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Abstract

Voters frequently struggle to understand political attitude statements in voting advice applications (VAAs) and
often invest limited effort in resolving these difficulties. Conversational agent VAAs (CAVAAs) aim to reduce
the cognitive effort involved in searching for relevant information by integrating chatbots that can provide
contextual support. This article presents findings from three studies comparing CAVAAs to standard VAAs
without additional information (Studies 1 and 2) and to a VAA with static clickable information (VAA+, Study 3).
Study 1 (N = 93) was a laboratory experiment conducted during the 2023 Dutch parliamentary elections.
University students were assigned to a standard VAA or a CAVAA. The chatbot in the CAVAA was used in
approximately 45% of cases, with users showing a preference for opinion-based and status quo information.
Compared to the VAA, CAVAAs reduced non-directional responses to the VAA statements and increased
evaluations of the tool’s usability. Moreover, users’ perceived knowledge was higher, whereas no differences
were found for factual knowledge and turnout intention. Study 2 (N = 144) largely replicated these results
outside the lab with a more diverse sample and showed that the effects hold across different levels of political
sophistication. Study 3 (N = 159), conducted during the 2024 European elections, compared a CAVAA to
a VAA+. While VAA+ users requested information more frequently, both tools received similar evaluations,
and this finding was again consistent across groups of different political sophistication. In the manuscript, we
discuss the implications of these findings for theory and practice.
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1. Introduction

The 2022 Dutch municipal elections saw a historically low turnout, with only 50.99% of eligible voters voting.
In a letter to the House of Representatives, the Minister of Interior and Kingdom Relations identified a lack of
political knowledge as one of the primary reasons for this outcome (Bruins Slot, 2022). This conclusion aligns
with Delli Carpini and Keeter's (1996) seminal work, which argues that a lack of political knowledge is among
the most important reasons to abstain from voting.

Low levels of political knowledge and voter turnout are not exclusive to Dutch municipal elections; these issues
are also prevalent in other countries and types of elections (e.g., Fivaz & Nadig, 2010). In today’s increasingly
complex political landscapes—particularly in multiparty systems like the Netherlands—voters often struggle
to make informed decisions. One reason for this is the increasing number of political parties competing in
elections. To illustrate this, the 2021 Dutch parliamentary elections featured 37 parties, 20 of which were
new (Sipma et al., 2021). Other contributing factors include a growing sense of distance between citizens and
politics, declining motivation to seek out information (see the literature review in Kamoen et al., 2015), and
the rising influence of misinformation complicating voters’ ability to assess the reliability of political content
(Mason et al., 2018).

Parallel to these developments runs the steep rise of voting advice applications (VAAs) as a source of
political information (Garzia & Marschall, 2012). In a VAA, voters express their opinions on approximately
30 political statements. The tool then compares the users’ stances to those of the political parties or
candidates, depending on what is relevant for the elections at stake, and calculates the strength of the
match with each. The goal of a VAA, however, is not to calculate matches and make suggestions about
whom voters could vote for. Instead, a VAA is an information resource aiming to provide reliable information
about the political parties and their stances (De Graaf, 2010).

Empirical studies suggest that VAAs indeed increase users’ (perceived) political knowledge and likelihood to
vote (Munzert & Ramirez-Ruiz, 2021), especially among theoretically educated users (Heinsohn et al., 2019).
At the same time, however, users have been found to encounter comprehension difficulties while
interacting with these tools (Kamoen & Holleman, 2017). Although additional information to resolve these
comprehension problems is available online, users rarely search for it and instead rely on assumptions to fill
in the gaps of information.

To help VAA users obtain reliable political information at low cognitive costs, researchers have introduced a
new type of VAA that includes a conversational agent (CA) in the form of a chatbot that is trained to respond to
user queries related to political attitude statements in the VAA (e.g., Dieing, 2025; Hankel et al., 2024; Kamoen
& Liebrecht, 2022; Van Veggel et al., 2025; Van Zanten & Boumans, 2023). Although CAVAAs, to the best of
our knowledge, have not (yet) been launched in real-life elections, a first experimental comparison between a
CAVAA and a VAA showed that the former yielded better user evaluations and higher political knowledge scores
(Kamoen & Liebrecht, 2022). While these results are promising, the study had certain limitations, particularly
in terms of ecological and construct validity, highlighting the need for further research.

Therefore, the present series of three studies further explores the usage of chatbots in the context of VAAs
and builds on this earlier work by addressing its limitations and extending it in several ways. More specifically,
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Study 1 compares a CAVAA to a VAA among theoretically-educated voters, using construct-valid experimental
materials in the context of the 2023 Dutch parliamentary elections. Study 2 makes the same comparison, but
among a diverse user audience. Finally, while Studies 1 and 2 compare a CAVAA to a VAA without
supplementary information, Study 3 contrasts it with an enhanced VAA (VAA+) to understand if adding
additional information via buttons in the standard web environment works as well as adding information via a
chatbot. Across all studies, both tool evaluation measures (ease of use, usefulness, and playfulness) and
political engagement measures (perceived and factual political knowledge, internal political efficacy, and
turnout intention) are assessed as outcome measures. Additionally, the response behavior to VAA statements
is included as an unobtrusive indicator of comprehension difficulties. As such, the aim is to advance theories
of information processing in contexts where citizens invest minimal effort, while also providing insights for
VAA practice regarding whether and how chatbots can be effectively integrated into this context.

2. Theoretical Framework
2.1. Comprehension Problems in VAAs

In a large-scale think-aloud study, Kamoen and Holleman (2017) found that VAA users encounter
comprehension difficulties with roughly one in five statements. These comprehension problems ranged from
difficulties with word meaning (“What is the VAT rate?”), to a lack of knowledge about the status quo
(“How high is the VAT rate?”), to missing contextual arguments (“Why increasing the VAT rate?”). While VAAs
aim to inform users (De Graaf, 2010), they do not always provide structured background information to
resolve such problems. As a result, users must consult search engines or other external resources to fill these
gaps. VAA users, however, have been found to display so-called satisficing behavior, opting to answer with
limited effort, and thus limited information, rather than seeking clarification (Kamoen & Holleman, 2017).

