
Yang, T., et al. (2021). Effects of Knowledge and Reflection in 
Intrapersonal Deliberation. Journal of Deliberative Democracy, 
17(1), pp. 134–148. DOI: https://doi.org/10.16997/jdd.964

SYMPOSIUM

Effects of Knowledge and Reflection in Intrapersonal 
Deliberation
Tian Yang*, Yang Wang† and Weiyu Zhang‡

Deliberation is not a black box. In this article, we look at intrapersonal deliberation, a process different 
from interpersonal deliberation. In particular, we examine two variables, that is, knowledge access and 
reflection, looking at their effects on attitudes, attitude certainty, and willingness to express opinions. 
A between-subjects 2 × 2 factorial experimental study (N = 83) shows that both knowledge access and 
reflection could serve as ‘double-edged swords’ in deliberation. Knowledge access changed attitudes 
toward a milder position while reduced willingness to express opinions in public. Meanwhile, reflection 
increased perceived attitude correctness, which might have a mixed implication for deliberation. Further 
theoretical and practical implications are discussed.
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Introduction
Almost two decades have passed since the phrase 
‘deliberative turn’ (Dryzek 2000) was coined. Despite 
the increased level of attention given to deliberative 
democracy in both theory (Cohen 1997; Dahlberg 2007; 
Dryzek 2016; Gastil 2008; Goodin 2003; Gutmann & 
Thompson 2009; Habermas 1984; Mansbridge 1983; 
Mercier & Landemore 2012; Sanders 1997; Young 2002) 
and practice (Cappella, Price & Nir 2002; Chang, Jacobson 
& Zhang 2013; Fishkin 1995; Luskin et al. 2014; Stromer-
Galley & Muhlberger 2009; Perrault & Zhang 2019), we 
still know very little about the empirical mechanisms 
behind deliberation. Many existing studies have applied 
a simple ‘input-output’ model to examine the effects of 
deliberation. This model treats deliberation as a ‘black 
box’ (Stromer-Galley & Muhlberger 2009), which focuses 
on the deliberation process as a whole and is primarily 
interested in the outcomes that the whole deliberation 
process brings about. Although this approach contributes 
to the understanding of deliberation’s overall effects on 
psychological and behavioral outcomes, it fails to clearly 
differentiate the specific mechanisms in deliberation as 
well as their corresponding effects. It is thus imperative 
to open the ‘black box’ now to examine how the different 
components of deliberation work. In this article, we 
first categorize deliberation into two types, namely 
intrapersonal and interpersonal deliberation. Moreover, 
this study tries to decompose intrapersonal deliberation 
into two components: knowledge access and reflection. 

In practice, deliberation experiments usually include a 
stage before the interpersonal deliberation starts, which 
allows participants to access background knowledge 
about the deliberation topic (e.g., Fishkin 1995; Luskin 
et al. 2014; Stromer-Galley & Muhlberger 2009; Perrault 
& Zhang 2019). Scholars proclaim that such background 
knowledge will help participants to enter deliberation with 
informed opinions. Very few studies, however, specifically 
focus on this first stage of intrapersonal deliberation (see 
Kim 2016 for an exception). Moreover, several scholars 
belittle the value of intrapersonal deliberation, regarding 
it as merely information processing (Weinmann & Vorderer 
2015) or as a process ‘of inferior quality compared to public 
deliberation’ (Weinmann 2016: 8), because ‘it is usually 
deliberation with others, rather than solitary reasoning, 
which will have the desired transformative and epistemic 
properties’ (Landemore & Mercier, 2012: 920). 

We argue that intrapersonal deliberation not only 
serves as an information acquisition session, in which 
accessing knowledge is deemed as the primary activity 
according to previous studies (Luskin et al. 2014; Stromer-
Galley & Muhlberger 2009), but also triggers self-
reflection (e.g., Fournier et al. 2011), which is essential 
to the idea of deliberative democracy. We believe that 
investigating two salient components in intrapersonal 
deliberation, namely knowledge access and reflection, 
is especially relevant to the current digital age, in which 
information is abundant but thoughtful consideration 
seems lacking. Civic technologies, at least in our view, 
can make both the implementation of each component 
and the examination of the mechanism of each feasible. 
In order to achieve different goals and cope with distinct 
contexts, we could use the appropriate technologies for 
these two components accordingly. Although knowledge 
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access is a mechanism in which information flows from 
outside into deliberators, reflection triggers deliberators 
to think about their existing knowledge and prepare their 
opinions for future expression to the outside world. With 
careful reflection on their original positions, participants 
integrate knowledge into their own opinions; this could 
help in forming a more thorough judgment on the 
deliberation topic (Mansbridge 1983; McLeod et al. 1999). 
Hence, we define intrapersonal deliberation as an internal 
communication process, different from the interpersonal 
deliberation that happens with the presence of other 
people and through exchanges of views among individuals. 

Intrapersonal deliberation differs from interpersonal 
deliberation, firstly because the latter requires the presence 
of other people. Intrapersonal deliberation, in contrast, 
could be implemented in a solitary state with the help 
of civic technologies. We are not saying that these two 
components, that is, knowledge access and reflection, never 
occur during interpersonal deliberation. Obviously, people 
could get knowledge from other people and be motivated to 
rethink their own views when encountering disagreements 
(e.g., Zhang & Chang 2014; Zhang 2015). A second 
difference is, however, that interpersonal communication 
achieves the two components through gives and takes 
of views and reasons among individuals. In other words, 
without a communication process between people, 
interpersonal deliberation cannot trigger knowledge access 
and reflection. For that reason, intrapersonal deliberation 
can be found in settings that do not involve direct personal 
interactions, such as when citizens encounter media 
information in their daily lives. In the present study, we try 
to use civic technologies to trigger knowledge access and 
reflection when participants are alone by themselves. 

In this study, we conducted a between-subjects 
experiment (N = 83) to examine the effects of knowledge 
access and reflection in intrapersonal deliberation. A simple 
computer-based civic technology, providing information 
and asking participants to answer questions on a Webpage, 
was used to facilitate intrapersonal deliberation. By 
consequence, we looked at three sets of variables as effects: 
attitudes, attitude certainty, and willingness to express 
opinions. We found that knowledge access significantly 
changed attitudes but lowered the intention of future 
opinions expression in public, while reflection increased 
the level of perceived attitude correctness, a dimension of 
attitude certainty (Petrocelli, Tormala & Rucker 2007). 

