it is uncertain whether the differences in answering time actually 

reflect mapping differences. 

In addition, the main conclusion drawn by Chessa and Holleman (2007) 

and Holleman (1999b) can be debated on theoretical grounds. In a classical study, 

Clark (1976) shows that sentences with a negative term take more processing time 

than sentences containing a positive term. The conclusion drawn from these results 

is that negative terms cause an increased cognitive load and are therefore inherently 

more difficult to comprehend than their positive counterparts. Even though this 

conclusion is based on experimental evidence obtained outside of a survey context, 

                                                      
2 More specifically Holleman’s analyses (1999b) focused on the congenericity of forbid and allow 
questions. The basic idea of such an analysis is to compare scores which are undone of 
measurement errors (Jöreskog 1971). Holleman (1999b) showed that when correcting for 
measurement error, the correlation between forbid and allow questions is identical to the 
correlation between two identical forbid questions, as well as to the correlation between two 
identical allow questions. This suggests that forbid and allow questions measure the same underlying 
attitude, which implies that response effects do not arise in the comprehension-retrieval stage. 
From this it follows that response effects arise in the mapping stage, as the answers to equivalent 
forbid and allow questions do differ when not corrected for measurement error.  
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the inherent difficulty of negative terms is also expected to show in a survey 

context. Based on Clark (1976), a difference in the comprehension-retrieval process 

is thus to be expected. 

Considering the problems with previous survey studies and the contrasting 

evidence from a general discourse perspective, the current study will investigate 

once more whether response effects for contrastive questions arise in the 

comprehension-retrieval stage or in the mapping stage. An answer to this question 

is important to obtain insight into the validity of contrastive questions. From a 

general discourse perspective this research question is also relevant, because 

surveys provide a natural language use context to study the processing of positive 

and negative terms. Eye-tracking methods are used to investigate the cognitive 

processes underlying question answering for a broad range of contrastive word 

pairs. With this method, respondents can pursue their answering behavior in a 

natural way. If differences in fixation time occur during the initial reading of the 

question, the comprehension-retrieval process is likely to be affected by the choice 

of wording. If differences in the question-answering process occur after the 

respondent has looked at the response options, these probably mainly reflect 

mapping differences.  

 

 

4.2 METHOD 

 

4.2.1 Experimental design 

Respondents completed a web survey with ninety questions on smoking policies. 

Two versions of the survey were constructed: questions phrased positively in 

version 1, were worded negatively in version 2 and vice versa. Hence, both survey 

versions contained both positive and negative survey questions. Sixty questions in 

the survey were manipulated this way. Thirty questions served as fillers and had an 

identical wording in the two survey versions.  

 

4.2.2 Participants  

Participants (N=56) registered for the experiment on a website of the Humanities  

Faculty. They were assigned randomly to either of the two survey versions. The 

eye-movements of half of the participants were measured (N=28). Table 4.1 shows 

some demographic characteristics of the respondents.  
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Table 4.1: Characteristics of respondents in the sample (N=56).  

Gender Age Educational level Smoking behavior 
 

Female: 84% 
 

16-20: 36% 
 

University: 93% 
 

Non-smoking: 79% 

Male: 16% 21-25: 55% College degree: 7% Party smoker: 13% 

 26-30: 5%  Some cigarettes a day: 7% 

 >30: 4%  A package a day: 2% 

 

4.2.3 Procedure 

Respondents each came to the laboratory at Utrecht University for individual 

sessions. They were told that they were going to answer attitude questions on 

Dutch smoking policies. Eye-movements were measured using a Tobii 1750 remote 

eye-tracker (Tobii Technology, Danderyd, Sweden). The hardware of this eye-

tracker resembles an ordinary computer monitor. Near-infrared beams capture the 

respondents' eye-movements. The frame rate of the Tobii is 50 Hz, which means 

that the position of the eyes is tracked every 20 milliseconds.  

After a short explanation of the eye-tracker, the experimenter started the 

calibration procedure to locate the position of the respondents’ eyes. Once the 

calibration had succeeded, the survey was started. The respondents completed the 

survey in about 15 minutes, and they were paid 5 Euro for their participation.  

 

4.2.4 The survey 

The survey started with an introduction to the topic of the survey: Dutch smoking 

policies. At the time the experiment was carried out (May and June 2008) smoking 

policies were a hot topic in the Dutch public debate, as they were about to be 

changed. The respondents were instructed to answer the questions about this topic 

truthfully, and to click with the left mouse button on the answering option that best 

matched their opinion. Furthermore, it was explained that before each question an 

asterisk (*) would appear on the screen. Respondents were instructed to look at the 

asterisk and to click on it. By clicking on the asterisk, the question would appear 

exactly in that spot. This was done to ascertain that respondents started reading the 

question from the beginning, i.e. the first word.  

Then the actual survey started. The questions in the survey were presented 

one by one to the participants. Important in this respect is the visual presentation 

of the questions, as all sorts of design characteristics may affect the mapping 

process (e.g. Couper, Conrad & Tourangeau 2007; Tourangeau, Couper & Conrad 

2004; 2007). To prevent respondents from getting distracted, the visual design of 

each webpage was kept as simple as possible (see Figure 4.1).  

 



68| Agree or disagree? 

 
 

 

 
Figure 4.1: Example of the survey lay-out. 

Note. The question in the example can be translated as ‘The government should allow smoking pot for 

youngsters under 18’ and the answering options range from ‘disagree’ to ‘agree’.  

 

The questions in the survey were organized per subtopic, and each subtopic was 

introduced on a separate webpage in the survey. All manipulated questions were 

about one of the four topics in Table 4.2. Respondents answered several positive 

and negative questions about one and the same topic. Within each of the four 

clusters of questions, various word pairs were used for the manipulations, such as 

bad/good (slecht/goed); forbid/allow (verbieden/toelaten); difficult/easy (moeilijk/makkelijk). 

As shown in Table 4.2, the answering scales (two-point yes/no scales versus five-

point agree-disagree scales) were varied between clusters, but they were kept 

identical within each cluster. When analyzing clusters of questions, we can 

therefore generalize over linguistic contrasts, while distinguishing explicitly between 

two-point scale yes/no-questions and five-point scale agree-disagree questions.  
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Table 4.2: Characteristics of the four clusters of questions. 

Cluster Nquestions Scale Example question 
 

New smoking 

policies  

 

10 

 

2-point 
 

I think it is a good/bad idea to increase taxes 

on cigarettes from July 1st onwards.  

Other measures to 

prevent smoking 

7 2-point It is a good/bad idea to exclude smoking 

couples from having fertility treatments.  

Role of politics in 

smoking prevention 

14 5-point I think it is just/unjust for the government to 

fine violators of the smoking laws.  

How to protect the 

weak against smoke 

14 5-point In my view it is acceptable/unacceptable that 

people smoke in ice bars.  

 

Please note that, although the same kind of response scale was used within each 

cluster, the filler questions were used to make sure that the answering scales (two-

point versus five-point) were varied throughout the entire survey. The filler items 

were sometimes two-point yes/no-questions, and other times five-point agree-

disagree questions. Moreover, about half the filler items were frequency indicators 

using five-point often-never scales. Because the type of response scale was varied 

between questions, respondents were unaware of the response options until the 

answers were fixated. In addition, because very distinct scale types were used (e.g. 

two-point scales do not include a middle option and do not allow for much nuance, 

whereas five-point scale questions do), the mapping process can only start when 

the respondent fixates the answers. Hence, these design characteristics facilitate the 

separation of the two cognitive processes of interest. We also made sure that the 

question wording did not reveal the type of response scale used. For example, the 

question I think it is fascinating/boring to think about Dutch political issues can be 

followed by a two-point yes/no scale, a five-point agree-disagree scale or a five-

point often-never scale. In addition, the answering options were outside of the 

visual span of the respondent as long as the respondent fixated the question. 

Therefore, all fixations on the question are reflections of comprehension-retrieval 

processes until the respondent fixates the answers.  

 

4.2.5 Measures of the comprehension-retrieval process and the mapping process 

The assumption underlying the use of eye-tracking measures is that respondents 

fixate on the word they process (Rayner 1998). In order to analyze recordings of 

eye-movements, the experimental material is divided into regions. Time measures 

on these regions are compared between experimental conditions. Many scientific 

fields using eye-tracking have developed more or less standard regions and standard 

eye-tracking measures for assessing processing difficulties. Unfortunately, no such 

standard measures have yet been developed for assessing the comprehension-

retrieval process and the mapping process in answering survey questions. In the 
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remaining part of this section we will discuss the measures we used, and we will 

argue why these measures reflect the two cognitive processes we wish to 

investigate. 

For analyzing the eye-tracking data, each web page was divided into two 

regions: the question and the answering options. For each of the two regions the 

first pass reading time, and total fixation time for all (possible) re-reading turns was 

measured. This resulted in a broad categorization of the question-answering 

process in four processing measures: the first pass reading time for the question, 

the first pass reading time for the answering options, the remaining total fixation 

time for the question, and the remaining total fixation time for the answers. These 

measures are illustrated in Figure 4.2. As re-reading a question or an answer will 

probably not happen for each trial, we also registered dichotomously whether re-

reading the question or the answers occurs. These two measures for the occurrence 

of re-reading will be analyzed in addition to the four processing time measures.  

 

Question region 

 

The government should allow smoking pot for youngsters under 18 

 

Answer region 

 

Disagree 0 0 0 0 0 Agree 

 
 

Figure 4.2: Fictitious example of eye-movement pattern. 

Note. The circles indicate fixations, and the number in each circle indicates the fixation number 

and thus the fixation sequence. In this example, fixations 1 to 5 are part of the first pass reading 

time of the question; fixation 6 is first pass reading time for the answers; fixation 7 is remaining 

total fixation time for the question; fixations 8 and 9 comprise the remaining total fixation time 

for the answers.  

 

All six eye-tracking measures play an important role in characterizing the question-

answering process. The first pass reading time for the question necessarily only 

reflects comprehension-retrieval processes (see Section 4.2.4). If negative questions 

are more difficult to comprehend than their positive counterparts (Clark 1976), a 

time difference on this measure is hence to be expected. Importantly, as the Clark-

account predicts negative questions to be inherently more difficult to comprehend, 

a time difference on the first pass reading time for the question is always to be 

1 2 
3 

4 
5 

6 8 

7 

9 
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expected, irrespective of whether a wording effect actually occurs for a certain 

question.  

From the moment the respondent looks at the response options, the 

mapping process may start. This by no means implies that when a respondent first 

looks at the response options all comprehension-retrieval processes are ended 

abruptly. However, considering that this survey contains relatively easy questions 

(see Table 4.2), and considering that these questions are answered by skilled readers 

(see Table 4.1), it is likely that starting from the moment the respondent views the 

response options, the main cognitive activity he or she is involved in is mapping an 

answer to the response options. Nevertheless, it is useful to distinguish different 

measures for the mapping process, as a mapping effect may occur in at least three 

distinct ways.  

First, there may be differences between positive and negative questions in 

the time needed for reading the answering options the first time. If a respondent 

answers a question immediately upon the first reading of the response options, the 

first pass reading time for the answers gives a more-or-less unbiased estimate of the 

mapping process. In such cases, all potential mapping activities must have taken 

place in the time needed to read the response options. 

Second, for those trials in which re-reading actually occurs, there may be 

differences between positive and negative questions in the average time needed for 

re-reading the question and the response options. Although it may be argued that 

re-reading a question or an answer reflects extended comprehension-retrieval 

processes, we will, because of the easy questions and the skilled respondents, a 

priori assume that in re-reading the respondent reviews the question in light of the 

answers and switches back to the answers again to give an answer. Hence, we will 

assume that re-reading time reflects mainly mapping processes. 

Third, there may be differences between positive and negative questions in 

the dichotomous registration of re-reading: negative questions and answers to 

negative questions may be reread more often than positive questions and answers 

to positive questions. Again, for reasons mentioned previously, for the time being 

we will assume that a difference in the occurrence of re-reading reflects a mapping 

difference; we will return to alternative explanations in the Conclusion and 

Discussion Section. For the sake of clarity we would like to stress the difference 

between the dichotomous registration of re-reading, and the remaining total 

fixation times: the remaining total fixation times are only calculated for those trials 

in which re-reading actually occur, whereas the dichotomous registration of re-

reading applies to all trials. Thus a distinction can be made between negative 

questions which cost more time to reread, and those which are reread more often.  
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4.2.6 Analyses 

 Answers to the survey questions. The answers to the survey questions are analyzed per 

cluster of questions (see Table 4.2).3 For each cluster, a separate multilevel model 

was constructed. In each model, one mean answer for all positive questions in a 

cluster is estimated, and another mean is estimated for all negative questions. The 

model also estimates question variance (because one question can be more 

controversial than another), between-person variance (because one person can 

express his opinion more positively than another), and residual variance (e.g. one 

person agrees more with question A, whereas another person agrees more with 

question B). We refer to Appendix 4.1 for a formalization of this model. Note that 

by using this model, the hierarchical structure of the data is taken into account (see 

also Quené & Van den Bergh 2004; 2008; Yan & Tourangeau 2008). The mean 

answers to positive and negative questions are compared in a contrast test, which 

yields a χ2-distributed test statistic (Goldstein 2003; Snijders & Bosker 1999).  

Measures of processing time.4 There are four measures of processing time: the 

first pass reading time for the question, the first pass reading time for the answers, 

the remaining total fixation time for the question, and the remaining total fixation 

time for the answers. For some trials, that is, for some respondent * item 

combinations, only a single reading of the question and the answers is involved. 

Consequently, for these “single-reading trials”, the remaining total fixation time for 

the question and the remaining total fixation time for the answers are non-existent. 

That is why for these trials only an average first pass fixation time for the question 

and the answers is estimated for positive and negative questions. This results in 2 

(relevant type of processing measure) x 2 (wording: positive or negative) average 

processing times. For trials in which the question and/or the answers are reread, all 

four processing measures are relevant. For these “re-reading trials”, another 4 

                                                      
3 Because wording effects vary largely over questions, we need some method to generalize over 
questions. As the residual variance would increase hugely by pooling all questions in this survey 
(scores will then vary from 1 – 5, because, for instance, a smoker is generally against the 
prohibition of smoking in the hospitality business, but in favour of the protection of children 
against smoke), we decided on this cluster approach. An additional advantage is that also in 
survey practice answers are often pooled over clusters of questions making it useful to know how 
the mean answer towards one topic is biased by the choice of wording. 
4 Fixations were determined by an algorithm which restricts fixations to data points within 35 
pixels; the minimal fixation length was set at 100 ms. The viewing time in a region was computed 
as the time from the beginning of the first until the end of the last successive fixation in a region. 
For neither one of the clusters, the distribution of the raw and untransformed data was 
comparable to the normal distribution. This is a common phenomenon for processing data (e.g. 
Yan & Tourangeau 2008). Therefore, we took the natural log of the fixation times and checked 
the normality again. Two trials, that is showed unusually short total average fixation times; these 
cases were removed from the data (< 1 %). After removing these cases, the residuals of the total 
reading time as well as the residuals of each of the individual four time measures showed a 
normal distribution.  
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(relevant type of processing measure) x 2 (wording: positive or negative) average 

fixation times are estimated. Taken together, this means that twelve mean 

processing times are estimated. The question variance, between-person variance, 

and residual variance are also estimated simultaneously. 

In a subsequent contrast test, all four measures of processing time can be 

compared between positive and negative questions using this model. In addition, 

the first pass fixation time for the question and the answers can be compared 

between the single-reading trials and the re-reading trials; this is important, as it 

helps us learn more about the differences between these trials and the kind of 

cognitive processing re-reading reflects. Additional information on these statistical 

models are provided in Appendix 4.2.  

Dichotomous registration of re-reading. For the analysis of whether re-reading 

occurs, separate multilevel models are constructed for each cluster of questions. 

These models predict the chance that re-reading occurs for positive and negative 

questions and answers. This results in 2 (region: question or the answers) x 2 

(wording: positive or negative) predictions of whether re-reading occurs. Again, 

question variance, and between-person variance are estimated. However, the 

residual variance cannot be estimated, because the data are binomial; for binomial 

data, the residual variance cannot be estimated separately from the mean scores 

(Goldstein 2003; Snijders & Bosker 1999). Mean re-reading occurrences for 

positive and negative questions are compared in a contrast test (Goldstein 2003; 

Snijders & Bosker 1999). Additional information on the models used for analyzing 

the dichotomous registration of re-reading are provided in Appendix 4.3.  

 

 

4.3. RESULTS 

 

4.3.1 Prerequisites 

If the survey measured actual attitudes on smoking policies, it is to be expected that 

the clusters of questions measured respondents’ opinions in a reliable way. 

Cronbach’s alphas for each of the four clusters are shown in Table 4.3. 

A Cronbach’s alpha of 0.6 is usually regarded as the lower bound of an 

acceptable reliability for experimental purposes. All four clusters measure the 

underlying construct in a reliable way (see Table 4.3). This indicates that the 

questions within each cluster tap the same attitude. This also implies that clusters of 

questions can indeed be analyzed rather than separate questions.5  

                                                      
5 A third cluster of two-point scale questions on politics in general was also administered, but the 
reliability of this cluster was too low. Hence, the measurement error for this cluster is 
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Table 4.3: Cronbach’s alphas of the four clusters of questions. 

 

Cluster 

 

Scale  

 

Nquestions 

Cronbach’s  

Alpha 
 

New smoking policies  
 

2-point 
 

10 
 

0.83 

Other measures to prevent smoking 2-point 7 0.61 

Role of politics in smoking prevention 5-point 14 0.84 

How to protect the weak against smoke 5-point 14 0.75 

  

If this survey measured attitudes towards smoking policies in a valid way, it is to be 

expected that each cluster of questions can distinguish between smokers and non-

smokers. At the time of administration, smokers and non-smokers debated heavily 

on such issues as the new smoking policies (see Table 4.2), which would prevent 

smoking in the hospitality industry, something that has always been permitted in 

the Netherlands. Results show that smokers hold more negative opinions towards 

these new measures to restrict smoking (χ2 = 9.92; df =1; p < 0.01), as well as 

towards other measures to prevent smoking (χ2 = 4.58; df =1; p = 0.03). Moreover, 

smokers are less in favor of governmental interference in issues concerning 

smoking (χ2 = 5.61; df =1; p = 0.02). However, compared to non-smokers, 

smokers are more willing to take measures to protect the weak in society against 

their smoke (χ2 = 38.39; df =1; p < 0.001). All in all, these results confirm our own 

intuitions and can hence be regarded as a validity check. 

Another prerequisite that needs to be met before the answers and the 

cognitive processes for positive and negative questions can be compared, is that the 

experimental groups are equal. Respondents in survey version 1 and 2 were found 

to be comparable with respect to their age (χ2 = 5.09; df = 3; p = 0.17), gender (χ2  

= 3.31; df = 1; p = 0.07), educational level (χ2 = 4.08; df =3; p = 0.25), and 

smoking behavior (χ2  = 2.23; df = 3; p = 0.53). Moreover, they responded similarly 

to the filler questions (χ2 = 0.04; df = 1; p = 0.53 for the yes/no-questions; χ2 = 

0.06; df = 1; p = 0.80 for the agree-disagree questions; χ2 =2.51; df = 1; p = 0.11 

for the often-never questions), and they took the same amount of time to process 

the filler questions (χ2 = 0.05; df = 1; p = 0.83 for the time spent on the question 

and χ2 = 0.64; df = 1; p = 0.43 for the time spent on the answers). So, 

randomization problems or sampling error cannot account for differences between 

positive and negative questions in mean answers, processing time, or re-reading 

occurrence. 

 

                                                                                                                             
unacceptably large. We decided not to report the results of this cluster. This explains why not all 
manipulated questions that were originally in the survey were taken into account in the analysis. 
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4.3.2 Answers to survey questions: response effects for contrastive questions6 

To establish for which clusters of questions response effects occur, the mean 

answers for positive and negative questions were compared in each cluster. The 

results are shown in Table 4.4.  

 

Table 4.4: Parameter estimates of survey answers for each of the four clusters of questions. 

Wording Mean S2
questions

a S2
persons S2

residual
  Effect sizeb 

 

New smoking policies (2-point scale) 

Positive 

Negative 

0.78 (1.27)* 

0.82 (1.55) 

1.29  1.25 

0.71 

- c 0.28 

 

Other measures to prevent smoking (2-point scale) 

Positive 

Negative 

0.61 (0.46)* 

0.73 (0.98) 

1.48 0.11 

0.29 

- 1.16 

 

The role of politics in smoke prevention (5-point scale) 

Positive 

Negative 

3.69* 

3.89 

0.39 0.30 

0.44 

0.94 

0.93 

0.33 

 

How to protect the weak against smoke (5-point scale) 

Positive 

Negative 

2.91 

2.88 

0.63 0.23 

0.30 

1.28 

1.28 

- 

Note. In all cases, a higher mean score represents a more positive opinion towards the attitude 

object. For the sake of convenience the answers for the binomial two-point scale questions are 

given in proportions, and in the Logits used for the analysis (between brackets). The variances for 

these clusters are only provided in Logits. 
a The question variance is estimated once, for positive and negative questions together. b The size 

of an effect is often classified in relation to the standard deviation (Cohen 1988). The effect size 

we report here is based on the between-person standard deviation. c In Logit models, the residual 

variance cannot be estimated separately from the mean score (Goldstein 2003; Snijders & Bosker 

1999). 
* p < 0.05 for the difference between positive and negative questions. 

 

Response effects for the two-point scale questions. For both clusters of two-point scale 

questions, an overall response effect in the expected direction was observed: 

respondents are more likely to disagree with negative questions than to agree with 

equivalent positive ones. For the cluster with questions on new smoking policies this 

effect can be classified as small in relation to the standard deviation (χ2 = 4.25; df = 

1; p = 0.04; Cohen’s d = 0.28). Even though the mean difference in answers can be 

classified as small, the direction of the wording effect is in line with previous 

studies and the mean difference is quite substantial in terms of percentages. 

Respondents are 4% more likely to answer no to a negative question than to answer 

                                                      
6 All results discussed in Section 4.3.2 are observed for both smokers and non-smokers.  
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yes to a positive question. For the cluster on other measures to prevent smoking, the 

difference in mean answers is 12%. This mean difference is large as compared to 

the standard deviation (χ2 = 6.05; df = 1; p = 0.01; Cohen’s d = 1.16).  

Response effects for five-point scale questions. The cluster on the role of politics in the 

prevention of smoking showed an overall response effect in the expected direction (χ2 

= 5.41; df = 1; p = 0.02). The mean difference between positive and negative 

questions is 0.2 point on a scale ranging from 1 to 5. This difference can be 

classified as small in relation to the standard deviation (Cohen’s d = 0.33), but again 

reflects a substantial answering difference of about 4% of the scale. For the other 

cluster with five-point scale questions on how to protect the weak against smoke, no 

overall response effect was observed (χ2 = 0.29; df = 1; p = 0.59). 

All in all, response effects are observed for three out of the four clusters of 

questions, with usual variation in effect size. This means that a necessary condition 

is met for investigating the cognitive processes underlying question answering. 

Because one cluster failed to show an overall effect, this enables us to investigate 

whether cognitive differences are always shown, or only for clusters with a 

significant wording effect. 

 

4.3.3 Processing time 

The results of the analyses on the processing time are shown in Table 4.5. The 

average fixation times are provided in milliseconds and in logs.  

Processing time for two-point scale questions. For both clusters of two-point scale 

questions, and for both the single-reading trials and the re-reading trials, none of 

the four time measures showed a significant difference between positive and 

negative questions (all χ2 < 3.84; df = 1; p > 0.05). This implies that based on the 

time measures, there is no reason to assume that either the comprehension-retrieval 

process or the mapping process is affected by the choice of wording.  

The first pass reading time for the question and the first pass reading time 

for the answers can also be compared between the single-reading trials and the re-

reading trials. For both clusters of questions, the first reading of the question takes 

the same amount of time for single-reading trials and re-reading trials (always χ2 < 

3.84; df = 1; p > 0.05). However, the first reading of the answers always takes 

longer for the single-reading trials than for the re-reading trials (always χ2 > 3.84; df 

= 1; p < 0.05).  
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Table 4.5: Parameter estimates of fixation times in milliseconds (ln between brackets) for P 

(positive) and N (negative) questions.  

 

 

Estimate 

1st pass reading 

time for the 

question  

1st pass reading 

time for the 

answers  

Remaining total 

fixation time 

question  

Remaining total 

fixation time 

answers  
 

New smoking policies (2-point scale) 

Mean Pre-reading 2392 (7.78) 508 (6.23) 416 (6.03) 433 (6.07 ) 

Mean Nre-reading 2416 (7.79) 459 (6.13) 498 (6.21) 424 (6.05) 

Mean Psingle-reading 2392 (7.78) 750 (6.62)*   

Mean Nsingle-reading 2416 (7.79) 757 (6.63)*   

S2
questions

a 0.01    

S2
persons 0.09 0.03 0.24 0.18 

S2
residual

b 0.26 0.18 1.28 0.85 
 

Other measures to prevent smoking (2-point scale) 

Mean Pre-reading 2101 (7.65) 469 (6.15) 944 (6.85) 437 (6.08) 

Mean Nre-reading 2165 (7.68) 478 (6.17) 639 (6.46)  567 (6.34) 

Mean Psingle-reading 2101 (7.65) 796 (6.68)*   

Mean Nsingle-reading 2165 (7.68) 685 (6.53)*   

S2
questions 0.02    

S2
persons 0.13 0.05 0.05 0.10 

S2
residual

  0.23 0.29 1.30 0.75 
 

The role of politics in smoke prevention (5-point scale) 

Mean Pre-reading 1939 (7.57) 578 (6.36) 508 (6.23) 645 (6.47) 

Mean Nre-reading 2276 (7.73) 539 (6.29) 614 (6.42) 728 (6.59) 

Mean Psingle-reading 2345 (7.76)* 1064 (6.97)*   

Mean Nsingle-reading 2276 (7.73) 1054 (6.96)*   

S2
questions 0.01    

S2
persons 0.09 0.04 0.16 0.09 

S2
residual

  0.28 0.35 1.13 0.68 
 

How to protect the weak against smoke (5-point scale) 

Mean Pre-reading 1901 (7.55) 679 (6.52) 534 (6.28) 633 (6.45) 

Mean Nre-reading 1826 (7.51) 596 (6.39) 493 (6.20) 614 (6.42) 

Mean Psingle-reading 1901 (7.55) 1176 (7.07)*   

Mean Nsingle-reading 1826 (7.51) 1188 (7.08)*   

S2
questions 0.03    

S2
persons 0.09 0.09 0.09 0.09 

S2
residual

  0.22 0.39 1.33 0.84 

Note. The variances are only provided in ln. 

a The question variance is constrained to be equal for positive and negative questions. b The 

residual variance consists of interaction variance, as well as random error variance.  
* p < 0.05 for the difference between the re-reading trials and the single-reading trials. 
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As there are no differences between positive and negative questions, it is now 

possible to give a general impression of the question-answering process for two-

point scale questions. In doing so, we will use one cluster (on new smoking policies) as 

exemplar case; results for the other cluster (on other measures to prevent smoking) were 

comparable. 

For single-reading trials, the reading of the question takes about 2400 

milliseconds and the reading of the answering options takes about 750 milliseconds. 

This means that the entire question-answering process takes about 3150 

milliseconds, of which the first pass reading time for the question takes up about 

75%.  

For the re-reading trials, the first pass reading time of the question takes 

about 2400 milliseconds, the first reading of the answers takes about 500 

milliseconds, and thereafter the question and the answers are reread for about 420 

and 430 milliseconds respectively. This means that the entire question-answering 

process unfolds in about 3750 milliseconds, of which the largest part (64%) is spent 

on the first reading of the question.  

