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Abstract

The development of persona systems provides a possibility for
end users to interact with different persona modalities. In a 54-
participant randomized controlled experiment, we compare two
persona interaction modalities, document and dialogue personas,
both generated using Al approaches from survey data. Overall,
dialogue personas appear to be perceived more favorably than
document personas. However, document personas exhibit a wider
range of perceptions, suggesting that experiences with document
personas are more polarizing among users. The document personas
had higher transparency and were perceived as more complete, but
the task completion was perceived as more difficult, although the
task success rate was higher. The dialogue personas were perceived
as more usable, with a higher System Usability Scale score, and
more enjoyable. Our findings provide critical insights into the
increasingly important area of persona interaction modalities and
the broad paradigm of human-persona interaction.
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« Human-centered computing — Human computer interaction
(HCI).
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1 Introduction

User personas are detailed narratives of user archetypes [56] fa-
cilitating understanding of end users among designers, managers,
and other stakeholders [25], thereby enhancing the development
of interactive systems that genuinely resonate with key end-user
groups [17]. Although the persona technique was introduced in the
1990s, the rise of interactive personas in the wake of web interac-
tion techniques [38, 53, 67] marks a milestone in human-computer
interaction (HCI) and user-centered design (UCD). Interactive per-
sonas afford users interaction techniques like search, filter, and sort
[38-40], denoting a clear separation from “static file” personas [34].

In general, interactive personas utilize technology to enhance
the interaction between designers, managers, and the persona [34],
making personas more interactive [19, 56]. Figure 1 illustrates
instances of these interaction techniques, a document-style con-
ventional persona profile (CPP) with a chat-style high-information
dialogue persona (DP).
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Figure 1: A comparison of how an analytics user interface (UI) (CPP) and a dialogue-based persona deliver information
about personas differently. The (a) CPP uses graphics to show key persona details (such as image, name, demographics, and
description) all at once. In contrast, the (b) dialogue-based persona (DP) only shows a name and a small image upfront, requiring
users to ask for more details through conversation. The CPP provides its persona information directly in tables and text

descriptions.

When user personas are created from high-information datasets,
the outcomes are high-information user personas (HIUPs). Built
with machine learning (ML) and artificial intelligence (Al), interac-
tive HIUPs have emerged as a pivotal metaphor for user segments
[6, 52, 53, 83]. Interactive HIUPs offer a persona user the possibil-
ity to browse large amounts of persona information interactively.
However, there are many possible interaction practices, enabling
various interaction approaches. By ‘interaction’, we refer to ex-
changes taking place between the HIUP system and the HIUP user.
With current Al technologies, these interactions increasingly rely
on natural language [9, 19, 44].

From the HCI perspective, a crucial motivating question for our
study is: What HIUP interaction modalities should be offered to
HIUP users so that they can productively engage with the HIUP
toward learning more about user groups? While Al personas are
increasingly used, the impact of CPP versus DP HIUP modalities on
user behavior and HIUP perception remains underexplored. This
study addresses this knowledge gap, offering empirical insights
into how interaction modality in HIUPs shapes user behavior and
HIUP perceptions.

To this end, persona interaction modalities are defined as modes
of persona presentation that affect the exchanges between the end
user and the system. The interaction between a persona and its user
can take place via voice- or chat [18, 28, 77], especially those using
large language models (LLMs). The incorporation of LLMs into the
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persona generation process has gained interest from HCI scholars
[1, 20, 84]. Consequently, these interaction techniques represent
a new line of study for human persona interaction as persona
research lacks knowledge on the dialogue modality compared to
the traditional persona presentation style of “profiles” [17].

Essentially, HIUP perceptions and the HIUP’s usability con-
tribute to the user’s task perceptions and behavior [71]; thus, they
are important factors for understanding the overall persona UX and
related concepts. While prior research has found that realism (for
HIUPs) and anthropomorphism (for chatbots) or “human-likeness”
are perceptions that play a central role in how users perceive and
interact with these entities [7, 21], no extant studies specifically
investigate the trade-offs involved in using DPs versus using CPPs.
We simply do not know enough about the strengths and advantages
of CPP or DP interaction modality. To address this research gap,
we put forth three research questions (RQ):

¢ RQ1: How does the HIUP interaction modality (document or
dialogue) affect users’ experience, behavior, usability, learn-
ing and perceptions of the HIUP?

e RQ2: Under what conditions is document modality more
preferable than dialogue modality, and vice versa?

¢ RQ3: How does the HIUP modality affect task completion?

We address these RQs via a randomized controlled trial (i.e., an
experiment) in which participants use HIUPs from both modalities
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to accomplish an information retrieval task on a fictitious (but re-
alistic) work task scenario. Overall, our findings shed light on the
broader question of how generative Al technologies can help in
human persona interaction toward developing interactive persona
systems that effectively and efficiently serve stakeholders’ infor-
mation needs by offering optimal interfaces to access the user data
that the personas represent.

2 Related Work

Personas represent sets of users who share common characteristics,
goals, and behaviors when interacting with software, websites, or
applications [17, 56]. Personas are fictional characters created based
on user research to represent user groups that might use a service,
product, site, or brand similarly. Personas are seen as a critical
tool in HCI for designing, developing, and evaluating interactive
systems to ensure that they meet the needs of the target user group
[5, 26, 32].

Throughout the history of persona development, the question of
“Interaction” has intrigued scholars [34]. Personas were introduced
as flat, static “paper” profiles that contain information mainly in
text format [17, 55], but sometimes coupled with graphs, tables,
and statistics. One can view these flat file personas as essential a
document. The essential CPP also contains a picture and the name
of the persona to facilitate identification and empathy formation
[50, 60, 69].

Over time, technology has increased the depth and level of inter-
action in personas. Most notably, web technologies such as HTML,
CSS, and JavaScript have been deployed to develop persona sys-
tems that contain interactive features, including real-time persona
generation [36, 39, 40]. However, such personas remained largely
one-sided: there was no genuine interaction between the user and
the persona, only one-sided interaction like filtering [34]. The in-
troduction of generative Al and LLMs into the persona creation
process ushers in a new era, in which personas can be interacted
with using natural language. Users can engage in conversation and
dialogue with the persona in a reciprocal activity. The need for
true interaction between the persona and the persona user has be-
come more evident with the increasing complexity and information
content of personas — the emergence of HIUPs.

So, adopting the analogy of Goh et al. [31] in terms of “three
waves of HCI”, we may postulate that there are three waves in the
historical development of personas: (1) the classic era, consisting
of paper persona profiles (e.g., [10, 17, 29, 33, 51, 59]); (2) the data-
driven era, consisting of online and algorithmic persona systems
using social media and online analytics data (e.g., [3, 4, 52, 83, 85]);
and (3) the AI era, in which personas are created and interacted
with using Al technologies, most notably generative Al and LLMs
[8, 20]. Concerning this novel Al era, the body of literature is only
developing, with few empirical studies we are aware of [1, 20, 22, 35].
Thus, the question of persona modality, connected with the general
cadre of technological development, remains relevant.

Previous research highlighted Al personas’ utility in UCD by en-
abling designers and developers to understand user needs through
archetypal representations [54, 61]. However, there is limited re-
search comparing interaction modalities such as CPP versus DP
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personas, despite personas’ growing use of generative Al applica-
tions [15] and the emergence of HIUPs. Existing studies in conver-
sational Al have noted the importance of natural language inter-
faces for reducing cognitive load and increasing user engagement
[49]. Research into cognitive load in interactive systems, and in
high-information systems (HIUPs in particular), highlights that
fragmented, conversational approaches, like those in DPs, may re-
duce mental effort compared to CPPs, which can overwhelm users
with excessive information and detail [70, 78] These findings are
particularly relevant as systems increasingly aim to adapt to diverse
user needs. Recent studies suggest that hybrid approaches, combin-
ing document-based and dialogue-based interaction, could address
the limitations of each persona, and HIUP, modality. For instance,
allowing users to switch between comprehensive document views
and conversational interfaces may improve usability in knowledge-
and information-intensive tasks [57]. Overall, research on human-
persona interaction is scarce. Despite its promising potential, the
adoption of conversational technology does not always have a pos-
itive impact on the UX because the technology has been prone
to errors and fails in interaction with the system users [27]. So,
even though the application of LLMs in persona generation intro-
duces novel opportunities for naturalistic interaction and adaptive
feedback, expanding the scope of how personas are used in UCD
[15, 49], the trade-offs between CPPs and DPs pose a compelling
research gap.

Research within the conversational user interface (CUI) com-
munity also provides valuable insights into how persona design in
commercial or design-driven domains might benefit from findings
related to conversational agents. For instance, Clark et al. [16] and
Doyle et al. [23] have explored how users perceive humanness and
conversational qualities in intelligent personal assistants, raising
questions about whether similar expectations exist when users in-
teract with interactive personas. These studies highlight that “good”
conversational experiences are shaped not just by conversational
system functionality but also by user assumptions about agency,
responsiveness, and human-likeness; concepts that may transfer
meaningfully to interactive personas. Further, Zargham et al. [81]
and Reicherts et al. [63] investigate the design of proactive voice
assistants, showing tensions between user expectations and system
behavior. Their findings suggest that the temporal dynamics and
contextual appropriateness of persona behavior (e.g., proactive vs.
reactive) could be relevant when designing interactive personas, as
these factors possibly enhance persona believability and trustwor-
thiness.