Literature Review
Why intrapersonal deliberation?
Goodin and Niemeyer (2003) suggest that deliberation 
is composed of discussion and consideration, and 
discussion is not usually seen as an end but a means to 
consideration. They argue that consideration should 
come earlier than discussion. It is impossible to have 
interpersonal deliberation if participants do not possess 
a basic understanding of the deliberation issue. In other 
words, these prior ideas and information constitute the 
‘raw materials’ for later interpersonal discussion. Hence, 
intrapersonal deliberation, a process to reflect, consider 
and prepare one’s positions before discussion, is necessary 

in the whole deliberation process. Without intrapersonal 
deliberation, interpersonal deliberation is basically relying 
on a ‘polarized symbolic attitude’ (Goodin, 2008: 59) based 
on biases and myths rather than on factual information 
and careful considerations to exchange arguments, which 
hardly lead to successful decision making. 

Information acquisition, or knowledge access, is thus 
important in the whole deliberation process. Using a 
field study, Goodin and Niemeyer (2003) compared 
attitude changes during the information phase and the 
discussion phase. They also asked participants to rank 
sources in terms of perceived impacts on their attitude 
changes. They found that from both sets of data, it is the 
information phase rather than the discussion phase that 
changes attitudes the most. This evidence supports the 
significance of information in deliberation. 

In addition to this, opinion quality1 matters for 
deliberation scholars, because it is believed that pursuing 
reasoning to gain a prudential opinion is a crucial criterion 
for deliberation (Aristotle 1991; Cohen 1997; Dahlberg 
2001; McBride 2003; Mercier & Landemore 2012). The 
Elaboration Likelihood Model (ELM) suggests that a higher 
level of political knowledge also brings a prudential view 
as well as a long-lasting attitude (Petty & Cacioppo 1986). 
Before deliberation, individuals might not have the 
chance to be involved in an intensive process of attitude 
formation. They merely rely on peripheral routes to decide 
their positions. The ELM suggests that a stronger ability, 
or the ‘requisite knowledge and opportunity to consider 
the arguments impartially’ (Petty & Cacioppo 1986: 
19), predicts the pursuit of central routes to deliberate 
in attitude making, which might change attitudes and 
improve the quality of attitudes. These attitudes might 
become more stable, easier to access, and possess higher 
levels of confidence. Directly providing knowledge access 
in intrapersonal deliberation would serve this purpose. 

Another indispensable component in intrapersonal 
deliberation is reflection, which is necessary to the 
consideration part of deliberation. Chambers (2003: 
308) characterized deliberative democracy as a ‘talk-
centric’ rather than a ‘vote-centric’ view of democracy. 
Talk contains an exchange of reasons for or against other 
positions, in which justification is necessary. On the other 
hand, listening is also indispensable in allowing talk to 
take effect (Dobson 2014). After listening, reflection is 
required to scrutinize the proposals and positions one 
heard. Hence, it is believed that justification and reflection 
are both essential for deliberation (Dryzek 2016).

Although reflection could be triggered by a social 
process of listening to others, it could also be implemented 
internally or individually. For example, Goodin (2000) 
suggests the method of ‘deliberation within’: people 
never use complete syllogisms in conversation, as they 
always assume that others are trying to make meaning. 
This shows that we understand other people mainly by 
imagining others’ voices inside our own heads. Thus, it is 
also plausible to artificially project ourselves to others and 
to ask ‘what would I say?’ to construct an imaginary face-
to-face deliberation inside our heads. The imagination of 
others would allow members of the wider society to be 
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‘communicatively present’ in one’s mind, which makes 
intrapersonal deliberation possible.

In reality, knowledge access might also contribute to 
reflection by triggering people to think about their own 
opinions. However, conceptually, they are different and by 
treating them as two independent components, we can 
better open the ‘black box’ of deliberation and understand 
the mechanisms working behind the process. Moreover, 
in the digital age, we can design civic technologies 
that implement and examine knowledge access and 
reflection separately. In particular, some human-computer 
interaction (HCI) technologies could stimulate participants 
to carefully think about their own opinions, consider the 
reasons behind them, and make a thorough judgment. 
Hence, we believe that it is necessary both theoretically 
and practically to distinguish these two components, 
which we will further discuss in the next two sections. 

Knowledge access and intrapersonal deliberation
Muhlberger and Weber (2006) found that discussions 
in interpersonal deliberation do not significantly 
improve participants’ knowledge, whereas reading 
and contemplating the knowledge materials do. Their 
results suggest that to foster an informed opinion, mere 
interpersonal deliberation is not enough. Deliberation 
scholars usually add a ‘library session’ (Stromer-Galley & 
Muhlberger 2009) or ‘briefing material’ (Fishkin 1995) 
before interpersonal deliberation. They believe that this 
would provide basic background information and enhance 
participants’ knowledge of the deliberation topic. 

One important reason to provide information access is to 
enhance the opinion qualities of participants. In addition to 
the theoretical reasons mentioned in the previous section, 
in a laboratory experiment, Eveland and Schmitt (2014) 
found that the number of stories one reads positively 
predicts the amount of factual knowledge and the ability 
to build connections between different issues and actors. 
Recognizing the interrelations among ideas is deemed to 
be an antecedent of reasoning (Graber 2001: 14). 

In addition to this, knowledge access also contributes 
to the societal-level democratic merit of deliberation. One 
major reason to pursue deliberative democracy is that it 
is more inclusive than aggregative democracy (Goodin 
2003; Young 2002), which merely relies on voting and 
could lead to ‘the tyranny of the majority’ (Tocqueville 
1996/1835: 413). By contrast, deliberative democracy 
includes the arguments of marginalized groups into its 
overall consideration. An equal presence in deliberation, 
however, never equates to equal participation (Sanders 
1997), and there are asymmetrical power relationships in 
the deliberation process (Dahlberg 2007). There are special 
people with more political knowledge, or more usage of 
the media as a proxy for gaining political knowledge, who 
are more likely to engage in political discussions and other 
political participation activities (Cappella et al. 2002; Delli 
Carpini & Keeter 1996; Ho & McLeod 2008; Jung, Kim & de 
Zúniga 2011; Kim, Wyatt & Katz 1999). Political knowledge 
provides the facts that make participants aware of the 
relevance of politics to their lives and the opportunities 
to participate in politics (Delli Carpini & Keeter 1996: 

224–225). Deliberation, adopting the norms from 
modern Western scientific debate, usually would privilege 
formal speech (Young 1996), which would disadvantage 
those marginalized groups with little political knowledge. 
Hence, we could expect that providing knowledge would 
help with this problem. 

