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ABSTRACT: The aim of this study is to evaluate the effects of a teaching simulation activity that uses a chatbot
on preservice teachers’ efficacy. Forty-six preservice teachers were asked to teach the chatbot the topic of school
violence and how to handle it. They were assigned to one of three groups: Teaching a chatbot whose attitude was
impolite, polite, or ordinary. The participants completed a teacher efficacy test at the pretest and posttest. The
results show that the participants who taught the ordinary chatbot significantly increased their teacher efficacy
levels. However, an Analysis of Covariance shows that the posttest scores of student engagement were not
significantly different due to the group setting. The data of participants’ conversations with the chatbots and the
participant interview data revealed that the ordinary group had more opportunities to increase their mastery
experiences than the other groups did. It can be suggested that designing virtual students with ordinary and
regular attitudes and behaviors seems appropriate to provide preservice teachers with teaching opportunities to
increase their teaching efficacy levels.
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1. Introduction

It is imperative to increase levels of teacher efficacy because it is directly linked to teacher development, such as
instructional efforts, content knowledge (Menon & Sadler, 2016), and their students’ academic performance and
aspiration (Muijs & Reynolds, 2002; Zee & Koomen, 2016). Teaching experience is considered a powerful
influence on teachers’ efficacy in and perception of their competence, determining the extent to which teachers
will persevere in their classroom (Klassen & Chiu, 2010). Unfortunately, preservice teachers are rarely exposed
to teaching opportunities; in most cases, they have a limited amount of student-teaching practicum. Therefore,
more opportunities for teaching should be offered during teacher education programs.

Previous research has highlighted the importance of teaching experience for preservice teachers by focusing on
microteaching (Arsal, 2015), teaching simulation (Polack et al., 2017), and student-teaching (Fives et al., 2007).
However, managing these teaching activities is demanding, and face-to-face implementation is time-intensive.
Mostly due to these practical issues, little attention was paid to research on how to improve preservice teachers’
efficacy through teaching activities. To increase teaching efficacy and simultaneously resolve practical
difficulties, it would be worth exploring the use of teaching simulation. Still, how to simulate teaching
experiences to overcome the current challenges of teaching activities is under-investigated.

The aim of this study is to explore the potentials of chatbots to provide preservice teachers with teaching practice
opportunities in a learning environment. We aim to clarify the possibilities and challenges of a teaching
simulation program that pays particular attention to a conversational approach that uses a virtual agent system
(also called chatbot), which is expected to give preservice teachers quasi-experiences of teaching. Specifically,
we focus on the effects of the chatbot’s different attitudes on preservice teachers’ efficacy.

2. Literature review

This study is grounded in Bandura’s (1977) social cognitive theory of behavior with a focus on self-efficacy.
Bandura (1977) introduced the concept of self-efficacy beliefs, which is an assessment of one’s capabilities to
attain the desired performance goal. Self-efficacy is a significant component in the human agency as it influences
people’s aspirations and behaviors, including choice of tasks, effort, and persistence (Bandura, 1986). Since the
self-efficacy theory was applied in the education realm, a considerable number of studies have been conducted to
investigate how self-efficacy is related to teaching performance and student achievement (Bautista & Boone,
2015; Zee & Koomen, 2016), which has evolved into the concept of teacher efficacy. In many studies,
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Tschannen-Moran and Woolfolk Hoy’s (2001) definition of teacher efficacy was introduced as “a teacher’s
judgment of his or her capabilities to bring about desired outcomes of student engagement and learning, even
among those students who may be difficult or unmotivated” (p. 783). In this definition, there is an assumption of
teachers’ beliefs in their ability to positively affect student learning and behavior (Putman, 2012).