3 Methodology

3.1 Overview

To address our RQs, we conducted a user experiment with 54 par-
ticipants. Participants were recruited via email at the computer
science research institute where the study was conducted. The in-
stitute’s researchers and engineers were generally knowledgeable
about Al and some of them even had startup companies focused
on Al technology, so the fictitious scenario was relevant to them
(the scenario is described in the following subsection). Five study
administrators took turns to conduct the study sessions in two
separate study rooms that had an identical setup (the same set of
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Table 1: The study flow and number of participants within
each of the study flows.

Study Flow Number of Participants (%)
CM / PF 13 (24%)
CF/PM 14 (26%)
PM / CF 13 (24%)
PF/CM 14 (26%)
Total 54 (100%)

laptops, monitors, and control devices). Each participant entered
the study room, was welcomed, and seated in their chair. Each
participant was offered identical equipment (Windows 11 laptop,
two 24” displays, keyboard, and external mouse). Study supervisors
used a joint script for the study to ensure that the same content
was shared for each participant.

First, the participants were presented with the overall study pro-
cedure and asked for their consent to participate in the study. Study
sessions were recorded and later transcribed. Second, the partici-
pants were presented with the work task scenario (WTS) with a set
of questions to which they were to find answers in the HIUP. We
applied a structured task for the participants to learn about different
user groups (HIUPs). Third, as the participants were presented with
two HIUPs, they initially examined one HIUP (either CPP or DP
depending on which flow the participant was assigned) and then
another HIUP that had a different modality than the first examined
HIUP. According to the within-subjects design, each participant
examined one CPP and one DP. After examining the first HIUP and
answering the HIUP-related questions, the participant was guided
to answer a short survey; then repeating the process for the other
HIUP. After this, the participant was thanked for participation and
rewarded with a gift card. The following subsections contain a
more detailed description of the study procedures.

3.2 Experiment Design

As mentioned, the study was designed as a within-subjects exper-
iment, ensuring that all participants interacted with both HIUPs
(the general advantage of this study design is that it can help miti-
gate the effect of individual-level differences on study results). To
mitigate the effects of learning and order of presenting the HIUPs
(which are general challenges in user studies [41, 44], the sequence
of interaction with the HIUPs was systematically varied among
participants. This was done by creating four different sequences.
Because the order of participants entering the survey was random
by any practical means, the assignment to these flows in a balanced
way was also random. In other words, the sequence of interac-
tions was carefully counterbalanced, with participants randomly
allocated to one of the following orders (C = chat, P = profile, M
= male, F = female persona): from Chat (DP) with Male HIUP to
Profile (CPP) with Female HIUP (CM — PF), from Chat with Female
HIUP to Profile with Male HIUP (CF — PM), from Profile with Male
HIUP to Chat with Female HIUP (PM — CF), and from Profile with
Female HIUP to Chat with Male HIUP (PF — CM). Table 1 shows
the number of participants allocated to each flow.
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Participants engaged with two distinct forms of interactive HI-
UPs: one was a scrollable, searchable, and clickable conventional
persona profile, the CPP. The other was a chat-based persona de-
signed for conversation and dialogue, the DP. These HIUPs were
generated using the Survey2Persona (S2P) system [65] which ex-
emplifies data-driven persona generation [52, 83]. The operating
principles of S2P are explained in the following subsection.

3.3 Persona Generation Using a Data-Driven
Approach

The S2P methodology combines Cluster Analysis, Large Language
Models (LLMs), and Retrieval-Augmented Generation (RAG) to
create realistic personas based on aggregated survey data (see vali-
dation study in [37]). The personas can be interacted with either
through a “classic” profile view or through a dialogue-based view
(see Figure 1). The persona generation leverages data aggregation
and clustering, using ML to group survey responses into personas
representing specific user segments, as done in various studies
[11, 24, 79]. Each persona is enriched with attributes for more
detailed information. Conversations leverage LLMs, and are re-
fined by RAG to ensure that responses to persona users’ queries are
data-driven [46]. The operational workflow involves the system
dynamically using survey data to generate relevant responses. The
S2P system demonstrates a current approach to advancing the use
of Al and LLMs in persona development [1, 20]. More information
about the S2P can be found in other work [65]. The personas, HI-
UPs, in this study, were created using S2P based on a survey dataset
from Pew Research containing approximately 10,000 U.S. partici-
pants!. The survey dataset was selected because it was compatible
with the stakeholders’ interests—it dealt with consumers’ Al-related
attitudes and the researchers at the institute were Al professionals.
For the study purpose, we generated two HIUPs in the S2P. As
explained previously, the S2P utilizes survey data to generate HI-
UPs, and the survey data used for the HIUPs generation in this
study was Al and human enhancement collected in the American
Trends Panel by Pew Research in 2021 (n=10,260) [62]. HIUPs were
generated with Machine Learning-Based Segmentation, a method
that finds the most frequent respondent segments (personas) based
on the survey answers. The two HIUPs generated from the dataset
were Linda, a 65+ years old female from the US, and Mark, a 30-
49-year-old male from the US. Both HIUPs were presented as (a)
conventional persona profiles (CPPs), i.e., in a 2D format on the
computer screen (Appendix 2A and 2B), and as (b) interactive di-
alogues with which the users discussed (DPs) (Appendix 2C and
2D). Each persona modality, CPP and DP, contained precisely the
same information. There is no single persona profile form that
is universally applied, as shown in systematic reviews of persona
templates [57, 64]. However, there is a certain standard structure
in terms of picture, name, and persona attributes laid out in a CPP.
The persona template in the S2P follows this standard structure.

3.4 Data Collection
The study went through internal system testing and external pilot

testing before launch. Data was primarily collected using a surveys

!The dataset from Pew Research:
net/dataset/american-trends-panel-wave-99/

https://www.pewresearch.org/inter-
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Table 2: The list of task questions asked from the participants with correct answers for each HIUP.

Task Question

Correct Answer Linda

Correct Answer Mark

How does the persona feel about driverless
vehicles?

What does the persona think about the use of Al to
decide which patients should get medical
treatment?

What does the persona think about social media
platforms using facial recognition technology to
automatically identify people in photos?

What does the persona think about accepting
people opting out of facial recognition databases if
the person does not have a criminal record?

Does the persona think that people who make a
living by driving others or delivering things would
lose their jobs because of driverless vehicles?
How does the persona feel about the usage of
generative Al in social media writing?

What is the persona’s opinion about the use of
facial recognition technology at public protests?

Linda is skeptical (the participant
could have elaborated their answer
more) answer more)
Opposes

Opposes

More acceptable

Probably would happen

No answer in the persona

Acceptable

Mark is moderately comfortable (the

participant could have elaborated their

Opposes

Mark Opposes

More acceptable

Probably would happen

No answer in the persona

Acceptable

(i.e., the Persona Perception Scale (PPS) and the System Usability
Scale (SUS)), in this manner: [participant is welcomed and explained
the study] — [participant uses Persona 1] — [participant completes
the survey with task and PPS + SUS] — [participant uses Persona 2] —
[participant completes the survey with task and PPS + SUS] — [study
is concluded]. The study introduction given to the participants is
shown below, and the full study script is available in supplementary
material? for review and further development.

The study introduction shown on the computer screen for the
participants was as follows:

“Welcome to the study! In the following study session,
you will examine two personas, perform two tasks with
the help of each persona, and you will also answer two
short surveys. Persona is a fictional depiction of a real
user group. First, you will now proceed with the exami-
nation of the first persona and perform the task for the
first persona. The task is presented on the next page.
After the task, you will answer a survey after which
you will be guided to examine another persona, answer
questions about the persona, and then answer the same
survey again. There are two kinds of personas in this
study: conventional persona profiles and chat personas.
If you are examining a conventional persona profile,
you will find the answers by examining the persona
profile. If you are examining a chat persona, you will
have to ask the persona for the answers. When you are
ready, select ‘Ok, understood!’, proceed to the next page,
and start answering the questions regarding the persona
you have on your other screen at the moment.”

While using the HIUPs, participants were engaged in a hypo-
thetical scenario where they assumed the roles of either a software
engineer or a manager at a company specializing in Al solutions.
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These two roles were created because not all participants were en-
gineers, so “manager” was a so-called escape role that they could
identify with. The participants could freely choose their role from
these two options. They were introduced to two distinct HIUPs and
tasked with responding to seven questions (Table 2) about these
HIUPs, as identified by their (imaginary) superiors. The questions
were randomly chosen from the survey dataset from which the per-
sonas in this study were generated, and the answer options were
the ones that had been offered to the survey participants by Pew
Research as the conductor of the survey. Only the question “How
does the persona feel about the usage of generative Al in social media
writing?” was not from the Pew Research survey. This question
was intentionally introduced to the set of task questions as an “im-
possible question to answer” to test the hallucinative aspects of DPs
and how users adapt when they cannot find an answer from the
CPP [43]. In other words, this is an information retrieval task [2]
which is a central task in persona use since retrieving information
and learning from groups of people is one of the central functions
of personas [17, 61]. Information retrieval is just one type of task
for which personas can be used. We leave other use cases for future
research.