Processing time for five-point scale questions. Table 4.5 indicates that for both 

clusters of five-point scale questions, none of the four processing measures shows a 

difference between positive and negative questions (all time measures χ2 < 3.84; df 

= 1; p > 0.05). These results apply to both the single-reading trials and the re-

reading trials. Hence, based on the processing measures there is no reason to 

assume that either the comprehension-retrieval process or the mapping process is 

affected by the choice of wording. 

As there are no differences between positive and negative questions, it is 

again possible to give a general impression of the time course for the question-

answering process. In doing so, we will take the cluster on how to protect the weak 

against smoke as starting point; please note that the results for the cluster on the role of 

politics in the prevention of smoking are largely comparable.  

For the single-reading trials, the question is read for about 1900 

milliseconds and thereafter the answers are read for 1180 milliseconds. This means 

that the entire question-answering process unfolds in about 3080 milliseconds, of 

which the largest part is spent on the reading of the question (62%).  

For re-reading trials, the first reading of the question takes about 1900 

milliseconds. This is similar to the single-reading trials. The first reading of the 

answering options takes about 680 milliseconds. This is significantly less time than 

for the single-reading trials (for both positive and negative questions: χ2 > 3.84; df 

= 1; p < 0.05). The re-reading of the question and the answers takes 530 and 630 

milliseconds respectively. This means that for the re-reading trials the question-
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answering process unfolds in about 3740 milliseconds of which about half of the 

time involves the first reading of the question.  

 

4.3.4 Re-reading occurrence 

Table 4.6 shows the average re-reading occurrence for positive and negative 

questions. 

 

Table 4.6: Parameter estimates for the occurrence of re-reading in proportions (Logits used for 

the analyses between brackets). 

 

Region 

 

Wording 

Mean occurrence 

of re-reading  

 

S2
questions 

 

S2
persons 

 

Effect sizea 
 

New smoking policies (2-point scale) 

Question Positive 0.39 (-0.44)*, + 0  0.18 1.21 

 Negative 0.52 (0.07)    

Answer Positive 0.22 (-1.29)× 0 0.07 2.31 

 Negative 0.34 (-0.69)    
 

Other measures to prevent smoking (2-point scale) 

Question Positive 0.41 (-0.35)**, + 0 0.81 1.10 

 Negative 0.66 (0.65)    

Answer Positive 0.31 (-0.78) 0 0.54  

 Negative 0.43 (-0.29)    
 

The role of politics in smoke prevention (5-point scale) 

Question Positive 0.51 (0.02) 0.85 0 - 

 Negative 0.53 (0.13)    

Answer Positive 0.35 (-0.63) 0.85 0 - 

 Negative 0.40 (-0.41)    
 

How to protect the weak against smoke (5-point scale) 

Question Positive 0.44 (-0.24)*, + 0.16  0.46 0.56 

 Negative 0.54 (0.18)    

Answer Positive 0.33 (-0.71) 0.16  0.48 - 

 Negative 0.39 (-0.43)    

Note. The variances are only provided in Logits. 

a The size of an effect is often classified in relation to the standard deviation (Cohen 1988). The 

effect size we rapport here is based on the between-person and the between-question standard 

deviation. Only effect sizes of individual effects are reported. 
* p < 0.05 for the difference between positive and negative questions on the question region. ** p 

< 0.01 for the difference between positive and negative questions on the question region. × p < 

0.05 for the difference between positive and negative questions on the answer region. + p < 0.05 

for the combined effect of question and answers. 

 

Re-reading occurrence for two-point scale questions. Results show that negative questions 

and answers to negative questions are reread more often compared to positive 
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questions and answers to positive questions for both clusters of two-point scale 

questions. For new smoking policies, positive questions are reread in 39% of the cases, 

whereas negative questions are reread 52% of the time (χ2 = 4.43; df = 1; p = 0.04). 

This difference can be classified as large (Cohen’s d = 1.21). In addition, 22% of 

the positive trials involve re-reading the answers versus 34% of the negative ones 

(χ2 = 4.93; df = 1; p = 0.03). This also represents a large effect (Cohen’s d = 2.31).  

For the cluster on other measures to prevent smoking, positive questions are 

reread in 41% of the cases, whereas negative questions are reread 61% of the time 

(χ2 = 10.09; df = 1; p < 0.001). This is a large effect (Cohen’s d = 1.10). The 

answering options are reread in 31% of the positive trials and 43% of the negative 

trials. By itself, this difference is not significant (χ2 = 2.71; df = 1; p = 0.10), but in a 

combined analysis results show that re-reading a question or an answer happens 

more often for negative questions (χ2 = 7.86; df = 1; p < 0.01).  

 The estimated variances help to further interpret differences in the 

occurrence of re-reading: is re-reading a characteristic of certain questions, of 

certain persons, or mainly an interactional phenomenon? Table 4.6 shows there is 

no systematic between-question variance for both clusters of questions. Hence, 

each question is reread roughly just as often as the others. Re-reading does appear 

to be a strategy certain persons adopt more often than other persons; for both 

clusters of two-point scale questions between-person variance can be shown. 

Hence, some respondents are more likely than others to reread a question or an 

answer to a question. However, most of all, re-reading is something one person 

does for one question and another person for another question.7  

Re-reading occurrence for five-point scale questions. Differences between positive 

and negative questions in re-reading occurrence can be shown for only one of the 

clusters with five-point scale questions. These differences concern the cluster on 

                                                      
7 The residual variances are not given in Table 4.6, because they cannot be estimated separately 
from the mean occurrences of re-reading. Yet, when the mean scores are known, the residual 
variance can be approximated using the formula: (p * (1-p)). In this formula “p” represents the 
estimated probability. Hence, to approximate the residual variance for the occurrence of re-
reading for positive questions for the cluster on new smoking policies (see Table 4.6) we get (0.39 * 
(1-0.39)) = 0.24. This is the residual variance on a proportional scale ranging from 0 – 1. Hence, 
the residual standard deviation is √ (0.24), which gives 0.49. This means that in an 80% 
confidence interval the occurrence of re-reading for positive questions ranges from (0.39 – (1.28 
* 0.49)) to (0.39 + (1.28 * 0.49)). Hence, roughly speaking, the occurrence of re-reading ranges 
between 0 and 1. This variation is always larger than the variation due to between-person 
differences. For the cluster on new smoking policies the between-person variance for re-reading 
positive questions is 0.18 on a Logit scale. This means that the between-person standard 
deviation is √(0.18), which gives 0.42. In an 80% confidence interval, the between-person 
variation for re-reading positive questions lies within (-0.44 – (1.28 * 0.42)) and (-0.44 + (1.28 * 
0.42)) on a Logit scale. If we transform this Logit confidence interval ranging from (-0.98) to (0.1) 
to a proportional scale, re-reading occurs between 27 and 54% of the time. 
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how to protect the weak against smoke. This is the cluster with five-point scale questions 

that did not show a significant difference between positive and negative questions 

in mean answers (see Section 4.3.2). Yet, for this cluster, negative questions are 

reread in 54% of the cases, whereas positive questions are reread only 44% of the 

time (χ2 = 4.36; df = 1; p = 0.04). This effect is medium in size (Cohen’s d = 0.56). 

Answers to negative questions are reread 39% of the time, versus 33% of the 

positive cases. By itself, this difference is not significant (χ2 = 1.76; df = 1; p = 

0.18). In a combined analysis, however, results show that both the question and the 

answers are reread more frequently for negative questions (χ2 = 4.85; df = 1; p = 

0.03). Hence, these results suggest that differences in the occurrence of re-reading 

can be shown irrespective of differences in the mean answers of positive and 

negative questions.  

For the cluster of five-point scale questions that did show an answering 

difference (see Section 4.3.2), no differences in the occurrence of re-reading can be 

shown. For this cluster (on the role of politics in the prevention of smoking), re-reading a 

question happens in 53% of the negative cases versus 51% of the positive ones (χ2 

= 0.23; df = 1; p = 0.63). Re-reading an answer occurs in about 40% of the 

negative cases versus 35% of the positive ones (χ2 = 0.88; df = 1; p = 0.35). Also in 

a combined analysis these differences fail to reach significance (χ2 = 0.93; df = 1; p 

= 0.33). These latter results are unexpected. However, they might be related to the 

fact that for this cluster a relatively large between-question variance is observed. A 

large question variance implies that certain questions are reread particularly often, 

irrespective of the positive or negative question wording. In addition, as a large 

question variance results in a large total variance, large differences in re-reading 

occurrence are needed to obtain a significant difference.  

 

 

4.4 CONCLUSION AND DISCUSSION 

 

The survey is a device often used to measure people’s opinions and attitudes. Yet, a 

large body of research shows that the question polarity, a seemingly unimportant 

linguistic question characteristic, influences how respondents express their 

attitudes: respondents are more inclined to disagree with negative questions, than to 

agree with equivalent ones (e.g. Bishop et al. 1988; Holleman 2000; Kamoen et al. 

2007; Waterplas et al. 1988). The current study aimed to explain this effect by 

relating it to the cognitive processes underlying question answering. Response 

effects and cognitive processes were investigated for a large set of questions that 

can be grouped into two clusters of two-point scale questions and two clusters of 

five-point scale questions. 
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Results show a response effect for both clusters of two-point scale 

questions: respondents are more likely to disagree with negative questions than to 

agree with equivalent positive ones. One of these effects is large compared to the 

standard deviation; the other effect is small in size. A small response effect in the 

expected direction was also observed for one of the clusters of five-point scale 

questions; the other five-point scale cluster showed no effect. These results are in 

line with previous studies (e.g. Bishop et al. 1988; Holleman 2000; Kamoen et al. 

2007; Waterplas et al. 1988). First, in line with earlier research, respondents 

generally express their opinions more positively when the question is worded 

negatively. Second, as in previous studies, large variation in the size and occurrence 

of response effects can be shown. 

Variation in wording effects is usually attributed to interaction of the 

effect of question wording with a broad range of experimental characteristics and 

question characteristics, such as the type of administration, the type of word pair 

used, and the average opinion of respondents about the topic of the question (e.g. 

Bishop et al 1988; Holleman 2000; Kamoen et al. 2007). Because there are so many 

possible causes for variation in survey wording effects, it is impossible to isolate 

one post hoc explanation for why one of the clusters of questions in the current 

study failed to show an overall wording effect, or why some effects were larger than 

others. More importantly, three clusters showed an overall response effect when 

pooling over questions, and hence, by pooling over this large variation. Although 

these effects were not always large in comparison to the standard deviation, they 

were always substantial in terms of percentages. Therefore an explanation of survey 

wording effects is called for and insight into the validity of survey questions is 

required. 

Analyses of the respondents’ eye-movement patterns show that survey 

questions are usually answered in two distinct ways. In some trials, that is, for some 

respondent * item combinations, the question and the answering options are read 

once, and then a second time before an answer is given (re-reading trials); in other 

trials, the question and the answering options are read only once (single-reading 

trials). For the single-reading trials answering an attitude question takes about 3 

seconds, whereas for the re-reading trials the question-answering process lasts 

roughly 800 milliseconds longer. 

Comparisons of question-answering processes for positive and negative 

questions indicate that for all four clusters of questions, the time needed to read the 

question and the answers initially, is the same for positive and negative questions; 

these observations apply to both the re-reading trials, and the single-reading trials. 

In addition, once re-reading a question or an answer occurs, this process also takes 

the same amount of time for positive and negative questions. However, the 
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questions and response options of negative questions are reread more frequently 

than positive ones: for three out of the four clusters of questions, results show a 

difference in re-reading occurrence. These effects are generally medium or large in 

size. 

What do these results mean in terms of cognitive processes; is the 

comprehension-retrieval process or the mapping process affected by the choice of 

wording? In our view, our results seem to support the mapping hypothesis: 

respondents experience difficulty more often when mapping their attitude to the 

response scale for a negative question than for a positive one (compare Chessa & 

Holleman 2007; Holleman 1999b); that is why re-reading occurs more often for 

negative questions than for positive ones. In our view, the alternative cognitive load 

account (Clark 1976), which predicts that the comprehension-retrieval stage is 

affected by the choice of wording, does not provide an adequate explanation for 

the results obtained in this study. Therefore, below, we will present three 

arguments which clarify why the mapping interpretation seems preferable. 

First, the first pass reading time for the question never indicates a 

difference between positive and negative questions. As this measure provides an 

unbiased measure of the comprehension-retrieval process, the systematic non-

occurrence of an effect provides a strong argument against the cognitive load 

account.  

Second, the three other measures of processing time are both unlikely to 

reflect mainly comprehension-retrieval processes and fail to show a difference 

between positive and negative questions. Initially, we assumed that after the first 

reading of the question additional comprehension-retrieval processes would 

probably not be necessary, because the survey contains short and easy questions 

and these questions would be read by relatively skilled readers. Our results support 

this assumption, as the first pass reading time for the question always constitutes a 

substantial part of the question-answering process. In addition, our data show that 

the first pass reading time for the question always takes the same length of time for 

single-reading trials and re-reading trials. This can be seen as an argument that re-

reading is in general not a sign that the question was read inadequately the first 

time. If, in spite of these arguments, one would still consider all or some time 

measures after the respondent’s initial reading of the question to reflect delayed 

comprehension-retrieval processes, our results provide no evidence for the 

predicted inherent difficulty of negative questions. The increased difficulty 

associated with the interpretation of negative terms would then be expected to 

become apparent in longer processing times for negative questions; but a difference 

between positive and negative questions could not be shown for any of the 

measures of processing time in this study.  
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Third, differences in the occurrence of re-reading are unlikely to reflect the 

kind of comprehension-retrieval effects predicted by the cognitive load account. 

First of all, the cognitive load account predicts differences in processing time, and 

no differences in the occurrence of certain processes. Of course, in some sense, 

differences in re-reading occurrence can be interpreted as differences in re-reading 

time: if re-reading occurs more frequently for negative questions, the average re-

reading time will be higher for negative questions when pooling over all trials, that 

is, both single-reading trial and re-reading trials.8 However, even if we consider the 

differences in re-reading occurrence as alternative measures of re-reading time, the 

cognitive load account cannot fully account for the results. If the differences in re-

reading occurrence would be due to increased cognitive load, we would have 

expected re-reading to occur more frequently for certain questions, for example, 

the more difficult questions, or for certain respondents, for example, the less skilled 

respondents. However results show that whether or not re-reading occurs, is an 

interactional phenomenon: one respondent re-reads one question and another 

respondent re-reads another question.  

All in all, based on the results of the current study, there are good reasons 

to prefer the mapping account over the cognitive load account. However, caution 

should be taken when concluding that the comprehension-retrieval stage is not 

affected at all by the choice of wording. One reason is that in the current study the 

only unbiased measure for the comprehension-retrieval process, the first pass 

reading time of the question, provides a very broad measure. A possible effect on a 

smaller region, such as the manipulated word alone, may therefore have gone 

unnoticed. It would be interesting to define more fine-grained regions to evaluate 

the comprehension-retrieval stage for contrastive questions. Unfortunately, the 

current data did not enable us to investigate smaller regions per cluster of 

questions, because for each individual survey question the critical regions had a 

different position in the question.  

The conclusions drawn from the current study can be generalized to two-

point scale questions, because both clusters showed differences in the occurrence 

of re-reading. As significant answering differences were also shown for both of 

these clusters, there seems to be a direct link between answering differences and 

the underlying question-answering process. For the five-point scale questions, 

results are equivocal. The cluster that did not show an answering difference did 

show differences in the occurrence of re-reading. This seems to imply that the 

mapping process always takes more time for negative questions, irrespective of 

                                                      
8 We performed these analyses and indeed found an effect on the re-reading time for the question 
and the answers when pooling over all trials. These analyses, however, produced uninformative 
average re-reading times and large variances, because of the inclusion of zero observations.  
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whether answering differences can be shown. However, the cluster with five-point 

scale questions that did show a significant answering difference did not show a 

difference in re-reading occurrence. A closer inspection of the results for this 

cluster reveals how this unexpected observation can be explained. For this cluster, 

there are some questions that are reread particularly often, irrespective of the 

question wording. For example, this concerns the question I consider it to be a good 

thing if the government interferes with the private life of its citizens. Respondents probably 

experience mapping difficulties for this question, because it is formulated in too 

general terms. Such a poorly worded question therefore causes smaller average 

differences between positive and negative questions in re-reading occurrence. In 

addition, the large question variance caused by the mapping difficulties all 

respondents experience, increases the total variance, and hence larger differences in 

the occurrence of re-reading are required in order to obtain a significant difference. 

All in all, this implies that mapping differences probably only occur for five-point 

scale questions when well-worded questions are used, irrespective of whether a 

significant response effect occurs for a certain cluster of questions. To obtain a 

better understanding of the extent to which the response scale influences the 

occurrence of re-reading, it is necessary to investigate the question-answering 

process for exactly the same questions in versions with different response scales. 

Future research should also investigate to what extent the results of the 

current study can be generalized to populations other than highly educated, mainly 

female respondents. As gender has been shown not to influence cognitive 

processes underlying question answering (Holbrook, Cho & Johnson 2006), results 

can probably be generalized to both men and women. Educational level has 

previously been shown to affect the size of response effects for contrastive 

questions, as larger response effects were found for lower educated respondents 

(Narayan & Krosnick 1996). This might result in larger differences in the 

underlying question-answering processes for this group.  

In spite of these generalizability issues, results of the current study increase 

the likelihood that only the mapping process is affected by the choice for a positive 

or a negative wording of a survey question. Thus it follows that response effects 

occur because the answering options to contrastive questions are not merely simple 

categories, but are interpreted in relation to the evaluative term in the question 

(compare Holleman 2000). This also suggests that even though the answers to 

positive and negative questions differ, contrastive questions are equally valid. An 

important step to further develop this cognitive explanation of survey response 

effects is to investigate the cognitive processes underlying question answering in an 

interactional design, taking not only the question polarity but also the polarity of 

the answer into account (compare Chessa & Holleman 2007). This way the effects 

of negativity and denial can be investigated at the same time. 
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Appendix 4.1: Multilevel models for the answering data. 

 

As an example of a multilevel model for the response data, the model used for establishing if 

response effects occur for the cluster with five-point scale questions on the role of politics in the 

prevention of smoking (Nquestions = 14) will be discussed. This model estimates the mean answering 

score for positive and negative questions in this cluster, as well as question variance, between-

person variance, and residual variance.  

In Equation A4.1, Y(jk) is the answer of individual j (j = 1, 2,…, 28) on question k (k = 

1, 2,…, 14). In addition, there are two dummies one for positive (D_Pos(jk)) and one for negative 

(D_Neg(jk)) questions, that can be turned on if the observation matches the prescribed question 

type. Using these dummies, two means are estimated (β1, β2), which are allowed to vary between 

questions (v0k), persons (u1j0, u2j0), and due to residual factors (e1(jk) , e2(jk)).  

 

Equation A4.1:   

Y(jk) =  D_Pos(jk) (β1 + e1(jk) + u1j0) +  

D_Neg(jk) (β2 + e2(jk) + u2j0) +  

v0k. 

Please note that a cross-classified model is in operation, as the answers are nested both within 

questions and within respondents (Quené & Van den Bergh 2008). All residuals are normally 

distributed with an expected value of zero, and a variance of respectively S2
e1(jk), S2

e2(jk) , S2
u1j0, 

S2
u2j0, S2

v0k. In addition, please note that in this model the question variance (S2
v0k) is estimated 

only once for positive and negative questions and all measures of processing time together. This 

is a constraint of the model. Furthermore, the residual variances consist of interaction variance, 

and of (random) error variance.  

The model described in this Appendix is based on a cluster of five-point scale 

questions; for the clusters with two-point scale questions, Logits were analyzed. Note that for 

binomial data the residual variance cannot be estimated separately from the mean score 

(Goldstein 2003; Snijders & Bosker 1999).  
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Appendix 4.2: Multilevel models for the processing time data. 

 

As an example of a multilevel model for analysis of the processing time, the model used for the 

cluster with five-point scale questions on the role of politics in the prevention of smoking (Nquestions = 14) 

will be discussed. Eight mean processing times are estimated, one for each combination of the 

question polarity (positive or negative) and the specific time measure (the first pass reading time 

for the question, the first pass reading time for the answering options, the remaining total fixation 

time for the question, and the remaining total fixation time for the answers). These means are 

estimated based on only those respondents who actually look back at the question and/or the 

answers for a certain item. In addition, for the first pass reading time for the question and the 

answers, a deviation is estimated based on those trials in which the question and the answers are 

eventually not reread. This results in twelve mean processing times in total. The multilevel model 

allows for question variance, between-person variance and residual variance. 

The model is formalized in Equation A4.2. In this equation, Y(jk) is the processing time 

of individual j (j = 1, 2,…, 28) on question k (k = 1, 2,…, 14). In addition, there are twelve 

dummies (D(jk)) that can be turned on if the observation matches the prescribed type. These 

“types” represent a combination of whether or not for that trial re-reading is eventually involved, 

of the specific time measure, and of the question polarity. In Equation A4.2 these types are 

indicated as follows: the first letter (D) indicates that the predictors are dummy variables; the 

second set of letters indicates whether the trial involves looking back the question and/or the 

answers (LB), or not (NLB). The third set of letters indicates the processing measure: first pass 

reading time for the question (1st_Q), the first pass reading time for the answers (1st_A), the 

remaining total fixation time for the question (R_Q) and the remaining total fixation time for the 

answers (R_A). The fourth set of letters indicates the polarity of the item, positive (POS) or 

negative (NEG). Using these dummies, twelve mean processing times are estimated (β1, β2 etc.), 

which are allowed to vary between questions (v0k), persons (u1j0 , u2j0 etc.), and due to residual 

factors (e1(jk) , e2(jk) etc.).  

 

Equation A4.2:   

Y(jk) =  D_LB_1st_Q_POS(jk) (β1 + e1(jk) + u1j0) + D_NLB_1st_Q_POS(jk) (β2) +  

D_LB_1st_A_POS(jk) (β3 + e3(jk) + u3j0) + D_NLB_1st_A_POS(jk) (β4) + 

D_LB_R_Q_POS(jk) (β5 + e5(jk) + u5j0) +  

D_LB_R_A_POS(jk) (β6 + e6(jk) + u6j0) +  

D_LB_1st_Q_NEG(jk) (β7 + e1(jk) + u1j0) + D_NLB_1st_Q_NEG(jk) (β8) + 

D_LB_1st_A_NEG(jk) (β9 + e3(jk) + u3j0) + D_NLB_1st_A_NEG(jk) (β10) + 

D_LB_R_Q_NEG(jk) (β11 + e5(jk) + u5j0) +  

D_LB_R_A_NEG(jk) (β12 + e6(jk) + u6j0) + v0k. 

Please note that a cross-classified model is in operation (Quené & Van den Bergh 2008). All 

residuals are normally distributed with an expected value of zero, and a variance of respectively 

S2
e1(jk) …, S2

u1j0…, S2
v0k. In addition, note that in this model the question variance S2

v0k is 

estimated only once for positive and negative questions together. This is a constraint of the 

model. Furthermore, the residual variances consist of interaction variance, and of (random) error 

variance.  
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Appendix 4.3: Multilevel models for the dichotomous registration of re-reading.  

 

As an example of a multilevel model for analyzing the re-reading occurrence, the model used for 

the cluster with five-point scale questions on the role of politics in the prevention of smoking (Nquestions = 

14) will be discussed. In this model the re-reading occurrence is estimated for positive and 

negative questions and for the answers to positive and negative questions. Hence, the model 

estimates four re-reading occurrences, one for each combination of the specific re-reading 

measure (question or answers) as well as the question polarity (positive or negative). In addition, 

question variance, and between-person variance are allowed. The residual variance is not 

estimated separately, because it is fixed if the mean processing occurrence is known. In other 

words, the residual variance cannot be estimated separately from the mean score (Goldstein 2003; 

Snijders & Bosker 1999). The residual variance can be approximated by a formula (p * (1-p)); in 

this formula “p” represents the estimated probability (in this case: the estimated occurrence of re-

reading). Please also note that this formula gives an approximation of the residual variance in 

proportions, and not on a Logit scale.  

In Equation A4.3, the model used for analyzing re-reading occurrence has been 

formalized. In this model, Y(jk) indicates whether or not individual j (j = 1, 2,…, 28) re-reads 

question k (k = 1, 2,…, 14). In addition, there are four dummies (D), one for re-reading the 

question for positive questions (Q_Pos(jk)), one for re-reading the answers for positive questions 

(A_Pos), one for re-reading the question for negative questions (Q_Neg(jk)) and one for re-

reading the answers for negative questions (A_Neg), that can be turned on if the observation 

matches the prescribed type. Using these dummies, four re-reading frequencies are estimated (β1, 

β2 etc.), which may vary between questions (v0k) and persons (u1j0 , u2j0).  

 

Equation A4.3:   

Logit (Y(jk) )=  D_Q_Pos(jk) (β1 + u1j0) +  

D_A_Pos(jk) (β2 + u2j0) +  

D_Q_Neg(jk) (β3 + u1j0) +  

D_A_Neg(jk) (β4 + u2j0) +  

v0k. 

 

Again, a cross-classified model is in operation (Quené & Van den Bergh 2008). All residuals are 

normally distributed with an expected value of zero, and a variance of respectively S2
u1j0…, S2

v0k. 

Please note that the individual variances S2
u1j0 etc. are estimated for positive and negative 

questions together. In addition, note that in this model the question variance S2
v0k is estimated 

only once for positive and negative questions and for both the question and the answers. These 

are constraints of the model. 



 

 
 

 

CHAPTER 5 

 

 

INTERPRETATION OR MAPPING? 

A FURTHER INSPECTION OF THE COGNITIVE PROCESSES 

IN ANSWERING CONTRASTIVE QUESTIONS 

 

 

 

Abstract 1 

Respondents are more likely to disagree with negative survey questions (This book is 

bad. Yes/No) than to agree with positive ones (This book is good. Yes/No). This effect 

was related to the cognitive processes underlying question answering. Using eye-

tracking, we show that negative questions are somewhat more difficult to 

comprehend than their positive counterparts. Yet, respondents retrieve the same 

information from memory and they activate the same opinion about the attitude 

object. This suggests that contrastive questions measure the same underlying 

attitude, and hence, are equally valid. The main answering difference occurs during 

the final cognitive stage: for negative questions, it is more difficult to map an 

opinion to the responses than for positive ones. Therefore, it is likely that 

respondents give different answers to contrastive questions because response 

categories (yes/no) do not carry an absolute meaning, but are given meaning relative 

to the evaluative term in the question (good/bad).  

 

 

 

 

                                                      
1 This Chapter is submitted for publication as Kamoen, N., Holleman, B., Mak, P., Sanders, T., & 
Van den Bergh, H. Why are negative questions hard to answer? On the processing of linguistic 
contrasts in surveys.  
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5.1. INTRODUCTION 

 

A well-known advice in survey research is to balance positive and negative 

wordings (e.g. Churchill 1979; Paulhus 1991; Sudman and Bradburn 1982). 

Theoretical constructs are therefore often measured with a mix of positive items (I 

like the prime minister. Yes/No) and negative items (I dislike the minister for foreign affairs. 

Yes/No). One reason for adopting this strategy is to “alert inattentive respondents 

that item content varies” (Swain, Weathers & Niedrich 2008: 116). Another and 

perhaps more important reason is to mitigate the effect of respondents choosing 

the same answer for all items (Weisberg 2005: 84); when positive and negative 

items are mixed, such “donkey voting” (Ray 1990) will not lead to an extreme score 

across items.  