Higher levels of teacher efficacy led to more time investment in teaching and greater levels of aspiration
(Tschannen-Moran & Woolfolk Hoy, 2001), teacher development (Menon & Sadler, 2016), student performance
(Kim & Seo, 2018; Muijs & Reynolds, 2002), and student motivation (Appleton & Kindt, 2002; Lazarides et al.,
2018). Teacher efficacy appears to be a belief that affects both teaching and student learning in a significantly
positive way. The low level of teacher efficacy causes negative issues, such as a lack of teaching preparation
(Mulholland & Wallace, 2001), job dissatisfaction (Klassen & Chiu, 2010; Perera et al., 2018), and emotional
exhaustion (Skaalvik & Skaalvik, 2016). These negative aspects predict greater teacher turnover intent (Ryan et
al., 2017). A high rate of teacher attrition has been one of the severe issues that cause teacher shortage problems.

2.1. Teacher efficacy promotion

Bandura (1986) categorized the sources of self-efficacy development into mastery experiences, vicarious
experiences, social persuasion, and physiological/emotional factors. In the teacher education field, it can be
understood as follows. First, mastery experiences are achieved by conducting teaching. Second, preservice
teachers have vicarious experiences through modeling others’ teaching. Preservice teachers observe in-service
teachers® classrooms, other media, or their own teaching through recorded videos. Third, social persuasion
means that novice teachers utilize others’ feedback. Last, physiological and emotional factors are related to
teachers’ stress reactions and negative tendencies. Among them, mastery experiences have been identified as the
most effective method (Tschannen-Moran & Woolfolk Hoy, 2007). It was reported that beginning elementary
teachers showed their improved teacher efficacy through the achievement of mastery experiences of teaching
(Mulholland & Wallace, 2001). It can be argued that teaching in a classroom could be essential for teachers
because those experiences provide authentic evidence of their accomplishment from successful teaching
(Pfitzner-Eden, 2016). Because mastery experiences originate from teaching accomplishments, preservice
teachers would not have enough opportunities for improving teaching efficacy if there was a lack of teaching
opportunities in their programs, such as not enough practicum and student-teaching courses. Novice and
preservice teachers have relatively lower levels of self-efficacy than experienced career teachers do, which could
be due to the lack of teaching experience, not because of their innate ability (Gordon & Debus, 2002).

2.2. Mastery experiences

Given the importance of mastery experiences, one of the opportunities to effectively increase efficacy is student-
teaching. Cantrell et al. (2003) found that the amount of time spent in student-teaching as mastery experiences
were positively correlated with their teacher efficacy. Pfitzner-Eden (2016) examined the teacher efficacy of two
cohorts of preservice teachers. After the practicum, two factors of teacher efficacy (i.e., classroom management
and instructional strategy) were increased in the group of preservice teachers at the beginning stage. The results
of the advanced preservice teachers also showed the increased teacher efficacy of classroom management. Fives
et al. (2007) explored preservice teachers’ engagement in practicum and their perception of teacher burnout. The
results of preservice teachers’ student-teaching experience indicate that their teacher efficacy was significantly
increased, and burnout symptoms were decreased over time. The researchers argue that student teaching provides
mastery experiences, and at the same time, ameliorates preservice teachers’ feelings of burnout. Thus, preservice
teachers’ mastery experiences in student-teaching seem essential to improve their teacher efficacy.