Upon completion of the tasks involving both HIUPs, participants
were thanked for their contribution. As a token of appreciation for
their participation, they received a gift card. Following each session
of using a HIUP, participants answered questions related to the
HIUP, with these questions drawing from two established scales:
the SUS [47] and the PPS [71], with items provided in Appendix 1.
Both scales have been deployed in multiple HCI and persona studies
(e.g., [12, 48, 68, 69]). Behavioral variables and task success rate
were also measured (Table 3). The accuracy of their responses was

Zhttps://bit.ly/study-procedure
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Table 3: Additional study variables with measurements and definitions of each.

Variable Measurement

Definition

Persona system dwell time Time in seconds

How long did the participant use the persona system per session (in

seconds)? Measured automatically by analytics system.

Number of interactions in the chat Number of messages
system

Number of mouse clicks Number of mouse

How many messages (number of messages) the participant sent to the chat
persona? Measured in the chat persona system (S2P).
How many times did the participant click the system during the session

clicks (number of mouse clicks)? Measured automatically by the analytic system.

Time in seconds
Task success rate

Task completion time (TCT)
Task success rate (TSR)

How long did it take for the participant to complete the task (in seconds)?
How did the user succeed in the task of finding the correct answers to

questions asked about the persona (the rate (%) of correct answers given by
the user to the task)? The task success rate was calculated for the seven
task questions. The principal researcher checked each task answer for each
participant and calculated the task success rate (number of correct answers
divided by the number of questions (7).

evaluated to calculate a success rate for each participant, comparing
their answers to the actual details of the HIUPs.

In addition to survey data collection, all audio from the study ses-
sions was recorded and transcribed using the think-aloud method in
which the participant is encouraged to think aloud while using the
HIUP, carrying out the task, and completing the survey. The concur-
rent think-aloud method we apply has been implemented in numer-
ous previous persona user studies, e.g. [41, 42,44, 45,58,72,73, 76].
We used the variation called survey think-aloud which not only
asks the participant to verbalize their thinking during the system
use but also during survey completion [58]. Transcripts were cre-
ated using MS Word’s automatic translation tool and manually read
through to ensure adequate quality for analysis. If mistakes were
found, the lead author returned to the original voice recordings
and fixed the issues (in general, the quality of automatic transcrip-
tions was very high). These transcripts amounted to approximately
1700 pages of text (in MS Word’s standard typesetting). The aver-
age study completion time was 66.5 minutes per participant (SD
= 18.3), which denotes a considerable effort and engagement from
the participants’ side.

3.5 Participants

A user study involving face-to-face interactions in a lab setting
and the user study was carried out in two research sites: a re-
search institute and a university. The study involved a total of 54
participants ,which according to prior studies (the number of partic-
ipants ranging from 29 to 54), is a sufficient number of participants
[41, 42, 44, 45, 66, 68, 69, 71]. An a priori power analysis indicates
that a within-subjects design with two groups (as is the case) re-
quires a sample size of 54 to detect medium-sized effects (Cohen’s f
= 0.25), thus making our sample size sufficiently large enough to
detect an effect of at least this magnitude. Informed consent was
obtained from each participant. No personally identifiable informa-
tion was collected, apart from the voice recordings that were made
accessible only to the authors. The participant pool predominantly
consisted of researchers (36 individuals, accounting for 66.67%) and
engineers (9 individuals, making up 16.66%). The remainder of the
participants included a diverse mix of professions. The average age
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was 33 years (SD = 10.60). Slightly more than half were men (n = 30,
55.6%), and the rest were female (n = 24, 44.4%). Of the participants,
20 (37.0%) participants had heard of personas before the study, and
12 (22.2%) participants had used personas before, while for the rest,
personas were not familiar (however, all participants were given a
clear operational definition of the persona concept before starting
the study). Average experience with personas was 1.92 years (N=54,
SD=5.85 years).

3.6 Data Analysis

Given that the study design incorporated repeated measurements,
we used a multi-level linear regression analysis. In this approach,
each stimulus was considered a separate case but nested within
participants, since each participant interacted with two distinct
stimuli, allowing us to adjust for variability within subjects. This
analysis encompassed data from both the CPP and DP. In our re-
sults, we present the coefficients (B = unstandardized coefficient)
of the regression model for those findings that reached statistical
significance, indicated by a p-value of less than .05. The dataset
was cleaned by removing the internal and external test subjects
(see Table 4).

In addition to statistical analysis, the transcribed session record-
ings were qualitatively analyzed for each statistically significant
SUS item and PPS construct to contextualize the findings in a pro-
cess known as triangulation [13]. The idea in triangulation is to
combine different data sources, quantitative survey data and qual-
itative session transcript data in our study, for more comprehen-
sive knowledge on a subject. Qualitative analysis was carried out
manually by finding relevant quotes from the session recording
transcripts. An Al (ChatGPT-4, v. March 2024) was used to aid in
the identification of relevant quotes, which is a known and used
method for identifying quotes in qualitative data analysis [80, 82],
but all quotes were manually verified by the lead author to avoid
hallucinations as recommended by Turobov [80].
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Table 4: Dataset cleaning (i.e., excluded participants) with reason.

Excluded (N) Reason

2 Two pilot participants were excluded (four rows)

6 Six test rows were excluded (testing system and survey)
54 Remaining participants

Table 5: Comparison of measurements across groups without control variables. Significant results are bolded.

Measurement DP EMM CPP EMM B SE P
Persona perceptions

Clarity 4.708 4.537 -0.171 0.136 0.209
Compassion 3.296 3.284 -0.012 0.188 0.948
Completeness 4.932 5.315 0.383 0.188 0.042
Consistency 5.324 5.028 -0.296 0.192 0.123
Credibility 4.898 5.343 0.444 0.260 0.087
Empathy 3.815 4.154 0.340 0.236 0.150
Similarity 3.858 3.901 0.043 0.269 0.872
Stereotypicality 4.315 3.815 -0.500 0.277 0.071
Transparency 4.864 5.259 0.395 0.184 0.032
Usability 5.926 4.519 -1.407 0.238 <0.001
Willingness to Use 5.333 5.037 -0.296 0.205 0.147
Usability

SUS 5.906 4.863 -1.043 0.188 <0.001

Notes: A comparison of Estimated Marginal Means for the group variable in the context of a multi-level model is shown. EMM: Estimated
Marginal Means. B: Unstandardized regression coefficient. SE: Standard Error. “Profile” is used as the reference category in the model

estimation

4 Results

4.1 RQ1: How Does the HIUP Interaction
Modality (Document or Dialogue) Affect
Users’ Experience, Behavior, Usability,
Learning and Perceptions of the HIUP?

4.1.1 Quantitative Results. The first model represents a comparison
of the CPP and DP groups for (a) HIUP perceptions and (b) usability
(SUS), and (c) system dwell time. The CPP group exhibited higher
transparency scores (B = 0.395, p = .032) and was perceived as more
complete (B = 0.383, p = .042). The DP, on the other hand, was
perceived as more usable (B = -1.407, p < .001), and had a higher
SUS score (B = -1.043, p < .001). These results are summarized in
Table 53,

Unlike PPS, which is based on psychometric constructs, the SUS
items represent conceptually distinct dimensions and thus can be
explored individually. Because the SUS scale offers multiple per-
spectives on usability [48], we also investigated the values of the
individual items on the SUS scale. As can be observed from Table

3For full disclosure, we also ran a model with the following control variables: partici-
pant gender, persona gender, age, previous persona experience, and previous chatbot
experience. This model computed the estimated marginal means — that is, the mean
of the measurement after taking into account the controls. The results are consistent
with what was observed without controls. The only difference was the effect of Com-
pleteness, which ceased to be significant in the presence of control variables (B = 0.296,
p =.143).
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6, all items exhibit significant differences (in favor of the DP’s us-
ability), with the sole exception of “I found there was too much
inconsistency in the persona system” (B = 0.150, p = .480), which
attained statistically similar scores in both groups. The follow-
ing subsection presents qualitative insights to contextualize these
findings.

4.1.2  Qualitative Results. The session recording transcripts for all
the nine statistically significant SUS items (SUS1-SUS5 and SUS7-
SUS10) and all three statistically significant PPS constructs (Com-
pleteness, Transparency, and Usability) offered a deeper understand-
ing of the users’ preferred HIUP: the DP or the CPP. Each quote
is marked with the participant ID and a reference to the HIUP on
which the quote was obtained (C=chat persona, P= persona profile,
m=male [Mark], f=female [Linda]). In the following results, quotes
related to the DP are highlighted in light blue color to provide the
reader with a visual way to rapidly distinguish between the quotes
about each HIUP type. Quotes for the nine statistically significant
SUS items and three PPS items are presented in Table 7.

