
Internet-based research has become a new procedural 
option in psychology and related sciences, and many re-
searchers are looking for tools, methodologies, and ser-
vices that support this type of research. If such tools for 
Internet-based research are offered for use via the Web 
(not via download and install), they are called Web ser-
vices. Such Web services are available wherever there is 
an Internet connection and a Web browser.

Web services for Internet-based research include collec-
tions of Web studies for recruitment and archiving (e.g., the 
“Psychological Research on the Net” list by John Krantz, 
and the “Web Experiment List” at genpsylab-wexlist 
.unizh.ch/; Reips & Lengler, 2005), tools for Web survey-
ing (e.g., surveymonkey.com or surveyWiz; see Birnbaum, 
2000), Web experiment generators (e.g., WEXTOR at 
psych-wextor.unizh.ch/wextor/en/; see Reips & Neuhaus, 
2002), Internet-based tests for inclusion in studies (e.g., b5 
at psych-iscience.unizh.ch/b5/index.html), Web log analy-
sis tools (e.g., Scientific LogAnalyzer; Reips & Stieger, 
2004), and portals that link to all related services (e.g., the 
iScience server at http://psych-iscience.unizh.ch/).

The present article describes a first example of a new 
set of tools that can be termed Web measurement device 
generators. VAS Generator (www.vasgenerator.net) is a 
free Web service for creating a wide range of visual ana-
logue scales that can be used as measurement devices in 
Web surveying and Web experimentation, and also for 
local computerized assessment. VAS Generator and the 
scales it generates are platform-independent, meaning 

that the scales can be created from and used on all types 
and versions of operating systems with Web browsers that 
support the underlying universal languages of HTML and 
JavaScript. The resulting scales can easily be added to sur-
veys and experiments generated with other Web services, 
such as surveyWiz (Birnbaum, 2000) and WEXTOR 
(Reips & Neuhaus, 2002).

Visual Analogue Scales

Visual analogue (or analog) scales (VASs) are continu-
ous measurement devices (see, e.g., Flynn, van Schaik, & 
van Wersch, 2004). In 1921, VASs were described for the 
first time (Hayes & Patterson, 1921). However, this type 
of scale was not seriously examined before 1969 (Aitken, 
1969). In some respects, Aitken’s basic findings are still 
state of the art, since—unlike on other measuring instru-
ments—little research has been conducted on this type of 
scale (for an overview, see Flynn et al., 2004). Practical 
concerns are the major reason for this lack of research. 
In paper-based VASs, a lot of time and effort are required 
for reading the data: The exact position of each marking 
has to be determined by hand. Of course, the situation 
changed considerably with computerization. With the rise 
of Internet-based research, VASs have become a measure-
ment device that could be used widely without practical 
drawbacks (Couper, Tourangeau, Conrad, & Singer, 2006; 
Funke & Reips, 2006). The wider use of VASs may even 
solve some issues related to data quality with other on-
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A notable exception, conducted by Gerich (2007), com-
pared VASs and 5-point categorical self-control scales not 
only in a paper-and-pencil format, but also with computer-
assisted self-administered interviews.

VASs provide researchers with a number of advantages. 
In comparison with discrete scales, measurement by a VAS 
is more exact, and the scale needs less explanation for the 
research participants (e.g., smiley-face scales in studies 
with children). In a previous study, we were able to show 
that online radio button scales do not show linear correspon-
dence to VASs (Funke & Reips, 2006). In that study, two 
experiments were conducted, comparing categorical scales 
of 4, 5, 7, 8, and 9 points with a VAS of medium length 
(200 pixels). The study presented here further investigated 
whether the VAS format diverges from the interval level 
and whether the length of a VAS may be a boundary condi-
tion for such an effect. First, we describe VAS Generator.

Creating and implementing  
a scale with VAS Generator

Just five steps are required to generate an individual 
VAS for use on a Web page. In a simple HTML form 
available at www.vasgenerator.net (see Figure  2), the 
researcher modifies the essential graphical parameters 
(length, color, width, and type of marking) and the verbal 
anchors. Below we explain the five necessary steps.

Step 1: Defining Core Scale Parameters
Several mandatory parameters are set at default levels 

and can be adjusted according to one’s needs. These pa-
rameters are the length, anchors, color, and marker. The 

line measurement devices (Funke & Reips, 2006; Reips, 
2002a; Smyth, Dillman, Christian, & Stern, 2006).

