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• respondent burden

• actual response time

• perceived response time

Overview



• cognitive processes

• perception of scale: anchor order effect

• flow experience

Overview



• data quality

• equivalence of measurement

• non-observation error:
item nonresponse & breakoffs

• test-retest reliability

Overview



Limitations

• samples:
- self-selected
- highly motivated
- educated

• n (per study) ~ 200

• but:
- experimental design
- same size on screen
- quite low-tech



Visual Analogue Scales



• advantages:

• fine graduation possible

• no problems with odd/even categories

• data on the level of an interval scale (Reips & 
Funke, in press)

Visual Analogue Scales (VAS)



• known problems (e.g. Couper, Tourangeau, 
Conrad, & Singer, 2006):

• more dropout

• higher rates of item nonresponse

• longer response time

Visual Analogue Scales (VAS)



Equivalence Of Measurement



Equivalence of Measurement

• inventory on social desirability (Musch, Brockhaus, 
& Bröder, 2002), sub scale self-deception (10 
items)

• scale should have no influence on perceived social 
desirability when answering a questionnaire

• scales
1:

2: 



Equivalence of Measurement

• no difference in means





Test-Retest Reliability



Test-Retest Reliability

• is measurement error different for VAS than for 
categorical scales?

• do ratings with VAS produce more random 
measurement error?

• do VAS’ fine distinctions overtax respondents, 
resulting in greater variance of data?



Test-Retest Reliability

• 40 item inventory on personality (IPIP40)

• 250 pixels VAS

• 5 radio buttons



Test-Retest Reliability

• test-retest reliability (mean for all 40 items):

                       
 
 Alpha = .88

                      
 
 Alpha = .83

• difference is statistically significant (p < .001)



Test-Retest Reliability

• VAS are used in a consistent way

• measurement with VAS is more reliable



Break Offs & Missing Data



Break Offs and Missing Data

• 40 item inventory on personality (IPIP40)

• 2 experimental conditions:
1:

2:

• study 1: IPIP40 (2006)

• study 2: IPIP40 (2007)



Break Offs and Missing Data

• break offs

• prediction:
more break offs with VAS (Couper, Tourangeau, 
Conrad, & Singer, 2006)



Break Offs and Missing Data

• break offs



Break Offs and Missing Data

• item nonresponse

• prediction:
more item nonresponse with VAS (Couper, 
Tourangeau, Conrad, & Singer, 2006)



Break Offs and Missing Data

• probability of missing value per item

higher rate of item nonresponse with VAS



Break Offs and Missing Data

less break offs
but

more missing data
with VAS



Response Times



Response Times

• study 1: IPIP40 (2006)

• study 2: questionnaire on relationship and sexuality

• prediction:
higher response times with VAS (Couper, 
Tourangeau, Conrad, & Singer, 2006)



Response Times

study 1



Response Times – Study 1



Response Times

study 2



Response Times – Study 2

• overall response times (minutes)



Response Times – Study 2

higher response times
with VAS

 

 



Response Times – Study 2

higher response times
=

higher burden

?



• response time underestimated in both conditions


 
  VAS: -8.9 min
 
 
  RBS: -7.4 min

Response Times – Study 2



Response Times

• replicated:
response times are higher with VAS

• but:
response time is more underestimated with VAS

• inconclusive:
do higher response times reflect problems with 
making a judgement or deeper processing?



Flow Experience



Flow Experience

• shorter subjective response time may be due to 
greater extent of flow experience when answering 
a questionnaire

• 6 items on flow experience (Czikszentmihalyi, 
1988)



Flow Experience

• no difference in reported flow experience

    



Response Times & Flow

higher response time is not synonymous
with higher respondent burden

flow experience does not serve as an 
explanation



Anchor Order Effect



Anchor Order Effect

• are VAS and RBS equally prone to order effects of 
anchors?

• 11 statements on relationships

• order 1: positively skewed

• order 2: negatively skewed

appropriate inappropriate

appropriate inappropriate

inappropriate appropriate

inappropriate appropriate



Anchor Order Effect

• order 1: positively skewed

• order 2: negatively skewed

appropriate inappropriate

appropriate inappropriate

100

0

0

100

inappropriate appropriate

inappropriate appropriate

0001

0001



Anchor Order Effect

• …



Anchor Order Effect

VAS and RBS
are read

from left to right



CONCLUSION



Respondent Burden

lower burden with VAS

- no higher perceived response time
- less dropout



Cognitive Depth

both scales are read the same way

- equivalence of measurement
- no/same anchor order effect

- inconclusive: higher response times
indicator for deeper processing?



Data Quality

higher data quality with VAS

- more reliable
- less dropout

- approximate interval scale level



Data Quality

inconclusive

- more item nonresponse desired or 
undesired?



Visual Analogue Scales

used in a consistent way

high data quality

no reasons against use
(see limitations)



VAS Generator

• free Web service: http://www.vasgenerator.net



Thank you!