While mixing contrastive wordings is done to avoid bias on the survey 

level, a vast body of experimental evidence shows that question polarity is also 

relevant on the level of the individual questions: respondents are more likely to 

answer no to negative questions than to answer yes to positive ones. In other words, 

respondents express their opinions more positively when the question is worded 

negatively (e.g. Bishop, Hippler, Schwarz & Strack 1988; Glendall & Hoek 1990; 

Hippler & Schwarz 1986; Holleman 1999a; Kamoen, Holleman, Mak, Van den 

Bergh & Sanders 2011; Kamoen, Holleman & Van den Bergh 2007; Krosnick & 

Schuman 1988; Loosveldt 1997; Narayan & Krosnick 1996; Reuband 2000; Rugg 

1941; Schuman & Presser 1981; Waterplas, Billiet & Loosveldt 1988). Even though 

the effect does not occur for each individual question in each individual study (e.g. 

Bishop et al. 1988), the effect can be generalized across experimental settings 

(Holleman 1999a), as well as across different word pairs (Kamoen et al. 2007). In 

addition, the effect of question wording has proven to be stable across different 

types of response scales, such as two-point scale yes/no-questions and five-point 

scale agree-disagree questions (Holleman 2000).  

 The fact that question wording affects survey answers on the level of the 

individual question, indicates that the current survey advice to mix positive and 

negative wordings does not suffice; insight is required into what we are actually 

measuring with positive and negative questions. Recently, the validity of contrastive 

questions has been addressed by relating wording effects to the cognitive processes 

underlying question answering (Chessa & Holleman 2007; Holleman 1999b; 

Kamoen et al. 2011). Such an approach appeared to be fruitful, as it did not only 

provide knowledge about the validity of survey questions, but also about the 

temporal aspects of question-answering process. 

In the previous studies mentioned above, wording effects for contrastive 

questions have been related to the Tourangeau model (Tourangeau & Rasinski 
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1988; Tourangeau, Rips & Rasinski 2000) in a simplified form (Chessa & Holleman 

2007; Holleman 1999b; Kamoen et al. 2011). Two cognitive stages are 

distinguished in this simplified model: the comprehension-retrieval stage and the 

mapping stage. The question-answering process starts with the comprehension-

retrieval stage. At the end of this stage, the respondent has formed an opinion 

about the attitude object in the question. Three steps are usually followed in order 

to do so; we will refer to these steps as substages of the comprehension-retrieval 

stage. First, the respondent has to interpret the question, which means that a 

representation of the question has to be made and that the respondent has to 

determine what kind of opinion or attitude is being asked for. Second, the 

respondent has to retrieve relevant attitudinal information from his long term 

memory. This means that beliefs related to the attitude object in the question are 

gathered. Some respondents will retrieve a summary evaluation of their beliefs 

directly (smoking is despicable). Others will have to take an additional third step of 

weighting and scaling individual, and sometimes contrasting beliefs to come to a 

judgment (e.g. smoking is bad for my health versus smoking relaxes me). Either way, once 

the respondent has formed an opinion, he can enter the second larger stage of the 

model. In the mapping stage, the respondent has to fit the judgment made to the 

answering options in the question. Respondents may adapt their answers for 

reasons of social desirability during this process (see Groves et al. 2009; 

Tourangeau et al. 2000 for more information on the different stages).  

A distinction between the comprehension-retrieval stage and the mapping 

stage is relevant for assessing the validity of contrastive questions (Holleman 

1999b; Chessa & Holleman 2007; Kamoen et al. 2011). If question wording affects 

the comprehension-retrieval stage, this may indicate that, for positive and negative 

questions, respondents retrieve different information from memory (substage 2), 

and/or judge the attitude object in the question differently (substage 3). In such 

cases, contrastive questions differ in validity, because they do not measure the same 

underlying attitude. By contrast, if the wording of the question affects only the 

mapping stage, respondents come to the same judgment when answering positive 

and negative questions. This judgment, however, is then translated differently into 

the response options depending on the choice of wording. This suggests that 

positive and negative questions are equally valid, but that the meaning of the 

answering options differs: even though response options such as yes and no are 

straight opposites, the meaning of yes as an answer to a positive question is not 

identical to the answer no to a negative question (compare Holleman 2006). In such 

a case, answers to positive and negative questions can, at best, be interpreted on an 

interval scale.  



92| Interpretation or mapping? 

 
  

 

Based on processing research in other contexts than surveys, we expect 

wording effects to arise in the comprehension-retrieval stage. While recent 

processing studies focus mainly on sentences with the explicit negative not (e.g. 

Kaup 2006; Kaup, Lüdtke & Zwaan 2006; Nieuwland & Kuperberg 2008), various 

studies in the 1970s have considered the kind of “implicit negative” terms that are 

often used in surveys, such as bad versus good (Hoosain 1973), unhappy versus happy 

(Sherman 1973), and absent versus present (Clark 1976). These studies show that 

sentences containing an implicit negative take more processing time than similar 

sentences worded with an implicit positive term. These results were taken to 

indicate that negative terms are inherently more difficult to comprehend than their 

positive counterparts (Clark 1976). We will refer to this idea as the cognitive load 

account. If we apply the idea of cognitive load to a survey context, the 

comprehension-retrieval stage should be affected by the choice of wording. 

Depending on whether different information is also retrieved from memory and a 

different judgment is formed (substage 2/3), or whether only local comprehension 

difficulties occur (substage 1), contrastive questions either do, or do not differ in 

validity. 

In contrast, it has been shown that in a survey context the wording of the 

question does not affect the comprehension-retrieval stage, but rather the mapping 

stage (Chessa & Holleman 2007; Holleman 1999b; Kamoen et al. 2011). Using eye-

tracking to learn more about the processing of survey questions (see also Galesic, 

Tourangeau, Couper & Conrad 2008; Graesser, Cai, Louwerse & Daniel 2006), 

Kamoen et al. (2011) showed no differences in the time needed to read the 

question and the answers the first time, nor during re-reading. Yet, the process of 

re-reading a question or an answer occurred more often for negative questions than 

for positive ones. As these differences were likely to reflect mapping activity, 

Kamoen et al. (2011) concluded that for negative questions it is more difficult to 

translate an opinion into the response options than for positive ones. This suggests 

that positive and negative questions are equally valid. 

 The conclusion that the comprehension-retrieval stage is not affected at all 

by the choice of wording (Kamoen et al. 2011) is unexpected from a linguistic 

viewpoint (Clark 1976; Hoosain 1973; Sherman 1973). Perhaps this apparent 

controversy can be attributed to the fact that Kamoen et al. (2011) used very 

coarse-grained measures for the different cognitive processes of interest, such as 

the time needed to read the entire question for the first time. Concise effects, for 

example, an effect on the manipulated evaluative term alone, may therefore have 

gone unnoticed.  

In the current study, we will therefore define more fine-grained processing 

measures to evaluate the comprehension-retrieval stage and the mapping stage for 
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contrastive questions. This will enable us to distinguish between both local and 

global processing effects of question wording. Hence, we can examine if, as 

predicted by the cognitive load account, concise effects in the comprehension-

retrieval stage occur after all. If so, an attempt can be made to relate these effects 

more specifically to one of the substages within the comprehension-retrieval stage, 

which is important to evaluate the validity of contrastive questions. If a negative 

wording of the question causes only local differences in processing time for the 

evaluative term, there is reason to believe that negative questions are more difficult 

to comprehend (substage 1). Yet, this does not mean that different information is 

retrieved from memory (substage 2), or that a different judgment is formed 

(substage 3). In contrast, if not only the evaluative term, but also the attitude object 

is affected by the choice of wording, the wording of the question causes more than 

a local comprehension effect, and hence, it is likely that a different opinion is 

retrieved from memory or that a different judgment is formed due to the choice of 

wording (substage 2/3). Such an outcome would suggest that positive and negative 

questions differ in validity.  

 

 

5.2 METHOD 

 

5.2.1 Experimental design 

An eye-tracking study was set up to test whether the comprehension-retrieval stage 

and the mapping stage are affected by the choice for a positive or a negative 

wording. In a previous eye-tracking study by Kamoen et al. (2011), only coarse-

grained processing measures could be compared for contrastive questions “… , 

because, for each individual survey question, the critical regions had a different 

position in the question” (ibid: 378). The problem with varying the position of 

critical regions across items is that the residual variance increases tremendously. 

Hence, for our purposes here, all manipulated questions need to have a similar 

ordering of regions. The resulting experimental materials in Dutch are shown in 

examples (5.1) and (5.2). Survey questions such as (5.1) and (5.2) can be divided 

into four regions that are always ordered in the same manner: a construction 

containing the proponed subject (e.g. it is); an evaluative term (e.g. acceptable); an 

indicator of opinion (e.g. for me); an attitude object (e.g. if animal testing is done for 

research on cancer):   

 

(5.1) Het is/ (on)aanvaardbaar/ naar mijn mening/ als winkels 

cosmetica verkopen die op proefdieren is getest. 
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“It is (un)allowable in my view if stores sell cosmetics that have 

been tested on animals”. 

(5.2) Het is/ (on)acceptabel/ voor mij/ als dierproeven worden gedaan 

voor onderzoek naar kanker. 

“It is (un)acceptable for me if animal tests are being done for 

research on cancer”. 

 

At first sight, it seems sufficient for our purposes here to use a split-ballot design 

with positive and negative versions of questions such as (5.1) and (5.2). 

Subsequently, the cognitive load account and the mapping account can be tested by 

comparing the fixation times on the different regions during the initial reading and 

during re-reading: the initial reading of the question concerns only comprehension-

retrieval processes, whereas in re-reading, mapping is the main cognitive activity the 

respondent is involved in (see Section 5.2.4 and also Kamoen et al. 2011). 

Conclusions concerning the validity of contrastive questions depend on whether 

only local comprehension difficulties arise for the evaluative term during the initial 

reading (substage 1), or whether question wording also affects the attitude object 

(substage 2/3).  

Although a split-ballot design seems appropriate, it has at least two 

drawbacks. Most importantly, fixation times on the attitude object cannot be 

related unambiguously to one of the substages within the comprehension-retrieval 

stage; when the initial fixation time for the attitude object is longer for negative 

questions, it is not clear whether the additional reading time reflects a spill-over 

effect of the comprehension of the evaluative term, or whether it is due to the 

attitude object being evaluated differently. This distinction, however, is crucial for 

the validity of contrastive questions: it is only likely that contrastive questions 

measure a different underlying attitude, and hence, that contrastive questions differ 

in validity, if an effect on the attitude object is not a spill-over effect. 

Another drawback of a split-ballot design is that it does not allow for an 

exploration of whether cognitive load (Clark 1976) is really an independent cause 

for potential differences during the comprehension-retrieval stage. In natural 

language in use, negative terms occur less frequently than their positive 

counterparts, and in addition, negative terms have a larger word length (Horn 

1989). As word length and word frequency also affect processing times (e.g. 

Pollatsek, Juhasz, Reichle, Machacek & Rayner 2008; Rayner & Duffy 1986), these 

factors may count as an alternative explanation for an effect in the comprehension-

retrieval stage. While we did control for word length in the current study, the effect 
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of word frequency turned out to be hard to control for several reasons2. Therefore, 

a more complicated experimental design is needed to distinguish between cognitive 

load and word frequency effects.  

To account for these issues, a 2 x 2 experimental design was chosen in 

which the ordering of the different regions was varied in addition to the wording of 

the question. In Dutch, questions such as (5.1) and (5.2) can be reversed, resulting 

in questions of the following type: attitude object; construction with a postponed 

subject in it; evaluative term; indicator of opinion. Examples of such reversed 

questions are provided in (5.3) and (5.4). For the ease of writing, we will refer to 

questions such as (5.1) and (5.2) as “questions in which the evaluative term is 

placed at the beginning and the attitude object at the end” (in short: ET-AO 

questions), and to questions such as (5.3) and (5.4) as “questions in which the 

attitude object is placed at the beginning and the evaluative term at the end” (in 

short: AO-ET questions).  

 

(5.3) Als winkels cosmetica verkopen die op proefdieren is getest/ is 

dat/ (on)aanvaardbaar/ naar mijn mening. 

“If stores sell cosmetics that have been tested on animals, that is 

(un)allowable in my view”. 

(5.4) Als dierproeven worden gedaan voor onderzoek naar kanker/ is 

dat/ (on)acceptabel/ voor mij. 

“If animal tests are being done for research on cancer, that is 

(un)acceptable in my view”. 

 

With a 2 (polarity: positive or negative) x 2 (position: ET-AO or AO-ET) design, it 

is possible to examine the cause for possible differences between contrastive 

questions in the processing time for the evaluative term. If word frequency causes 

such processing differences, we expect the difference between positive and negative 

questions to be equally large when the evaluative term is positioned at the 

beginning (ET-AO) or at the end (AO-ET) of the question. Hence, a main effect of 

question polarity is to be expected. By contrast, if cognitive load is the main cause, 

we expect the difference in processing time to be more pronounced when the 

evaluative term is read with the attitude object already in working memory (AO-

                                                      
2 It appeared to be hard to construct a coherent survey with questions that are matched on both 
word length and word frequency. In addition, word frequency appeared to be hard to determine 
for the evaluative terms used in the current study, because the newspaper corpus LexisNexis 
(www.lexisnexis.com) and the word corpus CELEX (Baayen, Piepenbrock & Gulikers 1995) 
sometimes gave different results.  

http://www.lexisnexis.com/
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ET). In other words, the cognitive load account predicts an interaction between 

question polarity and the position of the evaluative term in the question. 

In addition and more importantly, by using a 2 x 2 design, potential 

differences on the attitude object can be related unambiguously to one of the 

subprocesses during the comprehension-retrieval stage. When the attitude object is 

only fixated longer for negative items when it follows the evaluative term (ET-AO), 

it is likely that there is a spill-over effect of the comprehension of the evaluative 

term. However, when the attitude object always receives a longer viewing time for 

negative questions, that is, both when the attitude object precedes the evaluative 

term (AO-ET) and when it follows the evaluative term (ET-AO), it is likely that the 

retrieval of information from memory or the formation of an opinion on the 

attitude object is also affected (substage 2/3). In such a case, positive and negative 

questions differ in validity.  

To test these predictions, a survey on environmental issues was 

constructed. Of 38 questions in the survey, 2 (polarity: positive or negative) x 2 

(position: ET-AO or AO-ET) versions were made. These manipulated questions 

were distributed among four versions of the survey; each survey version contained 

an equal number of positive and negative questions in both ET-AO and AO-ET 

format. Besides the 38 manipulated questions, each survey version contained 75 

filler questions on related issues.  

 

5.2.2 Participants  

Participants (N = 122) registered for the experiment on a website of the 

Humanities Faculty. They were randomly assigned to one of the four survey 

versions. All respondents were University students. Ages ranged roughly between 

16 and 30 years (99.2%; 1 respondent (0.8%) was older than 30). Most respondents 

in the sample were female (90%).  

 

5.2.3 Procedure  

Respondents were invited to the Utrecht University laboratory for individual 

sessions. They were told that they were about to answer attitude questions on 

environmental issues. A Tobii 1750 remote eye-tracker (Tobii Technology, 

Danderyd, Sweden) was used to record respondents’ eye-movements every 20 

milliseconds (50 Hz). The hardware of the Tobii eye-tracker looks exactly the same 

as an ordinary computer monitor. To link the position of the respondents’ eyes to 

the position on the screen they look at, a calibration procedure is needed. When 

calibration was completed successfully, the experimenter started the survey. 

Respondents completed the survey in approximately 20 minutes, and they were 

paid 5 Euro for their participation.  
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5.2.4 The survey 

The survey started with an introduction to the topic of the survey: environmental 

issues. The respondents were instructed to answer the questions about this topic 

truthfully, and select the answer that best matched their opinion. They were told 

that an asterisk (*) would appear on the screen before each question. Respondents 

were asked to look at the asterisk and to click on it. By clicking on the asterisk, the 

question would appear exactly in that spot. This was done to ascertain that 

respondents started reading the question at the very first word.  

Then the actual survey started, in which the questions were presented one 

by one to the respondents. We made sure that the question could always be 

presented on one line of the screen. This was done to avoid searching fixations 

when respondents proceed to the next line. 

The questions in the survey were grouped into eight content clusters (see 

Table 5.1). Four of the clusters contained mainly manipulated questions, which 

were always associated with a two-point response scale. Besides manipulated 

questions, these clusters contained about 5 filler questions about the same topic, 

which had a different kind of response scale (a four-point agree-disagree scale, a 

four-point often-never scale, a 4-often-never scale including a fifth “don’t know” 

option).  

Besides the four clusters with mainly manipulated questions, the survey 

contained another four clusters consisting of only fillers. These clusters also 

concerned various subtopics related to environmental issues (see Table 5.1). The 

dominant type of response scale in these clusters was always a four-point agree-

disagree scale, mixed with some two-point scale yes/no-questions, some four-point 

scale often-never questions, and some four-point scale often-never questions 

including a fifth “don’t know” option.  

Using this set-up, the type of response scale was mixed throughout the 

survey. The mixing of the response scales is important to make sure that the 

respondent was not aware of the response options until fixating them. For the 

same reason, we made sure that the question wording did not reveal the type of 

response scale used. In addition, although in reading texts there is no indication 

that readers acquire useful semantic information from the line in the text below the 

line fixated (Rayner 1998: 380), we decreased the chance that readers were aware of 

the response options by placing them far below the question (2.5 centimeters). 

Because of these measures, all fixations on the question are likely to reflect mainly 

comprehension-retrieval processes until the respondent fixates the answers; the 

mapping process cannot start until the respondent knows what the response 

options are (compare Kamoen et al. 2011).  
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Table 5.1: Characteristics of the clusters of questions. 

Topic  Dominant scale type N manipulated questions 
 

Clusters with manipulated questions 

Biological nutrition 2-point scale 10 

Energy awareness of the government 2-point scale 8 

Landscape design 2-point scale 11 

Separation of waste 2-point scale 9 
 

Clusters with only filler questions 

Animal testing 4-point scale  

Genetic manipulation 4-point scale  

Energy awareness of individuals 4-point scale  

Car use 4-point scale  

Note. In the actual survey, each cluster with predominantly manipulated questions was followed 

by a cluster with only filler questions.  

 

5.2.5 Measures of the comprehension-retrieval process and the mapping process  

To analyze the eye-tracking data, each web page was divided into five regions: the 

subject construction, the evaluative term, the indicator of opinion, the attitude 

object, and the answers. For the first four regions, which concern subparts of the 

question, the total reading time was computed until the respondent viewed the 

response options for the first time. In addition, the total reading time for the 

answers was registered up to the point where the respondent either gave an answer 

or switched back to the question for re-reading. We will refer to these measures as 

the “reading times during the initial reading”. Also, but now for all five regions, the 

remaining total fixation time was computed. We will refer to these measures as the 

“reading times during re-reading”. All in all, we distinguish 5 (region) x 2 (initial 

reading or re-reading) measures of reading time in total. An example of how this 

translates into concrete experimental material is provided in Figure 5.1.  

In addition to these measures of processing time, we also registered 

dichotomously whether each of the 5 (region) x 2 (initial reading or re-reading) eye-

tracking measures displayed a non-zero fixation time. The distinction between 

reading times and these “reading occurrences” is important, as Kamoen et al. 

(2011) showed that positive and negative items are re-read for the same length of 

time, that is, once re-reading occurs, whereas the process of re-reading happens 

more often for negative trials. Hence, by analyzing both times and occurrences, a 

distinction can be made between regions that are fixated longer and regions that are 

fixated more often.  

In terms of cognitive processes, all measures concerning the initial reading 

of subparts of the question reflect unbiased measures of comprehension-retrieval 

activity. This is likely to be due to the different design characteristics of the survey: 
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we varied the type of response scale between items, we made sure that the question 

itself did not reveal the type of response scale that was going to be used, we 

controlled for the position of first fixation, and placed the response options far 

below the question. Therefore, we can be quite sure that the mapping process 

cannot start until the respondent fixates the response options. 

From the moment the respondent views the response options onwards, 

the mapping process can start. This does not mean that all comprehension-retrieval 

activity is then finished abruptly. However, because this survey contains relatively 

short questions, and because the respondents involved are relatively skilled readers, 

the main cognitive activity involved is likely to be mapping an answer to the 

response options. The remaining measures of processing time and processing 

occurrence are therefore mainly reflections of mapping activity.  

 

 

 

It is 

 

acceptable 

 

for me 

 

if animal tests are done for research  

 

 

 

No     0     0     Yes 

 

 

Figure 5.1: Fictitious example of eye-movement pattern.  

Note. The circles indicate fixations, and the number in each circle indicates the fixation sequence. 

Fixation 1 is the reading time for the subject construction during the initial reading, fixations 2 

and 5 are the initial reading time for the evaluative term, fixations 3 and 4 comprise the initial 

reading time for the attitude object, fixation 6 is the initial reading time for the answers, fixation 7 

is the re-reading time for the attitude object, fixation 8 is the re-reading time for the answers.  

 

5.2.6 Analyses 

Answers to the survey questions. The answering data for all manipulated questions are 

analyzed in one single multilevel model. In this model 2 (polarity: positive or 

negative) x 2 (position: ET-AO or AO-ET) mean answering scores are estimated. 

The model also estimates question variance (because the overall mean may vary 

over questions) and between-person variance (because one person can have a more 

positive opinion than another person). Residual variance, however, cannot be 

estimated, as it is already implied by the means for binomial data (Goldstein 2003; 

Snijders & Bosker 1999). We refer to Appendix 5.1 for a formalization of the 

1 2 

5 

3 4 

6 

7 

8 
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model. Main effects and interaction effects are tested in a contrast test, which yields 

a χ2-distributed test statistic (Goldstein 2003; Snijders & Bosker 1999). 

 Quality of the eye-tracking data. The quality of the eye-tracking data was 

checked before analyzing the processing times3 and the reading occurrences. The 

eye-tracking data of 12 respondents (8%) were of poor quality. There were various 

reasons for this: one respondent had a coughing fit, another respondent’s glasses 

were too thick, etcetera. The data of these subjects were not taken into account in 

the analyses.  

An additional two trials, that is, respondent and item combinations (< 

1%), were also discarded, because they displayed unusually low fixation times. In 

these cases, respondents probably accidently clicked on an answer before even 

reading the question. When these trials were removed, assumptions of normality 

could be met for the processing time data when applying a log transformation 

(compare Yan & Tourangeau 2008); a Logit transformation was applied for 

analyzing the binomial reading occurrences. 

Analyses of processing times. There are 5 (region) x 2 (initial reading or re-

reading) measures of processing time. For some trials, that is, for some respondent 

* item combinations, only a single reading of the question and the answers is 

involved. Consequently, for these “single-reading trials”, all re-reading times are 

non-existent. That is why for these trials 5 (region) x 1 (initial reading) x 2 (polarity: 

positive or negative) x 2 (position: ET-AO or AO-ET) average processing times are 

estimated. For trials in which the question and/or the answers are re-read, all 

processing measures are relevant. For these “re-reading trials”, another 5 (region) x 

2 (initial reading or re-reading) x 2 (polarity: positive or negative) x 2 (position: ET-

AO or AO-ET) are estimated.  

Taken together, this means that 20 mean processing times are estimated 

for the single-reading trials and 40 mean processing times for the re-reading trials. 

Besides average processing times, question variance, between-person variance, and 

residual variance are also estimated simultaneously. Additional information about 

this model is provided in Appendix 5.2. In a contrast test, all main effects and all 

interaction effects are tested.  

Occurrence of (re-)reading. For the analysis of the reading occurrences, a 

separate multilevel model was constructed. This model predicts the probability that 

reading occurs. In total, this results in 5 (region) x 2 (initial reading or re-reading) x 

2 (polarity: positive or negative) x 2 (position: ET-AO or AO-ET) predictions. 

                                                      
3 Fixations were determined by an algorithm which restricts fixations to data points within 30 
pixels. The viewing time in a region was computed as the time from the beginning of the first 
fixation until the end of a last successive fixation in a region. A minimal fixation length of 50 ms 
was allowed in the analysis.  
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Again, question variance and between-person variance are estimated, but the 

residual variance cannot be estimated separately because the data are binomial. 

Additional information about this model is provided in Appendix 5.3.  

 

 

5.3 RESULTS 

 

5.3.1 Prerequisites 

The experimental groups have to be equal before the answers and eye-tracking 

measures can be compared between experimental conditions. Respondents in the 

four survey versions were found to be comparable with respect to their age (χ2 = 

6.30; df = 9; p = 0.71) and gender (χ2 = 2.32; df = 3; p = 0.51). Moreover, they 

responded similarly to the filler questions (comparisons between all survey versions 

for all questions types χ2 < 3.84; df = 1; p > 0.05), and they took approximately the 

same amount of time to process the filler questions (using the eye-tracking 

measures from Kamoen et al. (2011), comparisons between the survey versions 

always gave χ2 < 3.84; df = 1; p > 0.05). So, randomization problems or sampling 

error are unlikely to account for differences on any of the dependent measures. 

  

5.3.2 Answers to survey questions 

The mean rating scores for the positive and the negative wordings are provided in 

Table 5.2.4  

 

Table 5.2: Parameter estimates of survey answers (Logits used for the analyses between brackets) 

for positive and negative questions with the evaluative term at the beginning (ET-AO) and with 

the attitude object at the beginning (AO-ET). 

 

Estimate 

Wording 

Positive Negative 
 

Mean ET-AO 
 

0.54 (0.18)** 
 

0.59 (0.37) 

Mean AO-ET 0.55 (0.22) 0.61 (0.45) 

S2
questions 1.06a  

S2
persons 0.07  

Note. A higher proportion represents a more positive evaluation of the attitude object. The 

variances are provided in Logits. 
a The variance between questions and the variance between persons are constraint to be equal for 

all means. 
** p < 0.001 for the main effect of question polarity. 

 

                                                      
4 All significant effects are illustrated in Tables 2–5. In the text, the main effects of the position of 
the evaluative term (ET-AO or AO-ET) are not discussed, because of space limitations.  



102| Interpretation or mapping? 

 
  

 

Analyses show a main effect of question polarity: respondents express their 

opinions more positively when the question is worded negatively (χ2 = 19.74; df = 

1; p < 0.001). This effect is small in size compared to the between-question 

standard deviation (Cohen’s d (Cohen 1988)= 0.41), but large compared to the 

between-person standard deviation (Cohen´s d = 1.59). Hence, when generalizing 

over a substantial set of questions with a large variety in types of linguistic 

contrasts, the existence of wording effects for contrastive questions is shown again. 

This means that it is relevant to examine the cognitive processes underlying 

question answering in these data. 

 

5.3.3 Processing times  

Each question-answer pair is segmented into five regions: the subject construction, 

the evaluative term, the opinion indicator, the attitude object, and the answers. 

Table 5.3 shows fixation times on each region during the initial reading of the 

question, as well as during re-reading.5 

Before looking into the differences between positive and negative 

wordings, the predicted fixation times for one specific category will be discussed, 

that is, positive questions in which the evaluative term is placed at the beginning of 

the question. This discussion is not only useful for a better understanding of Table 

5.3, but also for obtaining more insight into the temporal aspects of the question-

answering process.  

Table 5.3 shows that no differences occur between single-reading trials and 

re-reading trials in the initial time needed for reading subparts of the question 

(always χ2 < 3.84; df = 1; p > 0.05). Hence, the fixation times for the subject 

construction, the evaluative term, the indicator of opinion, and the attitude object 

do not depend on whether re-reading is eventually involved. In reading positive 

questions with the evaluative term at the beginning, the following general pattern is 

observed: 254 ms are spent, on average, on initially reading the subject 

construction, the fixation time on the evaluative term lasts about 384 ms, the 

fixation time on the indicator of opinion lasts 361 ms, and the fixation time on the 

attitude object lasts 2091 ms. This suggests that the attitude object in particular 

receives a substantial amount of time during the initial reading of the question.  