2.3. Students’ attitudes and behaviors

Despite the benefits of student-teaching in general, effective student-teaching environments and contexts have
been under-explored. Specifically, it seems that students’ attitudes and behaviors have an impact on preservice
teachers’ efficacy (Dicke et al., 2014; Kokkinos et al., 2005). One of the critical causes of a high level of teacher
stress is student misbehavior and disengagement, which is the biggest concern of novice teachers who lack
teaching experience and coping strategies (Dicke et al., 2014). Students’ disruptive behaviors and hostile
attitudes evoke teachers’ unfavorable and negative emotions significantly (Kokkinos et al., 2005), which
negatively affect preservice teachers’ intrinsic motivation to teach, goals towards their profession, and teaching
efficacy (Sutton & Wheatley, 2003).
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It is imperative to provide preservice teachers with opportunities to learn how to handle the different attitudes of
students. In Kokkinos et al. (2005), over five hundred primary school teachers and preservice teachers completed
the survey that asked their appraisals of students’ undesirable behaviors. The results implicate that more teacher
training should be designed to increase the awareness of a broader range of students’ undesirable behaviors,
provide how to cope with student difficulties, and enhance teacher efficacy in handling challenging and
disruptive behavior. Kim and Cho (2014) examined the status of preservice teachers in their teacher education
program and their expectation of “reality shock,” which refers to a huge discrepancy between the ideal
expectations of teaching and the reality of the school environment and student attitudes. The results show that the
expectation of reality shock varies depending on the status in their program, which has three stages: (1) before
declaring their teaching major: the highest level of expectation of future reality shock, (2) after having decided
on their major: the significantly decreased expectation of reality shock, and (3) after their practicum: the high
level of expectation of future reality shock. This could mean that as preservice teachers are exposed to a
classroom in their student-teaching, they clearly understand that the teaching context is not only about delivering
content knowledge but about coping with difficult students.

For successful mastery experiences, preservice teachers should be able to have enough opportunities to teach
students with different attitudes and behaviors, including problematic and disruptive ones. One or two courses of
student-teaching practicum might not fully provide mastery experiences opportunities of teaching different types
of students. Few studies examined how student attitudes and behaviors are related to preservice teachers’
efficacy. In addition, how to support preservice teachers’ mastery experiences was under-investigated.

Along with the lack of research on the identification of contextual factors (i.e., students’ attitudes and behaviors),
there are practical issues when we attempt to provide sufficient student-teaching opportunities. Due to the lack of
opportunities of teaching different attitudes’ students, preservice teachers might not be fully prepared for their
teaching, such as the absence of a direct link between instructional goals and assessment, failure to write
observable instructional goals, and the lack of foundational concepts as validity and reliability when assessing
students (Campbell & Evans, 2000). Besides, there is a disconnect between the campus-based portion of teacher
education programs and student-teaching. This might be because practicum courses are not considered as a
valued activity, and supervising practicum courses has been treated as an overload (Zeichner, 2002). To resolve
these practical limitations, it requires an effort of educators to propose alternative ways for successful mastery
experiences.

2.4. Chatbots

Our approach is to provide preservice teachers with sufficient teaching practice opportunities using learning
technology. In the field of education, conversational virtual agents, called Al (artificial intelligence) agents or
chatbots, have been investigated. Chatbots are computer programs that communicate in human language with
their users. The system can conduct interaction activities through communication with the user by simulating
human-like dialog patterns and behavior. In 1966, Joseph Weizenbaum developed one of the first chatbots,
ELIZA, which simulates a therapist’s role in clinical treatment situations. Since this breakthrough, chatbots have
evolved and been utilized in a variety of areas, such as marketing, customer support, e-commerce, banking, and
healthcare.

Chatbots have been adopted in education. One type is Intelligent Tutoring Systems, which have shown
effectiveness in improving learning achievements specifically in science, technology, engineering, and
mathematics fields (VanLehn, 2011). Winkler and Soellner (2018) reviewed that chatbots have been effectively
used for medical education and therapy, language learning, feedback systems, and motivation and self-efficacy
supporters. Furthermore, their findings show that chatbots have the potential to improve learners’ affective,
cognitive, and metacognitive learning gains (Winkler & Soellner, 2018). There are cases that chatbots are used
for educational purposes (e.g., Oh et al., 2019; Song & Kim, 2020). Abbasi and Kazi (2014) investigated the use
of a chatbot as a question retrieval tool to support students in solving programming questions. Seventy-two
undergraduate students were randomly assigned to one of two groups: Google Group (who searched for
information using Google search engine to solve questions) and Agent Group (who asked questions to the
conversational agent to retrieve information for problem-solving). The results show that the learning outcomes of
Agent Group were significantly higher than those of Google Group. Chatbots can be used to scaffold students’
positive habit development. Kreynin et al. (2019) measured whether chatbots may assist undergraduate students
to develop a positive habit such as reflective journaling. The researchers used four versions of a chatbot that
enables effective journaling via text messages. The results showed that chatbots can be effective tools in
scaffolding positive habit development for undergraduate students (Kreynin et al., 2019). However, chatbots
have not been thoroughly investigated in the teacher education field.
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We argue that chatbots would lead to an in-depth research investigation of the effectiveness of teaching
simulation and the attitudes/behaviors of agents (i.e., virtual students). Still, the use of chatbots to offer student-
teaching simulation opportunities is in its infancy. There is little knowledge of what roles Al technology might
play in preservice teacher education.