The concept of satisficing stems from Krosnick’s satisficing-optimizing model (Krosnick, 1991; Roberts et al.,
2019), which explains variation in how respondents answer questions in surveys. While some aim to match
their true opinion (optimizers), others opt for the quickest plausible answer (satisficers). Satisficing behavior
is more likely when tasks are difficult, motivation is low, and when respondents have limited cognitive ability
(Krosnick, 1991). While VAA users are motivated enough to enter a VAA survey voluntarily, these users, too,
have been found to satisfice. In a VAA context, the satisficing behavior manifests in at least two ways. First,
when facing comprehension problems, users tend to make assumptions rather than look up information
(Kamoen & Holleman, 2017). Second, it amounts to the interchangeable usage of the “neutral” and “no
opinion” response option to the VAA statements (Baka et al., 2012; Van Outersterp et al., 2016). This latter
behavior is particularly problematic for those VAAs that assign different value to these responses in result
calculations; for example, in the Dutch Stemwijzer, neutral answers are matched to parties, while no
opinions are excluded from the calculation of the advice (De Graaf, 2010). As the voting advice has been
found to affect the vote choice made (Wall et al., 2014), the interchangeable usage of these response
options may lead to distorted matches and, ultimately, biased voting decisions.

2.2. Conversational Agent Voting Advice Applications

The comprehension challenges that VAA users face, combined with their limited motivation to consult
external sources, provide two key reasons for integrating additional information directly into the VAA
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interface. Researchers have therefore recently proposed integrating a CA in the form of a chatbot into a
VAA, resulting in what is known as a Conversational Agent Voting Advice Application (CAVAA,; e.g., Kamoen
& Liebrecht, 2022).

Chatbots can take different forms, but most previous CAVAA studies (Hankel et al., 2024; Kamoen &
Liebrecht, 2022; Van Veggel et al., 2025) have included buttons within the chatbot interface to access
frequently asked questions. For example, for a statement like “The VAT rate on fruit should be increased,’
users could click a button to learn what “VAT rate” means, another one to access information about the
current rate, and a third one to learn about the arguments used in the political debate. In addition, users
could type questions in an open chat. Al technology was then used to recognize these questions and return
predetermined researcher-controlled responses (e.g., “Party X supports VAT reduction”). In case of
unrecognized input, the chatbot would return an error message (e.g., “l do not understand your question”).

The theoretical advantage of such a chatbot, relative to a VAA without additional information, is that it
mitigates users’ tendency to minimize effort. Since the information is embedded within the tool, users do
not need to switch screens or search elsewhere. Moreover, the information is tailored to user needs: for
example, those interested in the stances of Party A are not shown irrelevant information about Party B.
Because of these presumed advantages, Kamoen and Liebrecht (2022) hypothesized that a CAVAA would be
evaluated better than a VAA without information on tool evaluation measures (higher perceived usefulness,
ease of use, and playfulness), as well as on political engagement measures (increased perceived and factual
political knowledge, and turnout intention). In their Study 1, they indeed observed higher tool evaluation
scores as well as higher perceived and factual political knowledge scores for the CAVAA. Counter to
expectations, however, the CAVAA did not increase turnout intention.

While promising, a threat to the construct validity of that study was that the VAA and CAVAA had different
layouts, which may have contributed to the observed differences. Furthermore, the study was conducted
outside of an election context, whereas VAAs are typically used in the run-up to elections (Van de Pol et al.,
2014). Therefore, the current Study 1 re-examines the hypotheses formulated by Kamoen and Liebrecht
(2022), now using ecologically valid materials within the context of the 2023 Dutch parliamentary elections.

H1: Compared to users of a traditional VAA without information, CAVAA users will provide more
positive tool evaluations.

H2: Compared to users of a traditional VAA without information, CAVAA users will be more politically
engaged.

In addition to comparing VAAs to CAVAAs on these measures, the current research introduces the users’
response behavior to political attitude statements as an outcome measure. Based on previous studies (Baka
et al., 2012; Van Outersterp et al., 2016), we expect that CAVAA users will provide neutral and no-opinion
answers (jointly referred to as non-directional answers) less frequently to the political attitude statements, as
these answers are both a sign of the comprehension difficulties and of the satisficing behavior CAVAAs aim
to combat.

H3: Compared to users of a traditional VAA without information, CAVAA users will provide
non-directional answers to VAA statements less frequently.
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2.3. Political Sophistication

While Study 1 will test H1-H3 for theoretically educated voters, the goal of Study 2 is to compare the effect
of CAVAAs versus VAAs for two types of users: those with higher and lower levels of political sophistication.
Political sophistication is defined (e.g., Luskin, 1990) as a combination of cognitive ability (often proxied by
education level), existing political knowledge (operationalized by a knowledge test), and motivation to acquire
political information (typically operationalized as political interest). Distinguishing between users with higher
and lower levels of sophistication is relevant because these groups are likely to differ in several respects,
such as in the number and type of comprehension problems they encounter, their ability to recognize and
articulate such problems (Elling et al., 2012), and their susceptibility to satisficing behavior (Krosnick, 1991).
Moreover, real-world VAAs attract a broad user base (Van de Pol et al., 2014), making this distinction practically
meaningful too.

In their study, Kamoen and Liebrecht (2022) also explored differences between users with higher and lower
political sophistication. They did not formulate a hypothesis regarding this interaction, as theoretical
arguments could be made in both directions: on the one hand, lower-sophisticated users might benefit more
from CAVAAs due to experiencing more comprehension difficulties; on the other hand, these users might
struggle to recognize their information needs or to formulate appropriate questions for the chatbot, which
could limit their ability to benefit from the tool. Results of their study found no interaction effect between
user group and tool type on both tool evaluation measures and political engagement measures, suggesting
that CAVAAs may be equally effective for different types of users. However, the authors noted that their
sample was skewed toward theoretically-educated participants (80%) and recommended replication with a
more diverse population.

Therefore, Study 2 compares a CAVAA and a VAA among a heterogeneous population with more variation in
educational level. Following earlier research, we do not formulate an hypothesis about the interaction of the
effect of tool type and the level of political sophistication, but instead explore the relationship. Moreover, to
better understand any possible effects of political sophistication, we will also explore any possible
differences in the amount of information requested in the CAVAA between users with higher and lower
levels of political sophistication.