In empirical studies, Lee (2009) analyzed data from 
a representative survey in Hong Kong, which found 
that political knowledge correlates with the frequency 
of interpersonal political discussion. Associational 
relationships, however, could not clarify the causal 
order between political knowledge and political talks. 
It also ascribes the realm of political expression as a 
private conversation between acquaintances, which 
fails to examine other types of opinion expression, such 
as interpersonal deliberation. Kim (2016) conducted 
an experiment, which asked participants to attend a 
deliberation after processing background information 
materials. She found that participants processing high-
information materials expressed more opinions than 
those processing low-information materials. A structured 
experimental design, however, recruits participants 
who are willing to attend a deliberation; this might not 
have captured the influence of information on ordinary 
participants who are originally reluctant to talk. In short, 
we still lack a thorough understanding of knowledge in 
intrapersonal deliberation. 

Reflection and intrapersonal deliberation 
As we mentioned before, deliberation is not a debate 
that aims to persuade others. It requires reflection. This 
process is different from knowledge access, which aims 
to provide factual information. The goal of reflection is 
not to change the amount of information one possesses, 
but to scrutinize the original ideas and prepare a quality 
opinion for its expression to the outside world. 

Very few empirical studies in political communication 
and deliberation however, paid attention to reflection. 
One exceptional study (McLeod et al. 1999) used survey 
data, measuring reflection as respondents’ thinking, 
recalling, and following up on political information 
from the media, and found that participants who tend 
to reflect on issues are more likely to speak in an online 
forum. They explained that reflection contributes to the 
consolidation of information learned from the news. 
Mediated by political knowledge, more reflection is thus 
associated with a higher level of forum participation. This 
study partially endorsed the significance of reflection. It, 
however, failed to infer a causal relationship. Furthermore, 
this study defined reflection merely as the extent of 
processing information obtained from the mass media, 
which did not have a strong relationship with deliberation. 
Perhaps it just reflected interest in the topic or political 
sophistication. On the contrary, Weinmann (2018) adapted 
the definition of ‘private deliberation’ from Mercier and 
Landemore (2012), who gauged the ‘deliberation within’ 
or the level of reflection by several criteria: the simulation 
of divergent opinions, the acquisition of arguments for 
these opinions, and their evaluation. Weinmann (2018), 
however, just constructed a scale with several items for 
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gauging reflection, while this scale hardly contributed to 
the examination of a causal relationship. To investigate 
the causal effects of reflection, it is necessary to conduct 
experiments. As previous studies have, however, primarily 
relied on survey items to measure reflection, very few 
studies have developed a manipulation on reflection in 
intrapersonal deliberation. Hence, this study will develop 
a design to trigger reflection in intrapersonal deliberation, 
which will be discussed in the next section. 

A civic tech design of reflection in intrapersonal deliberation
Previous studies have used several methods to provide 
knowledge access (e.g., briefing materials in a deliberative 
poll, Fishkin 1995), but they rarely offer a reflection 
session. We believe that a civic tech design can help 
with stimulating and testing reflection in intrapersonal 
deliberation. The inspiration for the reflection design in 
this study, which is operationalized as answering open-
ended questions, mainly comes from the literature on 
education and HCI (e.g., Xiao et al. 2015; Menon, Zhang 
& Perrault 2020). Education scholars have studied 
reflection for a long time, especially through the form of 
allowing students to provide several outputs to enhance 
their learning performances. For example, Schaffer and 
Hannafin (1986) found that adding multiple choice 
questions in the instruction video enhanced scores in 
the recall test. Asking students to generate questions 
on the material they process also leads to gains in 
comprehension (Rosenshine, Meister & Chapman 1996). 
In addition to this, with the rise of online education, 
nowadays HCI scholars increasingly try to use reflection to 
enhance the efficiency of remote learning. For example, 
in addition to simple quizzes embedded in interactive 
instruction videos, scholars design interactive learning 
systems to ask students to provide audio explanations 
(Kim et al. 2015) or textual reflections (Glassman et al. 
2015). It is found that students like these designs, which 
ask them to explain their processes of solving problems 
or to write texts about their own understanding of the 
instruction materials. Although these studies usually 
provide other complicated interaction forms, such as 
interpersonal feedback, and merely measure the affection 
shown toward the design, we could still borrow the ideas 
of using relatively complex forms of feedback, instead 
of simple forms like answering objective quizzes, to let 
participants be more mindful about their opinions and 
to trigger reflections.

Several theoretical considerations predict the effects of 
this reflection design. Pingree (2007) summarized three 
types of expression effects in deliberation. Although he 
built the model based on interpersonal deliberation, 
some mechanisms would still work in intrapersonal 
deliberation. First, people generally have the motivation 
to perform well during the deliberation process, the 
expectation effect, which indicates that awareness 
of the future action to write a response to received 
content enhances the attention paid to and cognitive 
efforts spent on the provided knowledge materials in 
intrapersonal deliberation. This could lead to a higher 
level of knowledge processing during intrapersonal 

deliberation. Meanwhile, the composition effect shows 
that attitude articulation would increase the accessibility 
of an attitude because expression itself uses working 
memories, which indicates that at least reflection would 
change the accessibility of attitudes. In addition, as a 
persuasive expression usually is more likely to be public-
spirited, a motivation to perform well in expression 
would encourage people to write more public-spirited 
responses. Derived from self-perception theory (Bem 
1967), which mentions that people would infer their 
attitudes from their behaviors, a more public-spirited 
expression has the potential to form a more public-
spirited attitude during this whole process.

Empirically, generation effect research in educational 
psychology (Slamecka & Graf 1978) shows that content 
generated by the subjects themselves enhances memory 
over just being presented with content. A specific 
instantiation further shows that asking participants 
to simply give answers to the question ‘why’ to explain 
stimulus information (Pressley et al. 1987) contributes 
to recall. Although these studies tested the memory 
effects of answering questions, very few studies looked at 
attitudinal effects in a political context. One exception by 
Fournier et al (2011) found that a simple design, which 
forces participants to consider multiple dimensions of the 
issue by asking them to finish multiple choice questions 
in a questionnaire, would lead to a higher-quality attitude, 
which is more consistent and reliable. 

In summary, we could expect that reflection, allowing 
participants to respond to information and questions, 
would significantly change the attitude as well as relevant 
attributes of the attitude. We, however, still lack empirical 
evidence to directly support this statement. 

Attitudes, attitude certainty, and willingness to 
express opinions
To gain a thorough understanding of knowledge access 
and reflection in intrapersonal deliberation, we expanded 
the measurements of effects, which previously mainly 
looked at attitude, to include attitude certainty and 
willingness to express opinions into our examination. We 
expect that both knowledge access and reflection might 
alter attitudes and relevant attributes of their attitudes, 
as well as change their willingness to express their views 
later in interpersonal deliberation. 