A VAS consists of a line and two anchors, one at each end. 
The anchors often consist of verbal materials that mark oppo-
site ends of a semantic dimension (e.g., good and bad). How-
ever, the anchors may also be pictures, or even sound files. 
Visual anchors, such as smileys, are also often used with 
participants who may not fully grasp the meaning of verbal 
materials—for example, with preschool children. See Fig-
ure 1 for an example VAS generated with VAS Generator.

In general, VASs are considered a reliable instrument 
for valid measurements. However, recent research has 
mostly been limited to comparisons between VASs and 
categorical scales (Likert-type questions) in a paper-and-
pencil environment. The majority of studies have been con-
ducted in the medical sector, in which reliable detection 
of small changes in status is appreciated a lot, especially 
in the fields of pain and fatigue research (e.g., Bellamy, 
Campbell, & Syrotuik, 1999; Brunier & Graydon, 1996). 

Figure 1. A visual analogue scale generated with VAS Generator.

Figure 2. VAS Generator’s main window.
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Step 3: Downloading the Basic Scale Materials
If the VAS satisfies one’s needs, all of the basic files re-

quired to include the VAS on a Web page (i.e., the JavaScript 
code and picture files, with an additional instruction for off-
line use) can be downloaded as a compressed file in .zip 
format. Links to free software that can be used for decom-
pressing (“unzipping”) the file are provided. All files in the 
decompressed folder need to be stored in the same folder as 
the Web page that will contain the newly generated VAS.

Step 4: Downloading the Customized Scale
The VAS that was customized in the first two steps 

can be displayed in a separate browser window by click-
ing on the “go to VAS and download” button. The source 
code for this window is downloaded by simply saving the 
page from the browser menu into the folder with the basic 
files (Step 3) and changing the file extension from .php to 
.html. The basic file folder should now contain an HTML 
document, two JavaScript files (ending in “.js”), and an 
“images” subfolder containing the picture files needed 
for displaying the scale. The JavaScript code for the rating 
scales was originally developed by Walter Zorn and Timo 
Gnambs and is distributed as open source (timo.gnambs 
.at/downloads/zip/ratingscales.zip).

Hence, there are two options: The VAS can either be 
pasted easily into an existing Web page or serve as the 
basis for a new survey. Pasting the VAS into an existing 
Web page will likely be the more frequent way of proceed-
ing. Therefore, the related editing procedure in HTML is 
described in Step 5 below.

Step 5: Implementing the Scale on a Web Page 
(Includes the Resulting Code)

To integrate the VAS with an existing project, the 
source code of the downloaded page needs to be modi-
fied. Only three parameters (printed in capitals in Fig-
ure 4) have to be adjusted: The name of the current page 

length of the VAS by default is 200 pixels, a length that will 
be displayed fully without problems in most Web brows-
ers and with most currently used monitor resolutions. The 
verbal anchors located at each end of the VAS have a pre-
set maximum length of 50 characters, but this value can be 
adjusted when pasting the code to a Web page. The scale’s 
color can be changed from black (which is the default 
value) to white, and the width from medium (3 pixels) to 
light (1 pixel) or boldface (5 pixels). The marker that will 
appear after clicking on the scale, representing the user’s 
value, can be modified from a cross to an arrow, point, 
or line. Measurement resolution—that is, the number of 
(discrete) points to click—can also be adjusted.

After confirming these parameters by clicking on the 
“generate/modify VAS” button, a working preview of the 
scale is displayed in paragraph 2 on the same Web page.

Step 2: Testing the Scale Draft
The VAS that has been generated can be clicked on in 

order to display the value (i.e., the position of the marking, 
measured in pixels from the left-hand side) in a pop-up 
window.

Figure 3 shows a bold, black VAS that is 400 pixels in 
length. The left end is anchored with strongly agree and 
the right with strongly disagree. A cross acts as the indica-
tor of the respondent’s value (here, at 115 pixels).

Figure 3. Readout of rating value in feedback window.

Figure 4. Placement of customized code for one’s particular VAS in an HTML 
file.
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Their data were excluded from analysis, so that 355 data sets (188 
in the percentage condition, 167 in the ratio condition) remained for 
further analyses.

Results
For each individual, we computed the average ratings 

for the same values from the A and B orders.
Outliers. A standard outlier analysis revealed that 

overall ratings averages by 2 participants in the percent-
age condition and 8 in the ratio condition differed from 
the pack by more than three interquartile ranges (extreme 
outliers). Seven of these 10 cases were from the 50-pixel, 
2 from the 200-pixel, and 1 from the 800-pixel length con-
dition. All extreme outliers were excluded from further 
analyses.