2.4. Providing Information Within an Enhanced VAA+

While some VAA brands, such as the Dutch Kieskompas and the German Wahl-O-Mat, typically present only
political attitude statements, other VAA brands offer additional information along with the political attitude
statements in their VAAs. The Dutch VAA StemWijzer, for example, offers clickable explanations of key
terms, a “Do you want to know more?” button that provides background information for each statement and
a “party stances” section where users can view parties’ positions along with their justifications. Similar
features are found in other European tools, such as Smartwielen in Luxembourg and Smartvote in
Switzerland. This variation raises a question whether the CAVAA continues to provide added value when it
is compared with a so-called VAA+, which offers political background information in a more conventional
format through clickable buttons in the web environment.
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This question is relevant for VAA design practice, but also from a theoretical perspective. Research on
CAVAAs can be linked to Krosnick’s (1991) satisficing-optimizing model from survey research, as well as to
the task-technology fit (TTF) theory from the field of information systems (Goodhue & Thompson, 1995).
According to TTF, technology is most effective when its functionalities align with both the demands of the
task and the characteristics of the user. In the context of VAAs, the task of forming an opinion on complex
political statements can be cognitively demanding, especially for users with lower levels of political
sophistication. While both CAVAAs and VAA+s aim to support understanding by offering information,
they differ fundamentally in structure and interactivity, so on the level of the “technology” in the TTF.
VAA+s present predefined, static content through a familiar interface with clickable explanations. In contrast,
CAVAAs enable dynamic information retrieval, which may be more flexible but also more cognitively
demanding. Study 3 explores how the format used to provide background information, chatbot (CAVAA)
versus clickable web interface (VAA+), may affect user evaluation measures and political engagement
measures, and whether this effect depends on users’ political sophistication.

3. Method Study 1
3.1. Design

Study 1 was an experimental study conducted in the run-up to the 2023 Dutch parliamentary elections.
Participants were randomly assigned to a traditional VAA without supplementary information or a CAVAA.
In the original study set-up, there were two CAVAA presentation forms that we offered: either the chatbot
was opened by default (proactive) or it was available through a mouse click (reactive). For consistency
between the three studies, we only report on the comparison between the proactive CAVAA and the VAA;
a comparison between all three conditions is reported in Kamoen et al. (2024). After using a VAA or a
CAVAA, participants completed a survey that included both tool evaluation measures and political
engagement measures. In addition, for each VAA statement, we recorded whether participants provided a
directional or non-directional response to the VAA statements, and we logged which information was
requested via the CA. The study was approved by the Research Ethics and Data Management Committee
of the Tilburg School of Humanities and Digital Sciences at Tilburg University (reference number:
REDC 2023.13a).

3.2. Materials
3.2.1. The VAA

The VAA was a copy of the Dutch StemWijzer. This copy contained 30 statements that VAA developer
ProDemos created to represent the relevant issues in the Dutch political environment. In the tool, users are
to indicate to what degree they agree with 30 political statements (e.g., “People aged 65 and older should be
able to travel for free on trains”) using a three-point scale (agree/neither agree nor disagree/disagree), or
they may indicate that they want to skip the question. After having answered all statements, a “voting
advice” is provided, depicted as a percentage of agreement with the parties running in the elections.
The three most agreed-upon parties are highlighted at the top of the page.
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The VAA differed from the original StemWijzer only at two points. First, the additional information about
each VAA statement that was provided in the original was deleted from the VAA, as the goal was to make
a comparison with an empty VAA. Second, the name, logo, and house style of the original StemWijzer were
altered so that it was clear to participants that they were filling out an experimental VAA. ProDemos granted
permission to use the copy in this altered form for the current study (Figure 1).

Lina
ves Ve

De regering moet ervoor zorgen dat de De regering moet ervoor zorgen dat de o
hoeveelheid vee minstens de helft kleiner wordt. hoeveelheid vee minstens de helft kleiner wordt.

N

[ ] - 2 e ®

Figure 1. Screenshot of the VAA (a) and CAVAA (b). Notes: The header reads “Cattle” and the statement
is “The government must ensure that livestock numbers are reduced by half” In the CAVAA, the chatbot
introduced itself and then provided three buttons and the open chat.

3.2.2. The CAVAA

In the CAVAA, a CA in the form of a chatbot was added to the VAA. The chatbot introduced itself on the
first page of the tool and invited users to ask questions about the political attitude statements. For each
statement, users could click on one of three suggestion buttons to access additional information (Figure 1b).
The first button read “What is X?,” where “X” was replaced by a key term (such as “Cattle”). The second button
read “What is the situation now?” and clicking would lead to information about the current state of the issue.
The third button read “Pros and cons?” and clicking would open a balanced overview of no more than three
arguments per side. These pro-con arguments were based on the arguments the political parties mentioned
most frequently for and against each statement. We chose to always present an equal number of arguments
pro and con, as users may otherwise be led by the number of arguments.

Besides using the suggestion buttons, users could request information by typing a question in the open chat
window. An Al model was trained using open-source software Rasa to answer such user questions. In deciding
which output to provide, the chatbot could recognize various intents: Semantic questions (“What is/are...?”),
pragmatic questions (“How much...?”), reasons (“Why?"), party stances (“What does Y think?"), lead candidates
(“Who's the leader of Y?"), and all combinations of pros and cons (“What are the pros/cons/pros and cons”).
Moreover, the chatbot could recognize VAA-related questions (“What does neither agree nor disagree mean?”),
and it was able to respond to conversation-related expressions (reactions to “Hello”). Finally, the chatbot was
also equipped with repair strategies in case it did not understand the question asked or in case the user said
something rude.

While we used Al to recognize the user intent, no Al was used to generate the chatbot responses. Instead,
the responses were written by humans. Information in the CA was based on reliable information resources
(e.g., dictionaries and government websites) and was cross-checked by all members of the research team to
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ascertain that the information was as correct and objective as possible (for a demonstration, see https://
surfdrive.surf.nl/files/index.php/s/UiuTsI3WDtdICOq).