Former studies have provided abundant evidences 
that interpersonal deliberation can change the political 
attitude of participants (e.g., Gastil, Black & Moscovitz 
2008). We can expect that intrapersonal deliberation, 
which shares several key components with interpersonal 
deliberation such as knowledge gains and reflection on 
one’s original opinion, could also lead to similar effects. 
Especially as, the level of political knowledge among 
average citizens is often low (Delli Carpini & Keeter 1996), 
which opens the possibility of attitude change through 
information gain. Moreover, reflection is even rarer in 
everyday life and if given the opportunity to reflect on 
one’s opinion, one might change his/her attitude to the 
one with better justifications. Thus, we hypothesize that 
the two different variables in intrapersonal deliberation, 
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namely knowledge access and reflection, would change 
political attitudes.2

H1a: Subjects with access to knowledge materials 
will differ from those without knowledge access in 
their attitudes.
H1b: Subjects who answer reflection questions will 
differ from those who do not answer reflection 
questions in their attitudes.

Attitude certainty indicates ‘the sense of conviction with 
which one holds one’s attitude’ (Tormala & Rucker 2007), 
which may refer to the strength of the attitude, and is 
regarded as one important criterion to measure the quality 
of opinion (Goodin 2003; Price & Neijens 1997). Specifically, 
there are two different dimensions within attitude certainty 
(Petrocelli et al. 2007): attitude clarity, reflecting the feeling 
that one knows one’s true attitude toward the topic, and 
attitude correctness, referring to the confidence that 
the attitude is correct. Attitude certainty would benefit 
the deliberation process because it would encourage 
information sharing behaviors (Cheatham & Tormala 2015), 
motivate participants to express their opinions even when 
they are minorities and facing a ‘spiral of silence’ (Matthes, 
Morrison & Schemer 2010), and might further predict active 
participation in interpersonal deliberation. 

Although very few studies look at attitude certainty 
in deliberation, psychological empirical studies provide 
possible links between knowledge, reflection, and attitude 
certainty. For knowledge access, providing information to 
participants would enhance perceived knowledge, which 
would raise the level of attitude certainty (Smith et al. 2008). 
In addition to this, the neutral information we usually use 
in the intrapersonal deliberation is two-sided, and previous 
empirical studies support the view that exposure to two-
sided information would also increase attitude certainty 
(Rucker et al. 2008). For reflection, as we mentioned above, 
a generational effect and an expression effect resulting from 
answering questions might lead to a high-quality attitude, 
which is more accessible, consistent, reliable, and certain. 
Based on the analysis above, we can propose hypotheses 
between knowledge, reflection, and attitude certainty. 

H2a: Perceived correctness of attitudes would 
be greater for subjects with access to knowledge 
materials than those without.
H2b: Perceived correctness of attitudes would be 
greater for subjects who answer reflection ques-
tions than those who do not. 
H3a: Perceived clarity of attitudes would be greater 
for subjects with access to knowledge materials 
than those without.
H3b: Perceived clarity of attitudes would be greater 
for subjects who answer reflection questions than 
those who do not. 

As a component distinct from interpersonal deliberation, 
it is necessary to test the effects of intrapersonal 
deliberation on the willingness to express opinions, which 
predicts participation in future interpersonal deliberation 

and other civic engagements. Despite the importance of 
willingness to express opinions, most deliberation studies 
have not tested it as a dependent variable but treated it 
as the starting point of the interpersonal deliberation 
they examined. In contrast, the variable has been widely 
examined in studies on spiral of silence (e.g., Hayes, 
Shanahan & Glynn 2001) and we gain insights from these 
studies. These indirectly related literatures, however, 
display ambivalent predictions. On the one hand, surging 
levels of perceived knowledge during intrapersonal 
deliberation would enhance the probability of expressing 
opinions (Cheatham & Tormala 2015). On the other hand, 
more elaborations on the opinion of the topic would make 
participants notice multiple facets of the topic and lead to 
ambivalences toward the topic, which may dampen the 
motivation for future civic engagement (Mutz 2002). As 
a significant component of political participation, we can 
expect that the willingness to express an opinion would 
also be influenced. Therefore, we propose two research 
questions about the relationship between knowledge 
access, refection, and willingness to express opinions. 

RQ1: What is the relationship between knowledge 
access and willingness to express opinions?
RQ2: What is the relationship between reflection 
questions and willingness to express opinions?

Method
A between-subjects experiment (N = 83) was conducted 
to investigate the multiple cognitive effects of knowledge 
access and reflection in intrapersonal deliberation. 
Independent variables were manipulated by a 2 × 2 
factorial design, and dependent variables and control 
variables were examined by an online questionnaire. A 
two-way multivariate analysis of covariance (MANCOVA) 
and a two-way analysis of covariance (ANCOVA) were 
employed as the main data analysis techniques, and a 
one-way analysis of variance (ANOVA) was used for the 
manipulation check. 

Participants
A total of 83 undergraduate and graduate students in a 
local university in Singapore participated in the experiment 
in exchange for course credits or monetary compensation. 
Across the sample, 38 (46%) were male and 45 (54%) 
were female, with an average age of 21.67 (SD = 1.93). 
Each participant was randomly assigned to one of the four 
experimental conditions.

Research subjects were recruited through two 
approaches: the first one was to cooperate with an 
undergraduate module, which required students’ 
participation in relevant studies for credits, and the 
second one was to send out invitation letters via student 
email lists of multiple faculties and departments of the 
university. The recruitment criteria of being older than 
18 years and being a local citizen were highlighted in 
invitation letters to avoid the inclusion of unqualified 
subjects. Multiple time slots of the experiment were 
also provided in the letters for potential participants to 
schedule their participation. 
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Experimental design
In this study, the independent variables were manipulated 
by a 2 (Reflection: reflection questions, no reflection 
questions) × 2 (Knowledge: briefing materials, no briefing 
materials) between-subjects factorial design (as shown in 
Figure 1). Knowledge access was operationalized as the 
briefing materials for subjects to go through. The briefing 
materials were designed as four-section printouts about 
the foreign workforce issue in Singapore. Reflection was 
manipulated on two levels as the existence (or not) of 
reflection questions to be answered by subjects at the 
end of each section of the materials. The answers of the 
reflection questions were inputted into the given webpage 
through a computer.

The foreign workforce issue was chosen because it 
was one of the most prominent and controversial social 
issues in Singapore’s context (Zhang 2016). Statistics 
released by the Minister of Manpower in Singapore 
showed that, among Singapore’s total population of 
5.47 million, 1.60 were foreigners without citizenship 
or permanent residency. The massive influx of a 
foreign workforce is widely regarded as an important 
driving force for local economic development, 
while it also creates discontent among locals on 
social issues such as housing, transportation, and  
employment. 

