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1. Research question

• Each question can be worded/translated in several way:
How to choose the most optimal wording?

• Example (translation from Slovenian to English)
– “Zbirati” (verb)

– [MADE UP QUESTION ITEM] “Skrbi me, da vlada zbira preveč 
informacij o ljudeh, kot sem jaz.”

– [ONE OF THE SEVERAL POSSIBLE ENGLISH TRANSLATIONS] “I am 
concerned that the governemnt is collecting too much information
about people like me.”

– Why not assembling, gathering or other synonymous word?
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Word frequency effect

• Words commonly used in daily speech are recognised and 
processed more quickly than less commonly used words
(Howes and Solomon 1951; Broadbent 1967)

• Unfamiliar words as one of the psycholinguistic determinants
of question difficulty

• Word frequencies in text corpora as possible estimate of word
familiarity:
– Lower Frequency Wording (LFW)
– Higher Frequency Wording (HFW)
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2. Text corpora



Collocations in Sketch Engine
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Using WordNet

http://globalwordnet.org/wordnets-in-the-world/
http://wordnetweb.princeton.edu/perl/webwn

http://globalwordnet.org/wordnets-in-the-world/
http://wordnetweb.princeton.edu/perl/webwn
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Example

COCA enTenTen

assembling 1481 32.420

collecting 7537 208.996

gathering 11133 340.008

assembling information 7 83

collecting information 154 4417

gathering information 312 7542



Previous studies on effects of
low frequency wordings

Indicator Studies

Gaze times Longer (Inhoff and Reyner 1986; Jurafsky 2003; 
Lenzner et al. 2011)

Response times Longer (Lenzner et al. 2010)
No sig. effect found (Slavec and Vehovar 2015)

Drop-out rate No sig. effect found (Lenzner et al. 2010)
Higher but small effect (Slavec and Vehovar 2015)

Item non-response No sig. difference (Lenzner et al. 2010; Slavec and
Vehovar 2015)

Satisficing No sig. difference (Lenzner et al. 2010; Slavec and
Vehovar 2015)

Subjective evaluation of
difficulty

Moderate effecte for the difficulty of understanding
and small effect for the difficulty of providing answers
(Slavec and Vehovar 2015)
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Present study: the questionnaire
• P1. In general, how well do you think the United States government is doing in reducing the threat

of terrorism?
• P2. How worried are you that there will soon be another terrorist attack in the United States?
• P3. Do you think the use of torture against suspected terrorists in order to gain important 

information can ever be justified?
• P4. you completely agree, mostly agree, mostly disagree, or completely disagree with this 

statement?
– I often worry about the chances of a nuclear attack by terrorists. 
– Freedom of speech should not extend to groups that are sympathetic to terrorists.
– The police should be allowed to search the houses of people who might be sympathetic towards terrorists 

without a court order.
– The government’s anti-terrorism policies have gone too far in restricting the average person’s civil liberties.
– I am concerned that the government is collecting too much information about people like me.

• P5. As you may know, the United States government has a policy that it NEVER pays ransom money 
for hostages held by terrorist groups. Overall, do you approve or disapprove of this policy?

• P6. statement comes closer to your own views even if neither is exactly right? Please select: 
– Some religions are more prone to violence than others.
– All religions are about the same when it comes to violence.

• P7. Which statement comes closer to your own views even if neither is exactly right? Please select:
– The Islamic religion is more likely to encourage violence among its believers. 
– The Islamic religion does not encourage violence more than others.

• P8. How concerned, if at all, are you about Islamic extremism around the world these days? 10



Comparison of four questionnaire versions

Differences Version -2 Version -1 Version 0 Version 1

Number of changes 34 16 - 11

Median WF 
ratio

String 13.3 15.4 - 3.0

Single word 8.2 8.2 - 2.6

Max WF 
ratio

(+ examples)

String 7.240
Court
Tribunal

258
Encourage
 Boost

- 25.4
Sympathetic to 
 Support

Single word 169
Too far 
Excessively

44
Reckon
Consider

- 497
Sympathetic to 
 Support
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Data collection

• Survey Monkey Audience Panel
– Non-probability online panel recruited from a diverse popuation of Survey

Monkey website visitors
– Non-cash incentives (charitable donations)

• Sample of 2,4000 units (600 for each group)
• US residents, 18+
• Consistent socio-demographic structure across groups
• October 1-2 2015
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Drop-out
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Response times
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Version -2 Version -1 Version 0 Version 1
Median time 4 m 53s 4m 50s 4m 35s 4m 37s

Median time (< 13 min) 4m 44s 4m 43s 4m 29s 4m 31s



% of DK answers

• P3. Do you think the use of torture against suspected 
terrorists in order to gain important information can 
ever be vindicated/justified?
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Version -2 Version -1 Version 0 Version 1
% DK 11.3 % 11.0 % 7.6 % 8.2 %



How much did you enjoy completing the
questionnaire?