3.3. Measures
3.3.1. Tool Evaluation Measures

Participants’ evaluation of the tool was measured in a survey using a set of 7-point Likert-scales with
guestions measuring three aspects of the technology acceptance model (see Davis, 1989; Maranguni¢ &
Grani¢, 2015), namely ease of use (e.g., “l found the voting advice application easy to use”), usefulness
(e.g., “This voting advice application was helpful”), and playfulness (e.g., “Using the voting advice application
was fun”). These items were based on the items used in Kamoen and Liebrecht (2022; Study 2), who tailored
the original survey questions of Ahn et al. (2007) to fit the context. The reliability of all scales was acceptable
(ease of use: Cronbach’s a = .79; usefulness: a = .66; playfulness: a = .84).

3.3.2. Political Engagement Measures

We measured several different aspects of political engagement. First, participants’ perceived political
knowledge after tool usage was measured on a 7-point Likert-scale with three statements (e.g., “Using this
voting advice application helps me better understand political parties’ positions”). The same items were also
used in the study of Kamoen and Liebrecht (2022, Study 1), who based these items on Ladner (2012).
The reliability of this scale was acceptable only if the item that measured “the motivation to learn more
about politics” was excluded (o = .74).

Second, factual political knowledge was measured by letting participants judge seven statements about the
political issues in the (CA)VAA, such as “In the Netherlands, currently no CO, is stored under the surface.
True-false-don’t know.” For the analysis, an index of the number of correct answers was analyzed; “don’t
know” answers were scored as incorrect.

Third, internal political efficacy was measured using a single item: “| feel sufficiently informed to vote in the
upcoming parliamentary elections.” Finally, voting intention in terms of turnout was assessed with the item:
“l am planning to vote in the elections of the Parliament on November 22, 2023." These questions were both
based on Kamoen and Liebrecht (2022), who based these measures on Glynn et al. (2009).

3.3.3. Response Behavior

In both conditions, participants responded to the political attitude statements on a three-point scale, with an
additional fourth “skip this question” option. Due to privacy regulations, we could not access participants’
exact responses but were permitted to record whether each answer was directional (agree/disagree) or
non-directional (neutral/skip). To compare the proportion of non-directional responses, we estimated a
cross-classified multilevel logistic model with random effects for both items and participants (Quené &
Van den Bergh, 2004, 2008). A contrast test (x?) was used to compare means in the fixed part.
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3.4. Participants

Data were gathered between 31 October and 7 November 2023, about three weeks prior to the Dutch
parliamentary elections on 22 November. We asked students from the participant pool of Tilburg University
to participate in exchange for participant credits.

In total, 93 participants took part. Of them, 33 identified as male (32.4%) and 60 as female (66.9%). The average
age was 20.89 years (SD = 2.40), ranging from 18 to 28. Almost all participants were students at the university
level (97.8%), one participant preferred not to say (1.1%), and one was a student at the level of a higher
vocational education (1.1%). All participants were allowed to vote in the upcoming elections. We compared
the experimental groups for age and gender and found no differences (Gender: x%(1) = 0.31, p = .39; Age:
t(91) = 0.77, p = .22), which indicates that there is no reason to assume the groups differed a priori.

3.5. Procedure

Participants were seated in soundproof research cabins of the Dante laboratory at Tilburg University and
were instructed on how to navigate between two tabs: one in which the tool (VAA or CAVAA) was open, and
another tab that featured a survey. Participants started in the survey tab, where they read the instructions for
how to fill out the (CA)VAA and, depending on the assigned condition, how to use the chatbot. After providing
informed consent, they were instructed to go to the next tab in the browser. Here, they used the (CA)VAA,
and after having received voting advice, participants were instructed to return to the previous tab to fill out
the survey.

The survey measured tool evaluation and political engagement. Moreover, participants were also asked
several other questions in the survey, including demographic variables and their general political interest.
After completion, we informally asked the participants a couple of questions orally, mainly about their
experience with the (CA)VAA. The purpose of this was to gather qualitative feedback on the workings of the
tool. After having answered these interview questions, participants were thanked for their participation.

4. Results Study 1

Before discussing the results related to tool evaluation measures, political engagement measures, and the
users’' response behavior, we will first provide descriptive statistics related to the usage of the chatbot in
the CAVAA.

4.1. Descriptive Statistics: Chatbot Usage

In the CAVAA condition, we monitored how participants (N = 46) used the chatbot. To quantify usage, we
calculated the proportion of respondent-item combinations in which at least one suggestion button was
clicked. Across all participants and items, the chatbot was used in 44.9% of the cases. The most frequently
used button was “Pros and cons” (33.0%), followed by “What is the situation now?” (24.0%). The “What
is X?” button, explaining terminology, was the least used (5.2%).
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Participants submitted a total of 54 open-ended questions via the chatbot. In eight instances, multiple
guestions were asked by the same participant for the same VAA item, resulting in an overall open-chat usage
rate of 3.3%. User questions were about various topics, and most of them related to party positions (N = 16).
The chatbot provided correct responses to 48.1% of all queries.

4.2. Tool Evaluation and Political Engagement Measures

Table 1 shows the scores for the tool evaluation and political engagement measures for the VAA and
the CAVAA.

Table 1. Means and standard deviations on a scale from 1 (low score) to 7 (high score) in Study 1.

Tool Ease of use  Usefulness* Playfulness Perceived Factual Internal Turnout
knowledge* knowledge political intention
efficacy *
CAVAA 6.49 5.93 5.51 4.68 3.11 478 6.63
(0.76) (0.83) (1.06) (1.26) (1.45) (1.78) (0.88)
VAA 6.18 5.48 5.52 412 3.02 3.72 6.38
(0.96) (0.94) (0.77) (1.27) (1.21) (1.66) (1.11)

Note: * = CAVAA > VAA with p < .05

As for tool evaluations, results show that the CAVAA is more useful than the VAA (t(91) = 2.49; p = .014,
Cohen’s d = .51). The size of this effect can be classified as medium-sized relative to the standard deviation.
The differences for ease of use are not significant, although there is a tendency for an effect in the
hypothesized direction with a small effect size (t(91) = 1.68; p = .097, Cohen’s d = .36). No differences are
observed for playfulness (t(91) = 0.02; p = .99).