4.1.2.1 SUS 1 I think that I would like to use this persona system
for similar tasks. From the user quotes relating to SUS 1 (see Table
7), we identified evidence of why the users prefer the DP over the
CPP for similar tasks. The quotes support the statistical results
that the users found the DP useful for similar tasks due to the DP’s
ability to compress vast amounts of information (survey data) into
a digestible package. Also, the user experience was seen as similar
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Table 6: Comparison of the SUS items across groups with control variables.

llkka Kaate et al.

Significant results are bolded.

Measurement DP EMM CPP EMM B SE P
I think that I would like to use this persona system 5.583 4.167 -1.450 0.313 <0.001
for similar tasks.

I found the persona system unnecessarily complex. 1.958 3.354 1.413 0.298 <0.001

I found the persona system easy to use. 6.271 4.479 -1.821 0.291 <0.001

I think that I would need the support of a 1.984 2.911 0.967 0.250 <0.001
professional to be able to use the persona system.

I found the various functions in the persona system 5.500 4.583 -0.955 0.276 0.001
were well integrated (are working well together to

support the use of the system).
I found there was too much inconsistency in the persona 2.187 2.333 0.150 0.212 0.480
system.
I would imagine that most people would learn to use 5.973 4.869 -1.134 0.254 <0.001
the persona system very quickly.

I found the persona system very difficult to use. 1.736 3.154 1.450 0.271 <0.001

I felt very confident using the persona system. 5.792 4.750 -1.053 0.262 <0.001

I needed to learn a lot of things before I could get 1.978 2.604 0.639 0.209 0.002

going with the persona system.

Notes: A comparison of Estimated Marginal Means for the group variable in the context of a multi-level model is shown. EMM: Estimated
Marginal Means. B: Unstandardized regression coefficient. SE: Standard Error. “Profile” is used as the reference category in the model

estimation

to a familiar chatbot (ChatGPT). The CPP was seen not as favorable
to perform similar tasks due to the vast amount of data that had to
be browsed through while using the CPP to complete the task.

4.1.2.2 SUS 2 I found the persona system unnecessarily complex.
From the user quotes relating to SUS 2 (see Table 7), we identified
evidence of why the users find the DP less complex than the CPP.
The quotes support the statistical results that the CPP was found
more complex than the DP. DP was seen to save time when infor-
mation was to be found quickly. CPP contained a lot of information
presented as text and tables that were perceived as difficult to pe-
ruse and find the answers to complete the task, making the CPP
more complex than DP. In other words, the complexity of the CPP
was associated with the amount of information presented.

4.1.2.3 SUS 3 I found the persona system easy to use. From the user
quotes relating to SUS 3 (see Table 7), we identified evidence of why
the users find the DP easier to use than the CPP. The quotes support
the statistical results that the DP was found easier to use than the
CPP. The DPs functionality of ‘just asking questions” (P24) made
the DP easy to use while the CPP’s overwhelming information was
seen as difficult to handle as well as navigating through the CPP
(scrolling) and the need for looking for things. The CPP took more
time to comprehend and delve into the vast amount of information
than the DP.

4.1.2.4 SUS 4 I think that I would need the support of a professional
to be able to use the persona system. From the user quotes relating
to SUS 4 (see Table 7), we identified evidence of why the users find
that the use of the DP needed less guidance from a professional
than using the CPP. The quotes indicate that help was needed to
use both persona systems. Interestingly, getting the hang of the DP
was seen as difficult and the straightforwardness of the DP system
was not uniformly perceived by the users. So, although chat has a
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general reputation of being an intuitive interface that requires little
guidance, the results indicate that users can benefit from guidance
especially when it comes to prompting the DP. On the other hand,
the need for help to get going with the CPP was also needed by
some users (P21), although others found it readily usable (P04).

4.1.2.5 SUS 5 I found the various functions in the persona system
were well integrated. From the user quotes relating to SUS 5 (see
Table 7), we identified evidence of why the users found that the
DP had features better integrated than the CPP. The straightfor-
wardness, and low number of functions, of the DP were noted by
a participant (P07) and the question-response workflow of the DP
was found easy (P35). For the CPP, it was also found that the func-
tions of the persona system were well integrated, and the CPP was
presented clearly but finding the information by scrolling through
the CPP was seen as difficult. CPP scrolling made using the CPP
system difficult (P48).

4.1.2.6 SUS 7 I would imagine that most people would learn to use
the persona system very quickly. From the user quotes relating to
SUS 7 (see Table 7), we identified evidence of why the users would
think that most people would learn to use the DP system very
quickly more probably than the CPP system. The DP was seen to
have a low number of features, “just” the chatting, and chatting was
also seen natural way of finding information (answering the task)
which makes learning the system fast. DP interface was perceived
as simple making learning the system fast and the chatting itself
was perceived as natural. The CPP system was seen as crafty, hard
to use, and having too much information to digest. The CPP system
was not seen as impossible to use but more time-consuming to
familiarize oneself with the system.

4.1.2.7 SUS 81 found the persona system very difficult to use. From
the user quotes relating to SUS 8 (see Table 7), we identified evidence
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Table 7: User quotes from the session recording transcripts for statistically significant SUS items and PPS items.

Item DP User Quotes CPP User Quotes

SUS1 “I think that I would like to use it for similar tasks. Yeah, = “Somewhat agree [with using profile persona], I kind of
sure. Of course, I'm using ChatGPT” (P25, Cm) don’t like navigating through this much data” (P02, Pm)
“Yes, if it’s going to represent my survey in a different way, “I would not have used this persona if given the choice”
then yes [I would use it]” (P20, Cf) (P22, Pm)

SUS2 “It’s not about the mental effort. It’s about the time “The [profile] system, it’s all tables and stuff. I mean, I
consumed.” (P26, Cf) could use the system, but it’s difficult to use. It just was
“It [chat] was easier to use than the last one [profile]. The difficult to use” (P25, Pf)
last one [profile] was very difficult to figure out. The “I was supposed to find the information quickly and it
answers were complicated” (P42, Cf wasn’t that easy, but the search option helped a bit, but

I'd rather use the first persona [chat].” (P02, Pm)

“It is complex, but it’s not unnecessarily complex like it
makes sense to be complex. Having all this much
information.” (P53, Pf)

SUS3 “I found the persona system easy to use. Strongly agree. “I feel like it was harder to use [than the chat persona]. It
Yes, it was very easy. As I said, you just ask questions to a was overwhelming at first. I started kind of searching
chat bot and get answers.” (P24, Cf) with certain keywords. It got easier to understand, but I
“I think this [chat] is super easy to use. I mean it’s just do think it takes a learning curve.” (P21, Pf)
typing with the persona. Very natural” (P04, Cf) “It’s kind of not easy to navigate through all this
“There weren’t many functions there, just scrolling, typing information. You need to keep looking for things.” (P02,
and submitting., Scrolling and answering. Yeah, it was Pm)
very simple, very functional” (P25, Cm)

“It [chat] is not very difficult. It is easy to use but it is
difficult to get what you want.” (P47, Cm)

SUS4 “I actually did require your [the admin’s] help” (P20, Cf)  “I would think that I would benefit from having a
“No, it was very straightforward.” (P02, Cf) professional with me at the beginning to kind of teach me
“Disagree because I might need some. I don’t know. The ~ how to go through that” (P21, Pf)
system was simple, but you [the admin] had to tell me “No, I don’t think so. No, no need [for professional help]”
about the prompting.” (P25, Cm) (P04, Pm)

SUS5 “They were sort of working well together. The functions  “I would agree. I feel like everything was well integrated
and again there aren’t many functions because the Ul is and easy to look through and presented very well” (P21,
kind of straightforward” (P07, Cm) Pf)

“The various functions and the persona system were well ~ “Functions were working well together support the uses.”

integrated. It was, I strongly agree. Also, since when I (P22, Pm)

send the message, I get feedback that he’s responding, so  “I like the colors. I like the representation, but the

very easy to use.” (P35, Cm) scrolling, etc. finding the information was difficult” (P48,
Pm

Sus7 “There was not much to learn” (P02, Cf) “Yeah, I imagine. It’s just very detailed to the point that
“The interface was not complex.” (P05, Cm) you get confused.” (P22, Pm)

“Mostly yes, because chatting is natural” (P22, Cf) “Maybe not most people. I felt very crafty using the
system.” (P24, Pm)
“They [some systems] are always difficult for normal
people. “You just need to have an hour. Then you will be
familiar with it” (P52, Pm)

SUS8 “Not at all [difficult to use].” (P24, Cf) “It was quite tense.” (P12, Pm)
“It’s not very difficult to use but very difficult to get “Yes, somewhat [difficult to use].” (P50, Pm)
knowledge from. I feel like you are putting questions in “You don’t remember many difficulties.” P22, Pm)
but my interpretation [of the chat answers] can vary.” (P47,
Cm)
“Not at all, no struggles there” (P53, Cm)

SUS9 “Yeah, I think it was straightforward.” (P34, Cf) “You know, I need to ask a lot of questions from you