S1 Version -2 Version -1 Version 0 Version 1

N 656 642 649 640

1 - Not at all well 13.6% 13.2% 12.6% 12.5%

2 - A little 22.6% 18.7% 16.2% 20.3%

3 - A moderate amount 35.4% 41.1% 39.8% 38.3%

4 - A lot 16.5% 15.1% 18.2% 16.9%

5 - A great deal 12.0% 11.8% 13.3% 12.0%

Average 4.6 4.6 4.7 4.7
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How difficult was to interpret the meaning of
questions in this questionnaire?

S2 Version -2 Version -1 Version 0 Version 1

N 655 642 649 640

1 - Extremely difficult 1.1% 1.2% 0.8% 0.8%

2 - Very difficult 2.4% 1.1% 1.1% 1.1%

3- Moderately difficult 8.1% 6.5% 6.6% 5.9%

4 - Slightly difficult 15.3% 15.3% 9.7% 10.8%

5 - Not difficult at all 73.1% 75.9% 81.8% 81.4%

Average 4.8 3.9 3.0 4.6
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How difficult was to interpret the meaning of
questions in this questionnaire?

S3 Version -2 Version -1 Version 0 Version 1

N 649 635 641 633

10+ words 2.5% 2.4% 0.9% 1.6%

5-9 words 4.5% 2.5% 1.7% 2.7%

4 words 2.8% 2.0% 1.9% 1.1%

3 words 3.8% 3.9% 2.9% 2.5%

2 words 9.4% 7.5% 3.4% 4.6%

1 word 11.1% 10.4% 7.1% 7.1%

0 words 66.1% 71.2% 82.0% 80.4%

Average 1.3 1.1 0.6 1.0
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Controling for gender, education and language

• Men, the less educated and non-native speakers found the
questionnaire more difficult than women, the more educated
and native speakers

• Controlilng the association between questionnaire difficulty
and version (-2, -1, 0 and 1)
– Language: association only for native speakers
– Education: association only for those educated
– Gender: association for both genders but weaker
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Conclusions

• The worst version has a higher drop-out rate than the other
three

• After removing outliers, the response time longer only for the
worst version

• Except for one item, no effects on DK rates
• Respondents in the two worst versions found the

questionnaire more difficult and reported a higher number of
words that were at least a little dificult to understand

• Interaction with gender, education and language
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Study limitations and potentials for future research

• Study Limited to case studies and selected examples
• Not all cases were pure synonyms
• Not all response quality indicators could be measured

• Future:
1. Integration of language resources in questionnaire development 

tools
2. Additional case studies and a meta-analytic approach to discover key 

factors that affect response quality
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Feedback and questions welcome.

Ana.Slavec@fdv.uni-lj.si
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Expert evaluations

Text corpora frequency 
estimates (string)

Expert evaluations
(median)

Context

Threat > Menace > Danger Threat > Danger > Menace … of terrorism

Upset > Concerned > … Concerned ≈ Worried How …

Justified > Legitimate > … Justified > Excused > … Ever …

Risk > Chances > … Risk > Chances > … … of attack

Support > Sympathetic to Support > Sympathetic to … terrorists

Restricting > Curtailing Limiting ≈ Restricting > … … liberties

Gathering > Collecting > … Gathering ≈ Collecting > … … information

Ransom > Demanded
Hostages > Sureties

Ransom > Demanded
Hostages > Sureties

… money for …

Prone > Inclined Prone ≈ Inclined … to violence

Promote > Encourage > … Promote ≈ Encourage … violence

Concerned > … Concerned ≈ Worried … about extremism
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Cognitive interviews

• Participants asked to paraphrase question or to define a 
certain item

• Half were assigned a LFW and half a HFW
• Level of match:

– High: careful/cautious, threat/meance, and ransom/demanded m.
– Medium: sympathetic/support, collecting/gathering, prone/inclined 

to, and chances/risk.
– Low: worried/apprehensive, justified/vindicated, restricting/limiting, 

ecourage/promote, and concerned/preoccupied.

• When presented with a low-frequency wording, respondents 
used its high-frequency alternative.
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