Regarding the political engagement measures, results indicate that CAVAA users report higher levels of
perceived political knowledge, and their internal political efficacy is also higher (t(91) = 2.17, p = .03,
Cohen's d = .44; t(91) = 2.97, p = .004, Cohen’s d = .62). The effects are small and medium-sized relative to
the standard deviation. However, no significant differences are found for factual political knowledge or the
extent to which participants were planning to vote (t(91) = 0.32, p =.75; t(91) = 1.19, p = .24).

4.3. Response Behavior

In the CAVAA condition, users provided non-directional answers in 13.6% of the respondent-item
combinations, compared to 18.8% in the VAA condition. A contrast test indicates that this difference is
statistically significant and large in terms of effect size: respondents gave fewer non-directional answers
when using the CAVAA compared to the VAA (x%(1) = 4.33, p = .04, Cohen’s d.,, = 1.05).

4.4. Summary

Results suggest that the CAVAA outperforms the VAA on several dimensions. In terms of tool evaluation,
the CAVAA was rated higher on ease of use and usefulness, though not on playfulness. Regarding political
engagement measures, CAVAA users reported higher perceived knowledge, and their internal political efficacy
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was higher, but no significant differences were found in factual knowledge or turnout intention. Additionally,
CAVAA users provided non-directional answers less frequently than VAA users.

5. Method Study 2
5.1. Design

Study 2 had a 2 (tool type: VAA or CAVAA) x 2 (user type: higher or lower levels of political sophistication)
between-subjects design and was again conducted in the run-up to the 2023 Dutch parliamentary elections.
This study aimed to replicate Study 1, but now with a more diverse sample of voters, and to explore whether
the effects of VAAs versus CAVAAs are also dependent on the user’s level of political sophistication.
Respondents were randomly assigned to either the VAA or the CAVAA condition, and their level of political
sophistication was measured as a quasi-experimental factor. The Research Ethics and Data Management
Committee of approved the study (also under reference number REDC 2023.13a).

5.2. Materials and Measures

The same materials and measures as in Study 1 were used. Reliabilities were acceptable for all DVs that were
measured with more than one item (ease of use: a = .82; usefulness: a =.79; playfulness: a = .88; perceived
political knowledge, 2 items: a = .82).

To distinguish between participants with relatively higher and lower levels of political sophistication, we
combined educational level and political interest into an aggregate index (Kamoen & Liebrecht, 2022).
Political interest was measured using three items (a = .89) based on Lachat (2008). The mean interest score
was rescaled to a 4-point scale to match the educational scale, ensuring equal weight. We then averaged the
two measures and performed a median split (cut-off = 2.50) to classify participants into higher and lower
political sophistication groups.

5.3. Participants

A total of 149 participants took part in Study 2. For one of these participants, we were unable to trace
whether the participant filled out the tool, and these data were therefore not considered for the analyses.
Four other participants did not fill out any demographic questions in the survey. Because two such
demographic questions were used to construct an indicator for political sophistication, it was not possible to
determine political sophistication for these respondents, and their data were consequently excluded from
the analyses. Of the remaining participants (N = 144), 74 identified as male (51.4%), 64 as female (44.4%),
and six participants did not identify as either male or female (4.2%). The average age was 33.12 years
(SD = 15.85).

We checked the gender and age distribution across the tool types and the two groups based on the level of
political sophistication. No differences were observed in mean age (in all cases: F(1, 139) < 1.28; p > .26), and
the male/female ratio was comparable in these groups (in both cases: x?(1) < .23; p > .63).
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5.4. Procedure

This study was conducted outside the lab between 9 November and 22 November 2023. Participants were
approached in person by one of the researchers in several locations, including hairdressers, tattoo shops, and
municipal buildings. In all these locations, we had consent to approach people, and if participants agreed to
take part, they were seated in a quiet location within the building. From that point onwards, the procedure
was the same as the procedure followed in Study 1.

6. Results Study 2
6.1. Tool Evaluations and Political Engagement Measures

Table 2 shows the means and standard deviations per condition. For both usefulness and playfulness, a
medium-sized main effect of tool type is observed (usefulness: F(1, 140) = 13.79, p < .001, Cohen’s d = .63;
playfulness: F(1, 140) = 8.96, p = .003, Cohen's d = .53). Participants perceive the CAVAA as more useful
and playful than the regular VAA. These effects are consistent across user groups, as both the main effect of
sophistication and the interaction between tool type and sophistication were not significant (usefulness:
F(1, 140) = 0.21, p = .62 and F(1, 140) = 0.03, p = .86; playfulness: F(1, 140) = 0.33, p = .57 and
F(1, 140) = 0.05, p = .83). In line with findings in Study 1, the effect for ease of use is only marginally
significant (F(1, 140) = 3.12, p = .08), which is consistent again across user groups since no significant main
or interaction effect was found (F(1, 140) = 0.20, p = .90; F(1, 140) = 0.77, p = .38).

Table 2. Means and standard deviations on a scale from 1 (low score) to 7 (high score) in Study 2.

Political Tool Ease of Useful- Playful- Perceived Factual Internal Turnout
sophistication use ness* ness* knowledge* knowledge* political intention*
efficacy*
Low CAVAA  6.38 5.67 5.49 479 2.69 475 6.06
(0.76) (0.94) (1.16) (1.35) (1.75) (1.78) (1.64)
VAA 5.90 5.02 497 4.36 2.37 4.49 5.97
(1.22) (1.23) (1.28) (1.32) (1.80) (1.76) (1.52)
High CAVAA  6.25 5.79 5.64 4.94 4.08 5.42 6.87
(1.41) (1.20) (0.9¢6) (1.60) (1.36) (1.65) (0.53)
VAA 6.09 5.08 5.04 4.06 3.94 5.14 6.69
(0.75)  (0.99) (1.09) (1.33) (1.41) (1.77) (0.76)

Notes: * = Main effect of political sophistication: higher scores for higher politically sophisticated users, * = main effect
of tool type: higher scores in the CAVAA condition compared to the VAA condition.

As for the political engagement measures, results show a small-sized main effect of tool type for perceived
knowledge (F(1, 140) = 7.92, p = .006, Cohen's d = .47), with scores being higher for CAVAA users. This effect
is consistent across participants’ levels of political sophistication, as neither the main effect of sophistication
(F(1, 140) = 0.00, p = .995) nor the interaction reached statistical significance (F(1, 140) = 0.71, p = .40).

