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Research Questions

« RQ1. How do two key attributes of chatbot persona influence critical
thinking in video viewers”?

« RQ2. To what extent does interacting with a chatbot affect a viewer’s
stance on a topic formed after watching a video?

« RQ3. How does the debate chatbot affect the viewer’s engagement with
and motivation to do the activity?



Two attributes

Why social identity and rhetorical styles?
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Method

Controlled Variables

Within-subjects Between-subjects
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Method

Dependent Variables

Stance on the topic
6 choices, Strongly Disagree ~ Strongly Agree

Critical Thinking Level

Critical Thinking Self-assessment Scale, CTSAS

Engagement and Motivation
Situational Motivation Scale, SIMS

Perception of the Chatbot

likability, anthropomorphism, perceived intelligence, perceived safety, and helpfulness



Method

Procedure
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Figure 1: Diagram of the experiment procedure. The sharp-angled boxes show the tasks, and the round-angled boxes show the
data collection steps. After the participants finish evaluating the chatbot and self-report engagement and motivation for the
first social identity, they repeat the process for the second social identity. After chatbot evaluation for the second identity, the
participants self-report their critical thinking for both the first and second social identities. Note that, for both rounds, the
chatbot uses the same rhetorical style (between-subject variable).



Method

Chatbot Prototype

Generated profile images w/ Midjourney

Chat with Emily
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(a) A screenshot of the prototype (b) An example chat conversation

Figure 2: A screenshot of the chatbot prototype. (a) The participant watches a video essay on a topic, leaves a comment below
the video, then talks with the chatbot in the window on the right. The chatbot’s information, including profile picture, name,
nationality, and pronoun is presented in the grey bio box at the top of the chat window. (b) An example of chat conversations
between the user (right) and the chatbot (left).



Method

Participants

e 36 participants recruited via Prolific
* English-fluent and from the USA to match the chatbot’s nationality
 Average age: 35.3 years (S.D.= 11.86)

 Ethnicity distribution: 18 European/White, 6 biracial, 5 Asian,
3 Black, 2 Hispanic, 2 Indigenous, 2 unspecified

 Gender distribution: 15 women, 20 men, 1 nonbinary transgender man

 Chatbot familiarity: 29 participants had used ChatGPT; ‘
29 comfortable using chatbots in general
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Data Analysis
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Findings

Quant Summary

S: Social Identity / R: Rhetorical Style / I: Interaction Effect

Critical thinking Stance on a topic Perception of the chat- | Engagement and motiva-
(Section 4.1) (Section 4.2) bot (Section 4.3) tion (Section 4.3)

Total (S%, R.) Before & After video (™) Total (R¥) Behavioral engagement (n.s.)
Interpretation (S*, R*,I.) | - Difterence between video | Likeability (R*") Emotional engagement (R.)
Analysis (S%) topics (**) Anthropomorphism (n.s.) | Cognitive Engagement (R*)
Evaluation (R.) Perceived intelligence (R.) | Intrinsic motivation (R.)
Inference (n.s.) Before & after chatbot (n.s.) | Perceived safety (R¥) Amotivation (R.)
Explanation (R.) Helpfulness (n.s.)

Self-regulation (S., I*)

Table 1: A table summarizing all quantitative findings, categorized by the four high-level dependent variables: critical thinking,
stance on a topic, perception of the chatbot, and engagement. The significant results are indicated in the parentheses after
each measure. The effect labels are S for the main effect of social identity, R for the main effect of rhetorical style, and I for
the interaction effect. The significance codes are " for p < 0.001, *™ for p < 0.01, ™ for p < 0.05,. for p < 0.1, and n.s. for no
significant effect of any kind. The full numerical results can be found in Appendix F.



Findings

Critical Thinking

Total critical thinking (S*, R.) Interpretation (S*, R* |.) Analysis (S*% I.) Evaluation (R.)
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Critical Thinking
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Findings

Stance on the Topic .
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Findings

Perception of the Chatbot
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Findings

Engagement with the Activity
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Perception of the Chatbot & Engagement
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Discussion

Result Interpretation
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Appendix

Questionnaires

A SELF-REPORTED CRITICAL THINKING
QUESTIONNAIRE

Please rate the statements regarding your experience talking to the
following chatbot from strongly disagree to strongly agree (7-point
Likert Scale):

(1) Interpretation

(a) The chatbot helps me figure out the content of the problem.

(b) The chatbot makes me examine the values rooted in the
information presented.
(2) Analysis
(a) The chatbot makes me examine the interrelationships
among concepts or opinions posed.
(b) The chatbot helps me figure out the assumptions implicit
in the author’s reasoning.
(3) Evaluation
(a) T assess the contextual relevance of the opinion posed by
the chatbot.
(b) I examine the logical reasoning of an objection made by
the chatbot to the opinion posed by the video.
(4) Inference
(a) After talking to the chatbot, I arrive at conclusions that
are supported with strong evidence.
(b) After talking to the chatbot, I analyze my thinking before
jumping to conclusions.
(5) Explanation
(a) The chatbot helps me anticipate reasonable criticisms one
might raise against my viewpoints.
(b) The chatbot helps me clearly articulate evidence for my
own viewpoints.
(6) Self-regulation

(a) After talking to the chatbot, I examine my values, thoughts/beliefs

based on reasons and evidence.
(b) After talking to the chatbot, I reflect on my thinking to
improve the quality of my judgment.

(Note that all italicized texts do not appear in the version of the
questionnaire that we provided for the participants.)

B ENGAGEMENT AND MOTIVATION
QUESTIONNAIRE

Rate the statements regarding your experience watching the video
and talking to the chatbot from strongly disagree to strongly agree
(7-point Likert scale). In all statements, “the activity” refers both to
watching the video and discussing it with the chatbot.

(1) Behavioral engagement

(a) I concentrated during the activity.

(b) I was persistent during the activity.

(c) I want to find out more about the subject matter.

(2) Emotional engagement

(a) Iliked the activity:.

(b) When I watched the video, I felt interested in the subject
matter.

(c¢) When I chatted with the chatbot, I felt interested in the
subject matter.

(3) Cognitive engagement

(a) While chatting with the bot, I put together ideas or con-
cepts and drew conclusions that were not directly stated
in the video.

(b) I tried to learn new ideas from the chatbot by mentally
associating or contrasting them with relevant ideas from
the video.

(c) While chatting with the bot, I evaluated the usefulness of
the ideas presented in the video.

(4) Motivation

(a) I do the activity because I think the activity is interesting.
(Intrinsic motivation)

(b) I do the activity because I think this activity is good for
me. (Identified regulation)

(c) I do the activity because I'm supposed to do it. (External
regulation)

(d) There may be good reasons to do this activity, but person-
ally I don’t see any. (Amotivation)

(Note that all italicized texts do not appear in the version of the
questionnaire that we provided for the participants.)

C PERCEPTION OF CHATBOT
QUESTIONNAIRE

Rate the statements regarding your experience watching the video
and talking to the chatbot from strongly disagree to strongly agree
(7-point Likert scale):

The chatbot was...
(1) Friendly (likability)
(2) Annoying (likeability)
(3) Humanlike (anthropomorphism)
(4) Knowledgeable (perceived intelligence)
(5) Intelligent (perceived intelligence)
(6) Trustworthy (perceived intelligence)
(7) Offensive (perceived safety)

(8) Helpful with the task (deciding your stance critically) (help-
fulness)

(Note that all italicized texts do not appear in the version of the
questionnaire that we provided for the participants.)
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