“I would say somewhat agree. I think it’s easy.” (P20, Cf)
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[moderator].” (P18, Pm)

“I'wasn’t very confident using it at first. I think after kind
of getting a hang of it and kind of understanding the
tables and things and familiarizing myself with the
information available, I thought it got easier. So, I would
say I felt very confident.” (P21, Pf)
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suUS10

Complete-
ness

Trans-
parency

Usability

“I didn’t have to learn anything.” (P02, Cf)

“You just have to know how to submit a piece of text.” (P24,
Cf)

“Nothing complex about it. You just ask questions.” (P27,
Cm)

“It gave me what I like. Whatever I asked, it gave me the
response.” (P02, Cf)

“I just got the information that I asked for, but nothing
extra” (P04, Cf)

“I don’t think it was detailed enough just because, I, for
example, agree with some of the use cases personally. But
like if you ask me whether it should be used in other use
cases, not sure.” (P12, Cf)

“No, it didn’t lack [any information]. It had more than
enough. It didn’t lack anything. Actually, I just had to ask
it” (P20, Cf)

“There was a survey, but I didn’t understand how the
persona was created. I could understand how the
information of the persona was obtained.” (P19, Cm)

“I kind of understood that it was an amalgamation of a
10,000 people survey and then we some system created
personas from that” (P21, Cm)

“I couldn’t understand how the information was obtained.
Not really. It just says the information, but it doesn’t say
how it [the persona system] gets it.” (P27, Cm)

“I know the background [of how the personas were
created], it’s through surveys and responses. It was
mentioned actually at the beginning of the study. It’s more
than 10,000 survey responses. So, I was provided with the
information on how the Persona was created.” (P20, Cf)
“It didn’t require any mental effort from me.” (P02, Cf)
“There was no extra distraction. There is no extra
information, just the chat bot. This is like invisible persona,
it’s nice.” (P04, Cf)

“I didn’t need to think that much. It’s more like look up
information to answer the questions. All I had to do was
talk to it. Very, very intuitive” (P20, Cf)

“It is similar to chatting on WhatsApp of ChatGPT.” (P35,
Cm)

“I just have to complete the question and then it answers.”
(P24, Cf)

“No mental effort, just ask the question and it gives you the
answer. It is pretty easy to use, very clear and
understandable.” (P27, Cm)
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“It was not easy. The information was there for the
persona but not confident to use.” (P48, Pm)

“I think it would take a learning curve to understand how
to use the system effectively.” (P21, Pf)

“It was difficult to scan the information.” (P28, Pm)

“It was just tables with percentages and the tables were
clear and I would imagine that most people would learn
to use persona.” (P33, Pf)

“Not for me but non-tech people would definitely have a
very, very hard time” (P34, Pm)

“Yeah, too much detail. I feel it was like a very long
description. It was detailed. That was information that
needs really time to analyze” (P22, Pm)

“I was able to find everything except for the social Al
generating content and social media, but for the rest, it
was fine” (P36, Pm)

“It didn’t lack critical information. I don’t know about the
technology-related background, but it didn’t affect the
survey that I did. So, I had the percentages and therefore
the needed information.” (P35, Pf)

“Yeah, based on the survey that and I understand this”.
(P22, Pm)

"Yeah, yeah. Things from the survey. So, but then how it
[data] was processed to come up with the persona, no”
(P48, Pm)

“There was no information. I have no idea how it was
created.” (P04, Pm)

“It’s created based on the survey data” (P22, Pm)

“I think I understood somehow the most important
questions since I was going through the questions. It
seems like you just somehow got their answers to these
questions. Built the profile out of it” (P27, Pf)

“It’s kind of not easy to navigate through all this
information. You need to keep looking for things.” (P02,
Pm)

“I think the more information you put in the survey, of
course, it’s going to be great for research. But for the
average person looking at it. . . Maybe if information
could be condensed just to make it easier to make
decisions, then yes, I'd say it is easy to use.” (P20, Pm)
“In the previous one [chat], it gave out all the information,
she gave me an answer of the group that she represents.
Here, I have to do the work to search for the information”
(P18, Pm)

“I felt like it required more effort to get to an
understanding with the persona just because of the
amount of information that I was presented.” (P21, Pf)

“It [profile] needs more time and more mental effort than
the chat” (P06, Pm)
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of why users found the DP less difficult to use than the CPP. The
DP was found easy to use but one user (P47) mentioned that it
is difficult to gain knowledge from the DP. The answers DP gives
leave too much room for interpretation. There is merely input and
output in the DP making the system easy to use (P47). The CPP
was found tense and difficult to use (P12) but for some users, the
CPP was easy to use.

4.1.2.8 SUS 91 felt very confident using the persona system. From
the user quotes relating to SUS 9 (see Table 7), we identified evidence
of why users felt more confident using the DP than while using
the CPP. Overall, the DP was found straightforward and easy to
use making the DP system’s usage confident. The CPP was found
hard to use due to the amount of data and its presentation structure
(tables) in the system. The information was there to be found in the
CPP to perform the task but was not easily available. The longer the
CPP was used, the more confident the user was while using the CPP
system (P21) which indicates a steeper learning curve for the CPP
than for the DP. To assess the possible correlation between system
use time and confidence using the persona system, we calculated
Pearson’s correlation coefficient between system use time and SUS9
(measuring confidence). The results indicate a weak positive, non-
significant, correlation between system use time and SUS9 (r=0.104,
p=.284).

4.1.2.9 SUS 10 I needed to learn a lot of things before I could get
going with the persona system. From the user quotes relating to
SUS 10 (see Table 7), we identified evidence of why users felt that
they had to learn more things before getting going with the CPP
than with the DP. The DP was found easy to use since the DP only
requires the user to write text (questions) and the DP will give the
user the answer. The CPP was found easy to use by some users
because of the clear tables but there were notions about the CPP
requiring the user to be tech savvy to use the CPP easily. One user
(P53) liked it when the CPP had all the information there to be seen
(P53) compared to the DP that only revealed information that was
asked from it.

4.1.2.10 Completeness. From the user quotes relating to Com-
pleteness (see Table 7), we found evidence of why users found the
CPP more complete. Survey items for Completeness are shown in
Appendix 1. The DP was not seen as complete enough because it
was difficult to get an overall look at the persona while the CPP
offered all the information at once. It was easier for some users to
get the overall perception of the CPP by scrolling. With the DP,
the user would have had to ask for more information with both
personas the task required only answering certain questions that
left little room for additional questions to be asked from the DP
while with the CPP the users had to scroll up and down the CPP to
find the answers to the task and simultaneously, they could, almost
by accident, form a general understanding of the persona. Then
again, for some the length and volume of information in the CPP
was too much, causing issues of information overload (P43).

4.1.2.11 Transparency. From the user quotes relating to Trans-
parency (see Table 7), we found evidence of why users found the
CPP more transparent. Survey items for Transparency are in Ap-
pendix 1. The user quotes on Transparency echo the statistical
results. All the participants were provided with basic information
on the data for the persona generation. For the CPP, the user quotes
show that being forced to go through the visualization of the CPP
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(P27) helped to get the feeling of a deeper understanding of the
CPP creation process than the DP creation process. Many users
(P19, P02, P22) referred to data but still some users felt that no
information on the persona generation data was given (P04). It is
vital to note that we in fact did not give a detailed account of how
the personas were created. So, the fact that some participants had
no issues with transparency could imply the participants presumed
to know how the personas were generated due to their general
knowledge of computer science and Al It was also the case that a
select few participants did ask technical questions about the system
details, which we answered. However, this was outlier behavior and
the vast majority of the participants did not possess information on
how the S2P system works. So, it is interesting to find that many of
them nonetheless considered transparency to be reasonably high.

4.1.2.12 Usability. From the user quotes relating to Usability (see
Table 7), we found evidence of why users found the DP more usable.
Survey items for Usability are in Appendix 1. The user quotes on
Usability reflect the statistical results. The intuitiveness, familiarity,
and low need for mental effort in different forms were mentioned
for the DP (P02, P04, P20, P35, P24, P27) concerning increased
usability while the CPP was perceived as less usable with a lot of
information in the CPP (P18, P20, P21). The sheer amount of data
in the CPP was hard to digest and a user also felt pressure while
using the CPP (P33).

4.2 RQ2: Under What Conditions Is Document
Modality More Preferrable than Dialogue
Modality, and Vice Versa?

The participants were asked, after using both HIUP modalities,
which one they preferred. A third of the participants preferred
the CPP (n = 18, 33.3%), while two-thirds preferred the DP (n = 36,
66.7%). Women were 25% more likely to prefer the CPP than men,
although the gender difference is not statistically significant, X? (1,
N = 54) = 0.34, p = .561. Our impressions of the conditions under
which each persona modality is preferred can be seen in Table 8.