For each individual, we computed the average ratings 
for the same values from the two orders A and B. Overall, 
the target values matched actual values well (see Figure 5). 
With two exceptions at the low end and two in the center, 
the VASs slightly underestimated the true values. This ten-
dency was a bit stronger for the shortest VAS. Overall, the 
mean deviation from the target value ranged from 3.94 
points for the short VAS to 2.98 for the long VAS, with 
2.77 for the medium VAS (Table 2).

Interval-level measurement implies even differences be-
tween values with even distances. Therefore, we examined 
whether participants produced the same differences be-
tween their ratings on each portion of the scale. The mean 
differences for 5-percentage-point intervals (with SDs in 
parentheses) were 4.95 (8.30) for the 5%–10% interval, 
4.40 (5.54) for the 20%–25% interval, 5.26 (5.07) for the 
75%–80% interval, and 5.15 (7.48) for the 90%–95% 
interval. The mean differences for 10-percentage-point 

(“YOUR_PAGE_TITLE”) that is displayed at the top 
of the browser window, the name of the following page 
(“YOUR_NEXT_PAGE.html”) and—this is the most im-
portant step if one uses several VASs in one survey—the 
name of the current scale (“THIS_VAS_NAME”).

Analyzing data from a VAS

Data from the VAS contain the following information: 
a “name” that was given to this particular item (in order 
to separate entries from those related to other items) and 
a “value” that reflects a participant’s rating on the scale. 
The value is read out automatically, with an accuracy of 
one pixel. This means that the greater the length of a VAS, 
the more diversified the range of possible values. In other 
words, the precision of the rating is only as high as the 
length of the VAS permits.

The type of data analysis depends on the method used 
to collect data on the Web page the VAS was embedded 
in. For example, data would be ready for direct download 
if WEXTOR’s hosting feature were used. Data could also 
be written to a database or retrieved from the server log 
file, which can be analyzed with Scientific LogAnalyzer 
(Reips & Stieger, 2004).

Empirical test of  
interval level measurement

To examine whether VASs created with VAS Genera-
tor produce data on the level of an interval scale in Web 
studies, we conducted a Web experiment. Furthermore, 
we were interested in putting the scales’ robustness to the 
test by introducing extremely short or long VASs and by 
varying the mathematical format (percentages vs. ratios) 
of the target values.

Method
Procedure. In a Web experiment, participants were randomized 

to one of six conditions in a 2 (mathematical format) 3 3 (length 
of VAS) experimental design. The Web experiment consisted of 30 
pages per condition. The first page contained an introduction to the 
Web experiment and a seriousness check (Reips, 2002b). On the 
second page, participants were asked their gender, online experience 
(since when and frequency), speed of connection, and screen size. 
They were instructed to repeatedly identify 13 different values (per-
centages—e.g., 20%, 50%—or ratios—e.g., 1/5, 1/2—depending 
on the mathematical format condition) in one of three length condi-
tions: a VAS length of 50, 200, or 800 pixels. The 13 values ranged 
from 5% to 95% and were displayed in two reverse orders, AB and 
BA (see the A and B rows in Table 1), always with 50% as the first 
item. We tried to keep a large difference between consecutive values. 
The underlying measurement on the VAS ranged from 0 to 100.

Before and after the second block, we asked participants about 
three usability considerations: accuracy, precision, and interest.

Participants. The participants were recruited from a student-
based online panel at the University of Kassel that is maintained 
by the second author. Within 5 weeks, 439 persons took part in our 
study. Of the 405 participants (92.3%) who indicated serious partici-
pation, 205 were randomly sent to the percentage condition and 200 
to the ratio condition. In the percentage condition, 17 participants 
(8.3%) dropped out during the study, and 31 (15.5%) dropped out 
from the ratio condition. Furthermore, 2 participants in the ratio 
condition did not provide even a single rating for 1 of the 13 values. 

Table 1 
Sample Length Values Displayed to Participants in the 

Percentage Condition of the Experiment

A: 50 - 75 - 10 - 33 - 80 - 95 - 25 - 67 - 40 -   5 - 60 - 90 - 20
B: 50 - 20 - 90 - 60 -   5 - 40 - 67 - 25 - 95 - 80 - 33 - 10 - 75

Table 2 
Mean Differences Between Target Values and Actual Values by 

VAS Length and Condition

 VAS Length  M  N  SD  

Combined

50 pixels 3.94 125 2.24
200 pixels 2.77 105 1.26
800 pixels 2.98 115 1.91
  Total 3.26 345 1.94

Percentage

50 pixels 4.03   64 2.59
200 pixels 2.75   59 1.09
800 pixels 2.73   63 1.18
  Total 3.18 186 1.87

Ratio

50 pixels 3.85   61 1.82
200 pixels 2.79   46 1.47
800 pixels 3.28   52 2.50

   Total  3.36  159  2.02  
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VAS comes as no surprise and can be explained mostly 
by this lack of technical precision. Furthermore, the short 
VAS may have fostered a tendency to repeatedly click in 
the middle of the scale—a behavior that would explain the 
shape of the 50-pixel curve in Figure 5.