The briefing materials and reflection questions were 
developed and structured based on the analytical model 
of deliberation proposed by Gastil (2008). Among the four 
parts of the slides, the first two parts were information 
based, mainly focusing on the background of foreign 
workers in Singapore and local-foreign relations. The 
third part introduced different viewpoints and values 
on this topic, including both positive and negative 
voices; the fourth part focused on related policy issues, 
such as housing policies and transportation policies. 
The reflection questions were designed accordingly to 
help participants to scrutinize the assigned materials 
and elaborate their own opinions. For example, the 
question of ‘What is your opinion on local foreign 
relations?’ was posed after the second part of the 
material, which provided information about local-foreign  
relations. 

Procedure
The experimental research lasted for 4 days from March 8, 
2016 to March 11, 2016. The experiment was conducted in 
a computer lab with access to the internet. 

When a subject arrived at the lab, one experimenter 
firstly reconfirmed that he or she was a local citizen and 
older than 18 years. The experimenter then began briefing 
the subject about the research and obtaining his or her 
oral consent before randomly assigning him or her into 
an experimental group. After this random assignment, 
one experimenter led the subject to the right seat and 
set up the right experimental treatment for him or her 
according to the experimental group assigned. When 
a subject finished the first stage of the experimental 
treatment of reading briefing materials and/or answering 
reflection questions, one experimenter would help him 
or her to proceed into the second stage of the online 
questionnaire (except for subjects in group 1 who finished 
the questionnaire in the first stage). After completing 
the questionnaire, subjects who did not participate for 
module credits were compensated.

Measures
In the online questionnaire, a series of political 
psychological variables were measured as dependent 
variables (willingness for opinion expression, attitude 
toward foreigners, attitude certainty), control variables 
(issue interest, issue efficacy, political tolerance), and two 
variables for manipulation check (perceived knowledge 
and actual knowledge). 

Attitude toward foreigners
Nine 5-point Likert items (1 = strongly disagree; 5 = 
strongly agree) were used to measure attitudes of local 
subjects to foreign workers in the Singapore context. 
Using eigenvalues higher than one and the varimax 
rotation method, factor analysis generated two separate 
variables out of these items: a six-item scale of tolerant 
attitude (Cronbach’s α = 0.87, M = 4.16, SD = 0.59) and a 
three-item scale of antagonistic attitude (Cronbach’s α = 
0.73, M = 3.36, SD = 0.75) (see Table 1).

Attitude certainty
Two separate measures adapted from the study of 
Petrocelli et al. (2007) were used to examine subjects’ 
sense of conviction toward their own attitudes. Attitude 
clarity, which refers to the sense that one knows what his 
or her true attitude is, was measured by a 4-item, 9-point 
Likert scale (1 = not certain at all; 9 = very certain). Items 
included ‘How certain are you that you know what your 
true attitude on foreign workforce issue really is,’ ‘How 
certain are you that the attitude you expressed toward 
foreign workforce issue really reflects your true thoughts 
and feelings,’ ‘To what extent is your true attitude toward 
foreign workforce issue clear in your mind,’ and ‘How 
certain are you that the attitude you just expressed 
toward foreign workforce is really the attitude you have’ 
(Cronbach’s α = 0.89, M = 6.11, SD = 1.38). Attitude 
correctness refers to the sense of a person that his or her Figure 1: Experimental design.
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attitude is correct. It was measured by a 3-item, 9-point 
Likert scale (1 = not certain at all; 9 = very certain) with 
items of ‘How certain are you that your attitude toward 
foreign workforce issue is the correct attitude to have,’ 
‘To what extent do you think other people should have 
the same attitude as you on foreign workforce issue,’ and 
‘How certain are you that of all the possible attitudes one 
might have toward foreign workforce issue, your attitude 
reflects the right way to think and feel about the issue’ 
(Cronbach’s α = 0.88, M = 5.73, SD = 1.47).

Willingness to express opinions
Five 5-point Likert items (1 = strongly disagree; 5 = 
strongly agree) were used to measure subjects’ future 
intention and willingness to express their opinion about 
foreign workforce issues and participate in deliberative 
discussions. Using eigenvalues higher than one and the 
varimax rotation method, factor analysis yielded two 
distinct variables out of these items: a two-item scale of 

willingness to express opinions in private (Cronbach’s α 
= 0.80, M = 4.20, SD = 0.62) and a three-item scale of 
willingness to express opinions in public (Cronbach’s α = 
0.75, M = 3.17, SD = 0.79) (see Table 2). 

Control variables
Issue interest, issue efficacy, and political tolerance have 
been included as control variables.3 The interest of subjects 
in the issues about foreign workforce was measured by 
one 5-point Likert item (1 = strongly disagree; 5 = strongly 
agree) of ‘I am interested in foreign workforce issues’ 
(M = 3.65, SD = 0.71). 

Political efficacy examines subjects’ trusts in government 
and their beliefs that they can understand and influence 
politics (Campbell, Gurin & Miller 1954). It includes two 
different components, internal efficacy, which focuses 
on citizen’s subjective competence to understand and 
participate in political affairs, and external efficacy, which 
concerns the responsiveness of the government to public 

Table 1: Factor analysis results of attitude items.

Attitude items Factor loadings

Tolerant Antagonistic

Tolerant attitude

Singapore needs foreigners in our workforce 0.81

Foreign professionals (e.g., managers, university lecturers, doctors, lawyers, auditors) make important 
contributions to Singapore

0.75

Foreign mid-level skilled workers (e.g., nurses, technicians, physiotherapists) make important 
contributions to Singapore

0.79

Foreign mid-level service staff (e.g., waiters, retail shop sales staff) make important contributions to 
Singapore

0.79

Foreign unskilled workers (e.g., construction workers) make important contributions to Singapore 0.73

Overall, foreigners make important contributions to Singapore 0.81

Antagonistic attitude

There are too many foreigners working or living in Singapore. 0.89

The number of foreigners who are working or living in Singapore is increasing too fast. 0.90

The number of foreigners in Singapore has made me feel like a foreigner in my own country. 0.67

Table 2: Factor analysis results of willingness items.

Willingness items Factor loadings

Private Public

Willingness to express opinions in private (Private)

I am willing to voice my opinion toward foreign workforce issue in front of close friends. 0.93

I am willing to voice my opinion toward foreign workforce issue in front of spouse/boyfriend/girlfriend. 0.82

Willingness to express opinions in public (Public)

I am willing to voice my opinion toward foreign workforce issue in front of neighbors. 0.63

I am willing to participate in discussion in public about foreign workforce issue 0.86

Assuming an online policy discussion platform toward foreign workforce issue is available, I predict I 
will use it to express my opinion.