The participants who preferred the CPP shared how they liked
the CPP’s details as they were able to read and analyze information
clearly. They considered that the CPP provided them with more
information than they needed. Some participants also disliked the
DP’s tendency to show distributional variability in the HIUP group
(in the style of: “There are X% said answer A is correct. However,
Y% agreed with answer B”). This kind of response confused them,
while CPP enabled them to independently draw conclusions from
the available data about the HIUP. In contrast, the participants who
preferred the DP often did so because they could save time: they
mentioned how fast the DP would come up with answers related
to the questions. The participants also appreciated the convenience
afforded by the DP, as well as the sense of certainty that came with
the DP’s clear and confident responses — in contrast, some of the
participants struggled to answer the questions using the CPP since
using the CPP required them to engage in an analytical process,
essentially doing their own analysis rather than digesting the ready
answers given by the DP.

Each participant was also asked for their HIUP preference at
the end of each session. Instead of pointing out a clear favorite,
some participants indicated that they would prefer the combination
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Table 8: Conditions for preferring the CPP or DP modality.

When did people prefer using CPP? (For which purposes?
Under which conditions?)

When did people prefer using DPs? (For which purposes?
Under which conditions?)

When the participant was visually oriented. For example, the
participant found the profile visually more appealing than the chat
persona.

When the participant wanted to have a quick broader look at the
persona. It was possible easily with the profile persona.

When they wanted to obtain more detailed information.

When there were no specific questions to answer.

When the participant wanted to find answers to specific questions
quickly.

When the participant wanted to avoid going through a lot of
information in the persona.

When dialogue with the persona was wanted or needed.

When there were specific questions to answer.

of both modalities. Excerpts from each preference are shown in
Table 9. Overall, 33 participants preferred the DP (61.1%), while 15
participants preferred the CPP (27.8%), and 6 participants (11.1%)
indicated a preference for using both. In many cases, the partici-
pants raised good points about the pros and cons of each modality,
so we can say the “preference” often indicates “slight” preference,
although there were clear-cut cases as well (e.g., P41 in Table 9).

From the user quotes on the HIUP modality preference, it can
be seen that the DP was preferred for its need for low mental
effort and easiness of searching for information; interestingly, even
scrolling now appears to be a high-effort activity (P16)! On the other
hand, the CPP was preferred for its ability to show all the HIUP
information at one glance and for the CPP’s structure where the
user would unconsciously process information about the HIUP and
form a thorough view of the HIUP while with DP such a thorough
view formation was not seen possible. Overall, the DP was seen by
many as easier to use compared to the CPP.

4.3 RQ3: How Does the HIUP Modality Affect
Task Completion?

The second model represents a comparison of the CPP and DP
groups for (a) task perceptions and (b) mouse clicks (no scrolling),
and (c) Task Success Rate. The CPP was perceived as more difficult
(B =1.712, p < .001), and the success rate for the information re-
trieval task completion was higher (B = 0.124, p = .002). The DP
was perceived as more enjoyable (B =-1.519, p < .001), and resulted
in higher engagement as measured by the number of mouse clicks
(B =-6.866, p = .040). The results are summarized in Table 10.

5 Discussion

5.1 Answers to Research Questions

In terms of RQ1 quantitative results, users find CPPs more complete
and transparent than DPs while finding DPs more usable and easier
to use than CPPs. CPPs were seen as more complete for their ability
to show more information at one glance and CPPs were seen more
transparent since the “back-end” of the HIUP was more visible in
CPPs than in DPs. Similar results with conversational agents have
been found, for example, by Schnabel et al. [75] and Schmitt et
al. [74]. These were supported by the qualitative findings that
mentioned user insights on CPP’s transparency. Our qualitative
results support the quantitative results through user comments on
the lack of transparency in DPs. DP was just the chat interface
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making it hard for the user to explore the HIUP at one glance. That
is, the CPPs had tables representing the survey items while the
DPs had nothing. For usability, the DP was a clear winner over
the CPP in our task of finding specific information about the HIUP.
This result was supported by our qualitative results in which users
mention the DP’s ability to offer answers to questions with no need
to browse through a CPP.

In terms of RQ2, users’ visual orientation makes the user lean
towards the visual HIUP, i.e., the CPP. For some users, a quick
overview of the HIUP was easier to reach with the CPP. The usability
of the DPs was lower when there were no specific questions to
answer from the DP. With the CPP, it was easier for users to just
browse through and “get to know” the HIUP. With DPs, this kind of
browsing through would mean asking random questions from the
DP. Results for RQ2 connect our study well to previous research
on conversational agents and static persona presentations [42].
Surprisingly, it was difficult for some users to filter down the HIUP
information from the DP’s answers when the DP was giving specific
distributions for the HIUP, i.e., percentages. With the CPPs, some
users found it easier to gather information.

In terms of RQ3, on average, the DPs required more mouse clicks
to use. This could indicate either positive or negative engagement.
Positive in terms of more actively processing HIUP information,
and negative in terms of being confused and having to click a lot to
find the information. For task success, the CPPs resulted in better
task performance than DPs. Perhaps surprisingly, not all users
prefer the DP for the task. Some users prefer finding information
from CPPs rather than using a chat to find the answer to the task.
Also surprisingly, clicking was more frequent with the DPs than
with the CPPs. Due to the ways the DPs are used, this could be
natural. The chat’s text bar has to be activated each time the user
wants to write to the chatbot, and the message has to be sent by
clicking or by pressing enter. Also, the CPPs used by browsing,
not clicking. The DP is used by clicking, not browsing so the logic
for use is different for the CPP and DP. On the other hand, the
measurement did not capture the scrolling behavior in the CPP.

Another surprising finding is that despite the higher usability
for the DP, the task success rate was lower for the DP than for the
CPP. On average, users spent more time on the CPP than on the
DP, the CPP was perceived as more difficult to use than the DP, but
according to the qualitative data analysis, the DP was occasionally
giving hard-to-interpret answers, and the DP was also hallucinating
answers [43] which could have influenced users’ task success rate.
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Table 9: Excerpts from participants’ answers when asked which of the HIUP modalities they preferred.

Preference for DP

Preference for CPP

Preference for both

“The first one [chat persona].
because I didn’t need to put in
any mental effort. I just asked
and it gave me the answer. For
the second one, I felt pressure to
find the information quickly
and it wasn’t that easy, but the
search option helped a bit. But
I’d rather use the first persona
[chat persona].” (P02)

“Chat was much easier to use
and then the problem with the
other one [persona profile] is
that the data was kind of
scattered all over the place.
Whenever I need to look up
something I need to scroll up
and down and then even within
them, there are subsections that
I have to read.” (P16)

“The first one, definitely [chat
persona]. Because it was easier
to use. It seems very friendly
and the last one [persona
profile] is very difficult to find
out the answers. It is
complicated.” (P41)

‘I like the first [chat persona] as
it’s easier to use and in
providing information. However,
what I liked about the second
one [persona profile] is that it
gives lots of information which
actually helps me more to
decide if I want different uses or
different purposes, unlike the
first one. The first one you just
have a specific thing based on
your question. However, you
may miss information just
because you did not ask the
right question.” (P54)

‘T feel like there were some ups and downs. For example, for the profile, I
felt more confident about my answers once I found them, but it was more
tedious to find them than from the chatbot. I was always like a bit less
confident with it [chat persona].” (P17)

“I think it was the full picture, the other one [persona profile] had more
information. I complained about having more information than this when
you ask questions, like, what does this persona represent. Then I need more
information because with my interaction with the chatbot, I just asked
those seven questions and I only know the answers to those seven questions,
although the answers become more comprehensive than needed to answer
the question [task] that was helpful. The second one, chatbot, if you can
chat more, ask more questions, and maybe have some free interactions
around topics you can still pick the topic about facial recognition
technology or driverless vehicles. But then I ask my own kind of questions.
Then maybe I could have the chance to learn more about the general
persona because of the survey set up. Then you have those questions you
want to finish. You just ask those questions.” (P19]

“The profile was like the data. It gave me a better understanding of what
the person I was dealing with is like. There was other information that I
realized I didn’t use. But in the back of my head, I think I did process the
information. So, when I was answering the questions, I knew more about
the persona. Whereas with the chatbot it was giving me information
specific to that one question I asked and then I realized I could have
probably asked any other question and if I hadn’t asked more questions, I
wouldn’t get anything else. It was just telling me what I needed to know
about a specific topic and everything else was irrelevant and there was
some context. I think that I could have better shaped those opinions.
Whereas when I was looking at the different data [persona profile], you
know I was processing it all but really focusing on one thing. And so, it
[chat persona] informed how I was viewing that one data point It just
seemed it was very muddled. Yeah, so definitely the data [persona profile].
And if I were to go again, I would prefer the data [persona profile] over the
chatbot [chat persona].” (P39)

‘I like detailed information about the issues. The first one [chat persona]
was straightforward and they give you the percentages and without like
very detailed information.” (P47)

“The traditional one, even though, like I feel comfortable because I can see
all the information in one stretch. The chatbot interface, it felt difficult.
Even for accessibility, while looking I want to scroll up to see the whole
thing, so I feel difficult with the second interface [chat persona], but with
the traditional [persona profile] one I felt more comfortable because I can
use all the things which helped me to find out the right answers.” (P43)

‘T would like to have both of
them, because for example,
when I'm asking a question
from the first system [chat
persona] I was getting only a
very specific answer, whereas
in the second case, I was
given a lot of information in
which I might be able to
correlate some of the factors.
The second one [persona
profile] was good for
decision-making, where I was
getting more information to
make a better decision or
maybe support my
decision-making process. But
for the first one [chat
persona], the problem was
that I was only getting a very
tiny mass of information.