 

                                                      
5 The data were analyzed using the multilevel model described in Section 5.2.6. We first 
performed multivariate tests for the main effect of question polarity, the main effect of position 
of the evaluative term, and the interaction polarity * position. Individual tests for the separate 
dependent measures in the model, e.g. the subject construction, the evaluative term, the indicator 
of opinion etc were only performed if the multivariate test showed an overall main effect. This 
was done to reduce the risk of making a type-1 error when conducting so many statistical tests. 
We applied the same strategy for analyzing the reading occurrence data. 
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Table 5.3: Parameter estimates of processing times in milliseconds (ln used for the analyses 

between brackets) for P (positive) and N (negative) questions with the evaluative term at the 

beginning (ET-AO) and with the attitude object at the beginning (AO-ET). 

 
 
Estimate 

Subject 
con-
struction 

 
Evaluative  
term (ET) 

 
Indicator  
of opinion 

 
Attitude  
object (AO) 

 
 
Answers 

 

Average fixation times during the initial reading for the re-reading trials 
P ET-AO 254 (5.54)× 384 (5.95)×, * 361 (5.89)× 2091 (7.65)× 413 (6.02) 

N ET-AO 262 (5.57)  471 (6.15)  348 (5.85)  2169 (7.68)  386 (5.94) 

P AO-ET 220 (5.40)  368 (5.91)  213 (5.36)  2248 (7.72)  413 (6.03) 

N AO-ET 233 (5.45)  412 (6.02)  225 (5.42)  2245 (7.72)  413 (6.02) 

 

Average fixation times during the initial reading for the single-reading trials  

P ET-AO n.s. n.s. n.s. n.s. 757 (6.63)±, *, × 

N ET-AO n.s. n.s. n.s. n.s. 781 (6.66)  

P AO-ET n.s. n.s. n.s. n.s. 796 (6.68)  

N AO-ET n.s. n.s. n.s. n.s. 871 (6.77)  

 

Average fixation times during re-reading (only for the re-reading trials) 
P ET-AO 164 (5.10)* 236 (5.47) ×, * 218 (5.39) 537 (6.29)× 434 (6.07)× 

N ET-AO 195 (5.27) 289 (5.67)  219 (5.39) 624 (6.44)  410 (6.02)  

P AO-ET 178 (5.18) 283 (5.65)  232 (5.45) 468 (6.15) 498 (6.21)  

N AO-ET 192 (5.26) 298 (5.70)  190 (5.25) 457 (6.13)  464 (6.14)  

 

Variances 
S2

questions 0.01a     

S2
persons 0.04      

S2
residual1st reading 0.45b 0.51 0.50 0.26 0.40 

S2 
residual re-reading 0.47 0.61 0.48 1.24 0.73 

a The variance between questions and the variance between persons are constraint to be equal for 

all means in the model. b The residual variance is constraint to be equal for all 2 (Positive or 

Negative) x 2 (ET-AO or AO – ET) conditions. 
* p < 0.05 for the main effect of polarity. × p < 0.05 for the main effect of position6. ± p < 0.05 

for the difference between re-reading trials and single-reading trials. 

 

For the initial reading of the response options, a difference between the single-

reading trials and the re-reading trials can be observed: for the single-reading trials, 

the answering options are read for 757 ms, versus 413 ms for the re-reading trials. 

                                                      
6 The effect of the position of the evaluative term can be summarized as follows: sentence 
chunks that are positioned at the beginning of the sentence are read longer initially than sentence 
chunks that are positioned at the end of the sentence. In re-reading this pattern reverses.  
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Hence, the response options are read almost twice as long when no re-reading is 

involved.  

Obviously, the times needed to re-read the different regions are only 

calculated for those trials in which re-reading is actually involved. When a 

respondent re-reads a positive question with the evaluative term in the beginning, 

164 ms are spent, on average, on the subject construction, 236 ms on the evaluative 

term, 218 ms on the indicator of opinion, and 537 ms on the attitude object. Hence 

again, the attitude object receives relatively long fixation times. The average time 

needed to re-read the response options is 434 ms. 

Differences in processing times between experimental conditions. During the initial 

reading of the question, only one of the regions shows a difference between 

positive and negative questions: the evaluative term receives a larger fixation time 

for negative questions than for positive ones (χ2 = 47.83; df = 1; p < 0.001; 

Cohen’s d = 1.55). The other times related to the initial reading of the question do 

not show a difference between positive and negative questions (always χ2 < 3.84; df 

= 1; p > 0.05). These results apply to both the single-reading trials and the re-

reading trials.7 

For single-reading trials, a difference in processing time is observed for 

initial reading of the response options: the response options are read longer for 

negative questions than for positive ones (χ2 = 5.38; df = 1; p = 0.02; Cohen’s d = 

0.19). However, for trials in which an answer is not given upon first reading the 

response options (re-reading trials), no such difference occurs; hence, for these 

trials the initial reading of the response options takes equally long for positive and 

negative questions (χ2 = 2.19; df = 1; p =0.14).  

Obviously the re-reading times can only be compared between positive 

and negative questions for trials in which re-reading is involved. When the question 

is re-read, respondents fixate the subject construction and the evaluative term 

longer for negative questions (χ2 = 4.30; df = 1; p = 0.04; Cohen’s d = 1.25 and χ2 

=8.55; df = 1; p < 0.01; Cohen’s d = 1.25 respectively). No differences in the time 

needed to re-read the other parts of the questions (always χ2 < 3.84; df = 1; p > 

0.05). Also the answers are re-read equally long for contrastive questions (χ2 = 2.68; 

df = 1; p = 0.10).  

                                                      
7 Similar analyses were performed for the first pass fixation duration and the gaze duration. The 
first pass fixation duration reflects the time of the first fixation in a region, where there are no 
preceding fixations that are assigned to a higher object. The total gaze duration reflects that total 
fixation time on a region before any higher regions are fixated. Hence, both measures relate only 
to the initial reading of the question. The results of the analyses on the first fixation duration and 
the total gaze duration converge with the results presented here: both the first pass fixation 
duration and the gaze duration on the evaluative term take more time for negative questions; the 
other regions within the larger question region remain untouched by the choice of wording. 
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All in all, during the initial reading, for both the single-reading trials and 

the re-reading trials, there is a local effect for the evaluative term: this region 

receives a longer fixation time for negative questions. In addition, for single-reading 

trials, the initial reading time for the answers takes longer for negative question. For 

trials in which re-reading is involved, the initial reading time for the answers does 

not differ for contrastive questions, but instead, both the subject construction and 

the evaluative term are re-read longer for negative questions.  

 

5.3.4 Reading occurrence 

The proportion of trials in which respondents fixated a region during the initial 

reading as well as during re-reading is shown in Table 5.4.  

To give a general impression of which parts of the question and answer 

pair are read relatively more or less frequently, we will discuss the occurrence of 

reading for positive questions in which the evaluative term is placed at the 

beginning of the question (ET-AO). For these questions, the subject construction 

is fixated 85% of the time. In other words, during the initial reading, the subject 

construction is skipped in 15% of the trials. The probabilities that, for positive ET-

AO questions, the other regions are fixated during the initial reading are: 95% 

(evaluative term), 68% (indicator of opinion), 99% (attitude object), and 100% 

(answering options) respectively. Hence, in almost all trials, the evaluative term, the 

attitude object, and the response options are viewed during the initial reading.  

In re-reading, the subject construction is viewed 12% of the time. 

Moreover, the evaluative term is re-read in about 34% of the cases, the indicator of 

opinion 17% of the time the attitude object is re-fixated in 29% of the trials, and 

the answers are re-read in about 32% of the cases. This means that those parts that 

were fixated most often during the initial reading, are also fixated most often, 

relatively speaking, during re-reading.  

Differences in processing occurrence between experimental conditions. During the 

initial reading of the question answer pair, no differences at all can be observed 

between positive and negative questions (always χ2 < 3.84; df = 1; p > 0.05). This 

means that the subject construction, the evaluative term, the indicator of opinion, 

the attitude object, and the answers are read and skipped roughly equally often for 

contrastive questions. Several effects occur during re-reading. Basically, all regions 

are re-read more often for negative questions, but sometimes these effects interact 

with the position of the evaluative term in the question. The effects for the various 

regions are elaborated on the next pages. 
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Table 5.4: Parameter estimates of (re-)reading occurrence (Logits used for the analyses between 

brackets) for P (positive) and N (negative) questions with the evaluative term at the beginning 

(ET-AO) or at the end (AO-ET). 

 

Estimate 

 

Subject 

Evaluative  

term (ET) 

Indicator of 

opinion 

Attitude  

object (AO) 

 

Answers 
 

Mean proportion of trials in which the region is fixated during the initial reading 

P ET-AO 0.85 (1.75)× 0.95 (2.87) 0.68 (0.77)× 0.99 (4.24)× 1.00 (5.35) 

N ET-AO 0.86 (1.81) 0.97 (3.32) 0.71 (0.90) 0.98 (3.88) 1.00 (6.02) 

P AO-ET 0.46 (-0.18) 0.95 (3.00) 0.67 (0.70) 1.00 (5.25) 1.00 (5.75) 

N AO-ET 0.46 (-0.17) 0.96 (3.08) 0.65 (0.61) 0.99 (4.75) 1.00 (5.55) 

 

Mean proportion of trials in which the region is fixated during re-reading 

P ET-AO 0.12 (-2.01)+ 0.34 (-0.65)×,* 0.17 (-1.62)×,* 0.29 (-0.92)×,* 0.32 (-0.74)+ 

N ET-AO 0.18 (-1.49) 0.47 (-0.13) 0.21 (-1.31) 0.35 (-0.61) 0.45 (-0.20) 

P AO-ET 0.10 (-2.19) 0.19 (-1.46) 0.11 (-2.14) 0.41 (-0.35) 0.31 (-0.82) 

N AO-ET 0.11 (-2.07) 0.26 (-1.04) 0.13 (-1.89) 0.44 (-0.25) 0.32 (-0.58) 

 

Variances 

S2
questions 0.00a     

S2
persons 1st reading 0.55b 1.60 0.30  11.33 11.23 

S2
persons re-reading 0.52 0.20 0.26 0.41 0.30 

Note. The variances are only provided in Logits. 

a The between-question variance is constraint to be equal for all means in the model. b The 

between-person variance is constraint to be equal for all 2 (Positive or Negative) x 2 (ET-AO or 

AO – ET) conditions. 
* p < 0.05 for the main effect of polarity. × p < 0.05 for the main effect of position.8 + p < 0.05 

for the interaction polarity * position.  

 

For the subject construction, there is a significant interaction between the polarity 

of the question and the position of the evaluative term (χ2 = 4.43; df = 1; p = 0.04; 

Cohen’s d = 4.69): the subject construction is re-read more frequently when the 

question is worded negatively, but this effect only occurs when the evaluative term 

is placed at the beginning of the question (ET-AO: χ2 = 17.61; df = 1; p < 0.001; 

Cohen’s d = 4.86) and not when the evaluative term is placed at the end of the 

sentence (AO-ET: χ2 = 0.74; df = 1; p = 0.39).  

In addition, there are main effects of question polarity on the evaluative 

term (χ2 = 45.86; df = 1; p < 0.001; Cohen’s d = 2.14), the indicator of an opinion 

(χ2 = 10.36; df = 1; p < 0.01; Cohen’s d = 1.10) and the attitude object (χ2 = 9.66; 

                                                      
8 For the occurrence data, the effect of the position of the evaluative term can be summarized as 
follows: sentence chunks that are positioned at the beginning of the sentence are read and re-read 
more often than sentence chunks that are positioned at the end of the sentence.  
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df = 1; p < 0.01; Cohen’s d = 0.64): all three are re-read more frequently when the 

question is worded negatively.  

Lastly, there is a significant interaction effect for the answering options (χ2 

= 5.30; df = 1; p = 0.02; Cohen’s d = 0.56): the answers are re-read more frequently 

for negative questions but this effect is more pronounced when the evaluative term 

is placed at the beginning of the sentence (ET-AO: χ2 = 35.42; df = 1; p < 0.001; 

Cohen’s d = 0.98), than when the evaluative term is placed at the end of the 

sentence (AO-ET: χ2 = 6.60; df = 1; p = 0.01; Cohen’s d = 0.44).  

 

5.3.5 Exploration: the relative division of labor in re-reading 

Results presented in Section 5.3.4 indicated that all regions are re-read more 

frequently for negative questions. These results relate to the entire “population” of 

trials. Also interesting, however, is an examination of the occurrence of re-reading 

for only those trials that actually involve re-reading. Such an analysis allows for an 

exploration of how often each part of the question and answer pair is re-read for 

positive and negative questions, once re-reading actually occurs. In other words: do 

we see the same division of labor in re-reading positive versus negative questions, 

when we do not take into account the fact that negative questions are re-read more 

often on average? Table 5.5 shows the re-reading occurrence for only those trials 

that actually involve re-reading at least one of the regions. 

To give a general impression of which parts of the question and answer 

pair are re-read relatively more or less frequently, we will, again, discuss the 

occurrence of re-reading for positive questions in which the evaluative term is 

placed at the beginning of the question (ET-AO). Once re-reading occurs for such 

trials, the subject construction is fixated in about 25% of the cases. The 

probabilities that the other regions are re-read are: 72% (evaluative term), 33% 

(indicator of opinion), 59% (attitude object), and 68% (answering options) 

respectively. Hence, the evaluative term, one single word in the question, is re-read 

particularly often. Also, the answers are only re-read in 68% of the cases. This 

suggests that in the remaining 32% of the cases, respondents initially read the 

question, put their mouse cursor on a possible answer upon first seeing the 

answers, skip back to the question to re-read part of it, and give an answer while 

fixating the question.  

Differences between experimental conditions. Once re-reading occurs, the 

evaluative term and the response options are re-read more frequently for negative 

questions (χ2 = 13.25; df = 1; p < 0.001; Cohen’s d = 2.01 and χ2 = 7.42; df = 1; p 

< 0.01; Cohen’s d = 1.02 respectively), whereas the attitude object is re-read more 

frequently for positive terms (χ2 = 5.11; df = 1; p = 0.02; Cohen’s d = 1.21). This 

suggests that for positive questions re-reading occurs in order to check what the 
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attitude object was, whereas for negative terms re-reading is more related to 

constructing the answering scale by looking at the evaluative term and the 

responses again. 

 

Table 5.5: Parameter estimates of re-reading occurrence for those trials in which re-reading is 

involved (Logits used for the analyses between brackets) for P (positive) and N (negative) 

questions with the evaluative term at the beginning (ET-AO) or at the end (AO-ET). 

 

Estimate 

Subject con-

struction 

Evaluative  

term (ET) 

Indicator of 

opinion 

Attitude  

object (AO) 

 

Answers 
 

Means 

Pos ET-AO 0.25 (-1.10)×  0.72 (0.96) *,× 0.33 (-0.71) ×  0.59 (0.36) *,× 0.68*(0.75) 

Neg ET-AO 0.30 (-0.86)  0.77 (1.20) 0.33 (-0.72)  0.56 (0.25) 0.74 (1.03) 

Pos AO-ET 0.21 (-1.31)  0.42 (-0.33) 0.23 (-1.18)  0.93 (2.58) 0.68 (0.75) 

Neg AO-ET 0.22 (-1.30)  0.53 (0.12) 0.27 (-1.00)  0.89 (2.11) 0.73 (1.00) 

 

Variances 

S2
questions 0.00a     

S2
persons 0.46b 0.11 0.15 0.23 0.27 

Note. The variances are only provided in Logits. 

a The between question variance is constraint to be equal for all means in the model. b The 

between-person variance is constraint to be equal for all 2 (Positive or Negative) x 2 (ET-AO or 

AO – ET) conditions. 
* p < 0.05 for the main effect of polarity. × p < 0.05 for the main effect of position.9 

 

 

5.4. CONCLUSION AND DISCUSSION 

 

A vast body of research shows that respondents are more inclined to disagree with 

negative questions than to agree with equivalent positive ones. In the current study, 

we tested two views on how this effect should be related to the cognitive processes 

underlying question answering. The cognitive load account (Clark 1976; Hoosain 

1973; Sherman 1973) predicts that negative terms are inherently more difficult to 

comprehend than their positive counterparts. Hence, the comprehension-retrieval 

stage is expected to be affected by the choice of wording. However, this account 

does not predict which substage within the larger comprehension-retrieval stage is 

affected. If the question wording affects only the comprehension process (substage 

1), then positive and negative questions are equally valid because they measure the 

                                                      
9 The effect of position can be summarized as follows: once re-reading occurs, respondents fixate 
more often on regions that are positioned at the beginning than on regions that are positioned at 
the end. 
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same underlying attitude. If question wording also affects the retrieval of 

information from memory and/or the forming of an opinion (substage 2/3), 

positive and negative questions measure different attitudes, and hence, they differ 

in validity. In contrast to the cognitive load account, the mapping account predicts 

that for negative questions it is more difficult to translate an opinion into the 

response options than for positive ones (Chessa & Holleman 2007; Holleman 

1999b; Kamoen et al. 2011). If only a mapping effect occurs, contrastive questions 

do measure the same underlying attitude, but the meaning of the response options 

differs. In such a case, contrastive questions are equally valid.  

 To distinguish between the cognitive load account and the mapping 

account, respondents (N = 122) answered attitude questions while their eye-

movements were recorded. A 2 x 2 factorial design was implemented in which the 

question polarity (positive or negative) and the order of the question (evaluative 

term at the beginning or at the end) were varied. This set-up was necessary to 

facilitate an unambiguous interpretation of the eye-tracking data in terms of 

cognitive processes. 

Analyses on the answering data demonstrate the existence of wording 

effects for contrastive questions once again: generalizing over a large number of 

different questions and word pairs, respondents are more likely to disagree with 

negative questions than to agree with positive ones. In other words, respondents 

express their opinions more positively when the question is worded negatively. The 

size of the wording effect is large as compared to the between-person standard 

deviation (Cohen’s d = 1.59) and substantial in terms of percentages (5.5%). 

Therefore, these results illustrate again the need to relate wording effects to the 

cognitive processes underlying question answering.  

To analyze the eye-tracking data, five regions were defined for each 

question and answer pair. The fixation times and the reading occurrences for these 

regions were registered, during the initial reading of the question and answer pair, 

and during re-reading. All measures related to the initial reading of the question 

necessarily reflect comprehension-retrieval processes, as the mapping process 

cannot start until the respondent fixates the response options. From the moment 

the respondent views the response options for the first time onwards, the mapping 

process can start. Therefore, it is likely that mapping is indeed the main cognitive 

activity the respondent is involved in from then on (cf. Kamoen et al. 2011).  

Analyses of the eye-tracking data show that there are two distinct ways of 

answering a question (compare Kamoen et al. 2011). On some occasions 

respondents read the question, switch to the answers and immediately give an 

answer (single-reading trials). On other occasions, the question and the answers are 
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read initially and some parts of the question and/or the response options are re-

read before the respondent gives an answer (re-reading trials).  

Comparisons of fixation times between positive and negative wordings 

show that during the initial reading of the question only the evaluative term 

receives a longer fixation time when the question is worded negatively. This effect 

is observed for both single-reading trials and re-reading trials. In addition, the initial 

reading of the response options takes longer for negative questions, but this effect 

only occurs for trials in which an answer to the question is actually given during 

this initial reading. For trials in which re-reading is involved, differences between 

positive and negative questions occur during re-reading: the verb and the evaluative 

term receive a longer fixation time for negative questions. In addition to these 

differences in processing times, large differences in processing occurrence are 

shown. While during the initial reading of the question and answer pair all regions 

are fixed equally often, all regions are fixated longer for negative questions during 

re-reading. Hence, re-reading occurs more often for negative questions than for 

positive ones.  

First, let us consider these results in relation to the cognitive load account 

(Clark 1976; Hoosain 1973; Sherman 1973). The cognitive load account predicts 

that negative terms cause an increased cognitive load, and are, therefore, more 

difficult to comprehend than their positive counterparts. In line with this account, 

our results show that the initial reading of the evaluative term takes more time 

when the question is worded negatively. Hence, when defining more fine-grained 

eye-tracking measures than in previous studies (Kamoen et al. 2011) results clearly 

show that the comprehension-retrieval stage is affected by the choice of wording.  

Although the cognitive load account must not be rejected based on the 

current data, a theoretical question remains whether the effect on the evaluative 

term during the initial reading is indeed solely or mainly caused by cognitive load, 

that is, negative questions being inherently more difficult to comprehend. As the 

negative terms in the current study also had a lower word frequency than their 

positive counterparts on average, this could be an alternative cause for the effect. 

Our manipulation of the position of the evaluative term allows for an exploration 

of this issue. Word frequency effects are expected to occur irrespective of the 

position of the evaluative term in the question, whereas cognitive load predicts 

larger differences in processing time when the evaluative term is read with other 

information already in working memory, that is, when the evaluative term is 

positioned at the end (in the AO-ET condition). As we only observed a main effect 

of question polarity in the current study, word frequency could be an alternative 

cause for the effect we observed here.  
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For the purposes of the current study a crucial question is which substage 

within the comprehension-retrieval stage is affected by the choice of wording. 

Clearly, question wording causes only a very local processing effect: no other 

regions than the evaluative term receive a longer fixation time during the initial 

reading. We can be quite sure that this effect only involves comprehension 

processes; when the evaluative term is read before the attitude object is 

encountered (in the ET-AO condition), it is virtually impossible for respondents to 

be retrieving information from memory, forming a judgment about an yet 

unknown attitude object, or to be mapping that opinion onto the response options. 

Hence, comprehending a negative question is slightly more difficult than 

comprehending a positive question, but, for positive and negative questions, 

respondents are likely to retrieve the same information from memory and they are 

also likely to form the same judgment on the attitude object. This suggests that 

positive and negative questions measure the same underlying attitude, and hence, 

are equally valid. 

Second, let us consider our results in terms of the mapping account 

(Chessa & Holleman 2007; Holleman 1999b; Kamoen et al. 2011). Our results 

clearly show differences between positive and negative questions that can be related 

to the mapping process. For one, all regions are re-read more frequently when the 

question is worded negatively. One important reason to relate these differences to 

the mapping process, is that there is a relative difference in which regions are re-

read once re-reading occurs: for positive questions, the attitude object is read more 

frequently, whereas for negative questions re-reading the evaluative term and the 

response options occurs more often. This seems to suggest that respondents re-

read positive questions mainly to refresh their memory on the topic of the 

question, whereas for negative questions re-reading is done to relate the evaluative 

term to the answering options. As mapping an answer to the response options 

means relating the evaluative term to the response scale (compare Holleman 2000) 

this is an important argument in favor of the mapping account: for negative 

questions it is more difficult to translate an opinion into the response options than 

for positive ones.  

Besides these differences in the occurrence of re-reading, a mapping effect 

also shows in differences in processing time. The appearance of this effect, 

however, depends on the strategy the respondent chooses for answering the 

question. For single-reading trials, the giving of an answer takes more time for 

negative questions than for positive ones. As we made sure that respondents 

cannot be involved in mapping during the initial reading of the question, the time 

needed to read the answers initially necessarily reflects the entire mapping process 

for single-reading trials. For re-reading trials the verb and the evaluative term are 
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re-read longer for negative questions than for positive ones. As the patterns in the 

occurrence of re-reading showed that re-reading is probably mainly a reflection of 

mapping activity, these effects are also likely to reflect that mapping of an attitude 

or opinion to the response options takes longer for negative questions than for 

positive ones.   

All in all, when we put our interpretation of the results in terms of the 

cognitive load account and the mapping account together, the following main 

conclusion can be drawn. Although respondents find negative questions slightly 

more difficult to comprehend than positive ones, wording effects for contrastive 

questions probably arise when respondents have to translate their own opinion into 

the pre-coded response options: this process requires more switching and takes 

more time for negative questions than for positive ones, suggesting that answering 

options, such as yes and no, are not simple categories, but are interpreted relative to 

the evaluative term in the question. Hence, the meaning of yes as an answer to a 

positive question is not the same as the meaning of no as an answer to a negative 

question, and, vice versa, the meaning of no as an answer to a positive question is 

not the same as the meaning of yes as an answer to a negative question (cf. the 

yes/no+ theory by Holleman 2000). This difference in meaning is the primary 

cause of wording effects for contrastive questions. For survey practice, this is an 

important conclusion because it shows that, although contrastive questions are 

equally valid, answers given to positive and negative questions cannot be compared, 

because they are measured on a different scale. This suggests that when a 

respondent disagrees with the statement This policy is good, survey designers cannot 

conclude that the respondent considers the policy to be bad; survey answers can be 

interpreted on an interval scale at best.  

A question for future studies concerns the intrinsic reason for 

respondents’ different interpretations of the meaning of the response options. 

Based on survey studies we expect the meaning of the answer yes to a negative 

question to be too extreme, or at least, much more extreme than the answer no to a 

positive question (Chessa & Holleman 2007; Hippler & Schwarz 1986). In contrast, 

based on linguistic research in other contexts, we expect the meaning of the answer 

no to a negative question to convey a mitigated meaning as compared to the answer 

yes to a positive question (Blutner 2004; Colston 1999). Future studies should 

distinguish between these hypotheses, by taking not only the polarity of the 

question, but also the polarity of the answers into account in the analyses. Such 

studies are not only relevant for a further development of a cognitive explanation 

of wording effects for contrastive questions, but also provide a test for linguistic 

theory within the natural language use context of a survey.  
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Appendix 5.1: Multilevel model for the answering data.  

 

In the multilevel model used to analyze the answering data, four mean responses are estimated: 

one for positive ET-AO questions, one for negative ET-AO questions, one for positive AO-ET 

questions, and one for negative AO-ET questions. In addition, question variance and between-

person variance are allowed; the residual variance is not estimated because it is implied by the 

estimation of the means (Goldstein 2003; Snijders & Bosker 1999). 

  Equation A5.1 formalizes the model for the response data. In Equation A5.1, Y(jk)is the 

answer of individual j (j = 1, 2…, 110) to question k (k = 1, 2,…, 38). In addition, there are four 

dummies one for positive questions with the evaluative term at the beginning of the sentence 

(D_POS_ET-AO(jk)), one for negative questions with the evaluative term at the beginning of the 

sentence (D_NEG_ET-AO(jk)), one for positive questions with the evaluative term at the end of 

the sentence (D_POS_AO-ET(jk)), one for negative questions with the evaluative term at the end 

of the sentence (D_NEG_AO-ET(jk)), that can be turned on if the observation matches the 

prescribed question type. Using these dummies, four means are estimated (β1, β2, β3, β4), which 

are allowed to vary between questions (v0k) and respondents (uj0,).  

 

Equation A5.1:   

Logit Y(jk) =  D_Pos_ET-AO(jk) (β1) +  

D_Neg_ET-AO(jk) (β2) +  

D_Pos_AO-ET(jk) (β3) +  

D_Neg_AO-ET(jk) (β4) +  

v0k+  

uj0. 

 

Please note that a cross-classified model is in operation, as the answers are nested both within 

questions and within respondents (Quené & Van den Bergh 2008). All residuals are expected to 

be normally distributed with an expected value of zero, and a variance of respectively S2
uj0 and 

S2
v0k.  
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Appendix 5.2: Multilevel model for the processing times. 

 

For analyzing the processing data, 40 mean processing times are estimated, one for each 

combination of the question polarity (positive or negative), the position of the evaluative term 

(ET-AO or AO-ET), the type of reading (initial reading or re-reading) and the region (subject 

construction, evaluative term, indicator of opinion, attitude object, answering options). These 

means are estimated based on only those respondents who actually look back at the question 

and/or the answers for a certain item.  

For those trials in which the question and the answers are eventually not re-read 

(single-reading trials), a deviation is estimated for the time needed to read the answers initially.i 

Hence, for the single-reading trials, the model estimates another 2 polarity (positive or negative) x 

2 the position of the evaluative term (ET-AO or AO-ET) x 1 relevant type of reading (initial 

reading) and x 1 relevant region (answering options) mean processing times in total. Lastly, the 

model allows for question variance, between-person variance, and residual variance. 