Factual knowledge scores do not differ between the CAVAA and VAA (F(1, 138) = 0.72, p = .40). However,
results show a large significant effect of political sophistication: participants with lower levels of political
sophistication score substantially lower on factual knowledge compared to their more sophisticated peers
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(F(1,138)=30.81, p < .001, Cohen’s d = 1.00). This difference does not appear to be driven by tool usage, as
the interaction between tool type and sophistication was not significant (F(1, 138) = 0.72, p = .40).

Finally, results for internal political efficacy and turnout intention show a consistent pattern: no significant
differences appear between tool types (F(1, 140) = 0.88, p = .35; F(1, 140) = 0.72, p = .40). In contrast,
political sophistication has a significant effect on these scores, as more politically sophisticated participants
report higher internal efficacy scores and also report being more likely to vote (F(1, 140) = 5.25, p = .02,
Cohen’s d = .38; F(1, 140) = 14.48, p < .001, Cohen’s d = .69). Again, these effects are not moderated by
tool type, as no significant interactions are found (self-efficacy: F(1, 140) = 0.001, p = .98; turnout intention:
F(1, 140) =0.11, p = .74).

6.2. Response Behavior

Regarding the proportion of non-directional responses (see Table 3), results show tendencies for main effects:
both lower politically sophisticated users (x2(1) = 3.67, p = .056) and VAA users are more likely to provide
non-directional responses (x?(1) = 2.88, p = .09). The interaction between tool type and respondent type is
not statistically significant (x?(1) = 0.11, p = .75). The differences between conditions and levels of political
sophistication are large relative to the between-item standard deviation (Cohen’s d > 1.23) and also large in
terms of percentages (roughly a 4% difference between tool types and user groups).

Table 3. Percentage non-directional answers for CAVAA and VAA users with higher and lower political
sophistication in Study 2.

Political sophistication Tool % non-directional S? jtems S? participants
answers (Logit)
Low CAVAA 15.2% (-1.72) 0.199 0.67
VAA 20.0% (-1.39) 0.40
High CAVAA 12.0% (-1.98) 0.97
VAA 14.7% (-1.76) 0.85

6.3. Chatbot Usage

Table 4 displays chatbot usage by user type. Results indicate that less politically sophisticated participants
more frequently requested semantic information (x2(1) = 9.44, p = .003, Cohen’s ditems = 1.09), while higher
politically sophisticated users more often consulted pro and con arguments (x2(1) = 12.95, p < .001,
Cohen’s dy.ms = 1.04). No significant difference was found for the use of pragmatic information
(x?(1) = 1.13, p = .32). This suggests that the type of information users seek varies with their level of
political sophistication, even though the overall proportion of users requesting information via buttons at
least once did not differ between these groups (x?(1) = 0.53, p = .47).

In addition to button usage, participants submitted a total of 67 questions via open chat. After accounting
for multiple open-ended questions related to the same respondent and item, this corresponds to 2.3% of
respondent-item combinations. Including these open-ended questions in the overall measure of information
requests, information was accessed in approximately 24% of cases, with no significant differences between
more and less politically sophisticated users.
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Table 4. Proportion of respondent-item combinations in which a specific button is clicked at least once in
Study 2 (Logit between brackets).

Political Semantic Pragmatic Pro and con Clicking at least Requesting
sophistication information information argument 1 button information
button* button button* (incl. chat)
Low 4.3% (-3.09) 10.5% (—2.14) 13.9% (-1.82) 24.8% (—1.19) 24.8% (—-1.19)
High 1.8% (—3.88) 9.1% (—2.29) 19.8% (—1.40) 23.4% (-1.11) 23.4% (-1.12)

Note: * =p < .05

6.4. Summary

The overall positive effects of the CAVAA compared to the VAA, as found in Study 1, are also observed in a
more diverse sample. Moreover, Study 2 shows that tool type does not interact with user type across tool
evaluation measures, political engagement measures, or response behavior to VAA statements. Regarding
information-seeking behavior within the CAVAA, differences between lower and higher politically
sophisticated users emerged: less sophisticated users more frequently request explanations of terms, while
more sophisticated users more often review pro and con arguments. Given these different behavioral
patterns, a relevant question that will be addressed in Study 3 is how both users with high and low political
sophistication evaluate and interact with a CAVAA compared to an enhanced VAA (VAA+) that includes
supplementary information in the web environment of the tool.

7. Method Study 3
7.1. Design

Study 3 employed a 2 (tool type: VAA+ or CAVAA) x 2 (user type: higher or lower levels of political
sophistication) between-subjects design, comparable to the design in Study 2. Participants were randomly
assigned to one of the two tool types, while political sophistication was measured quasi-experimentally.
The study was conducted in the lead-up to the European parliament election in the Netherlands on 6 June
2024. Ethical approval was obtained from the Research Ethics and Data Management Committee of the
Tilburg School of Humanities and Digital Sciences at Tilburg University (reference number: REDC 2023.13b).

7.2. Materials

As in Studies 1 and 2, we developed two versions of the tool based on a copy of StemWijzer (Figure 2).
The tools featured 30 political attitude statements relevant to the 2024 European parliament elections.
In the VAA+ version, users could access four types of additional information within the web interface.
Semantic explanations of difficult terms were available by clicking on highlighted words in the statements.
Information about the status quo, pro and con arguments, and party stances were accessible through
a button.

In the CAVAA condition, a chatbot was integrated into an otherwise empty version of the VAA, without
highlighted terms or clickable buttons. To maintain functional equivalence with the VAA+, the chatbot
included four preset buttons corresponding to the same information types. Additionally, it featured an open
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text field, allowing users to type their own questions and access a wider range of information than the static
VAA+ interface. The chatbot was built using the same approach as in previous studies.

n T Kieswijs n o Kieswijs

Oekraine bij de EU Oekraine bij de EU

Oekraine moet worden toegelaten tot de Oekraine moet worden toegelaten tot de
Europese Unie. Europese Unie .