0.84
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participation (Morell 2003). Two scales adapted from the 
items developed by American National Election Studies 
(ANES) were employed to measure these two dimensions 
of political issue efficacy. Internal efficacy was measured 
by a 4-item, 5-point Likert scale (1 = strongly disagree; 
5 = strongly agree) including items of ‘I consider myself 
to be well qualified to participate in foreign workforce 
issue,’ ‘I feel that I have a pretty good understanding of 
the foreign workforce issues in Singapore,’ ‘I feel that I 
could do as good a job in foreign workforce issues as most 
other people,’ and ‘I think that I am better informed about 
foreign workforce issues than most people’ (Cronbach’s 
α = 0.86, M = 3.05, SD = 0.76). External efficacy was 
measured by a 3-item, 5-point Likert scale (1 = strongly 
disagree; 5 = strongly agree) including items of ‘People 
like me do not have any say about what the government 
does on foreign workforce issues,’ ‘Public officials do 
not care much what people like me think about foreign 
workforce issues,’ and ‘Voting is the only way that people 
like me can have any say about how the government runs 
things on foreign workforce issues’ (Cronbach’s α = 0.73, 
M = 2.93, SD = 0.84). 

Political tolerance refers to the willingness of citizens to 
tolerate offensive groups or ideas (Sullivan & Transue 1999). 
It was measured by a 5-point Likert scale of two opposite 
statements. Participants were asked to report their position 
between the two sides (1 = strongly agree to statement A; 
5 = strongly agree to statement B). The statements were ‘Be 
able to prohibit the expression of beliefs and values that 
it feels are repugnant to the people’ (A) versus ‘Guarantee 
to all the right to express their personal beliefs and values, 
whatever they are’ (B) (M = 3.30, SD = 1.03). 

Perceived knowledge
The level of self-perceived knowledge of subjects on foreign 
workforce issues was measured by a 3-item, 7-point Likert 
scale (1 = strongly disagree; 7 = strongly agree). Items 
included ‘If someone asks me about foreign workforce 
issue, I would have enough information to inform him or 
her,’ ‘I am knowledgeable about foreign workforce issue,’ 
and ‘I am confident about my knowledge about foreign 
workforce issue’ (Cronbach’s α = 0.97, M = 3.88, SD = 1.33). 

Actual knowledge
The level of actual knowledge on the foreign workforce 
issue was gauged by a set of 4-item, multiple choice 
knowledge questions. For each question, we asked 
participants to select an answer from four options or 
reported ‘Don’t know.’ We calculated their numbers 
of correct answers to measure their actual knowledge 
(M = 1.35, SD = 0.93). 

Results
Manipulation check
For the manipulation check of knowledge access, subjects 
who were exposed to briefing materials were expected to 
have higher self-perceived knowledge and a higher level of 
actual knowledge on foreign workforce issues than those 
who were not given any briefing materials. An ANOVA 
revealed that perceived knowledge varied significantly 

for different conditions of knowledge (F (1, 81) = 14.63, 
p < 0.001). As expected, subjects who had been exposed 
to briefing materials (M = 4.40, SD = 1.10) had higher 
perceived knowledge than subjects who did not go 
through any materials (M = 3.37, SD = 1.35). In addition, 
another ANOVA showed that the effects of knowledge 
access on actual knowledge approached the borderline 
significance (F (1, 81) = 3.38, P = 0.07). Those who had 
access to knowledge materials (M = 1.54, SD = 0.91) had 
a higher level of actual knowledge compared with those 
without (M = 1.17, SD = 0.92). Both results indicated the 
effectiveness of this experimental manipulation.

For the manipulation of reflection, subjects assigned to 
experimental groups with reflection questions completed 
the given four questions during the experimental process 
(average length of answers: 163 words). Their answers 
included the consideration and reflection for important 
information for decisions, first priority value in decision 
making and solutions on population issues. For example, 
one response tried to reflect on policy first from the 
perspective of local citizens. Later, it began to refer to the 
view of foreign workforces:

…reduce the foreign employment in Singapore in 
general, such that there are less foreign workers 
in Singapore competing with locals. I think they 
are fair to the locals… But I feel that foreigners 
deserve some sympathy as well, since they come to 
 Singapore to work because of particular reasons… 
(Policy) might not be fair to them.

Effects on attitude
As the strength of correlation between the two dependent 
variables of attitude toward foreigners (tolerant attitude and 
antagonistic attitude) was low (Pearson’s r = −0.10, p = 0.36), 
two separate two-way ANCOVAs were carried out respectively 
to determine their relationships with the independent 
variables of knowledge and reflection. Issue interest, issue 
efficacy (internal efficacy and external efficacy), and political 
tolerance were controlled as covariates.

Results of ANCOVAs indicated a statistically significant 
main effect of knowledge on antagonistic attitude (F (1, 73) 
= 4.66, p = 0.03, partial η2 = 0.06), which suggested that 
subjects who were exposed to briefing materials showed 
lower antagonistic attitude toward foreigners than those 
who did not go through any materials (∆ M = 0.36, SE = 0.17, 
p = 0.03). No significant relationship between knowledge 
and tolerant attitude was identified. Hence, H1a was partially 
supported. Moreover, there were no significant main effect 
of reflection and interaction effect on either tolerant attitude 
or antagonistic attitude. So H1b was rejected.

Effects on attitude certainty
The two dependent variables of attitude certainty (attitude 
clarity and attitude correctness) were correlated (Pearson’s 
r = 0.53, p < 0.001), so a two-way MANCOVA was performed 
to test whether they had significant relationships with 
the independent variables of knowledge and reflection 
after controlling for issue interest, issue efficacy (internal 
efficacy and external efficacy), and political tolerance.
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According to the results of MANCOVA, no significant 
main effect and interaction effect were found on the 
combined dependent variable of attitude certainty. 
Univariate analysis revealed that reflection significantly 
affected subjects’ perceived correctness of attitude (F (1, 
75) = 5.62, p = 0.02, partial η 2 = 0.07), while showing no 
significant effect on their perceived clarity of attitudes. 
In particular, attitude correctness was higher among 
participants who had answered reflection questions than 
those who did not (∆ M = −0.70, SE = 0.30, p = 0.02). 
Therefore, H2b was supported, whereas H3b was rejected. 
In addition, no significant interaction effect and main 
effect of knowledge were found on either attitude clarity or 
attitude correctness, so H2a and H3a were not supported.