In Equation A5.2, Y(jk) represents the processing time of individual j (j = 1, 2…, 110) 

on question k (k = 1, 2,…, 38). In addition, there are 44 dummies (D(jk)) that can be turned on if 

the observation matches the prescribed type. These “types” represent a combination of whether 

or not re-reading is eventually involved for that trial, whether the trial concerns a measure of 

initial reading or re-reading, of the specific region, the question polarity, and the order of the 

question. In Equation A5.2, these types are indicated as follows: the first letter (D) indicates that 

the predictors are dummy variables; the second set of letters indicates whether the trial involves 

looking back at the question and/or the answers (LB), or not (NLB). The third set of letters 

indicates whether the processing measure involves an initial reading (1st) or re-reading (R). The 

fourth set of letters indicates the region: the subject construction (SUBJECT), evaluative term 

(ET), indicator of opinion (OPINION), attitude object (AO), and answers (ANS). The fifth set 

of letters indicates the polarity of the item, positive (POS) or negative (NEG). The sixth set of 

letters indicates the position of the evaluative term: at the beginning of the sentence (ET-AO) or 

at the end (AO-ET).  

Using these dummies, 44 mean processing times are estimated (β1, β2 etc.), which are 

allowed to vary between questions (v0k). and respondents (uj0). The residual variance (e(jk)) is 

estimated separately for each of the combinations of initial reading (1st) or re-reading (R) and the 

specific region (SUBJECT/ET/OPINION/AO/ANS).  

 

Equation A5.2:   

Y(jk) =  

D_LB_1st_SUBJECT_POS_ET-AO(jk) (β1) + 

D_LB_1st_ET_POS_ET-AO(jk) (β2) + 

D_LB_1st_OPINION_POS_ET-AO(jk) (β3) +  

D_LB_1st_AO_POS_ET-AO(jk) (β4) +  

D_LB_1st_ANS_POS_ET-AO(jk) (β5) + D_NLB_1st_ANS_POS_ET-AO(jk) (β6) + 

D_LB_R_SUBJECT_POS_ET-AO(jk) (β7) + 

                                                      
i For the times needed to read the subject construction, the evaluative term, the indicator of 
opinion, and the attitude object initially, eventually no deviation for the single-reading trials was 
estimated. This was done because the overall effect for these terms was non-significant (compare 
Kamoen et al. 2011), and hence, did not improve the model. 
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D_LB_R_ET_POS_ET-AO(jk) (β8) + 

D_LB_R_OPINION_POS_ET-AO(jk) (β9) +  

D_LB_R_AO_POS_ET-AO(jk) (β10) +  

D_LB_R_ANS_POS_ET-AO(jk) (β11) + D_NLB_R_ANS_POS_ET-AO(jk) (β12)  

…etc. 

+ v0k 

+ uj0 

+ e(jk)_1ST_SUBJECT +  

e(jk)_1ST_ET +  

e(jk)_1ST_OPINION +  

e(jk)_1ST_AO+  

e(jk)_1ST_ANS +  

e(jk)_R_SUBJECT +  

e(jk)_R_ET +  

e(jk)_R_OPINION +  

e(jk)_R_AO +  

e(jk)_R_ANS. 

 

Please note that a cross-classified model is in operation, as the processing times are nested both 

within questions and within respondents (Quené & Van den Bergh 2008). All residuals are 

normally distributed with an expected value of zero, and a variance of respectively S2
e(jk), S2

uj0, 

S2
v0k. In addition, note that the residual variances consist of interaction variance, and of (random) 

error variance.  
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Appendix 5.3: Multilevel model for the dichotomous registration of reading.  

 

To analyze the reading occurrence, a model was constructed in which 40 reading occurrences are 

estimated, one for each combination of the question polarity (positive or negative), the position 

of the evaluative term (ET-AO or AO-ET), the type of reading (initial reading or re-reading) and 

the region (subject construction, evaluative term, indicator of opinion, attitude object, answering 

options). In addition, the occurrence of question variance, and between-person variance is 

allowed.  

In Equation 3, the model used for analyzing (re-)reading occurrences is formalized. In 

this model, Y(jk) indicates whether or not individual j (j = 1, 2…, 110) re-reads question k (k = 1, 

2,…, 38). In the model 40 mean re-reading occurrences are estimated. In Equation 3 these types 

are indicated as follows: the first letter (D) indicates that the predictors are dummy variables; the 

second set of letters indicates whether the prediction concerns the initial reading (1st) or re-

reading (R). The third set of letters indicates the specific region: the subject construction 

(SUBJECT), the evaluative term (ET), the indicator of opinion (OPINION), the attitude object 

(AO), or the answers (ANS). The fourth set of letters indicates whether the trial involves a 

positive (POS) or a negative (NEG) item. The fifth set of letters indicates whether the evaluative 

term was at the beginning of the sentence (ET-AO) or at the end of the sentence (AO-ET). 

Using these dummies, 40 re-reading frequencies are estimated (β1, β2 etc.), which may vary 

between questions (v0k). The person variance (uj0) is estimated separately for each of the 

combinations of initial reading (1st) or re-reading (R) and the specific region 

(SUBJECT/ET/OPINION/AO/ANS). 

 

Equation 3:   

Logit (Y(jk)) =  

D_1st_SUBJECT_POS_ET-AO(jk) (β1) +  

D_1st_ET_POS_ET-AO(jk) (β2) +  

D_1st_OPINION_POS_ET-AO(jk) (β3) +  

D_1st_AO_POS_ET-AO(jk) (β4) +  

D_1st_ANS_POS_ET-AO(jk) (β5) + 

D_R_SUBJECT_POS_ET-AO(jk) (β6) +  

D_R_ET_POS_ET-AO(jk) (β7) +  

D_R_OPINION_POS_ET-AO(jk) (β8) +  

D_R_AO_POS_ET-AO(jk) (β9) +  

D_R_ANS_POS_ET-AO(jk) (β10) + 

…etc 

+ uj0_1ST_SUBJECT + uj0_1ST_ET + uj0_1ST_MEN + uj0_1ST_AO + uj0_1ST_ANT + 

uj0_R_SUBJECT + uj0_R_ET + uj0_R_MEN + uj0_R_AO + uj0_R_ANT + v0k. 

 

Again, a cross-classified model is in operation (Quené & Van den Bergh 2008). All residuals are 

normally distributed with an expected value of zero, and a variance of respectively 

S2
uj0_1st_SUBJECT… S2

uj0_R_ANT, S2
v0k. 

 



 

 
 

 

CHAPTER 6 

 

 

SYNTHESIS: AN ACCOUNT OF WORDING EFFECTS FOR 

CONTRASTIVE QUESTIONS  

 

 

 

6.1 INTRODUCTION 

  

Standardized surveys are used in many contexts to measure people’s opinions and 

attitudes. Although it is widely assumed that survey answers represent the ‘true 

values’ of the concepts measured, a large body of research has shown that 

seemingly irrelevant question characteristics influence how respondents report their 

attitudes (e.g. Ayidiya & McClendon 1990; Tourangeau, Rips & Rasinski 2000). The 

research presented in the current dissertation revolved around one of these 

characteristics: whether the question is worded positively (e.g. This is a good song. 

Disagree 0 0 0 0 0 Agree) or negatively (e.g. This is a bad song. Disagree 0 0 0 0 0 Agree).  

In this final Chapter, we will first summarize the most important results 

with respect to the main research topics that have been addressed in the current 

series of studies. These studies focused on establishing whether wording effects for 

contrastive questions can be generalized, on explaining variation in the size of this 

wording effect between word pairs, and on understanding the overall occurrence of 

the wording effect by relating it to the cognitive processes underlying question 

answering. Second, we will discuss the implications of our results for survey 

practice. Third, we will present some additional explorations of the data gathered in 

our studies, and use these to make suggestions for future research.  

 

 

6.2 SUMMARY OF THE RESULTS 

 

6.2.1 The generalizability of wording effects for contrastive questions 

Previous studies investigating the effect of question polarity on survey answers 

have almost exclusively focused on yes/no-questions with the contrastive verbs 

forbid and allow. As early as in the 1940s, Rugg (1941) showed that respondents are 

more likely to answer no to the negative question Do you think the United States should 

forbid public speeches against democracy? Yes/No than to answer yes to the equivalent 

positive question Do you think the United States should allow public speeches against 
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democracy? Yes/No. Subsequently, others have attempted to replicate this so-called 

forbid/allow asymmetry (e.g. Schuman & Presser 1981). Although an effect did not 

arise for each and every question in all studies (e.g. Bishop, Hippler, Schwarz & 

Strack 1988; Waterplas, Loosveldt & Billiet 1988), a meta-analysis showed that 

there is an overall effect when generalizing across questions and studies (Holleman 

1999a): respondents are more likely to answer no to forbid questions than to answer 

yes to equivalent allow questions. In other words, respondents express their opinions 

more positively when the question is worded negatively. 

A first goal of the current dissertation was to examine whether an 

asymmetry in answers arises just for forbid/allow questions, or whether a comparable 

effect also occurs for questions with other contrastive word pairs than forbid/allow 

and for a variety of response scales. An examination of the generalizability of 

wording effects for contrastive questions is a necessary first step to decide whether 

insight into the validity of contrastive questions at large is warranted.  

In Chapter 2, we presented twelve studies in which the effect of question 

polarity was investigated for five-point and seven-point agree-disagree questions. 

The same thirteen contrastive adjectives were used to construct positive and 

negative question versions in each study, such as interesting/uninteresting, clear/unclear, 

and easy/difficult. For each word pair this set-up allowed us to determine whether an 

effect of question wording can be generalized across questions and studies, and 

hence, across, what we have called, communicative settings. 

Results show that, despite the usual variation across communicative 

settings (e.g. Holleman 1999a), an overall wording effect is observed for about half 

of the word pairs. These overall wording effects are always consistent in their 

direction: respondents are more likely to disagree with negative questions than to 

agree with positive ones. Hence, similar to two-point scale forbid and allow questions, 

also with more-point scale questions and a diversity of contrastive adjectives, 

respondents express their opinions more positively when the question is worded 

negatively.  

In Chapter 4 and 5, we took a slightly different approach to investigate the 

generalizability of wording effects for contrastive questions. Instead of generalizing 

across different questions and studies to establish a wording effect for one 

contrastive word pair, we investigated the generalizability of wording effects across 

questions and word pairs within the same study. In these studies we also showed 

that, for both two-point scale yes/no-questions and five-point scale agree-disagree 

questions, respondents express their opinions more positively when the question is 

worded negatively.  

All in all, the results obtained in Chapter 4 and 5 shade the conclusions 

drawn from Chapter 2: despite the fact that an asymmetry in answers could not be 
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generalized across communicative contexts for each word pair (Chapter 2), the 

occurrence of wording effects can be generalized across word pairs (Chapter 4 and 

5). Taken together, the results presented in the current dissertation, therefore, show 

the existence of a positive/negative asymmetry that can be generalized across 

communicative contexts and across word pairs, for a variety of response scales.  

 

6.2.2 Explaining between-word pair variation in response effects for contrastive questions 

A second goal of the current dissertation was to obtain a better understanding of 

the variation between word pairs in the size of wording effects. Why could an 

overall wording effect not be shown for each and every adjectival word pair 

investigated (Chapter 2)?  

In Chapter 3, we argued that a theoretically plausible explanation for this 

variation can be derived from semantics. In semantics, antonymous adjectival word 

pairs are distinguished into relative and absolute types (e.g. Kennedy 2007; 

Kennedy & McNally 2005; Rotstein & Winter 2004). Relative adjective pairs, such 

as cheap/expensive, are associated with a so-called context dependent standard of 

comparison. This shows from the observation that an expensive skirt is much cheaper 

than an expensive house. For absolute pairs, such as open/closed, the standard of 

comparison is not context dependent. For example, open always involves a non-zero 

degree of openness, irrespective of whether open refers to a door or to a book.  

With respect to explaining variation in the size and occurrence of wording 

effects for contrastive questions it is especially interesting that absolute and relative 

word pairs are associated with different entailment patterns (e.g. Kennedy 2007; 

Kennedy & McNally 2005; Rotstein & Winter 2004). For relative adjectives, no 

one-to-one meaning relation exists between the denial of the one pole and the 

affirmation of the other pole. For example, a skirt that is not expensive is not 

necessarily cheap and, vice versa, a skirt that is not cheap is not necessarily expensive. 

Therefore, we expected that in a survey context someone who answers no to a 

negative question with a relative adjective, does not necessarily have to answer yes 

to its equivalent positive counterpart; the meaning of no + a negative term (not 

cheap) is simply not the same as the meaning of yes + a positive term (expensive). By 

contrast, for absolute word pairs, an entailment relation between the denial of the 

one pole and the affirmation of the other pole does exist (not open |= closed and not 

closed |= open). Therefore, we expected that in a survey context respondents give the 

same answers to positive and negative questions with absolute adjectives.  

Sets of relative and absolute survey adjectives are required to test whether 

the absolute/relative distinction explains variation between word pairs in the size of 

response effects. Such sets, however, could not be distilled from the semantic 

literature: survey word pairs such as acceptable/unacceptable and good/bad are rarely 
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analyzed as exemplar cases of absolute or relative types. Therefore, we set up an 

experiment to classify survey pairs into the proposed semantic types (Chapter 3). 

Language users rated sentences in which a contrast member was modified by the 

maximizer completely or by the approximator almost: according to semantic literature, 

it should be possible to combine absolute word pairs with these modifiers, whereas 

this is not the case for relative types (e.g. Kennedy 2007; Kennedy & McNally 2005; 

Rotstein & Winter 2004).  

Results show that survey word pairs generally behave like an absolute 

word pair in one context and like a relative word pair in another. As the linguistic 

behavior of adjectives and degree modifiers is an empirical probe for the type of 

comparison standard (absolute/relative), these results can be taken to indicate that 

the type of comparison standard is primarily a context characteristic rather than a 

word characteristic. Therefore, it is impossible, at least for now, to explain variation 

between word pairs in the size and occurrence of wording effects for contrastive 

questions.  

 

6.2.3 Understanding the cognitive mechanisms behind wording effects for contrastive questions 

The third aim of the current dissertation was to understand the general mechanisms 

behind the positive/negative asymmetry. Following a well-established movement 

within the area of survey research, CASM (Cognitive Aspects of Survey 

Methodology; see Jabine, Straf, Tanur & Tourangeau 1984; Jobe en Mingay 1991; 

Tanur 1992), we chose a cognitive perspective to obtain such an understanding.  

Our starting point was the Tourangeau model for the question-answering 

process (Tourangeau et al. 2000; Tourangeau & Rasinski 1988). In a simplified 

version of this model (cf. Chessa & Holleman 2007; Holleman 1999b), two 

cognitive stages are distinguished: the comprehension-retrieval stage and the 

mapping stage. The question-answering process starts with the comprehension-

retrieval stage. This stage consists of three substages: the respondent comprehends 

the question (substage 1), retrieves information from memory (substage 2), and 

forms a judgment about the attitude object in the question (substage 3). In the 

larger second stage of the model, the mapping stage, the respondent translates the 

judgment made into the response options for the question. During this process the 

respondent’s answer may be adapted for various reasons. For example, in order to 

obtain consistency with previous answers, or for reasons of social desirability.  

The distinction between these cognitive stages is relevant for the validity 

of contrastive questions (Chessa & Holleman 2007; Holleman 1999b). If 

differences in the comprehension-retrieval stage occur that go beyond the initial 

comprehension of the question (substage 1), in other words, if question wording 

causes different information to be retrieved about the attitude object (substage 2) 
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and/or a different attitude to be formed (substage 3), positive and negative 

questions measure different attitudes. Hence, in such cases, contrastive questions 

differ in validity. By contrast, if question wording only affects the mapping stage, a 

similar judgment about the attitude object is formed during the comprehension-

retrieval stage, but this judgment is translated differently into the pre-coded 

response options due to the choice of wording in the question. In such cases, 

contrastive questions are equally valid, and the cause of the wording effect is to be 

found in the meaning of the response options. 

Two competing hypotheses exist about which stage is affected by the 

choice for a positive or a negative wording. First, there is what we have called the 

cognitive load account. This account incorporates findings from various discourse 

studies that can be applied to a survey context. In other discourse contexts than 

that of the survey, it has been shown that negative terms are inherently more 

difficult to comprehend than their positive counterparts (e.g. Clark 1976; Hoosain 

1973; Sherman 1973). When we apply this conclusion to a survey context, it is to be 

expected that somewhere during the comprehension-retrieval stage, differences 

between positive and negative questions occur. However, this does not necessarily 

imply that positive and negative questions measure different attitudes; different 

attitudes are only measured if negative questions cause different information to be 

retrieved from memory (substage 2), and/or cause a different judgment to be 

formed (substage 3). By contrast, if negative questions are only more difficult to 

comprehend (substage 1), but likely to be comprehended similarly, contrastive 

questions measure the same underlying attitude and hence, are equally valid. 

As opposed to the cognitive load account, the mapping account predicts 

that the comprehension-retrieval stage is not at all affected by the choice of 

wording, but that the mapping of an opinion onto the response options is simply 

more difficult for negative questions than for positive ones (Holleman 2000; see 

also Chessa & Holleman 2007; Holleman 1999b). This account originates from 

survey research on yes/no-questions with the contrastive verbs forbid and allow. For 

such questions it has been shown that the meaning of the response categories, yes 

and no, depends on the choice of wording, forbid or allow. Hence, although yes and no 

and forbid and allow are straight opposites, the meaning of yes as an answer to a 

positive allow question is not the same as the meaning of no as an answer to a 

negative forbid question. Likewise, the meaning of no as an answer to a positive allow 

question is not the same as the meaning of yes as an answer to a negative forbid 

question. If a comparable difference in meaning is the cause of response effects for 

contrastive questions at large, contrastive questions are equally valid, because they 

measure the same underlying attitude. This same attitude, however, is translated 

differently into the response options for positive and negative questions.  
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Two eye-tracking studies were set up to examine how the cognitive stages 

are affected by the choice of wording. Concerning the comprehension-retrieval 

stage, results from the first eye-tracking study (Chapter 4) show no differences 

between positive and negative questions. However, the second study (Chapter 5), 

using more fine-grained processing measures (when compared to the first study), 

shows that differences in the comprehension-retrieval process do occur: during the 

initial reading of the question, respondents spend more time reading the evaluative 

term, that is, the manipulated word, when the question is phrased negatively. This 

effect is equally large for conditions in which the evaluative term is positioned at 

the beginning of the question (see examples 6.1 and 6.2) versus conditions in which 

the evaluative term is placed at the end of the question (see examples 6.3 and 6.4). 

Hence, the initial fixation time for the word unacceptable in (6.1) is longer than the 

initial fixation time for the word acceptable in (6.2) and the exact same effect is 

observed when we compare the initial fixation times for unacceptable and acceptable in 

(6.3) and (6.4). 

 

(6.1)  In my view it is unacceptable if animal tests are being done for 

research on cancer. 

(6.2)  In my view it is acceptable if animal tests are being done for  

research on cancer. 

(6.3)  If animal tests are being done for research on cancer that is 

unacceptable in my view.  

(6.4)  If animal tests are being done for research on cancer that is 

acceptable in my view. 

 

When the respondent encounters the evaluative term in conditions in which the 

evaluative term is placed in the beginning of the question (6.1 and 6.2), it is virtually 

impossible for the respondent to be retrieving information from memory or to be 

forming a judgment about an yet unknown attitude object. Therefore, the effect on 

the evaluative term in these conditions clearly indicates only local comprehension 

difficulties. In addition, the effect on the evaluative term in conditions in which the 

evaluative term is placed at the end of the question (6.3 and 6.4) must also reflect 

only local comprehension difficulties, because the effect in these conditions is 

equally large as compared to conditions with the evaluative term at the beginning of 

the question. All in all, we therefore conclude that while negative questions are 

slightly more difficult to comprehend (substage 1), positive and negative questions 

probably cause similar information to be retrieved from memory and a similar 

attitude about the attitude object in the question to be formed (substages 2 and 3). 
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This suggests that positive and negative questions measure the same underlying 

attitude, and hence, are equally valid. 

In addition to these local differences in processing time, both coarse-

grained analyses (Chapter 4) and fine-grained analyses (Chapter 5) show that the 

entire question and answer pair is re-read more frequently for negative questions 

than for positive ones. Moreover, there is a relative difference in which regions are 

fixated during re-reading once re-reading occurs (Chapter 5). For positive 

questions, respondents re-read the attitude object more frequently than for negative 

questions, whereas the evaluative term and the response options are re-read more 

frequently for negative questions. This suggests that respondents re-read positive 

questions to check what the question was about, while in negative questions, re-

reading is related to reconstructing the meaning of the answering scale by looking 

at the evaluative term and the responses options. As this latter behavior seems to 

indicate mapping activity, the conclusion to be drawn is that mapping an opinion to 

the response options takes more effort for negative questions than for positive 

ones.  

 In terms of existing theories, our results are in line with the cognitive load 

account (Clark 1976; Hoosain 1973; Sherman 1973): negative terms are slightly 

more difficult to comprehend than their positive counterparts. Such differences in 

the comprehension-retrieval stage were not predicted by the mapping account 

(Chessa & Holleman 2007; Holleman 1999b; Holleman 2000). Therefore, this latter 

account should be adapted based on the results observed here. The mapping 

account did rightly predict that mapping an opinion to the response options takes 

more effort for negative questions than for positive ones.  

All in all, when we put together the results of previous studies and our 

own studies, the following cognitive account of wording effects for contrastive 

questions may be sketched. Negative terms are slightly more difficult to 

comprehend than their positive counterparts, but this is only a very local effect.  In 

addition, mapping an opinion onto the response options takes more effort for 

negative questions than for positives ones (Chapter 4, 5; see also Chessa & 

Holleman 2007; Holleman 1999b). We also know that the answers given to 

contrastive questions differ systematically (Chapter 2, 4, 5). So, when we assume 

that there is a relation between the process of question answering and the product 

of question answering, wording effects for contrastive questions are likely to arise 

(mainly) in the mapping stage. As a consequence, it is likely that not only for forbid 

and allow questions, but also for other linguistic contrasts and a wide variety of 

response scales, wording effects arise because the meaning of the response options 

differs due to the polarity of the question that is asked (compare: Holleman 2000). 

This difference in meaning is such that respondents are more likely to answer no or 
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disagree to negative questions than yes or agree to positive questions. Hence, this is 

why, for example, a course will seem to be evaluated more positively when we ask 

respondents to rate the statement This is an uninteresting course. Disagree 0 0 0 0 0 Agree 

as compared to This is an interesting course. Disagree 0 0 0 0 0 Agree.  

 

 

6.3 IMPLICATIONS FOR SURVEY PRACTICE 

 

In the current dissertation, we have shown that positive and negative survey 

questions are answered differently: respondents are more likely to answer no or 

disagree to negative questions than yes or agree to positive ones. Because the choice 

for a positive or a negative question wording affects the answers obtained, one 

obvious advice for survey practice is to use more than just one question for 

measuring respondent’s opinions and attitudes: when conclusions are based on only 

one positive or negative question, the evaluation of the attitude object is necessarily 

positively biased (in case of negative questions) or negatively biased (in case of 

positive questions). In addition, the use of various questions is also advisable 

considering the many other seemingly irrelevant question characteristics that have 

been shown to have an effect on survey answers (e.g. Ayidiya & McClendon 1990; 

Hippler & Schwarz 1987; Schuman 2008; Tourangeau et al. 2000).  

With respect to polarity, current survey advice suggests balancing survey 

questions when multiple questions about the same construct are asked (e.g. 

Weisberg 2005). One way to obtain balance is to phrase half of the questions within 

a construct positively, and the other half negatively. So, for example, when 

measuring attitudes towards animal testing, a positive question about the use of 

animal testing for cosmetic purposes should be followed by a negative question 

about the use of animal testing for medical purposes. The idea behind this strategy 

is that respondents are made aware of the fact that the content of the different 

items in the survey is varied (Swain, Weathers & Niedrich 2008: 116). Another 

advantage is that response tendencies can be evened out; for example, when 

inattentive respondents agree with all questions in a survey (‘straightlining’), their 

score will not be extreme, as agreeing entails a positive answer for half of the items, 

and a negative answer for the other half (Weisberg 2005: 84).  

 Although the advice to balance positive and negative questions is 

commonly applied in surveys, we must conclude that this strategy has negative 

consequences for the reliability of the construct measured (see Chapter 2). When 

positive and negative items are mixed, the variance within persons will increase only 

as a function of the variation in positive and negative wordings within the 

construct. The variance between persons, however, does not increase. As the 
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reliability reflects the ratio between the variance within persons and the variance 

between persons, the reliability will decrease due to an increase of within-person 

variance.  

 Considering the foregoing, one might advise phrasing all questions within 

one construct either positively or negatively. Another possibility is to choose for 

sets of bipolar questions, such as The text is interesting 0 0 0 0 0 boring. Both of these 

strategies will provide more reliable survey answers compared to the mixing of 

positive and negative wordings (see Chapter 2). However, in order to really advise 

on which of these question types should be preferred, the three question types 

should be compared for other quality criteria, such as the divergent validity and the 

known group validity.  

A second conclusion to be drawn from the current series of studies is that 

wording effects for contrastive questions arise because the meaning of the response 

options is relative to the evaluative term used in the question. The consequence of 

this conclusion is that survey answers are measured, at best, on an interval scale. 

This has two important implications for the interpretation of survey results. First, 

survey researchers cannot and should not translate answers obtained with positive 

questions into negative terms, or vice versa. For example, when a respondent 

answers no to the question Smoking in restaurants should be forbidden. Yes/No survey 

researchers cannot conclude that the respondent thinks that smoking in restaurants 

should be allowed. Second, differences between scores measured on positive scales, 

cannot be compared to differences between scores measured on negative scales. 

For example, when a group of Democrats, on average, rates “2” when asked: George 

W. Bush was a good president. Disagree 1 2 3 4 5 6 7 Agree, whereas a group of 

Republicans, on average, chooses scale point “4” for this same question, we know 

nothing about the expected difference between Republicans and Democrats for the 

negative questions George W. Bush was a bad president. Disagree 1 2 3 4 5 6 7 Agree. To 

summarize, as a result of the fact that survey answers are measured, at best, on an 

interval scale, survey answers can only be interpreted in terms of the actual wording 

of the question.  

 

 

6.4 DISCUSSION AND FUTURE RESEARCH 

 

6.4.1 Generalizability and variation 

An abundance of factors influence respondents’ answers to attitude questions, such 

as the mode of administration, the position of the question in the survey, and the 

lay-out of the response scale (e.g. Ayidiya & McClendon 1990; Tourangeau et al. 

2000). Because there are so many factors that affect survey answers, we believe that 
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it is only worth explaining a certain type of response effect if it exists when 

generalizing across variation in other potentially relevant factors.  

In the current series of studies, we have demonstrated that the 

positive/negative asymmetry is such a generalizable effect: when generalizing across 

communicative settings and across word pairs, respondents express their opinions 

more positively when the question is worded negatively, and this effect shows for a 

wide variety of response scales. Hence, based on these findings, the general 

prediction is that in a future study about any kind of topic, using any kind of 

contrastive word pair and one of the tested scale types, respondents express their 

opinions more positively when the question is worded negatively.  

However, the current series of studies also showed that there are 

exceptions to this general rule: a wording effect is not actually observed for every 

individual question in all studies. It is reasonable to think that this variation resides, 

at least, at three “levels”. First, word pair characteristics are likely to influence the 

occurrence of the positive/negative asymmetry, because it is not the case that for 

every word pair a wording effect can be generalized across studies (Chapter 2). 