@ Hoelshetni? I Voorsentegens  ¥aw Partistandpunten

[ JEES - I
- e ]

Figure 2. Screenshot of the VAA+ (a) and CAVAA (b). Notes: The header reads “Ukraine’s accession to the
EU” and the statement is “Ukrain should join the EU." In the VAA+, the highlighted term (“European Union”)
is clickable, and three additional clickable buttons are displayed below the statement; in the CAVAA, four
buttons are displayed, each leading to the same information as in the VAA+ (i.e., via the three buttons and the
highlighted term).

7.3. Measures

Political sophistication was measured as in Study 2 by combining political interest (a = .82) and education. Tool
evaluation and political engagement measures were identical to previous studies, adapted to the European
election context. Just like in Study 1 and 2, the scales showed acceptable consistency (ease of use: a = .93;
usefulness: a = .76; playfulness: a = .80; perceived knowledge: 2 items; a = .87). We again measured users’
factual political knowledge, logged directional versus non-directional responses, and tracked button clicks and
open chat questions in the CAVAA condition. Differences between conditions were analyzed using multilevel

models, following the approach from Studies 1 and 2.

7.4. Participants and Procedure

Study 3 was conducted outside the lab between 22 May and 6 June 2024, following a comparable procedure
to that used in Study 2. A total of 159 participants took part: 92 participants identified as male (57.9%), 66 as
female (41.5%), and one as other (0.6%). The average age was 45.06 years (SD = 19.63). We compared gender
and age distribution across conditions. No differences were observed in mean age (in all cases: F(1, 139) < 1.28;
p > .26) and gender (x3(1) < .63; p > .73).

8. Results Study 3
8.1. Tool Evaluation and Political Engagement Measures
The scores for ease of use, usefulness, and playfulness do not differ between the two tool types, nor

between participants with higher or lower levels of political sophistication (in all cases: F(1, 155) < 2.62,
p > .11; see Table 5).
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For the political engagement measures, only the main effects of political sophistication are observed.
Consistent with findings from Study 2, more politically sophisticated users’ internal self-efficacy is higher,
they report a higher turnout intention and score higher on factual knowledge questions (in all cases:
F(1, 155) > 5.28, p < .02). No other main effects or interactions between tool type and political
sophistication are observed (in all cases: F(1, 155) < 1.36, p > .25).

Table 5. Means and standard deviations on a scale from 1 (low score) to 7 (high score) in Study 3.

Ease of use Usefulness Playfulness Perceived Factual Internal Turnout
knowledge knowledge political intention
efficacy

VAA+, low 6.27 5.63 5.41 496 2.44 517 5.72
sophistication (0.55) (0.83) (1.01) (1.10) (1.36) (1.48) (1.70)
VAA+, high 6.45 5.73 5.68 5.10 3.58 5.60 6.56
sophistication (1.03) (1.02) (0.91) (1.21) (1.31) (1.10) (1.04)
CAVAA, low 6.36 5.89 5.60 472 2.74 5.38 5.56
sophistication (1.06) (0.97) (1.10) (1.56) (1.85) (1.35) (1.79)
CAVAA, high 5.99 5.68 5.66 4.85 3.31 5.87 6.44
sophistication (1.43) (1.06) (1.07) (1.40) (1.67) (1.112) (1.19)

8.2. Response Behavior

The proportion of non-directional answers (Table 6) did not differ between participants with relatively high
versus low levels of political sophistication, between tool types, or in their interaction (in all cases: x%(1) < 0.82,
p > .37).

Table 6. Percentage non-directional answers in Study 3 (Logit used in the analyses between brackets).

Non-directional Semantic Pragmatic Pro and con Party stances
answers information information arguments button
button button button

VAA+, low 11.1% (—2.08) 1.3% (—4.32) 13.3% (—1.88) 21.6% (—1.29) 6.6% (—2.64)
sophistication
VAA+, high 10% (—2.20) 2.0% (—3.89) 12.7% (-1.92) 17.6% (—1.54) 15.4% (-1.70)
sophistication
CAVAA, low 11.9% (—2.00) 5.6% (—2.82) 7.6% (—2.49) 11.9% (—2.00) 3.8% (-3.22)
sophistication
CAVAA, high 10.1% (—2.19) 2.5% (-3.67) 4.3% (-3.11) 6.3% (—2.70) 2.9% (-3.51)

sophistication

8.3. Information Requests Made

There was a tendency for semantic information to be requested more often in the CAVAA than in the VAA+
(x%(1) = 3.15, p = .08), but neither political sophistication (x?(1) = 0.19, p = .66) nor its interaction with tool
type (x2(1) = 1.77, p = .32) was significant.

For other information types, a clear pattern emerged: pragmatic information, pro and con arguments, and party
stances were all requested significantly more often in the VAA+ than in the CAVAA (in all cases x2 > 7.49,
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p < .01), with no significant effects for political sophistication or its interaction (all x%s < 2.74, p's > .16).
The size of the observed differences between tool types is consistently large relative to the between-item
variance, and also substantial in practical terms, as some information types are requested twice or even three
times as often in the VAA+ condition (Table 6).

Among the 78 CAVAA users, 40 open-ended questions were submitted (Response accuracy: 27.5%),
corresponding to 27 unique respondent-item combinations (1.15%). Including these in the total measure of
information-seeking behavior confirms the same overall pattern: participants requested information more
frequently in the VAA+ than in the CAVAA.

8.4. Summary

No differences can be observed between the VAA+ and CAVAA in tool evaluation, political engagement
measures, or the proportion of non-directional answers—regardless of political sophistication. Differences
do emerge in the information requests made. There is tendency for semantic information to be requested
more often in the CAVAA, while status quo information, pro and con arguments, and party stances are more
frequently accessed in the VAA+.

9. General Discussion

In three experimental studies, we examined the effects of CAVAAs compared to traditional VAAs without
additional information (Studies 1 and 2), and to an enhanced VAA with clickable information buttons (VAA+;
Study 3). The studies differed in sampling strategy and context: Study 1 was conducted in a controlled lab
setting with a sample of highly educated participants, whereas Studies 2 and 3 targeted more diverse
populations, allowing for a comparison between groups in their level of political sophistication. In terms of
timing, Studies 1 and 2 took place in the run-up to the 2023 Dutch parliamentary elections (first-order
elections), while Study 3 was conducted during the 2024 European elections (second-order elections). In the
next sub-sections, we reflect on the most important findings across these studies and relate the findings to
theory and practice.