The first one was better for
what I was doing. It was
making my life easy, but at
the same time, by making my
life easy, it was not giving me
a lot of information.” (P05)

Also, stereotypicality was higher for the DP (not statistically sig-
nificant). The higher sterotypicality for the DP could indicate that
the DP’s answers to user questions and overall appearance were
seen more tied to a simplified idea of the HIUP whereas with the
CPP the HIUP was seen as less stereotypical indicating universality.
Credibility was higher for the CPP (not statistically significant) than
for the DP. Low credibility can indicate a user’s low trust towards

the HIUP and also low credibility can indicate that the user’s own
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experience with real people like the HIUP conflicts with the HIUP
perception [14]. WTU was higher for DP than for the CPP, not a
statistically significant result, but indicates user preference towards
the DP for the task the users were given. From the qualitative
analysis of transcribed session recordings, it was found that the DP
usability for finding information from the HIUP was seen as easier
than finding information from the CPP.
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Table 10: Comparison of task measurements across groups without control variables. Significant results are bolded.

Measurement DP EMM CPP EMM B SE P

Task perceptions

Enjoyment 5.463 3.944 -1.519 0.292 <0.001
Difficulty 1.799 3.511 1.712 0.306 <0.001
Confidence 5.721 5.544 -0.177 0.131 0.178
User behavior

Mouse Clicks 26.800 19.933 -6.866 3.341 0.040
Task Success Rate 0.711 0.835 0.124 0.041 0.002
Dwell Time 721.527 828.604 107.078 68.257 0.117

Notes: A comparison of Estimated Marginal Means for the group variable in the context of a multi-level model is shown. EMM: Estimated
Marginal Means. B: Unstandardized regression coefficient. SE: Standard Error. “Profile” is used as the reference category in the model

estimation

5.2 Theoretical Implications

It is known from previous research that people have individual pref-
erences when it comes to digesting HIUP information as numbers
or text [70]. The current study further corroborates this state of
affairs: some users actually find tables in HIUPs as a useful form of
communicating data; these same users might find chat restrictive to
their HIUP use because the DP does not “show itself”; it only shows
fragments of the HIUP information based on specific prompts. On
the other hand, for many users, this is enough, as they prefer the
simple, naturalistic interaction brought about by the chat interface.
Similar results have been found in previous studies on interactive
personas [38-40]. No clear indication of anthropomorphism, i.e.,
humanlikeness, of the HIUPs was detected during the study but
CPPs presented as documents were seen as more empathetic and
credible than DPs, which makes us think that CPPs were more
easily perceived as more human-like.

One important aspect from our findings is that, traditionally, a
key risk in HIUP development is the question, “Are the personas
informative enough?” (e.g., the PPS only involves items gauging the
completeness of a persona from the perspective of having “enough”
information, not “too much” of it [71]). Now, with the current study,
and with the help of Al technology, it is easier to generate HIUPs
with a lot of information because we do not need humans to curate
the HIUP content. This now poses a new issue, which is that the
HIUPs can become too informative. For the Al participating in the
HIUP creation process, managing a large amount of information is
not an issue, but several of our participants were struggling with
cognitive overload (or, information overload) which was clearly ob-
servable from their think-aloud records as well as our observations
during the study completion. In conclusion, the findings postulate
a strong connection between the level of information (especially
the excess of it) and HIUP usability, suggesting that too much in-
formation decreases usability, even when it is in a compact format
with tables and statistical summaries.

The observed divergence in user preferences for HIUP presenta-
tion formats can be further explained by theoretical frameworks
such as user control theory [30] and cognitive load theory [78].
User control theory posits that individuals prefer interfaces that
allow them to manage and access information in ways that align
with their cognitive styles and task requirements. This aligns with
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our finding that some users appreciated the structured and, presum-
ably, exhaustive nature of tables, which provided users with a sense
of control over the HIUP information. Conversely, others preferred
the minimalist, conversational nature of DPs, as this interface re-
duced decision-making complexity, consistent with cognitive load
theory. Cognitive load theory emphasizes the importance of bal-
ancing informational density to avoid overwhelming users, which
is supported by our observation of cognitive overload in partici-
pants exposed to excessively detailed CPPs. Minimizing cognitive
overload in interactive personas, especially those involving Al, can
introduce problems with the AT hallucinating answers for the user
[42, 43] which, again, can lead to trust problems yet not present in
our study. These theoretical perspectives emphasize the importance
of tailoring HIUP designs to user needs by optimizing the balance
between informativeness and simplicity.

Yet another aspect of personas, in general, is the change of modal-
ity, i.e., the form of presenting the persona. Previous studies show
different ways of presenting personas as narratives (text), conven-
tional persona profiles, deepfake personas, and human personas
[42-45]. These studies also present different levels of information-
carrying capacity in the personas and different persona perceptions.
Our study contributes to the persona discussion by offering insight
into how CPPs and DPs differ in information retrieval tasks which
is one of the uses of personas [17, 61]. Also, our findings resonate
with research in CUIs, where user satisfaction is closely linked to
perceptions of interaction quality. Even minor design choices in
conversational agents influence how human-like they are perceived
[16, 23]. In our study, while DPs offered dynamic interaction, CPPs
were seen as more empathetic and credible likely due to CPPs’
coherent, narrative structure.

5.3 Design Implications

There is no clear “winner” in pitting DPs against the classic CPPs.
Rather, both have strengths and weaknesses. Therefore, their use is
largely mandated by the specific use case (as well as individual dif-
ferences in preferences, which should not be overlooked). In terms
of using each HIUP interaction modality, we offer the following
guidelines:
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Dialogue Modality: The DP’s strength is its ability to give
answers to specific questions making the DP efficient for fast in-
formation search from the HIUP. The DP is preferred by users
accustomed to fast information search with little attention to the
graphical aspects of the HIUP in a task given to the users in this
study.

Document Modality: The CPP’s strength is its visual appeal,
i.e., people preferring nice-to-look-at things will most likely prefer
the CPP. The CPP is better for use cases when a quick overlook
should be made of the HIUP. The CPP is also better for use cases
where the HIUP user has large amounts of data to observe and
when there are no specific questions to be asked about the HIUP.
The CPP allows the user to browse through for information.

Document and Dialogue Modalities: Then again, the choice
between the DP and the CPP is more of a false dichotomy since
interactive persona systems, like the S2P, offer the deployment
of both HIUP modalities within one system, affording users the
ability to switch modalities. This allows the users to adjust their
usage preferences for both HIUP modalities. In our study, the two
HIUP modalities were kept separate, exposing the user to one HIUP
modality at a time to maintain study controllability.

These findings have practical implications for the design of Al
systems across various domains. For example, DPs could be par-
ticularly useful in customer service or educational contexts, where
real-time, intuitive interaction enhances engagement and reduces
cognitive load. The structured and comprehensive format of CPPs,
on the other hand, may be better suited for tasks requiring detailed
analysis, such as decision-making in knowledge management sys-
tems. Interestingly, the unexpectedly higher success rate for CPPs
in task completion suggests that despite their perceived complexity,
users may ultimately benefit from the additional depth of informa-
tion CPPs provide. Designers could explore hybrid systems that
combine the immediacy of DPs with the completeness of CPPs,
potentially mitigating challenges such as cognitive overload and
stereotypicality that could be observed in each modality individu-
ally. Future research could investigate adaptive persona systems
that dynamically adjust interaction styles based on user preferences
and task requirements.

5.4 Central Limitations and Avenues for Future
Work

There are limitations and areas for further work. First, the type
of task could limit the generalizability of the findings. The infor-
mation retrieval task emphasized a specific use case in which the
stakeholder has a given set of questions to which they want an-
swers. This might always be the case; certainly, there are cases
where the stakeholder wants to browse the HIUP’s information
freely without having a predefined list of questions. So, this must
be considered as a limitation when applying our findings. However,
information retrieval is a central task in HIUP usage, so the eval-
uation of this task is certainly a strength of our research. Future
work can consider other use cases beyond information retrieval,
including those where free browsing is enabled. The advantage,
however, of using a predefined list of questions is that it gives a
clear purpose and structure for the experiment. So, researchers
need to consider this trade-off of framing versus non-framing the
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participant’s interaction with the HIUP. There are grounds for both
approaches.

Second, our sample of participants could be expanded to cover
HIUP users of different professions and backgrounds. This could
help expand the understanding of the wider user group beyond the
users we were studying.

Third, the effects of DP hallucinating answers to users on task
performance remains unexplored, leaving room for future research.
Hallucinations could be a key reason why Al should not be relied
upon as the primary source of information or information interpre-
tation.

Fourth, the use of CPPs and DPs could vary when the HIUPs are
used in collaborative or personal tasks. The effect of collaborative
versus personal task use of different HIUP modalities is left for
another research.