Second, study characteristics probably have an influence on the wording effect, as 

for one study more wording effects arise than for another study (Chapter 2). Third, 

question characteristics presumably influence the occurrence of the effect, as 

different questions within the same study do not always show an asymmetry in 

answers (Chapter 2, 4, 5).  

 Considering both the overall positive/negative asymmetry and the 

variation in the effect at different levels, there are at least two types of explanations 

survey researchers could focus on: further investigating the variation at each level, 

or explaining the overall effect. We believe that explanations of the general 

occurrence of the effect should be favored: a general understanding of the causes 

for the effect is more fundamental to survey theory and survey practice than an 

insight into specific situations in which the effect is most likely to arise. That is why 

the majority of our studies focused on unraveling the underlying causes for the 

positive/negative asymmetry (Chapters 4 and 5).  

Nonetheless, we made an attempt to explain variation between word pairs 

in the size of the positive/negative asymmetry (Chapter 3). One reason for this 

specific choice was that our studies were the first to convincingly demonstrate the 

existence of variation between word pairs (Chapter 2). At the same time, variation 

between word pairs has been predicted for many years, and survey researchers have 

hypothesized that this variation can be explained by linguistic classifications of 

word pairs (e.g. Hayes 1939; Molenaar 1982; Holleman 2000). A momentum to 

investigate those ideas was created by a revived interest into the study of 

antonymous word pairs within linguistics (e.g. Croft & Cruse 2004; Kennedy 1999; 
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2001; 2007; Kennedy & McNally 2005; Paradis 1997; 2000; 2001; 2008; Paradis & 

Willners 2006; Rotstein & Winter 2004). Aware of this literature, we hypothesized 

that one specific classification from the field of semantics, the absolute/relative 

distinction (e.g. Kennedy 2007; Kennedy & McNally 2005; Rotstein & Winter 

2004), might be relevant to explain variation between word pairs in the occurrence 

of the positive/negative asymmetry.   

In order to test whether the absolute/relative distinction indeed explained 

between-word pair variation, we set up an experiment to classify survey word pairs 

into the absolute and relative types. However, counter to our expectations as based 

on the literature, we were unable to classify survey adjectives: the absolute/relative 

distinction did not appear to be applicable to word pairs as such, but rather, to 

word pairs in a specific usage context. Unfortunately, we were left with many 

possible causes of why our results did not match the semantic literature; perhaps 

the absolute/relative distinction is simply not applicable to survey word pairs with 

an evaluative character, or perhaps the absolute or relative interpretation of a word 

pair is more context dependent than what seems to be suggested in the literature. 

While we were unable to explain variation between word pairs using the 

absolute/relative distinction, and although we could not clarify why our results did 

not match the semantic literature, our study has raised important issues with 

respect to the theme of generalization and variation for both survey research and 

semantics. On the one hand, the diversity of possible causes for our unexpected 

results (Chapter 3) may be regarded as a symptom for the limited attention paid to 

generalizability issues in the semantic literature. For example, not much has been 

written about the suitability of the absolute/relative distinction for evaluative 

adjectives. In addition, it is yet unknown to what extent the type of comparison 

standard (absolute or relative) should be understood as a word characteristic or as a 

characteristic of words in a specific usage context. Our study demonstrates the urge 

to address these issues; leaving them implicit makes an application to a practical 

domain, or other testing of these semantic theories and classifications, difficult or 

even impossible. On the other hand, for survey research, our study (Chapter 3) has 

shown that semantic theories and classifications are at least potentially relevant for 

understanding variation in survey wording effects. Ideally, future survey studies will 

demonstrate that such theories and classifications are not only theoretically 

interesting but also practically relevant for explaining variation between word pairs. 

 

6.4.2 Models for the question-answering process 

To obtain a general understanding of why the positive/negative asymmetry arises, 

we related wording effects for contrastive attitude questions to the Tourangeau 

model for the question-answering process (e.g. Tourangeau et al. 2000; Tourangeau 
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& Rasinski 1988). This specific cognitive model was chosen because it focusses on 

the answering of attitude questions, rather than on the answering of factual 

questions. In addition, the Tourangeau model was selected because many research 

findings have already been integrated into this model (e.g. Tourangeau et al. 2000). 

Although there were good reasons to relate wording effects for contrastive 

questions to the Tourangeau model in particular, it is worth mentioning that this 

model is not the only model describing question-answering processes. Even though 

other models (e.g. Cannell, Miller & Oksenberg 1981; Graesser & Murachver 1985; 

Krosnick & Alwin 1987; Krosnick 1991; Strack & Martin 1987) usually focus on 

the answering of factual questions, they describe largely the same cognitive 

processes as the Tourangeau model. An important difference, however, is that the 

Tourangeau model describes the cognitive processes underlying question answering 

for respondents at large, while some of the alternative models distinguish between 

two roads to come to an answer, rather than one. For example, Krosnick and 

Alwin (1987; see also Krosnick 1991) distinguished between a so-called satisficing 

road, undertaken by respondents who spend just enough effort to give a plausible 

answer, and a so-called optimizing road, undertaken by respondents who do all 

they can to provide the best possible answer. Hence, this model seems to suggest 

that the question-answering process is clearly driven by respondent characteristics. 

Even though a comparison between the Tourangeau model with dual 

process models has not been a goal of the current series of studies, the results 

reported in Chapter 4 and 5 provide a good reason to stick to our preference of the 

Tourangeau model. If the profoundness with which respondents answer survey 

questions varies, as predicted by dual process models, this should result in a 

distinction between faster respondents, the satisficers, and slower respondents, the 

optimizers. In other words, a large between-person variance would be expected. 

However, most of the variation in fixation times we observed, could be attributed 

to the interaction between respondent and item (Chapter 4 and 5). This suggests 

that, instead of a clear division between fast and slow respondents, one respondent 

takes more time answering a certain question and another respondent takes more 

time answering another question. In other words, processing behavior is not 

primarily a respondent characteristic, but rather, an interactional phenomenon 

between respondents and items. Important to note is that this conclusion does not 

exclude the possibility that there are different ways to answer survey questions; 

instead, it simply suggests that these different ways occur primarily in the 

interaction between respondent and item, rather than as respondent characteristic. 

The observation that processing behavior is primarily an interactional 

phenomenon also has consequences for the tenability of attitude strength 

hypotheses. As has been addressed in Chapter 1, attitude strength hypotheses 
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predict that only respondents holding weak attitudes are susceptible to the choice 

of wording (e.g. Bassili & Krosnick 2000). One aspect shared by many of the 

definitions of attitude strength (see Chapter 1; see also Petty & Krosnick 1995), is 

that attitude strength is a respondent characteristic, at least within the context of 

one specific survey. If wording effects are indeed caused by the attitude strength of 

particular respondents, we would expect this to be visible in processing behavior. 

As processing time did not show to be primarily a respondent characteristic, these 

attitude strength hypotheses should be rejected based on the results of our studies.  

 

6.4.3 The relation between eye-tracking measures and cognitive processes underlying question 

answering 

The current series of studies can be placed in a tradition of measuring temporal 

aspects of certain communicative process in order to acquire information about an 

underlying cognitive process. In our studies, we used eye-tracking as a method for 

measuring temporal aspects of question answering, and we related the time 

measures obtained to the Tourangeau model for the question-answering process 

(Tourangeau et al. 2000; Tourangeau & Rasinski 1988).  

Eye-tracking allows for measuring temporal characteristics of question-

answering relatively precisely and relatively unobtrusively, especially compared to 

reaction time measurement. For example, in a previous reaction time study by 

Chessa and Holleman (2007), question and answering options had to be offered 

one-by-one to the respondents to be able to separate the time for reading the 

question and for giving an answer. In contrast, in our eye-tracking studies, question 

answering options were offered in a more natural way on a single screen, which still 

allowed for the registration of the time needed to read question and answers and 

also for the time needed for re-reading those regions (see Chapter 4 and 5). Hence, 

compared to reaction time measurement, eye-tracking allows for a less obtrusive 

and more precise measurement of processing effort. 

However, the benefits of eye-tracking research also come at a price: eye-

tracking data are unstructured. With this we mean that eye-tracking data may take 

different forms in different trials. For example, in our studies, not every respondent 

actually re-read each item, while some items were re-read up to eight times by 

certain respondents (see Chapter 4 and 5). This kind of variation poses a true 

challenge to eye-tracking researchers: how should the data be aggregated and 

structured in such a way that inferences about the underlying question-answering 

process can be drawn? This issue does not play a role in reaction time research, as 

for such research it is known in advance what kind of scores will be obtained for 

each respondent. For example, the study by Chessa & Holleman (2007) yielded one 

observation of the reading time for the question and one observation of the reading 
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time for the answers per respondent, as question and answering options were 

offered separately to the respondents and they were unable to switch. Therefore, it 

was known beforehand that these measures, and only these measures, were going 

to be compared between experimental conditions.  

For aggregating and structuring the eye-tracking data in the current series 

of studies, we used a combination of theoretical knowledge about the question-

answering process, experimental designs in which this knowledge was used, and 

newly developed eye-tracking measures that are relevant for the specific 

communicative context of a survey (see Chapter 4 and 5). By using this 

combination of strategies, inferences could be drawn about which cognitive 

processes were dominant at a certain point in time.  

Yet, it must be stressed that the mapping of eye-tracking measures onto 

the cognitive processes specified in the Tourangeau model, has certainly not been 

one-to-one. For example, throughout this dissertation, we motivated why we 

aggregated all re-reading times that occur for a certain region, and considered those 

aggregated measures of re-reading to reflect mainly mapping activities (Chapter 4 

and 5). However, this does not imply that re-reading always fully reflects mapping 

processes: re-reading will sometimes also involve delayed or recursive 

comprehension-retrieval activity, and in specific trials, such comprehension-

retrieval activities may even take the largest part of re-reading.  

The fact that no one-to-one relation existed between eye-tracking 

measures on the one hand and cognitive processes on the other hand, is at least 

partially due to the fact that any integral knowledge about the question-answering 

process is unavailable. The Tourangeau model, for example, does not specify - and 

was not meant to specify in the first place - whether the different cognitive stages 

are strictly consecutive, or whether they may overlap (compare Holleman & Murre 

2008). Therefore, we believe that if more knowledge is obtained about how the 

cognitive stages relate to one another, more deliberate choices can be made about 

how to aggregate and structure eye-tracking data in such a way that inferences 

about the underlying cognitive processes can be made. In other words, knowledge 

about the question-answering process is necessary to tighten the relation between 

eye-tracking measures and the cognitive processes these measures ought to reflect. 

The study by Van Berkum, Holleman, Murre, Otten, and Nieuwland 

(2009) provides a good example of how such research can be modeled. In this 

study, event related brain potentials (ERPs) were measured in order to examine 

how fast the brain reacts to survey statements that clash with a respondent’s value 

system. For example, how rapidly does a respondent who feels anti-euthanasia 

shows a brain response to a survey statement like “I think euthanasia is an acceptable 

course of action” (ibid: 1094)? If the cognitive stages of question comprehension and 
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attitude retrieval are strictly consecutive, one would expect reactions to occur after 

the entire statement is processed, and hence, comprehended. By contrast, if the 

cognitive stages of question comprehension and attitude retrieval are intertwined, a 

brain response should be visible almost immediately after encountering the belief-

clashing term (i.e. acceptable in our example).  

Van Berkum et al. (2009) expected this latter prediction to come true 

based on linguistic research on the incremental character of sentence processing 

and psychological research on the automatic nature of value judgments. In line with 

their prediction, results show that the brain responds almost immediately to belief-

inconsistent terms. Hence, with respect to the Tourangeau model, the conclusion is 

that the cognitive stages of question comprehension and attitude retrieval are at 

least partially intertwined. In addition, the results provide evidence from a natural 

language in use context for existing ideas within the fields of linguistics and social 

psychology. All in all, the study by Van Berkum et al. (2009), therefore, shows the 

fruitful interaction between linguistic research, psychological research, and survey 

research.   

 

6.4.4 The ecological validity of eye-tracking as a method 

Since the mid-1970s, eye-tracking research has been marked by improvements in 

eye-tracking recording systems that have allowed measurements to be more 

accurate and more easily obtained (Rayner 1998: 372). The Tobii remote eye-

tracker, which was used in our studies, is prototypical for the progress that has 

been made. For this eye-tracker, the equipment needed to measure eye-movements 

is built into the computer screen. After a calibration procedure, all the respondent 

has to do is to sit relatively still in front of the computer; no bite bars, head fixating 

tools or other burdensome devices have to be attached to the respondent. The 

sampling frequency of the Tobii eye-tracker is 50hz, which means that the 

respondent’s eye position is recorded every 20 milliseconds. Although there are 

more precise eye-trackers available, this measurement frequency appeared to be 

sufficient for our purposes. Another advantage of the Tobii is that it looks exactly 

like an ordinary computer, and in addition, it can also be used like an ordinary 

computer. This means that, as opposed to some other eye-trackers, mouse control 

is possible. The latter aspect was very important for our studies, as it allowed us to 

design our survey comparable to regular web surveys and have it filled out through 

a similar procedure as well.  

Despite all the progress that has been made in both recording systems and 

measurement frequency, respondents still had to come to a laboratory to participate 

in our studies. Therefore, an important question to be answered is whether this 
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unnatural setting has affected how respondents have answered the survey 

questions.  

Unfortunately, it is hard to determine to what extent the cognitive 

processes measured were disturbed by administering a survey in a laboratory 

setting; cognitive processes cannot easily be measured unobtrusively using some 

other method. It is possible, however, to determine the effects of eye-tracking 

conditions on survey answers. We will now explore this effect by presenting an 

analysis of additional data that we have gathered.  

The survey we report on in Chapter 4, was not only administered on the 

eye-tracker (N=56), but also as an Internet survey (N = 125), and as a paper-and-

pencil survey (N = 100) to random samples of University students. Recall that this 

survey concerned attitudes towards smoking policies, and that there were four 

larger clusters of questions about subtopics related to this general theme. Table 6.1 

shows, for each cluster, the mean answers given to the positive and negative 

questions in each of the three modes of administration. 

A comparison of the answers between the three modes of administration 

shows that there is a tendency for respondents to evaluate the attitude object more 

positively in the eye-tracking condition than in the other two conditions (for the 

cluster new smoking policies χ2 = 4.59; df =1; p = 0.03 for the comparison eye-tracking 

versus paper-and pencil and χ2 = 5.36; df =1; p = 0.02 for the comparison eye-

tracking versus web; for the cluster on other measures to prevent smoking: χ2 = 5.04; df 

=1; p = 0.02 for the comparison eye-tracking versus paper-and pencil; for the 

cluster on the role of politics in the prevention of smoking χ2 = 4.44; df =1; p = 0.04 for the 

comparison eye-tracking versus web and χ2 = 6.32; df =1; p = 0.01 for the 

comparison eye-tracking versus paper-and-pencil). Hence, raising taxes on cigarettes 

seems an even better idea under eye-tracking conditions than under the other two 

conditions.  

Aside from this main effect of administration mode occurring for some 

clusters, several main effects of question wording also show. Since a discussion of 

those effects falls beyond the scope of this Section, we will not mention exactly 

which clusters do or do not show a wording effect here (see Chapter 4 for more 

information). What is important for our purposes, is that the effect of question 

wording in each cluster is always the same across all modes of administration. In 

other words, the effect of question wording does not interact with the mode of 

administration (in all cases: χ2 < 3.84; df =1; p > 0.05). Because the occurrence, or 

the non-occurrence, of a wording effect for each specific cluster of questions is 

similar across the different modes of administration, we also expect that differences 

in the processing of positive and negative survey questions are similar across 

modes. Therefore, we have no reason to doubt our conclusions with respect to the 
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occurrence of wording effects for contrastive questions, or about the processing 

differences that occur while answering positive and negative survey questions as 

measured in our eye-tracking studies (Chapter 4 and 5).  

 

Table 6.1: Parameter estimates of survey answers to contrastive questions (Logits for two-point 

scale questions between brackets) obtained under three modes of administration. 

Estimate Eye-tracking Web Paper-and-pencil 
 

New smoking policies (2-point scale) 

Mean positive  0.76 (1.18)*, + 0.67 (0.72) 0.68 (0.75) 

Mean negative 0.81 (1.44) 0.71 (0.87) 0.71 (0.91) 

S2
questions  0.66 a   

S2
persons 1.18 1.04 0.84 

S2
residual -b - - 

 

Other measures to prevent smoking (two-point scale) 

Mean positive  0.61 (0.45)* 0.58 (0.31) 0.58 (0.33) 

Mean negative 0.73 (1.00) 0.66 (0.64) 0.61 (0.47) 

S2
questions  1.01   

S2
persons 0.17 0.18 0.02 

S2
residual - - - 

 

Role of politics in smoking prevention (5-point scale) 

Mean positive  3.71*, + 3.46 3.35 

Mean negative 3.91 3.71 3.71 

S2
questions  0.35   

S2
persons 0.34 0.23 0.29 

S2
residual 0.96 1.19 1.46 

 

How to protect the weak against smoke (5-point scale) 

Mean positive  2.94 2.95 2.99 

Mean negative 2.85 3.07 2.89 

S2
questions  0.45   

S2
persons 0.34 0.23 0.18 

S2
residual 1.21 1.43 1.62 

Note. A higher mean score corresponds to a more positive evaluation of the attitude object. The 

variances for the clusters with two-point scale questions are provided in Logits. Because we focus 

on the effects of mode of administration, the main effects of question wording are not reported. 
a The question variance is constrained to be equal for all means. b The residual variance is not 

estimated, because the data are binomial (Snijders & Bosker 1999). 
* p < 0.05 for the difference between the eye-tracking and the paper-and-pencil condition.+ p < 

0.05 for the difference between the eye-tracking and the web condition. 
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6.4.5 The statistical modeling of eye-tracking data 

In eye-tracking research, the respondent’s eye-position on the screen is monitored 

with a certain frequency, in our case, every 20 milliseconds. These observations are 

clustered into larger units of fixations using an algorithm. Subsequently, the 

researcher defines for which part of the experimental material, or, for which areas 

of interest, the fixation times should be considered. Average fixation times on these 

regions are calculated next. As a last step, a statistical model is used to compare the 

fixation times on each of the defined regions between experimental conditions.  

In our eye-tracking studies, each respondent always answered various 

manipulated questions (see Chapter 4 and 5). This is an attractive set-up, as it 

allows us to draw conclusions that can be generalized across respondents and 

across items. However, samples in which each subject is involved in multiple items 

are also relatively complex, because such samples necessarily contain more variance 

than simple samples (with the same number of observations) in which respondents 

answer just one manipulated question. The reason is that in a simple sample, only 

the respondents “cause” variance. In other words, when only one item is 

administered, the processing time for this item will only vary between respondents 

(because one respondent is a faster reader than another respondent). By contrast, in 

a complex sample, variance also exists on an item level. In other words, the 

processing time will vary both between items (because one item is more difficult 

than another item) and between respondents (because one respondent is a faster 

reader than another respondent).  

 Traditional ANOVAs are not fully equipped to handle the structure of 

complex data correctly, as variance due to items and the variance due to 

respondents cannot be estimated simultaneously. As a consequence, the total 

variance is underestimated, which results in too optimistic test statistics (i.e. H0 is 

rejected too easy, see Quené & Van den Bergh 2004). To decrease the risk of type 1 

errors, we used multilevel models to analyze the data in the current series of 

studies. Although technically complex, such multilevel models are able to handle 

the structure of the data correctly and hence, type 1 errors are less likely to occur. 

Therefore, multilevel analysis should be preferred to traditional ANOVAs when 

analyzing complex data.  

While our statistical modeling of the eye-tracking data has been precise in 

comparison to traditional ANOVAs and hence, to common practice, we believe 

that statistical models for analyzing eye-movement data can be improved even 

further. A disadvantage of the multilevel models that we have used, as well as of 

ordinary techniques for analysis of variance, is that the assumption is made that 

each processing measure is unrelated to the other processing measures in the 
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model. Both our multilevel models (see Chapter 4 and 5) and ordinary ANOVAs 

can therefore be said to be examples of so-called “fixed occasion models”.  

Figure 6.1 visualizes the principle of a fixed occasion model using the eye-

tracking measures defined in Chapter 4. Because the assumption is made that these 

four different estimates are unrelated entities, all four eye-tracking measures are 

depicted as isolated boxes in Figure 6.1. 

 

 

 

 

 

 

 

 

 

Figure 6.1: Example of a fixed occasion model for analyzing processing times. 

Note. Q1 is the first pass reading time for the question, A1 is the first pass reading time for the 

answers, QR is the remaining total fixation time for the question, and AR is the remaining total 

fixation time for the answers. 

 

Clearly, the assumption does not hold true that these fixation times represent 

unique entities. For example, it is likely that someone who spends a long time 

reading the question initially (Q1) spends relatively less time in re-reading the 

question (QR). Yet, while comparable interdependencies between eye-tracking 

measures are demonstrated in reading research (e.g. Reichle, Rayner & Pollatsek 

2003), eye-tracking data that are gathered as dependent measures of some cognitive 

process are seldom modeled accordingly. This is strange considering that the 

cognitive processes the eye-tracking measures should reflect, are assumed to be 

dynamic as well. Therefore, there is in fact a gap between the common statistical 

modeling of eye-tracking data and the dynamic cognitive processes these data are 

supposed to reflect.  

In some eye-tracking studies (e.g. Versteeg 2009) and also in other areas of 

processing research, such as in writing research (e.g. Leijten, De Maeyer & Van 

Waes 2011), the gap between dynamic theoretical models and static modeling of 

process data has been a reason to model processing data in a more dynamic way. In 

dynamic models, not only average processing times are estimated, but also the 

relations between the different processing measures.  

Figure 6.2 specifies what a dynamic model of the eye-tracking measures in 

Chapter 4 could look like. Please note that this dynamic model should be read as an 

additive model. For example, in Figure 6.2, Q1 is the predicted first pass fixation 
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time for the question region. A1 is the predicted first pass fixation time for the 

answers, in the hypothetical situation that a respondent spends 0 units on Q1. The 

estimated relation between Q1 and A1 is expressed by the regression weight β1,2. 

This regression weight predicts how much change in A1 occurs for every unit 

increase in Q1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.2: Example of a dynamic model for analyzing processing times. 

Note. Q1 is the first pass reading time for the question, A1 is the first pass reading time for the 

answers, QR is the remaining total fixation time for the question, and AR is the remaining total 

fixation time for the answers. 

 

A theoretical advantage of a dynamic model is that it fits intuitions about 

interrelations between eye-tracking measures and between the cognitive processes 

these measures are supposed to reflect more closely than a fixed occasion model. In 

addition, a practical advantage is that dynamic models supply the researcher with 

more ways to interpret eye-tracking data.  

To make these benefits more tangible, we re-analyzed the data obtained 

from Chapter 5, using the eye-tracking measures defined in Chapter 4. In fact, we 

re-analyzed these data twice, once using a fixed occasion model (illustrated in 

Figure 6.1) and once using a dynamic model (illustrated in Figure 6.2). To clarify 

the differences between the two types of models, we will first highlight two 

conclusions drawn from the fixed occasion model. Subsequently, we will discuss 

how these conclusions alter when taking a dynamic approach.    

Fixed occasion model. The parameter estimates obtained from the fixed 

occasion model (see Figure 6.1) are shown in Table 6.2. As this Table indicates, 

there are two distinct ways to answer a survey question (compare Chapter 4 and 5). 

In some cases, the question and the answering options are read once, and then a 
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second time before an answer is given (re-reading trials); in other cases, the 

question and the answering options are read only once (single-reading trials). Using 

the parameter estimates in Table 6.2, we will first reflect on the differences in 

processing time for such single-reading trials and re-reading trials. Next, we will use 

the parameter estimates in Table 6.2 to examine the differences in fixation times 

between positive and negative questions.  

 

Table 6.2: Parameter estimates in milliseconds (Ln between brackets) obtained from the fixed 

occasion model; Q1 is the first pass reading time for the question, A1 is the first pass reading 

time for the answers, QR is the remaining total fixation time for the questions, and AR is the 

remaining total fixation time for the answers. 

Estimate Q1 A1 QR AR 
 

Single-reading trials 

Mean positive 8.07 (3202) 6.66 (779)   

Mean negative 8.13 (3409) 6.73 (833)   
 

Re-reading trials 

Mean positive 8.06 (3162) 6.02 (412) 6.47 (644) 6.41 (606) 

Mean negative 8.10 (3277) 5.98 (395) 6.61 (743) 6.40 (600) 
 

Variances 

S2
questions  0.01a    

S2
persons 0.04b 0.04 0.14 0.06 

S2
residual 0.25 0.40 1.47 0.71 

a The question variance is constrained to be equal for all means. b The between-person variance 

and the residual variance are estimated once for both positive and negative questions.  

 

Fixed occasion model: differences between single-reading trails and re-reading trials. Results 

obtained from the fixed occasion model show that the average first pass fixation 

time for the question (Q1) does not differ for single-reading trials and re-reading 

trials (χ2 = 2.46; df =1; p = 0.12). However, the first pass fixation time for the 

answers (A1) is longer when the respondent gives an answer upon first seeing the 

response options (χ2 = 1126.20; df =1; p < 0.001). All in all, this suggests that 

single-reading trials and re-reading trials only differ with respect to the time needed 

to read the answers (A1).  

Fixed occasion model: differences between positive and negative questions. With 

respect to the comparison between positive and negative questions, we will limit 

ourselves to the re-reading trials for the purposes of this Section. For these trials, 

only the time needed to re-read a question takes longer for negative items than for 

positive ones (χ2 = 6.80; df =1; p < 0.01). For the other time measures no 

differences between positive and negative questions are shown (χ2 < 3.84; df =1; p 

> 0.05).  
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Dynamic model. Table 6.3 shows the parameter estimates obtained from the 

dynamic model (see Figure 6.2). We will use these estimates to reconsider the 

differences between single-reading trials and re-reading trials, as well as the 

differences between positive and negative questions.   

 

Table 6.3: Parameter estimates in ln obtained from the dynamic model. 

 Q1 A1 QR AR β1,2 β2,3 β3,4 β1,3 β2,4 
 

Single-reading trials 

Positive 8.07 7.29   -0.08     

Negative 8.13 8.00   -0.16     
 

Re-reading trials 

Positive  8.06 4.71 9.83 4.49 0.17 -0.41 0.34 -0.11 -0.08 

Negative 8.09 4.83 10.58 5.31 0.14 -0.47 0.32 -0.15 -0.20 
 

Variances 

S2
questions

  0.01a         

S2
persons 0.04b 0.03 0.15 0.05      

S2
residual 0.26 0.38 1.31 0.57      

Note. The parameter estimates are not given in milliseconds, because a dynamic model is an 

additive model, which means that the average processing times are only hypothetical figures. 

a The question variance is constrained to be equal for all means. b The between-person variance 

and the residual variance are estimated once for both positive and negative questions.  

 

Dynamic model: differences between single-reading trails and re-reading trials. Also in the 

dynamic model the time needed to read the question initially takes equally long for 

single-reading trials and re-reading trials (Q1: χ2 = 2.49; df =1; p = 0.11). In 

addition, the time needed to read the answers (A1) is longer when respondents 

answer immediately upon first seeing the response options (χ2 = 133.92; df =1; p < 

0.001). 

So far, the conclusions to be drawn from the dynamic model are 

comparable to the conclusions drawn from the fixed occasion model. However, in 

the dynamic model, there is an additional comparison that can be made between 

single-reading trials and re-reading trials. This comparison concerns the relation 

between the first pass reading time for the question and the first pass reading time 

for the answers (β1,2). This relation is different for single-reading trials and re-

reading trials (χ2 = 78.93; df =1; p < 0.001). For single-reading trials, respondents 

who spend a long time reading the question spend relatively less time reading the 

answers. By contrast, for re-reading trials, the opposite relation is observed: 

respondents who spend a long time reading the question, also spend a long time 

reading the answers. Obviously, the different relation between the initial reading 

time of the question and the initial reading time of the answers for single-reading 
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trials and re-reading trials is overlooked in a fixed occasion model. Thereby, 

information is missed that concerns the process of question answering directly. 