Effects on willingness for opinion expression
As the two dependent variables of willingness for expression 
(willingness for opinion expression in private and willingness 
for opinion expression in public) were correlated (Pearson’s 
r = 0.48, p < 0.001), a two-way MANCOVA was conducted to 
explore their relationships with the independent variables 
of knowledge and reflection. Issue interest, issue efficacy 
(internal efficacy and external efficacy), and political 
tolerance were controlled as covariates.

Results of MANCOVA revealed a statistically significant 
main effect of knowledge on the combined dependent 
variable of willingness for expression (Wilks’ λ = 0.90, F (2, 
74) = 3.91, p = 0.02, partial η2 = 0.10), whereas no association 
between reflection and willingness was identified. Moreover, 
interaction effect between independent variables on the 
combined dependent variable was not significant. 

Univariate analyses indicated that knowledge only had 
significant effect on subjects’ willingness to express their 
opinions in public (F (1, 75) = 4.77, p = 0.03, partial η2 = 
0.06). Specifically, subjects who were exposed to briefing 
materials were less likely to express their opinions in 
public as compared with subjects who were not given any 

materials (∆ M = 0.33, SE = 0.15, p = 0.03). No significant 
interaction effect was found on either of the dependent 
variables. A summary of results on hypotheses and 
research questions is shown in Table 3. 

Discussion
This article examines the effects of knowledge and 
reflection in intrapersonal deliberation. The findings 
indicate that knowledge has changed political attitudes, 
specifically by reducing the antagonistic attitudes toward 
foreign workers. In addition to this, knowledge has 
reduced their willingness to express opinions in public, 
whereas reflection has enhanced the level of attitude 
correctness. 

These findings show that both knowledge and reflection 
in intrapersonal deliberation are actually double-edged 
swords in the overall deliberation process. After providing 
participants with access to the background knowledge, 
attitudes on the topic changed in a relatively short period of 
time, which demonstrates the effectiveness and importance 
of intrapersonal deliberation. On the contrary, exposure to 
background knowledge surprisingly reduced the willingness 
to express opinions in public. This finding suggests the 
lower possibility to engage interpersonal deliberation for 
those with knowledge access. Perhaps the briefing materials 
had enhanced their perceived complex and controversial 
nature of the issue and made them hesitant to express their 
opinions in public, which might also prevent them from 
attending later interpersonal deliberation. 

Interestingly, these results contrast with the 
understanding gained from a former structured 
experimental study (Kim 2016), which supported the 
view that a higher level of knowledge on the deliberation 
topic, obtained from intrapersonal deliberation, would 
contribute to engagement in public deliberation 
processes. Accessing knowledge would directly increase 
the quantities of expressions in interpersonal deliberation. 

Table 3: Summary for results of hypotheses and research questions.

Hypothesis Independent variable Dependent variable F value p value ∆

H1a Knowledge access Antagonistic attitude 4.66 0.03 0.36

Tolerant attitude 0.15 0.70

H1b Reflection Antagonistic attitude 0.08 0.78

Tolerant attitude 1.44 0.23

H2a Knowledge access Perceived attitude correctness 0.85 0.36

H2b Reflection Perceived attitude correctness 5.62 0.02 −0.70

H3a Knowledge access Perceived attitude clarity 0.02 0.88

H3b Reflection Perceived attitude clarity 0.46 0.50

RQ1 Knowledge access Willingness to express opinions in private 0.41 0.52

Willingness to express opinions in public 4.77 0.03 0.33

RQ2 Reflection Willingness to express opinions in private 0.05 0.82

Willingness to express opinions in public 0.28 0.60

∆ denotes the post hoc result on the discrepancy between those without knowledge access/reflection and those with knowledge 
access/reflection. The bold p-values denoted that these corresponding effects were significant.
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Our study tells another story: although participants 
perceived a higher level of knowledge through accessing 
knowledge, the willingness and intention to attend 
an interpersonal deliberation actually became lower. 
It appears that the role of political knowledge in 
encouraging deliberation participation is much trickier 
than we previously thought. In the study by Kim (2016), 
it is possible that recruiting only those participants who 
already expressed willingness to join later discussions 
biased the results. For future studies, in addition to 
inspecting participants’ performances in interpersonal 
deliberation, we should also pay attention to this problem 
at the recruitment stage of many deliberation studies; this 
has often been ignored in structured experiments.

On reflection, we found that it can make subjects 
perceive their own attitudes as correct more strongly 
than those who did not get a chance to write reflective 
comments. Perhaps this is due to confirmation bias 
(Nickerson 1998), as people would actively seek and 
interpret evidence to support their beliefs. Generational 
effects (Pressley et al. 1987) indicate that by answering 
questions, the information supporting those positions 
would be more accessible in subjects’ minds. Hence, when 
they evaluate the correctness of their attitude, they could 
easily find supporting evidence to endorse their positions, 
which eventually increases the perceived attitude 
correctness. The implications of this finding are mixed: 
a higher level of attitude correctness after reflection 
might encourage information sharing and attitude 
disclosure (Cheatham & Tormala 2015; Matthes et al. 
2010). Participants might be more willing to actively take 
part in interpersonal deliberation; active participation is 
a precondition of the success of the overall deliberation 
process. Empirical research, however, shows that attitude 
correctness will lead to a competitive conflict style of 
conversation, which might prevent properly addressing 
disagreements (Rios, DeMarree & Statzer 2014). As 
disagreement is regarded as a ‘core requirement’ in the 
deliberation process (Mutz 2008) and poor responses to 
disagreements could dampen deliberation (Mendelberg & 
Oleske 2000), attitudes with high correctness might cause 
real problems for deliberation. 

In addition, a high attitude certainty usually predicts 
a strong resistance to persuasion (Petrocelli et al. 2007), 
because this attitude has dense connections with other 
attitudes and prior experiences so that new pieces of 
information generate a small alteration in this attitude. 
People might either actively seek a counterargument to 
refute the new information or selectively pay attention 
to the part of the new information that aligns with their 
prior attitudes (Eagly & Chaiken 1995). The implications 
for deliberation are two-folded. On the one hand, if 
they certainty denote that the opinion has well-rounded 
reasons and justifications behind it, the resistance to 
persuasion actually suggests that they have formed a 
prudential opinion, which is crucial to deliberation. On 
the other hand, if participants overlook those reasonable 
counterarguments, high certainty might prevent mutual 
understanding, as people who think their attitudes are 
correct might refuse to consider others’ perspectives.