9.1. VAAs versus CAVAAs

Studies 1 and 2 show that CAVAA users actively engaged with the chatbot, using buttons in 25% (Study 2) to
43% (Study 1) of respondent-item combinations, while typing questions in 2-3% of the cases. This supports
Krosnick’s (1991) satisficing-optimizing model: the less effort required to access information, the more likely
voters are to engage. In other words, easily accessible information encourages voters to read it, which aligns
well with the core purpose of VAAs—to inform voters.

CAVAAs were also evaluated more favorably than VAAs in terms of usefulness and perceived knowledge
(Studies 1 and 2), internal political efficacy (Study 1), and perceived playfulness (Study 2). Despite this variation
in the exact effects observed, the overall pattern is clear and in line with H1 and H2, CAVAAs outperform
traditional VAAs without information in terms of tool evaluation and political engagement measures. This
conclusion aligns with Study 1 in Kamoen and Liebrecht (2022). Notably, our studies used more realistic and
construct-valid materials.
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As in Kamoen and Liebrecht (2022), current studies did not indicate an effect of tool type on the extent
to which users plan to cast a vote. Kamoen and Liebrecht (2022) attributed this to the lack of ecological
validity in their study, which is not an explanation here. In current studies, the scores for voting intention were
consistently high (6.5 on a 7-point scale), which might point to a ceiling effect and perhaps to providing socially
desirable answers. A suggestion for future research is therefore to construct a survey item playing into this
potential bias.

Current studies also included the response behavior to political attitude statements as an unobtrusive indicator
of comprehension difficulties. CAVAA users provided fewer non-directional responses compared to users
of traditional VAAs, although the effect in Study 2 was only marginally significant. Hence, in line with H3,
providing additional information in a chatbot is likely to mitigate comprehension challenges and satisficing
behavior when filling out a VAA.

9.2. VAA+ Versus CAVAA

A guestion is whether the benefits of the CAVAA stem from the chatbot interface itself or from the availability
of additional information. Results of Study 3 showed no significant differences between CAVAA and VAA+
in terms of tool evaluations, political engagement measures, or response behavior. This suggests that the
presence of information, regardless of how it is accessed, is the main driver of the effects observed in Studies 1
and 2.

Interestingly, Study 3 did reveal differences in the type and frequency of information accessed through the
CAVAA versus the VAA+, as there was a tendency for semantic information to be requested more frequently
in the CAVAA, whereas status quo information, pro and con arguments, and party stances were more
frequently accessed in the VAA+. These findings raise several points for discussion. First, why would one
type of information be requested more frequently in the CAVAA, whereas all other types are more often
consulted in the VAA+? A likely explanation lies in the way information was presented. In the VAA+,
semantic information was available via highlighted terms within the statements, while other types of
information were accessible via buttons. Post-study interviews indicated that some users interpreted the
highlighted terms as indicators of importance rather than as interactive elements, potentially explaining the
lower access rate. It would be worthwhile to test this explanation in a future study.

Another point concerns how to interpret the finding that information was accessed more frequently in the VAA+
than in the CAVAA. One explanation is that the VAA+ aligns better with the low-effort information processing
strategies (Krosnick, 1991) that many users apply. Alternatively, VAA+s might facilitate information access more
effectively because users are more familiar with this interface. If so, we may expect differences in usage patterns
between CAVAAs and VAA+s to diminish over time as users are expected to become more accustomed to
conversational interfaces. A third interpretation is that VAA+ users may have clicked multiple buttons in search
of specific information, while CAVAA users were able to formulate more targeted queries through open chat.
In addition, in the CAVAA it was possible to re-read texts that were requested, as it was always possible to
scroll through the chat, whereas an additional button-click was required to re-read button-information from
the VAA+. If this explanation is valid, the higher number of clicks in the VAA+ condition might underscore the
potential value of developing CAVAAs. Future research should explore these mechanisms in greater depth to
better understand the differing engagement patterns across formats.
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9.3. Political Sophistication

In Studies 2 and 3, we distinguished users based on their level of political sophistication. A key finding is that
tool type effects were not moderated by political sophistication, suggesting that the benefits of contextual
information are consistent across user groups. The studies did reveal several main effects of sophistication:
more politically sophisticated users scored higher on factual knowledge and reported a higher likelihood of
voting. These outcomes align with expectations of what one might expect for more and less politically
sophisticated users, and therefore merely give confidence in the construct validity of the measurement.

In Study 2, we also observed differences in information-seeking behavior: less politically sophisticated users
more often accessed semantic information, whereas more sophisticated users more frequently consulted pro
and con arguments. Interestingly, these patterns did not emerge in Study 3. We attribute this discrepancy to
the nature of the election, and more specifically, to how this may have affected the sample we were able to
recruit. While Studies 1 and 2 were conducted during first-order national elections, Study 3 focused on the
second-order European parliament elections, which typically receive less public attention, media coverage,
and voters also tend to know less about such elections (Reif & Schmitt, 1980). We suspect that differences
in public interest between first- and second-order elections affected not only who participated in the study,
but also the nature of the participant groups. Although recruitment took place in similar locations, recruiting
participants during the European elections was noticeably more difficult. The samples from Studies 2 and 3,
therefore, differed, not just in composition; for instance, participants in Study 3 were generally older, but may
have also differed in the underlying characteristics of the higher and lower-sophisticated groups.

10. Conclusion

In conclusion, our findings suggest that embedding contextual assistance in a VAA, whether through a chatbot
or clickable buttons in the web environment, improves tool evaluation and political engagement measures, and
also helps users provide directional answers to the statements. These benefits occur across levels of political
sophistication, making both VAA+s and CAVAAs promising tools to encourage users to inform themselves
about the political issues at stake. At the same time, more research is needed to understand why voters request
more information in a VAA+ than in a CAVAA. Based on current findings, it is not possible to determine whether
this is an argument in favor of CAVAAs or VAA+s. We therefore encourage further research on the integration
of (controlled) chatbots in the context of VAAs, but in a way that balances both the information needed and
the ethical considerations of voters, governments, and supra-national agreements such as the Al Act.
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