Dynamic model: differences between positive and negative questions. The average 

fixation times presented in Table 6.3 can also be used to compare the differences 

between positive and negative questions. For the re-reading trials, this comparison 

shows no differences between positive and negative questions (χ2 < 3.84; df =1; p 

> 0.05). This suggests that the difference between positive and negative questions 

for the remaining total fixation time for the question (QR) that we observed earlier 

in the fixed occasion model, has “disappeared”.  

The fact that the remaining reading time for the question (QR) does not 

show a difference between positive and negative questions in our dynamic model is 

likely to be caused by the interrelation of this measure to the other processing 

measures in the model. To show how the remaining reading time for the question 

(QR) is related to the other processing measures, we calculated the expected 

fixation times for respondents who read the first region relatively fast (z-score of -

2) and relatively slow (z-score of 2). We did this not only do this for the remaining 

reading time for the question (QR), but also for the other processing measures in 

the model. Results are shown in Figure 6.3.  

 
 

Figure 6.3: Graphic presentation of the question-answering process for relatively fast and relatively 

slow starters; Q1 is the first pass reading time for the question, A1 is the first pass reading time 

for the answers, QR is the remaining total fixation time for the question, and QR is the remaining 

total fixation time for the answers.  
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Figure 6.3 shows that the remaining reading time for the question (QR) is strongly 

dependent on whether, in first instance, the respondent read the question very fast 

or very slow (Q1). This is probably the reason why overall no difference between 

positive and negative items is observed for this measure: the remaining reading time 

for the question (QR) depends more on the time the respondent needs to read the 

question initially (Q1), than on the positive or negative wording of the question.  

The comparison just made is interesting as such. However, it would be 

even more relevant to relate these findings to the cognitive processes underlying 

question answering. Perhaps, the strong relation between the initial reading time for 

the question (Q1) and the re-reading time for the question (QR) indicates that there 

is a comprehension-retrieval component present in re-reading a question. It would 

also be interesting to conduct a test for fast starters and slow starters separately, to 

establish whether there is a difference between positive and negative questions for 

the remaining reading time for the question (QR). Unfortunately, these analyses are 

beyond the scope of this chapter.  

Conclusions about dynamic models and fixed occasion models. The exploration 

presented here has shown that “dynamic modeling” has many advantages 

compared to “fixed occasion modeling”: dynamic models fit our intuitions about 

the dynamic nature of cognitive processes better, dynamic models allow to obtain 

more information about the temporal aspects of the question-answering process, 

and dynamic models allow to test hypotheses about the effect of the manipulated 

independent variable in a more precise manner. Therefore, we recommend the 

usage of dynamic models in future studies.  

For now, we would like to stress that, for illustrative purposes, the 

exploration presented in Table 6.1 uses a suboptimal dynamic model for the data. 

The model should be extended by taking the effect of the position of the evaluative 

term into account as well (see Chapter 5). Also, an analysis of smaller regions 

within the larger question regions is required (see Chapter 5). When these 

extensions are made, a better understanding can probably be obtained about why 

there is a different relation between the first pass reading time for the question 

(Q1) and the first pass reading time for the answers (A1) for single-reading trials 

and re-reading trials.  

 

6.4.6 The intrinsic reason for mapping difficulties 

The studies presented in the current dissertation, show that wording effects for 

contrastive questions are likely to occur because the meaning of the response 

options depends on the polarity of the evaluative term applied in the question. 

Hence, the meaning of the answer no or disagree to a negative question, is not the 

same as the meaning of the answer yes or agree to a positive question, and/or the 
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meaning of the answer yes or agree to a negative question, is not the same as the 

meaning of the answer no or disagree to a positive question. We wrote the ‘and/or’ in 

the previous sentence on purpose, because we left the question of how the 

meanings of the response options differ unaddressed; all we know is that 

respondents translate similar attitudes more often into no or disagree to a negative 

question than into yes or agree to positive ones.  

 The issue of how the meaning of the response options differs for positive 

and negative questions can best be investigated in studies in which direct 

measurements of the meaning of yes/agree + a positive question, no/disagree + a 

positive question, yes/agree + a negative question, and no/disagree + a negative 

question are obtained (Holleman 2006; Hippler & Schwarz 1986). Unfortunately, 

gathering such data reached beyond the scope of the current dissertation. However, 

we did gather eye-tracking data (Chapter 4 and 5). These data can be used to 

formulate hypotheses about whether, for example, the differences in meaning must 

be sought primarily in the meaning of the positive or negative wording of the 

question, or in a specific combination of a negative or an affirmative answer to a 

positive or negative question. Such knowledge can be obtained by also taking the 

respondents’ answer into account when analyzing the eye-tracking data.   

Table 6.4 provides the results of an exploration along these lines based on 

the data discussed in Chapter 5. In this Table, the average probability is stated that 

re-reading the question region and the answer region occurs. Recall from Chapter 4 

and 5 that these are important measures for the mapping process.  

The information in Table 6.4 allows for two types of comparisons to be 

made. First, there is a comparison between scales. This comparison reflects the 

mapping effort required to translate the same attitude into a different response 

scale, that is, a response scale for a positive versus a negative question: is re-reading 

more likely to occur for respondents who answer no to a negative question as 

compared to respondents who answer yes to a positive question? Vice versa, is re-

reading more likely to occur when a respondent answers yes to a negative question 

as compared to a respondent who answers no to a positive question?  

Second, a comparison within scales can be made. This comparison is 

relevant to assess the effect of answering either yes or no when faced with one 

specific question type (positive or negative). Is re-reading more likely to occur for 

respondents answering no to a negative question versus respondents answering yes 

to the same negative questions? And similarly: is re-reading more likely to occur 

when a respondent answers no to a positive question versus a respondent who 

answers yes to the same positive question?  
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Table 6.4: Probability (Logits between brackets) that re-reading a question or an answer occurs. 

Estimate Question region Answers region 

  

Mean re-reading occurrence 

Positive wording   

    Yes answer 0.43 (-0.30)+ 0.30 (-0.86) 

    No answer 0.45 (-0.19)* 0.30 (-0.84) 

Negative wording   

   Yes answer 0.49 (-0.05) ± 0.37 (-0.52) 

   No answer 0.55 (0.21) 0.40 (-0.42) 

  

Variances 

S2
questions 0.06  

S2
persons 0.36 0.31 

+ p< 0.05 for the difference between yes + a positive term and no + a negative term (combined 

effect for question and answer region). * p< 0.05 for the difference between no + a positive term 

and yes + a negative term (combined effect for question and answer region). ± p< 0.05 for the 

difference between no + a negative term and yes + a negative term (combined effect for question 

and answer region). 

 

With respect to the comparison between scales, our results show that translating the 

same opinion into the response options always requires more effort for negative 

questions than for positive ones. Hence, respondents need to switch more often 

between question and answering options when they answer no to a negative 

question (switching probability is 55% for the question region and 40% for the 

answer region) than when they answer yes to a positive question (switching 

probability is 43% for the question region and 30% for the answer region; χ2 = 

11.03, df = 1, p < 0.001). In addition, respondents also require more switching to 

answer yes to a negative question (switching probability is 49% for the question 

region and 37% for the answer region) than to answer no to a positive question 

(switching probability is 45% for the question region and 30% for the answer 

region; χ2 = 60.74, df = 1, p < 0.001). These results suggest that differences in 

meaning are directly related to the negative wording of the question; negative 

questions generally require more switching than positive questions.  

In addition, a comparison within scales shows that, for positive questions, 

answering yes or no does not affect the probability that switching occurs (χ2 = 0.72, 

df = 1, p = 0.40). By contrast, for negative questions, answering no, on average, 

requires more switching than answering yes (χ2 = 6.53, df = 1, p = 0.01). Hence, 

these results suggest there is something about the meaning of answering no to a 

negative question in particular; answering no to a negative question takes more 

mapping effort than answering yes to a negative question.  
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While this exploration provides directions for hypotheses about meaning 

differences, even more relevant are studies in which the meaning of the response 

options has been assessed directly. Holleman (2006) is one such example. She 

compared respondents’ answers to yes/no-questions with the contrastive verbs 

forbid and allow, with answers of the same respondents to the same forbid/allow 

questions, but measured them on a seven-point agree-disagree scale. In this way, 

she was able to determine what the meanings are of yes + forbid, no + forbid, yes + 

allow, and no + allow, as expressed on a seven-point scale.  

Holleman (2006) concluded from her analyses that a yes-answer to both 

forbid and allow questions conveys a relatively extreme meaning in comparison to the 

meaning of a no-answer to the opposite question wording. This conclusion relates 

to a comparison between scales: the meaning of yes + forbid is more extreme than the 

meaning of no + allow, and the meaning of yes + allow is more extreme than the 

meaning of no + forbid. This difference in the perceived meaning of the response 

options can explain the occurrence of survey response effects: due to the relative 

extremeness of each yes-answer, no-answers will be chosen disproportionally often 

when the opinions of respondents in the sample are normally distributed.  

Hypotheses about how the meaning of the response options for positive 

and negative questions differs can also be derived from linguistic research (e.g. 

Blutner 2004; Colston 1999). In these studies, it has been shown that the denial of a 

negative term (e.g. I am not unhappy) conveys a “mitigated”, weaker meaning when 

compared to the confirmation of a positive term (e.g. I am happy). On the other 

hand, the meaning of the denial of a positive term (e.g. I am not happy) is similar to 

the meaning of affirming a negative (e.g. I am unhappy). When we translate this 

difference into a survey situation, hypotheses about meaning differences between 

scales can be formulated. Based on these linguistic studies, we would expect that 

the meaning of no + a negative term is less strong than the meaning of yes + the 

opposite positive term, whereas there are no differences in meaning between yes + a 

negative term and no + the opposite positive term. When the opinions in a sample 

are normally distributed, this pattern can also explain why wording effects occur.  

When we put together the results of the various linguistic studies (Blutner 

2004; Colston 1999), with those of Holleman (2006), and our own exploration, the 

picture arising is only partially clear. On the one hand, based on both Holleman 

(2006) and the linguistic studies (Blutner 2004; Colston 1999), we should draw the 

conclusion that the meaning of yes + a positive term is stronger than the meaning 

of no + a negative term. This also seems to fit with our own findings. On the other 

hand, we should draw different conclusions about whether the meaning of yes + a 

negative term also differs from the meaning of no + a positive term; Holleman 

(2006) describes this to be the case, whereas no such differences are to be expected 
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based on linguistic analyses (Blutner 2004; Colston 1999). When we consider the 

results of our own exploration, answering yes to a negative question does require 

more switching in comparison to answering no to a positive question. This seems to 

be more in line with the account of Holleman (2006), although our exploration by 

no means provides conclusive evidence.  

Clearly, new studies should be conducted to unravel exactly how the 

meaning of the answering options differs for positive and negative questions. As 

we have demonstrated, there is a substantial body of linguistic research that could 

provide the basis for hypotheses about this issue (e.g. Blutner 2004; Colston 1999). 

Future studies that assess the meaning of the response options directly (compare: 

Hippler & Schwarz 1986; Holleman 2006) should test these hypotheses for a broad 

range of contrastive word pairs. In order to obtain the full picture, results of such 

studies should be triangulated with studies focusing on the processing of 

contrastive questions (see the exploration in this Section and compare 

psychological research on the processing of negatives and negation, e.g. Nieuwland 

& Kuperberg 2008). This way, our cognitive explanation of wording effects for 

contrastive questions can be enriched even further, which is theoretically desirable 

for the study of survey research. In addition, such future research is beneficial for 

survey practice too. When we know how the meaning of the response options 

differs for contrastive questions, we might be able to translate answers given to 

positive questions into negative terms, and vice versa. In other words, when we 

know exactly how the meaning of the response options differ for contrastive 

questions, we may be able to solve some of the problems associated with the 

measurement level of survey answers (interval at best).  

Still, the future research proposed here is not only relevant for survey 

theory and survey practice, linguistics and psychology benefit too. The added value 

for these disciplines is that the natural context of the survey provides an 

opportunity to take linguistic theories about the meaning of language and 

psychological theories about language processing out of the lab into a more real-life 

situation. “After all, although the human species did not evolve in an environment 

that included attitude surveys, filling out such surveys is a real-world task that uses 

language for a purpose” (Van Berkum et al. 2009: 1098). Therefore, we believe that 

future research along the lines set out here, is not just beneficial for survey research, 

but will in fact strengthen the bridges between cognitive psychology, linguistics, and 

survey research that CASM researchers have been working on for many years. 
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SAMENVATTING 

 

 

 

7.1 INLEIDING 

 

Wat vindt u van de muziekkeuze in uw supermarkt? Denkt u dat de Euro de 

economische crisis zal overleven? Bent u op dit moment ontevreden over uw werk? 

En hoe evalueert u het Boekenweekgeschenk van dit jaar? Vandaag de dag lijkt het 

meten van opinies een ware hype te zijn geworden: marktonderzoekers, 

journalisten, sociale wetenschappers en vele anderen zijn geïnteresseerd in hoe u als 

“de consument” of “de Nederlander” over allerhande zaken denkt. Om daarachter 

te komen baseren zij zich veelal op gegevens die verkregen zijn met behulp van 

vragenlijsten. En dat is eigenlijk ook niet zo vreemd: vragenlijsten zijn een 

makkelijke manier om zicht te krijgen op de opinies van anderen.  

 De impliciete aanname die schuil gaat achter het gebruik van 

meningvragenlijsten, is dat de antwoorden op de gestelde vragen representatief zijn 

voor de “werkelijke” opinies van de respondent (Molenaar 1986). Experimenteel 

onderzoek heeft echter aangetoond dat aan die aanname getwijfeld moet worden: 

allerlei subtiele kenmerken van de formulering van de vraag en de afnamecontext 

hebben een effect op de antwoorden die respondenten geven (zie bijvoorbeeld 

Ayidiya & McClendon 1990; Tourangeau, Rips & Rasinski 2000). Daarmee is 

aangetoond dat antwoorden op vragenlijstvragen geen zuivere weergave zijn van de 

opinies van respondenten.  

In deze dissertatie staat het effect van één schijnbaar irrelevant 

vraagkenmerk centraal, namelijk de keuze voor een positieve of negatieve 

formulering van de vraag. Onderzoek naar dit formuleringskenmerk kent zijn 

oorsprong in de jaren 40 van de vorige eeuw. In die tijd voerde Rugg (1941) een 

experiment uit om vast te stellen hoe respondenten reageren op positieve toelaten-

vragen versus negatieve verbieden-vragen. Dit deed hij door aan één groep 

respondenten de positieve vraag te stellen Vindt u dat de Verenigde Staten toespraken 

tegen democratie moeten toelaten. Ja/Nee, terwijl hij een andere vergelijkbare groep 

respondenten de negatieve vraag stelde Vindt u dat de Verenigde Staten toespraken tegen 

democratie moeten verbieden. Ja/Nee. Voorafgaand aan het onderzoek had Rugg (1941) 

gedacht dat het percentage respondenten dat ja antwoordt op de verbieden-vraag 

(ongeveer) gelijk zou zijn aan het percentage respondenten dat nee antwoordt op de 

toelaten-vraag: de evaluatieve termen in de twee vraagvarianten (verbieden en toelaten) 

zijn immers, net als de antwoordopties (ja en nee), elkaars directe tegengestelden. De 

resultaten van het onderzoek van Rugg (1941) laten echter zien dat vragen met 
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verbieden en toelaten helemaal niet symmetrisch beantwoord worden: het percentage 

van de respondenten dat nee antwoordde op verbieden-vraag bleek maar liefst 21% 

hoger te liggen dan het percentage respondenten dat ja antwoordde op de toelaten-

vraag. Respondenten lijken hun mening over het attitudeobject dus positiever uit te 

drukken als de vraag negatief gesteld staat. Dit is geïllustreerd in Box 7.1. 

 

Box 7.1: De resultaten uit het onderzoek van Rugg (1941). 

Vindt u dat de Verenigde Staten toespraken tegen democratie moeten verbieden? 

Ja: 54% Nee: 46%    

     

Vindt u dat de Verenigde Staten toespraken tegen democratie moeten toelaten? 

Ja: 25% Nee: 75%    

 

Hoewel het onderzoek van Rugg (1941) ruim 70 jaar oud is, heeft het tot op de dag 

van vandaag vergaande implicaties voor de validiteit van vragenlijstvragen: wat 

zeggen de antwoorden op attitudevragen nu eigenlijk over de mening van de 

respondent, als de keuze voor een positieve of negatieve formulering een effect 

heeft op de antwoorden? Om die vraag te kunnen beantwoorden is er in de loop 

der jaren meer onderzoek gedaan naar het vaststellen en verklaren van 

formuleringseffecten voor contrastieve vragen (zie Hoofdstuk 2 voor een 

overzicht). Binnen deze lijn van onderzoek zijn ja/nee-vragen met de contrastieve 

werkwoorden verbieden en toelaten uitgegroeid tot een paradigmatisch geval voor 

contrastieve vragen in het algemeen. De onderzoeken in deze dissertatie hebben tot 

doel het bestaande onderzoek naar de verbieden/toelaten-asymmetrie, het 

“grootste formuleringseffect dat we ontdekt hebben” (Schuman & Presser 1981: 

296), in drie opzichten te verrijken. 

Het eerste doel van deze dissertatie is om te onderzoeken of het 

verbieden/toelaten-effect op zichzelf staat, of dat het eigenlijk onderdeel is van een 

meer algemene positief/negatief-asymmetrie. Anders geformuleerd, het eerste doel 

van deze dissertatie is om vast te stellen of het formuleringseffect voor ja/nee-

vragen met verbieden en toelaten gegeneraliseerd kan worden naar andere contrastieve 

woordparen en naar andere schaaltypen. Daarom vergelijken we in deze dissertatie 

ook de antwoorden op vragen als (7.1) en (7.2). 

  

(7.1)  Dit is een goed boek.  Oneens 0 0 0 0 0 Eens 

 (7.2)  Dit is een slecht boek.  Oneens 0 0 0 0 0 Eens 

 

Zoals we verderop in deze samenvatting uitgebreider bespreken, worden positieve 

en negatieve vragen inderdaad systematisch verschillend beantwoord. Er is dus 

sprake van een algemene positief/negatief-asymmetrie. Onze onderzoeken tonen 
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echter ook aan dat er grote variatie is tussen woordparen in de grootte van het 

effect. Bijvoorbeeld, het formuleringseffect voor makkelijk/moeilijk is veel groter 

dan het formuleringseffect voor duidelijk/onduidelijk. Het tweede doel van deze 

dissertatie is om deze variatie tussen woordparen te verklaren. 

Een derde en laatste doel van deze dissertatie is om te begrijpen waaróm 

respondenten in het algemeen andere antwoorden geven op positieve en negatieve 

vragen. Om hier meer over te weten te komen, hebben we in twee 

oogbewegingsstudies vastgesteld hoe de verwerkingstijd voor positieve versus 

negatieve vragen verschilt. Deze verschillen hebben we vervolgens gerelateerd aan 

een beschrijving van het cognitieve proces van vraagbeantwoording. Op deze 

manier konden we een theoretisch interessant inzicht verkrijgen in de relatie tussen 

taal en attitudes. Bovendien kon op deze manier praktisch relevante informatie 

verkregen worden over de validiteit: meten positieve en negatieve vragen wat ze 

moeten meten? 

 

 

7.2 DE GENERALISEERBAARHEID VAN FORMULERINGSEFFECTEN 

VOOR CONTRASTIEVE VRAGEN 

 

Het eerste doel van deze dissertatie is om te onderzoeken of positieve en negatieve 

vragen systematisch anders beantwoord worden. Ook in onderzoek naar verbieden- 

en toelaten-vragen hebben generaliseerbaarheidskwesties een rol gespeeld. We 

zullen deze hier kort bespreken, om vervolgens in te gaan op de wijze waarop in dit 

proefschrift is onderzocht of er een algemene positief/negatief-asymmetrie bestaat. 

Het onderzoek van Rugg (1941) toont aan dat de keuze voor verbieden of 

toelaten een groot effect kan hebben op de antwoorden die respondenten geven op 

meningvragen. Op basis van de ene vraag die Rugg (1941) stelde, kan echter niet 

geconcludeerd worden dat verbieden- en toelaten-vragen systematisch anders 

beantwoord worden; één zwaluw maakt immers nog geen zomer.  

Om de generaliseerbaarheid van de verbieden/toelaten-asymmetrie te 

onderzoeken, zijn veel pogingen gedaan om het effect van Rugg (1941) te 

repliceren, maar dan voor vragen over andere onderwerpen dan “toespraken tegen 

democratie” en voor andere populaties respondenten dan “Amerikanen”. In de 

meeste van deze studies werd het effect van Rugg (1941) gerepliceerd (bijvoorbeeld 

Hippler & Schwarz 1986), maar in sommige studies werd geen effect van 

formulering gevonden (bijvoorbeeld Schuman & Presser 1981) en sporadisch werd 

zelfs een effect in de tegengestelde richting gedemonstreerd (bijvoorbeeld Bishop, 

Hippler, Schwarz & Strack 1988). De verschillende verbieden/toelaten-studies laten 

dus tegenstrijdige resultaten zien voor het effect van formulering.  
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In een meta-analyse aan toonde Holleman (1999a) echter aan dat de op het 

eerste gezicht tegenstrijdige resultaten grotendeels te verklaren zijn als interacties 

tussen het formuleringseffect en diverse vraagkenmerken (zoals het onderwerp van 

de vraag) en studiekenmerken (zoals het type respondent). Bovendien toonde 

Holleman (1999a) aan dat er, als er gegeneraliseerd wordt over dergelijke vraag- en 

studiekenmerken, een overkoepelende verbieden/toelaten-asymmetrie bestaat: 

respondenten zijn meer geneigd om nee te antwoorden op verbieden-vragen dan om 

ja te antwoorden op toelaten-vragen. Dit effect komt overeen met het effect van 

Rugg (1941).  

 In deze dissertatie is onderzocht of er ook voor andere contrastieve 

woordparen een effect van formulering bestaat dat te generaliseren is over vraag- 

en studiekenmerken. Met dit doel voor ogen, hebben we 12 kleinere onderzoeken 

uitgevoerd (Hoofdstuk 2). In elk van die onderzoeken is het effect van formulering 

onderzocht voor 13 woordparen, zoals makkelijk/moeilijk en interessant/oninteressant. 

De 12 studies waren echter gevarieerd met betrekking tot allerlei vraag- en 

studiekenmerken. Door deze variatie konden we nagaan of er, voor ieder 

woordpaar, een generaliseerbaar formuleringseffect bestaat. Het onderzoek in 

Hoofdstuk 2 laat zien dat voor ongeveer de helft van de onderzochte woordparen 

een effect bestaat. Voor al deze effecten geldt dat respondenten hun mening 

positiever uitdrukken als de vraag negatief gesteld staat. De hier geobserveerde 

effecten zijn dus consistent in richting met het formuleringseffect voor verbieden- 

en toelaten-vragen (Holleman 1999a). 

Omdat de resultaten van Hoofdstuk 2 laten zien dat niet voor ieder 

woordpaar het effect van formulering te generaliseren is over vragen en studies, 

hebben we in Hoofdstuk 4 en 5 de generaliseerbaarheid van formuleringseffecten 

nogmaals onderzocht. In plaats van te onderzoeken of voor één woordpaar een 

effect van formulering te generaliseren is over vragen en studies, hebben we dit 

keer de generaliseerbaarheid van formuleringseffecten over verschillende 

woordparen onderzocht. Zowel de resultaten uit Hoofdstuk 4 als de resultaten uit 

Hoofdstuk 5 laten zien dat er op deze manier een overkoepelende 

positief/negatief-asymmetrie kan worden aangetoond: ongeacht het specifieke 

contrastieve woordpaar dat gebruikt wordt, drukken respondenten hun mening 

positiever uit als de vraag negatief gesteld staat. Deze asymmetrie kan voor 

verschillende typen antwoordschaal worden aangetoond, zoals voor tweepunts 

ja/nee-vragen en vijfpunts eens/oneens-vragen.  

Alles tezamen genomen tonen de in deze dissertatie gepresenteerde 

onderzoeken aan dat positieve en negatieve vragen gemiddeld genomen anders 

beantwoord worden: respondenten zijn meer geneigd om nee of oneens te 

antwoorden op negatieve vragen dan ja of eens op positieve (Hoofdstuk 4 en 5). De 
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hier gerapporteerde onderzoeken tonen echter ook aan dat het effect varieert in 

grootte als gevolg van studiekenmerken, vraagkenmerken, en woordpaarkenmerken 

(Hoofdstuk 2, 4 en 5). Daarom zal in vervolgonderzoek niet voor elke individuele 

vraag in iedere individuele studie een effect van formulering gevonden worden, ook 

al bestaat er gemiddeld genomen een overkoepelende positief/negatief-asymmetrie. 

 

 

7.3 HET VERKLAREN VAN VARIATIE TUSSEN WOORDPAREN IN 

FORMULERINGSEFFECTEN VOOR CONTRASTIEVE VRAGEN 

 

Het tweede doel van deze dissertatie is om variatie tussen woordparen in de grootte 

van formuleringseffecten (zoals geobserveerd in Hoofdstuk 2) te verklaren. In 

Hoofdstuk 3 is beargumenteerd dat een theoretisch interessante verklaring voor de 

variatie tussen woordparen gevonden kan worden in de semantiek. Binnen die 

discipline heeft de indeling van contrastieve woordparen in relatieve en absolute 

types de laatste jaren veel aandacht gekregen (zie Kennedy 2007; Kennedy & 

McNally 2005; Rotstein & Winter 2004). 

Relatieve woordparen worden geassocieerd met een zogenoemde 

“relatieve vergelijkingsstandaard”. Wat ongenuanceerd geformuleerd betekent dit 

dat relatieve woordparen een contextafhankelijke betekenis hebben. Een voorbeeld 

van een relatief woordpaar is goedkoop/duur. Het is immers afhankelijk van de 

context hoeveel geld een object gekost moet hebben om als goedkoop of duur te 

gelden; zo zal een duur rokje minder kosten dan een goedkoop huis.  

Absolute woordparen, daarentegen, worden geassocieerd met een 

zogenoemde “absolute vergelijkingsstandaard”, die niet afhangt van de context. Het 

woordpaar open/gesloten geldt hierbij als voorbeeld. Open betekent altijd dat iets een 

“niet-nul hoeveelheid openheid” heeft, ongeacht of open nu betrekking heeft op een 

deur of een boek. En gesloten betekent altijd dat iets juist een “nul hoeveelheid 

openheid” bezit, ongeacht het object waarnaar gesloten verwijst. 

Het onderscheid tussen absolute en relatieve woordparen is van belang om 

variatie te verklaren, omdat deze typen geassocieerd worden met verschillende 

“entailmentpatronen” (zie Kennedy 2007; Kennedy & McNally 2005; Rotstein & 

Winter 2004). Voor absolute woordparen is er een één-op-één betekenisrelatie 

tussen het ontkennen van de ene pool en het bevestigen van de andere pool: een 

deur die niet open is, moet dicht zijn, en vice versa, een deur die open is, is per definitie 

niet dicht. Voor relatieve woordparen bestaat een dergelijke één-op-één 

betekenisrelatie niet: een rokje dat niet duur is, is niet per se goedkoop en op eenzelfde 

manier is een rokje dat niet goedkoop is, nog niet per se duur.  
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Als we deze verschillende “entailmentrelaties” toepassen op een 

vragenlijstsituatie, dan zouden we verwachten dat als iemand ja antwoordt op een 

positief gestelde vraag met een relatief adjectief, diegene niet per se ook nee hoeft te 

antwoorden op een equivalente negatieve vraag: de betekenissen van “ja + een 

positieve term” en “nee + een negatieve term” zijn simpelweg niet hetzelfde (en 

hetzelfde geldt voor “nee+ een positieve term” versus “ja+ een negatieve term”). 