There are several hypotheses that are rejected in this 
study. Knowledge failed to change attitude certainty, 
which contrasts with the association between the two 
found in previous studies (Smith et al. 2008). This 
suggests that we should further clarify the role of 
information and knowledge in shaping attitude certainty. 
Perhaps the amount of knowledge never equates to the 
comprehensiveness of knowledge. The attitudes of those 
who encountered well-balanced or two-sided information 
(which is our knowledge access design) might not show 
higher levels of certainties than those who encountered 
highly biased information with strong inclinations. The 
balanced knowledge may motivate them to think about 
competing views with both pros and cons. Future studies 
should try to test this difference between one-sided versus 
two-sided knowledge in the context of deliberation. 
Reflection had no effect on attitude clarity, but it did 
show an effect on correctness. Perhaps reflecting and 
internalizing other views might improve the sense of 
generalizability of the position, which predicts perceived 
attitude correctness. It, however, might not help to clarify 
one’s personal disposition, because it might be blurred 
with different views from the ‘communicatively present’ 
others. Future studies should distinguish these two 
constructs as well as corresponding functional differences. 
Finally, there are no significant differentiations on 
attitudes between people with and without reflection 
in intrapersonal deliberation, which coincides with 
the critique by Schneiderhan and Khan (2008). They 
found that using essay writing to trigger intrapersonal 
deliberation has no effect on the attitudes of participants. 
A mere internal reflection without any external stimulus 
might not be strong enough to bring out attitude changes. 

In summary, this study appears to support the view 
that both knowledge and reflection in intrapersonal 
deliberation are indispensable components. They, 
however, work in different ways: without knowledge access, 
reflection would actually function as a self-reinforcement 
process, which reduces the level of uncertainty. It could 
cause several obstacles for interpersonal deliberation. 
This coincides with some critiques toward intrapersonal 
deliberation (Landemore & Mercier 2012; Schneiderhan 
& Khan 2008), in which confirmation bias (Nickerson 
1998) would dampen reasoning. Participants would only 
find more evidence to support their original positions 
rather than reflect and accept new proposals. With the 
supplement of knowledge, intrapersonal deliberation 
can, however, change attitudes, which means it is not 
just a self-reinforcement process. Moreover, with the help 
of reflection design, participants become increasingly 
confident about their arguments; this indicates an 
improvement in the quality of attitude. It actually shows 
that intrapersonal deliberation can implement several 
tasks of reflection to scrutinize their original positions, 
which meets our expectation. 

No interaction effects between knowledge access 
and reflection were found in this study. Although these 
interactions were not what we expected to see according 
to existing literatures, it might be worth discussing 
the lack of such findings. Firstly, there is a theoretical 
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reason to believe that the two components are relatively 
independent of each other. People can access new 
information without reflecting on them. They can also 
question their own views without being given new 
information. There is no clear theoretical justification 
to say that their cumulative effects would be different 
from their individual effects. Secondly, our dependent 
variables might be responsive to influences from only one 
of the two independent variables. For instance, attitude 
itself is only changeable through knowledge access 
while attitude correctness is only changeable through 
reflection. Interaction effects might emerge if we look 
at other dependent variables that are responsive to both 
components’ influences. Lastly, we have to admit that it is 
possible that our sample size is not large enough to allow 
statistical significances of interactions effects to emerge, 
which leads to our discussion of limitations. 

There are several limitations in this study, which could 
provide directions for future research. First, due to the 
nature of experimental design, we could not clarify the 
causal relationships among our dependent variables. 
Future studies should consider research designs that 
allow the examination of the causal relationships among 
attitudes attributes and willingness to express opinions, 
or take a further step to examine actual expressions. 
Regarding our experimental design, there is room 
for improvement as well. For example, more control 
variables such as personality traits could be included. 
The size of our participant pool can be increased to gain 
greater statistical power. Future studies should replicate 
our findings in different contexts with larger samples to 
test the robustness of our findings. In addition, this study 
uses a simple reflection design, that is, asking participants 
to write down their positions regarding the policy 
issues. Whether or not other alternative manipulations 
of reflection could, however, generate better results is 
still unknown. Future studies could test other forms of 
reflection, such as close-ended questions, or multimedia 
answers such as voice recording. For knowledge access, 
we only examined its short-term effects, while a previous 
study (Steenbergen et al. 2015) showed that the impact 
on knowledge by information materials disappeared in 
a long-term period. Future studies should investigate 
the long-term effects of intrapersonal deliberation. In 
addition, this study only examined a limited number 
of dependent variables. Future studies could also look 
at other political and psychological effects, such as 
actual behaviors in interpersonal deliberation. This 
would broaden our understanding of intrapersonal 
deliberation. In addition, this study used student 
samples, which lacked external validity. Future studies 
should examine intrapersonal deliberation pursuing 
more representative samples. Lastly, this study looks at 
a prominent and controversial issue. It is possible that 
for a less controversial topic, our conclusions might not 
hold true. For example, people might be more willing to 
express opinions for a less controversial issue once they 
gain some knowledge about the topic. Future studies 
should examine the generalizability of our conclusions 
on other issues. 

In conclusion, this study could shed light on several 
practical and theoretical discussions. Practically, two 
variables in intrapersonal deliberation are tested, which 
could help future structured deliberation practices and 
studies to include these factors into the design of the 
deliberation process. This is especially true for online 
civic platforms, which should use different technological 
designs to implement and examine the two components 
of intrapersonal deliberation according to specific 
purposes and contexts. For example, when participants 
lack motivation to join a discussion, we should not 
overload them with too much information, which would 
further prevent their participation. 

Theoretically, this study provides a definition of 
intrapersonal deliberation and examines at least two 
factors that could be crucial to intrapersonal deliberation. 
A comprehensive model that examines the mechanism 
and function of different components in the whole 
deliberation process, including both intrapersonal and 
interpersonal deliberation, would be necessary if we take 
a ‘systemic approach’ for deliberation (Mansbridge et al. 
2012: 4). Research so far has overemphasized interpersonal 
deliberation, whereas other essential parts have long been 
overlooked in previous theoretical frameworks. This study 
shows an example to look at intrapersonal deliberation, a 
commonly used but often underestimated stage leading 
to or discouraging interpersonal deliberation. In future 
studies, theory building on these overlooked components 
of deliberation should be put into the research agenda. 

Notes
 1 According to Price and Neijens (1997), the concept 

opinion quality includes stability, consistency, 
strength, confidence, etc. 

 2 As the direction of attitude change might vary across 
different deliberation topics, we do not specify the 
direction of attitude change here. 

 3 These political psychological variables were not 
affected by the short-term treatments, as a series 
of two-way ANOVAs which tested the effects of 
knowledge access and reflection on control variables 
showed no significant effects.
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