As an aside, the large difference in dropouts between 
the mathematical format conditions (odds ratio 5 1.87) 
and a four-times-higher rate of extreme outliers indicates 
that the ratio condition is more difficult than the percent-
ages condition. It can be assumed that the voluntary Web 
mode in most Web experiments is a comparatively good 
indicator of participants’ motivation to continue with the 
study (see, e.g., Reips, 2002b, 2002c, 2007). Accordingly, 
it seems wise to avoid the ratio format with VASs, because 
users seem to have less motivation when using this for-
mat, and consequently either may not answer (i.e., drop 
out when possible) or may produce lower-quality data if 
they find the situation less easy to leave and are forced to 
answer on a ratio-format VAS, as may often be the case in 
laboratory studies with an experimenter present.

Conclusion

Because equal numerical intervals corresponded to 
roughly equal segments on the VASs and only minor ab-
errations from true values were found across the scale, 
even for extremely short and extremely long VASs, there 
is strong evidence that data collected with VASs are equi-
distant and are on the level of an interval scale. Therefore, 
a wide range of statistical procedures can be applied safely 

intervals were 8.47 (7.42) for the 10%–20% interval, 
12.52 (6.47) for the 40%–50% interval, 10.14 (5.24) for 
the 50%–60% interval, and 8.92 (6.36) for the 80%–90% 
interval.

Analysis of potential biases when using extreme 
scales. We computed the differences of the average rat-
ings from the true values. With the overall averages of 
these deviations from the true VAS values, we conducted 
an ANOVA with the factors mathematical format and 
length of VAS. The difference between the two format 
conditions was small (mean deviations: 3.18, SD 5 1.87, 
for percentages, and 3.36, SD 5 2.02, for ratios) and not 
significant [F(1,335) , 1, n.s.]. Length of VAS turned out 
to have a highly significant effect [F(2,335) 5 17.76, p , 
.001, η2 5 .09], but the interaction was not statistically 
significant [F(2,335) , 1, n.s.]. Table 2 shows average 
differences between the actual value and the average VAS 
rating by condition.

Planned comparisons were made between the differ-
ent levels of the length factor. Both main effect contrasts 
between the 50-pixel length condition and the other con-
ditions were statistically significant [F(1,338) 5 30.13, 
p , .001 (200 pixels), and F(1,338) 5 22.21, p , .001 
(800 pixels)]. No significant difference was found for 
the 200-pixel versus 800-pixel comparison [F(1,338) 5 
0.074, n.s.].

Technically, if a participant’s value is off by 1 pixel 
on the 50-pixel VAS, an error of two units will be re-
corded, whereas a 1-pixel error is only 0.125 units on the 
800-pixel VAS. Therefore, the larger error in the 50-pixel 
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figure.
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when analyzing data measured with VASs that were cre-
ated with VAS Generator. In contrast, equally spaced radio 
button scales systematically differ from constant interval 
levels (Funke & Reips, 2006).

Although the effects were small, we found differences 
for the different VAS lengths on ratings of some values. 
However, we used an extremely long (800-pixel) and an 
extremely short (50-pixel) VAS that may have looked 
highly unusual to most participants. A 50-pixel VAS is 
about as wide as the word “participant,” and an 800-pixel 
VAS is about as wide as the text on a full page is high. 
Given these sizes, it is surprising how well the participants 
performed using the 800-pixel scale. This finding implies 
that measurement with VASs is robust to differences in 
size due to different screen sizes and resolutions. Never-
theless, care should be taken in determining a VAS that 
is well-suited for all displays used in a study, which most 
often will be a medium-sized one (150–400 pixels).

Finally, as compared with hand-coding HTML and 
JavaScript, VAS Generator greatly reduces the effort re-
quired in generating VASs for Web-based studies. It pro-
vides all of the files needed for the use of VASs and offers 
preview and pretest functions. Last but not least, VASs 
built by means of the VAS Generator can easily be in-
cluded in existing projects (e.g., in Web experiments cre-
ated with WEXTOR).
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