Fifth, the effects of user’s gender on usability and perceptions
of HIUPs were left outside of our study as a remaining avenue for
future research. Similarly, studying difficulty of use, confidence
with the system, or potential DP hallucinations effect on task per-
formance could be further studied.

Sixth, future research could also study the information richness
of different HIUP modalities which was left outside of our study as
well as the very root of the differences in the manners of information
retrieval from CPPs (search) and DP (asking questions). CPP and DP
have different ways for information retrieval potentially altering
their use for such tasks.

Seventh, another promising direction for future research involves
integrating more closely the frameworks and methods from the field
of CUIL, particularly in evaluating how users perceive humanness,
trust, and empathy across different HIUP modalities.

Eighth, future work could explore how varying levels of inter-
activity or proactivity in DPs affect user satisfaction and cognitive
load, building on findings from CUI studies that examine proactive
voice assistants [63, 81].

Lastly, future work could look into hybrid HIUP formats; e.g.,
combining CPP overviews with conversational agents to strike a
balance between coherence, usability, and humanlike interaction.

6 Conclusion

In this study, we investigated two HIUP modalities for information
retrieval: a CPP and a DP. With the advent of vast usage of Al, new
HIUP modalities have emerged enabling variation to information
search methods from and learning of HIUPs. Our results imply
that both HIUP modalities tested have their advantages and the
perception of the HIUP is largely dependent on (a) the use case
of the HIUP and (b) the HIUP user. Modern interactive persona
systems can combine the best properties of CPPs, DPs, and other
HIUP modalities. More research could be put to study the need and
level of interaction between the user and the HIUP in different use
cases, tasks, and work scenarios.
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Appendix 1: Survey items

Table A1: Survey items with variables and scales.

Health Data. In Proceedings of the 2019 on Designinﬁ
(DIS ’19), 2019. ACM, New York, NY, USA, 61-70.

llkka Kaate et al.

Interactive Systems Conference
ttps://doi.org/10.1145/3322276.

Scale Item Variable Scale

PPS [71] The information about the persona was presented clearly. Clarity 7-point Likert
I struggled to understand the information about the persona. Clarity 7-point Likert
The information about the persona was easy to understand. Clarity 7-point Likert
I experienced sympathetic concern for the sufferings or misfortunes of =~ Compassion 7-point Likert
the persona.
I did not really care about the persona. Compassion 7-point Likert
I had an urgent desire to aid the persona. Compassion 7-point Likert
The persona provided enough information to make decisions about the =~ Completeness 7-point Likert
people it describes.
The persona was detailed enough to understand the type of people it Completeness 7-point Likert
describes.
The persona lacked critical information for my task. Completeness 7-point Likert
Some parts of the persona were contradicting each other. Consistency 7-point Likert
The persona communicated a coherent story. Consistency 7-point Likert
The persona was consistent. Consistency 7-point Likert
The persona could exist in real life. Credibility 7-point Likert
The persona had artifacts; i.e., something artificial, a distortion. Credibility 7-point Likert
The persona appeared natural. Credibility 7-point Likert
I felt like I understood the persona as a human being. Empathy 7-point Likert
I did not feel strong ties to the persona. Empathy 7-point Likert
I could imagine a day in the life of the persona. Empathy 7-point Likert
The persona felt similar to me. Similarity 7-point Likert
The persona and I think very differently. Similarity 7-point Likert
The persona and I share similar interests. Similarity 7-point Likert
The persona was stereotypical, i.e., it related to a widely held but fixed  Stereotypicality 7-point Likert
and oversimplified image or idea of a particular type of person.
The persona conformed to qualities that people usually expect of a Stereotypicality 7-point Likert
particular type of person.
The persona contained surprising insights into the type of person it Stereotypicality 7-point Likert
represents.
I was provided with information on how the persona was created. Transparency 7-point Likert
1 did not understand how the persona was created. Transparency 7-point Likert
I could understand how the information about the persona was obtained. ~Transparency 7-point Likert
Using the persona required a lot of mental effort. Usability 7-point Likert
I found the persona easy to use. Usability 7-point Likert
Using the persona was clear and understandable. Usability 7-point Likert

If given the choice, I would not have used this persona for the task I was
given.

I can imagine multiple ways to make use of the persona’s information in
the task I was given.

This persona improved my ability to make decisions about the people it
describes.

Do you have any other thoughts you would like to share about the
persona?

SUS [47] 1 think that I would like to use this persona system for similar tasks.
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Willingness to use
Willingness to use
Willingness to use
PPS open-ended

System Usability Score

(SUS) 1

7-point Likert
7-point Likert
7-point Likert
7-point Likert

7-point Likert
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I found the persona system unnecessarily complex. System Usability Score 7-point Likert
(SUS) 2

I found the persona system easy to use. System Usability Score 7-point Likert
(SUS) 3

I think that I would need the support of a professional to be able to use ~ System Usability Score 7-point Likert

the persona system. (SUS) 4

I found the various functions in the persona system were well integrated. ~ System Usability Score 7-point Likert
(SUS) 5

I found there was too much inconsistency in the persona system. System Usability Score 7-point Likert
(SUS) 6

I would imagine that most people would learn to use the persona system System Usability Score 7-point Likert

very quickly. (Sus) 7

I found the persona system very difficult to use. System Usability Score 7-point Likert
(SUS) 8

I felt very confident using the persona system. System Usability Score 7-point Likert
(SUS) 9

I needed to learn a lot of things before I could get going with the persona System Usability Score 7-point Likert

system. (SUS) 10

The persona system was fun to use. System Usability Score 7-point Likert
(SUS) 11 (own question)

The task was difficult to complete using the persona system. System Usability Score 7-point Likert
(SUS) task difficulty

Do you have any other thoughts you would like to share about the System Usability Score open-ended

persona system? (SUS) open-ended
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Appendix 2: The personas Used in the Study

Apply profita templata Manage profila templates

Persona | 3,018 responses (58.59%)

Linda
65- fermale United States
] 32.99% 60.65% 100.00%

This persona is skeptical about the use of driverless vehicles and facial recognition technology by palice. They are
alse unsure about the effectiveness of computer programs used by social media companies to find false
information. They have heard or read a little about these i believe that dri: passenger
wehicles should be tested using a higher standard. They prioritize accurate decisions over quick decisions when it

Search.

Technology Acceptance

Overall Effect of Technology on : Feelings Towards Increased Use of Al
Society . in Daily Life

Equal positive and negative effects More concerned than excited

Excitement or Concerns About Al Ccpcltnlihe‘;

Know people’s thaughts
and behaviors

Pertorm househald chores
Make impartant life
decisions for people
bingnose medical
prablems

Porform repetitive
workplace tasks

Handle customer service.
calls

Slow the aging process to allow the.
average person to live decades longer

Allow some peaple to far more quickly
and aceurately process information

Provent some peopie from getting
sarious diseases or health conditions

Mlow some pecple greatly increased

Close  Print  PNG PDF

Appendix 2A: Persona profile Linda
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Apply prefile template Managa profile tempiates

Persona 2 2,134 responses (41.41%)

Mark
30-49 male United States
36.88% 5216% 100.00%

g inclination t rds safety and technology, with a majority of their responses
indicating their for the use of to improve safety measures. They are also interested and
knowledgeable in the use of artificial intelligence and its potential to make fair decisions in complex situations.
Additionally, they have a moderate level of comfort with the idea of driverless cars and facial recognition

Search

Technology Acceptance
‘Ganerol attitudes towards technology ond its impact on society

Overall Effect of , . Feelings Towards Increased Use of Al
society in Daily Life

Mostly positive  4813%

ment or Con ns About Al Capabilities

Know people’s thoughts
and behaviors

Parfarm household chores

Make important life
decisions for people

Diagnose medical
probiams

Perform repetitive
workplace tasks

Handle customer service
calls

Siow the aging process to allow the
average person to live decades longer
Allow soma peaple to far mors quickly
and accurately process information

Fravent some people from getting
serious diseases o health conditions

#llow soma peaple graatly increased

Close Print. PNG PDF

Appendix 2B: Persona profile Mark
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P tinda o
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and viewpoints of the respondents in this group. My responsss ore @ Bland of
Eheir shared thoughts and preferences. Feel free to ask for further insights!

Thid ksl “ oo o

Fri, Fab 3

Herer chat session siorted due o the version change

How does the persona el about the usage of generative Al in social media
writing?

AT P

Thaes it nio specilic SUrvey responss aboul the wage of generative Al in social
rrvddia wWiRting, However, whan it comet 1o linding foles mlormdation on social
rmdia sites, 56% of respondents belleve thot declskons should be o mix of both
pesple and computer programs. Additionally, 53% of respondants ore more
concemed than excited about the increased use of ortificial intelligence
compauter programs in daity life.
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Appendix 2C: Chat persona Linda
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Based on the available survey dota, B5% of respondents believe that decisions
made by sacial media companies about what inlermaltion is lalse should be a
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‘oddust the use of generative Al in sociol media writing, the prelesence for
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could be seen as acceptable, as long as accuracy and falmess are malntained.
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