Voor absolute woordparen bestaat zo’n één-op-één betekenisrelatie wel. Daarom 

zouden we hier verwachten dat respondenten meer geneigd zijn om dezelfde 

antwoorden te geven op positieve en negatieve vragen: de betekenis van “ja + een 

positieve term” is gelijk aan de betekenis van “nee + een negatieve term” (en 

hetzelfde geldt voor “nee+ een positieve term” versus “ja+ een negatieve term”). 

Al met al hypothetiseren we daarom dat het effect van vraagformulering op de 

antwoorden groter is voor relatieve woordparen dan voor absolute. 

Om deze hypothese te toetsen, zijn sets van absolute en relatieve 

“vragenlijstwoordparen” nodig. De woordparen die veel in opinievragenlijsten 

worden gebruikt, zoals goed/slecht en makkelijk/moeilijk, worden echter niet vaak 

expliciet genoemd in de semantische literatuur. Om dit soort woordparen toch in te 

kunnen delen in de genoemde types, hebben we een onderzoek uitgevoerd 

(Hoofdstuk 3) waarin we respondenten zinnen lieten beoordelen waarin steeds één 

paardeel van een contrastief woordpaar gemodificeerd was door het woordje bijna 

of door het woordje volledig. Volgens de semantische literatuur moet ten minste één 

van beide paardelen van een absoluut woordpaar samengaan met de woordjes 

volledig en bijna (zie onder andere Kennedy 2007; Kennedy & McNally 2005; 

Rotstein & Winter 2004). Bijvoorbeeld bijna open, bijna dicht, volledig open en volledig 

dicht zijn allemaal goede woordcombinaties. Beide paardelen van een relatief 

woordpaar kunnen daarentegen niet met deze woordjes gebruikt worden: #bijna 

duur, #bijna goedkoop, #volledig duur, en #volledig goedkoop. Deze patronen in het 

zogenoemde “linguïstisch gedrag” zijn volgens de semantische literatuur zo sterk 

(zie onder andere Kennedy 2007; Kennedy & McNally 2005; Rotstein & Winter 

2004), dat ze als heuristiek gebruikt kunnen worden om het type 

vergelijkingsstandaard (absoluut/relatief) vast te stellen.  

De resultaten van het in Hoofdstuk 3 gepresenteerde onderzoek laten zien 

dat “vragenlijstwoordparen” onmogelijk in te delen zijn in absolute en relatieve 

typen: eenzelfde combinatie (bijvoorbeeld: bijna makkelijk) is acceptabel in de ene 

zinscontext en onacceptabel in de andere. Als het linguïstisch gedrag inderdaad 

indicatief is voor de vergelijkingsstandaard (absoluut/relatief), tonen deze resultaten 

daarom aan dat de vergelijkingsstandaard meer een kenmerk is van de talige context 

waarin een woord gepresenteerd wordt, dan van het woord als zodanig. Als het 

type vergelijkingsstandaard niet primair een woordkenmerk is, is het ook 
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onmogelijk om op basis van het absoluut/relatief-onderscheid variatie tussen 

woordparen te verklaren.  

In Hoofdstuk 3 hebben we ook de implicaties van onze resultaten voor de 

semantiek besproken. De algemene visie binnen de semantiek is dat ieder 

contrastief adjectievenpaar in principe geassocieerd wordt met ofwel een relatieve 

ofwel een absolute vergelijkingsstandaard (bijvoorbeeld Kennedy 2007; Kennedy & 

McNally 2005; Rotstein & Winter 2004). Hoewel deze visie ruimte laat voor 

sporadische afwijkingen van de norm, suggereert ze ook dat ieder adjectief 

woordpaar in ieder geval een duidelijke voorkeur zou moeten hebben voor een 

relatieve dan wel absolute interpretatie. Ons onderzoek laat zien dat, voor de 

vragenlijstwoordparen die wij onderzocht hebben, context verreweg de grootste 

invloed heeft op linguïstisch gedrag, en daarmee waarschijnlijk ook op de 

interpretatie van het woordpaar. Daarom kan men zich op basis van onze 

resultaten afvragen in hoeverre een theorie met weinig oog voor context wel 

verklaringskracht heeft.   

 

 

7.4 COGNITIEVE PROCESSEN DIE TEN GRONDSLAG LIGGEN AAN 

FORMULERINGSEFFECTEN VOOR CONTRASTIEVE VRAGEN 

 

Het derde doel van deze dissertatie is om te onderzoeken waarom respondenten in 

het algemeen andere antwoorden geven op positieve en negatieve vragen. We 

hebben er in dit proefschrift voor gekozen om deze vraag vanuit een cognitief 

perspectief te benaderen: in welke fase van het cognitieve proces van 

vraagbeantwoording speelt de formulering van de vraag een rol? Deze benadering 

sluit aan bij een toonaangevende stroming binnen het vragenlijstonderzoek: CASM 

(Cognitive Aspects of Survey Methodology; zie Jabine, Straf, Tanur & Tourangeau 

1984; Jobe en Mingay 1991; Tanur 1992). 

Om formuleringseffecten aan het cognitieve proces van 

vraagbeantwoording te koppelen is een cognitief model een vereiste. In deze 

dissertatie hebben we Tourangeau’s model voor het vraag-antwoordproces als 

uitgangspunt genomen (Tourangeau & Rasinski 1988; Tourangeau et al. 2000). In 

een gesimplificeerde versie van dit vier fasen tellende model (zie Chessa & 

Holleman 2007; Holleman 1999b) worden twee cognitieve fasen onderscheiden: de 

fase waarin de vraag wordt begrepen en een evaluatie wordt gevormd of opgehaald 

(‘ophaalfase’) en de fase waarin de evaluatie wordt vertaald naar een passende 

antwoordoptie (‘antwoordfase’). 

Het vraag-antwoordproces begint met de ophaalfase. Deze fase bestaat uit 

drie subfasen: de respondent interpreteert de vraag (subfase 1), haalt relevante 
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informatie op uit zijn langetermijngeheugen (subfase 2) en vormt op basis van die 

informatie een mening over het attitudeobject (subfase 3). Tijdens de tweede 

grotere fase van het model, de antwoordfase, vertaalt de respondent zijn mening 

naar de antwoordschaal. De gerapporteerde mening kan afwijken van de 

oorspronkelijk gevormde mening. Dit zal bijvoorbeeld gebeuren als de respondent 

bang is dat zijn eigenlijke mening sociaal onwenselijk is, of inconsistent met eerdere 

antwoorden. 

Het is belangrijk om te weten in welke fase van het vraag-antwoordproces 

verschillen in antwoorden ontstaan. De meest cruciale vraag die daarbij beantwoord 

moet worden, is of positieve en negatieve vragen dezelfde onderliggende mening 

meten (en dus even valide zijn). Positieve en negatieve vragen meten een 

verschillende onderliggende mening als ze er voor zorgen dat respondenten andere 

informatie ophalen uit het langetermijngeheugen (subfase 2) en/of een andere 

mening vormen op basis van die informatie (subfase 3). Heeft de formulering van 

de vraag daarentegen alleen een effect heeft op de antwoordfase, dan betekent dit 

dat tijdens de ophaalfase eenzelfde mening wordt gevormd of opgehaald, maar dat 

deze mening anders naar de antwoordopties wordt vertaald. In zo’n geval meten 

positieve en negatieve vragen dezelfde onderliggende mening en zijn ze dus even 

valide.  

Uit de literatuur zijn twee tegenstrijdige hypothesen te destilleren over de 

fase waarin de woordkeuze een invloed heeft op het cognitieve proces van 

vraagbeantwoording. Allereerst is er de hypothese die wij de “cognitive load 

hypothese” hebben gedoopt. Deze hypothese is gebaseerd op onderzoek naar 

contrastieve termen in andere communicatieve contexten dan die van de vragenlijst. 

In andere contexten is aangetoond dat negatieve termen moeilijker te begrijpen zijn 

dan hun positieve wederhelften (zie Clark 1976; Hoosain 1973; Sherman 1973). Als 

we deze bevinding toepassen op een vragenlijstcontext, zouden we verwachten dat 

ergens in de ophaalfase begripsverschillen tussen positieve en negatieve vragen 

aangetoond kunnen worden. Dit betekent echter niet per se dat positieve en 

negatieve vragen verschillen in validiteit; dat is alleen het geval als respondenten 

door de keuze van een positieve of negatieve formulering van de vraag andere 

informatie ophalen uit hun langetermijngeheugen (subfase 2) en/of een andere 

mening over het attitudeobject vormen (subfase 3). Als er alleen een lokaal 

begripsverschil optreedt voor de evaluatieve term (subfase 1), is het nog steeds 

aannemelijk dat contrastieve vragen dezelfde onderliggende mening meten en dus 

even valide zijn. 

In tegenstelling tot de “cognitive load hypothese”, voorspelt de 

“mappinghypothese” dat formuleringseffecten in de antwoordfase ontstaan (zie 

Chessa & Holleman 2007; Holleman 1999b). Deze hypothese komt voort uit 
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vragenlijstonderzoek naar ja/nee-vragen met de contrastieve werkwoorden verbieden 

en toelaten. Voor dit soort vragen is aangetoond dat formuleringseffecten pas 

ontstaan als de respondent zijn eigen mening naar de antwoordopties vertaalt. 

Tijdens dit proces ontstaan verschillen in antwoorden, omdat de respondent de 

betekenis van de antwoordopties anders percipieert afhankelijk van de polariteit 

van de evaluatieve term in de vraag. Dus, hoewel de antwoordcategorieën ja en nee 

elkaars directe tegengestelden zijn, net als de evaluatieve termen verbieden en toelaten, 

is de betekenis van “ja + toelaten” anders dan de betekenis van “nee + verbieden” 

(en hetzelfde geldt voor “nee + toelaten” versus “ja + verbieden”). Als een 

vergelijkbaar mechanisme de verklaring is voor het ontstaan van de overkoepelende 

positief/negatief-asymmetrie, dan betekent dit dat positieve en negatieve vragen 

even valide zijn. 

We hebben twee oogbewegingsstudies uitgevoerd om te onderzoeken in 

welke fase van het vraag-antwoordproces verschillen tussen positieve en negatieve 

vragen aangetoond kunnen worden (Hoofdstuk 4 en 5). In 

oogbewegingsonderzoek wordt nauwkeurig geregistreerd waar een respondent kijkt 

op een computerscherm terwijl hij een taak uitvoert. De aanname die ten grondslag 

ligt aan oogbewegingsonderzoek is dat de oogbewegingspatronen indicatief zijn 

voor cognitieve processen, omdat respondenten kijken datgene wat ze aan het 

verwerken zijn.  

In onze experimenten hebben we gemeten waar een respondent kijkt 

terwijl hij positieve en negatieve vragenlijstvragen beantwoordt. Op basis van deze 

informatie hebben we vervolgens inferenties gemaakt over de cognitieve processen 

die worden beïnvloed door een positieve dan wel negatieve vraagformulering. 

Omdat we ervan uitgaan dat er een relatie is tussen het product van 

vraagbeantwoording en het proces van vraagbeantwoording gaan we ervan uit dat 

de cognitieve fasen die zijn beïnvloed door de formuleringskeuze de fasen zijn 

waarin effecten op de antwoorden ontstaan.  

De in Hoofdstuk 4 en 5 gerapporteerde onderzoeken laten allereerst weer 

een positief/negatief-asymmetrie in de antwoorden zien: respondenten zijn meer 

geneigd om nee of oneens te antwoorden op negatieve vragen dan ja of eens op 

positieve. Daarom is het relevant om te onderzoeken of de ophaalfase dan wel de 

antwoordfase verschilt voor positieve en negatieve vragen.  

Met betrekking tot de ophaalfase laten de resultaten van het eerste 

oogbewegingsonderzoek (Hoofdstuk 4) geen verschillen tussen contrastieve vragen 

zien. De tweede oogbewegingsstudie (Hoofdstuk 5) toont echter dat de 

formulering van de vraag een effect heeft op de leestijd van het gemanipuleerde 

woord: tijdens de eerste lezing van de vraag kijken respondenten langer naar de 

evaluatieve term als de vraag negatief gesteld is. Dit effect blijkt onafhankelijk van 
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de positie van de evaluatieve term in de vraag. Zo is bijvoorbeeld de fixatietijd voor 

het woord onacceptabel in 7.4 langer dan de fixatietijd voor acceptabel in 7.3, en het 

verschil in fixatietijd voor die twee termen is even groot in 7.5 versus 7.6.  

 

(7.3)  Naar mijn mening is het acceptabel als dierproeven worden 

uitgevoerd voor onderzoek naar kanker. 

(7.4)  Naar mijn mening is het onacceptabel als dierproeven worden 

uitgevoerd voor onderzoek naar kanker.  

(7.5)  Het is acceptabel naar mijn mening als dierproeven worden 

uitgevoerd voor onderzoek naar kanker 

(7.6)  Het is onacceptabel naar mijn mening als dierproeven worden 

uitgevoerd voor onderzoek naar kanker. 

 

De verschillen in fixatietijd voor de evaluatieve term duiden waarschijnlijk alleen op 

een lokaal begripsverschil (subfase 1). Als de evaluatieve term namelijk vooraan in 

de vraag staat (7.3 en 7.4), leest de respondent deze als hij nog geen weet heeft van 

het te evalueren attitudeobject (in dit geval ‘het uitvoeren van dierproeven voor 

onderzoek naar kanker’). Daarom is het op dat punt in de zin vrijwel onmogelijk 

dat de respondent al informatie aan het ophalen is uit zijn langetermijngeheugen 

(subfase 2), laat staan dat hij in staat is een mening te vormen over een nog 

onbekend attitudeobject (subfase 3). Bovendien is het aannemelijk dat ook in 

condities met de evaluatieve term achteraan alleen lokale begripsverschillen 

optreden, omdat het effect op de evaluatieve term in de condities even groot is als 

in condities waarin de evaluatieve term vooraan in de zin staat (7.5 en 7.6). Dit 

betekent dat, hoewel negatieve evaluatieve termen moeilijker te begrijpen zijn dan 

hun positieve wederhelften, het toch aannemelijk is dat voor positieve en negatieve 

vragen dezelfde informatie wordt opgehaald uit het langetermijngeheugen (subfase 

2) en er dus ook eenzelfde mening over het attitudeobject wordt gevormd of 

opgehaald (subfase 3). Dit suggereert dat contrastieve vragen dezelfde 

onderliggende mening meten en daarom ook even valide zijn.  

Naast deze lokale verschillen in fixatietijd die aan de ophaalfase te 

relateren zijn, zijn er ook verschillen in fixatietijd gevonden die aan de 

antwoordfase gekoppeld kunnen worden. Zowel grove analyses (Hoofdstuk 4) als 

fijnmazigere analyses (Hoofdstuk 5) laten namelijk zien dat het voor negatieve 

vragen vaker voorkomt dat respondenten een vraag of antwoord herlezen. 

Bovendien verschilt de regio die herlezen wordt: voor positieve vragen herlezen 

respondenten de regio met het attitudeobject vaker dan voor negatieve vragen, 

terwijl voor negatieve vragen de evaluatieve term en de antwoordopties relatief 

vaker bekeken worden. Dit lijkt te suggereren dat respondenten positieve vragen 
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herlezen om te controleren waar de vraag ook al weer precies over ging. Voor 

negatieve vragen lijkt herlezen echter meer in het teken te staan van het 

reconstrueren van de betekenis van de antwoordschaal. Omdat dit laatste gedrag 

het vertalen van een mening naar de antwoordschaal lijkt te impliceren, 

interpreteren we deze verschillen in herleesfrequentie als verschillen in het 

antwoordproces.  

Al met al zijn de hier gerapporteerde onderzoeken deels in 

overeenstemming met zowel de cognitive load hypothese als de mappinghypothese. 

Zoals voorspeld door de cognitive load hypothese (zie Clark 1976; Hoosain 1973; 

Sherman 1973), zijn negatieve evaluatieve termen moeilijker te begrijpen dan hun 

positieve wederhelften. Het effect op de evaluatieve term is echter erg lokaal 

gebleken. Het is daarom onwaarschijnlijk dat dit lokale effect het ontstaan van 

formuleringseffecten verklaart.  

Naast een lokaal effect in de ophaalfase, laten onze resultaten ook grote 

verschillen tussen positieve en negatieve vragen zien die gekoppeld kunnen worden 

aan de antwoordfase. Als we aannemen dat er een link is tussen het proces en het 

product van vraagbeantwoording, kunnen we derhalve aannemen dat, zoals 

voorspeld door de mappinghypothese (Holleman 2000), formuleringseffecten in de 

antwoordfase ontstaan. Daarom is het aannemelijk dat niet alleen voor verbieden- 

en toelaten-vragen, maar ook voor vragen met andere contrastieve woordparen de 

betekenis van de antwoordopties afhankelijk is van de keuze voor een positieve dan 

wel negatieve formulering van de vraag. Dit verschil in antwoorden is zodanig dat 

respondenten eerder geneigd zijn om nee of oneens te antwoorden op negatieve 

vragen dan om ja of eens te antwoorden op positieve vragen.  

Met deze conclusie levert het hier gerapporteerde onderzoek een 

belangrijke bijdrage aan het cognitief verklaren van formuleringseffecten voor 

contrastieve vragen. Daarnaast zijn de hier gerapporteerde onderzoeken 

methodologisch van belang, omdat zij laten zien hoe oogbewegingsonderzoek door 

het toepassen van theoretische kennis in experimentele designs gebruikt kan 

worden om inzicht te verkrijgen in fijnmazige cognitieve processen.  

 

 

7.5 IMPLICATIES VOOR DE VRAGENLIJSTPRAKTIJK 

 

In deze dissertatie hebben we laten zien dat positieve en negatieve vragenlijstvragen 

anders beantwoord worden: respondenten zijn eerder geneigd om nee of oneens te 

antwoorden op negatieve vragen, dan om ja of eens te antwoorden op positieve. 

Omdat de keuze voor een positieve of negatieve formulering een effect heeft op de 

antwoorden, is een belangrijk advies voor de vragenlijstpraktijk om opinies altijd 
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met meer dan één vraag te meten. Als slechts één vraag gebruikt zou worden, is de 

evaluatie van het attitudeobject immers mogelijk positief gekleurd (in het geval van 

negatieve vragen) of negatief gekleurd (in het geval van positieve vragen). Het 

stellen van meerdere vragen is bovendien van belang in het licht van de vele andere 

schijnbaar irrelevante formuleringskenmerken waarvan in eerdere onderzoeken het 

effect op de antwoorden is aangetoond (zie bijvoorbeeld Ayidiya & McClendon 

1990; Schuman 2008).  

Als meerdere vragen over hetzelfde onderwerp worden gesteld, is een 

bekend vragenlijstadvies om een balans te zoeken tussen positieve en negatieve 

formuleringen (zie bijvoorbeeld Weisberg 2005). Een manier waarop die balans 

bereikt kan worden, is door de helft van de vragen positief te stellen en de andere 

helft negatief. Bijvoorbeeld, als het doel van een vragenlijst is om attitudes ten 

aanzien van dierproeven te meten, dan kan de ene vraag over het doen van 

dierproeven voor cosmetische doeleinden positief geformuleerd worden en een 

andere vraag over dierproeven voor de medische wetenschap negatief. De 

redenering die aan deze strategie ten grondslag ligt, is dat door de variatie in 

positieve en negatieve formuleringen benadrukt wordt dat de inhoud van de 

stellingen varieert (Swain, Weathers & Niedrich 2008). Een bijkomend voordeel is 

dat als respondenten onnadenkend één en hetzelfde antwoord kiezen voor alle 

vragen (bijvoorbeeld ‘eens’), hun totale score niet extreem zal zijn omdat hetzelfde 

antwoord een positieve mening ten aanzien van het attitudeobject behelst voor de 

ene helft van de vragen en een negatieve voor de andere helft van de vragen 

(Weisberg 2005).  

 Hoewel de hierboven beschreven strategie geadviseerd wordt in 

adviesboeken en veelvuldig gebruikt wordt in de vragenlijstpraktijk, moeten we op 

basis van onze resultaten concluderen dat het afwisselen van positieve en negatieve 

formuleringen nadelige gevolgen heeft voor de betrouwbaarheid van de meting (zie 

Hoofdstuk 2). De antwoorden van een respondent op de verschillende vragen 

zullen dan immers variëren alleen al door de formuleringseffecten die optreden. 

Hierdoor neemt de variantie binnen personen toe. De variantie tussen personen 

blijft echter stabiel (verschillende personen ondervinden immers allemaal het effect 

van formulering op de antwoorden). Omdat de betrouwbaarheid de ratio is van de 

variantie binnen personen en de variantie tussen personen, zal de betrouwbaarheid 

van de meting dalen door een onevenredige groei van de variantie binnen personen. 

 Gezien het negatieve effect op de betrouwbaarheid, is ons voorlopig 

advies om alle vragen over hetzelfde construct ofwel positief ofwel negatief te 

stellen. Een andere mogelijkheid is om te kiezen voor sets semantisch differentiale 

vragen (Bijvoorbeeld: De tekst is interessant 0 0 0 0 0 oninteressant). Deze beide 

strategieën zullen noodzakelijkerwijs betrouwbaardere metingen opleveren in 
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vergelijking met het mixen van positieve en negatieve vragen (zie Hoofdstuk 2). 

Betrouwbaarheid is echter niet het enige kwaliteitscriterium in vragenlijsten: 

voordat een goed advies kan worden gegeven, is meer onderzoek nodig naar andere 

kwaliteitscriteria, zoals de divergente validiteit. Onder de divergente validiteit wordt 

het vermogen van vragen verstaan om een onderscheid te maken tussen notoir 

verschillende theoretische constructen. Een alternatieve indicatie van de kwaliteit 

kan derhalve verkregen worden door te onderzoeken of positieve dan wel negatieve 

vragen het beste een onderscheid kunnen maken tussen verschillende theoretische 

constructies, zoals, bijvoorbeeld, iemands perceptie van het begrip van de tekst en 

diens mening over de lay-out.  

Een tweede belangrijke conclusie die volgt uit het ons onderzoek, is dat 

formuleringseffecten voor contrastieve vragen ontstaan doordat de betekenis van 

de antwoordopties afhangt van de evaluatieve term die in de vraag wordt gebruikt. 

De consequentie van deze conclusie is dat antwoorden op vragenlijstvragen geen 

absolute betekenis hebben, maar maximaal op intervalniveau gemeten zijn. Dit 

heeft twee implicaties voor de interpretatie van antwoorden op vragenlijstvragen. 

Op de eerste plaats kunnen vragenlijstonderzoekers de antwoorden verkregen met 

positieve vragen niet vertalen naar conclusies in negatieve termen en vice versa. 

Bijvoorbeeld, als een respondent nee antwoordt op de vraag Roken in restaurants moet 

verboden worden. Ja/Nee, dan kunnen we niet concluderen dat de respondent vindt 

dat roken in restaurants moet worden toegelaten. Op de tweede plaats kunnen 

verschillen tussen scores gemeten op een positieve schaal niet rechtstreeks 

vergeleken worden met verschillen tussen scores gemeten op een negatieve schaal. 

Bijvoorbeeld, als een groep PvdA’ers gemiddeld “2” scoort als hen gevraagd wordt: 

Balkenende was een goede premier. Oneens 1 2 3 4 5 6 7 Eens terwijl een groep CDA’ers 

gemiddeld “5” scoort voor dezelfde vraag, weten in feite niets over het verschil 

tussen PvdA’ers en CDA’ers voor de vraag Balkenende was een slechte premier. Oneens 1 

2 3 4 5 6 7 Eens. In het algemeen geldt dus: antwoorden op vragenlijstvragen 

kunnen alleen geïnterpreteerd worden in termen van de formulering van de vraag 

zoals die is gesteld.  

 

 

7.6 SUGGESTIES VOOR VERVOLGONDERZOEK 

 

De onderzoeken in deze dissertatie laten zien dat respondenten dezelfde mening 

vaker vertalen naar nee of oneens op een negatieve vraag, dan naar ja of eens op een 

positieve vraag. Deze verschillen in antwoorden zijn gekoppeld aan verschillen in 

de betekenis van de antwoordopties voor positieve en negatieve vragen. Voor 

zowel theorievorming alsook de vragenlijstpraktijk is het belangrijk om te 
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onderzoeken hoe de betekenis van de antwoordopties, zoals ja en nee, dan verschilt 

afhankelijk van de keuze voor een positieve of negatieve formulering van de vraag.  

  Binnen de linguïstiek zijn er een aantal onderzoeken die relevant zijn voor 

het vormen van hypothesen over deze kwestie. Blutner (2004) en Colston (1999), 

bijvoorbeeld, betogen dat de ontkenning van een negatieve term (ik ben niet 

ongelukkig) een verzwakte betekenis draagt in vergelijking met de bevestiging van 

een positieve term (ik ben gelukkig). Daarentegen is de betekenis van de ontkenning 

van een positieve term (ik ben niet gelukkig) wel gelijk aan de betekenis van de 

affirmatie van een negatieve term (ik ben ongelukkig).  

Als we de genoemde betekenisverschillen naar een vragenlijstsituatie 

vertalen, zouden we kunnen voorspellen dat de betekenis van “nee + een negatieve 

term” minder sterk is dan de betekenis van “ja + een positieve term”, terwijl er 

geen verschillen zijn tussen “ja + een negatieve term” en “nee + een positieve 

term”. Als de meningen van respondenten in een steekproef normaal verdeeld zijn 

zou dit verschil kunnen verklaren waarom respondenten meer geneigd zijn om nee 

of oneens te antwoorden op negatieve vragen dan ja of eens op positieve. 

  Het is interessant om in vervolgonderzoek deze voorspellingen te toetsen 

in een vragenlijstcontext. Dit kan op een vrij directe manier gebeuren, bijvoorbeeld 

door respondenten te vragen de sterkte van hun antwoord op een alternatieve 

schaal uit te drukken (voor andere voorbeelden zie Hippler & Schwarz 1986 en 

Holleman 2006). Om de hier gepresenteerde cognitieve verklaring van 

formuleringseffecten uit te breiden, moeten de resultaten van zo’n studie gekoppeld 

worden aan onderzoek dat zich richt op het proces van vraagbeantwoording. Zo 

zouden oogbewegingspatronen vergeleken kunnen worden op basis van de 

polariteit van de vraag (positief of negatief) én de polariteit van het antwoord 

(bijvoorbeeld: ja of nee; zie de exploratie in Hoofdstuk 6).  

De hierboven voorgestelde studies zullen per definitie interessante 

gegevens opleveren voor verschillende wetenschappelijke disciplines. Allereerst kan 

op basis van de verkregen gegevens de cognitieve verklaring voor 

formuleringseffecten verder uitgebreid worden. Dit is theoretisch interessant vanuit 

een vragenlijstperspectief. Bovendien is het voorgestelde onderzoek relevant voor 

de vragenlijstpraktijk. Als we weten hoe de betekenis van de antwoordopties 

verschilt voor contrastieve vragen, kunnen we misschien bepalen hoe antwoorden 

op positieve vragen vertaald kunnen worden in negatieve termen, en omgekeerd. 

Het vervolgonderzoek dat hier wordt voorgesteld is echter ook relevant voor de 

linguïstiek en de psychologie. De toegevoegde waarde voor deze disciplines is dat 

linguïstische theorieën over de betekenis van taal en psychologische theorieën over 

de taalverwerking in de relatief natuurlijke context van een vragenlijst kunnen 

worden getoetst.  
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