2.5. This study

We aim to investigate the effects of teaching simulation through a chatbot on preservice teachers’ efficacy levels.
Two research questions guided the study:

e RQL. To what extent, does the preservice teachers’ efficacy change by teaching a student chatbot?

o RQ2. Are there differences in preservice teachers’ efficacy associated with teaching the different attitudes of
chatbots (i.e., impolite, polite, and ordinary)?

e RQ3. What are the preservice teachers’ responses and experiences in teaching chatbots with different
attitudes?

3. Methods
3.1. Participants and context

A sample of 46 students (14 males and 32 females) from Teachers College at a mid-sized public university in
South Korea provided data for this study. The research information was explained to the participants. They are
undergraduate students (senior) majoring in elementary education, who had a one-time experience of student-
teaching a year prior to the intervention of this study. They were randomly assigned to one of three groups:
Teaching the agent whose attitude was (1) impolite (Impolite Group, N = 16), (2) polite (Polite Group, N = 16),
and (3) ordinary (Ordinary Group, N = 15).

3.1.1. Teaching subject

Over the last decade, school violence has been recognized as a serious problem at the research site. Increasing
school violence problems lead to the increased pressure on teachers to prevent them in the classroom, and
teachers should play a significant role in tackling school violence (Troop-Gordon, 2015; Yoon et al., 2016).
Specifically, preservice teachers should be well prepared to teach anti-bullying issues to their future students. For
these reasons, anti-bullying was chosen as a topic for the teaching simulation in this study. Before the teaching
task, participants were asked to prepare their anti-bullying teaching sessions for the teaching simulation activity.

3.1.2. System design and development

A teaching simulation program was designed to support conversations between participants and a chatbot. The
system was built on an existing chatbot framework that was designed to support users’ interaction with the agent
(Song et al., 2017; Oh et al., 2019; Song & Kim, 2020). When a participant accesses the agent system through
their Web browser, the agent greets the participant, and the teaching session begins. The participant’s role is the
teacher, and the agent takes the student’s role.

For the implementation, the participants were asked to teach the concept of school violence. The teaching
method is individual text-based chatting, which is similar to social media message apps. Participants are text-
based chatting with a chatbot to teach. The agent initiates conversation with greetings and questions, and a
participant teaches the agent. The system analyzes a pattern of what the participant typed (e.g., a positive answer
to the agent’s question, a negative answer to the agent’s question, a follow-up question) and responds to the
participant accordingly. In the conversation, attention was specifically given to the role of the agent. Using
machine learning techniques, each chatbot agent was trained to have a specific attitude. Depending on their
group, the participants taught the agent whose attitude was impolite, polite, or ordinary. The impolite agent plays
in distracting participants’ conversation and showing disrespect and discourtesy to them, whereas the polite agent
in revealing his understanding and showing gratitude to the group of preservice teachers. The ordinary agent
responds to the participants ordinarily, not showing any specific negative or positive emotion and attitude. The
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agent was designed as gender-neutral and the participants could not recognize the agent’s gender. The agent’s
age was not specifically addressed in the program, but it was designed as 5th — 6th graders.

The agents’ responses were designed (i.e., machine learning training) from the results of multiple interviews with
local teachers and students at the design and development stage before several pilot tests. The development team
collected all the possible students’ reactions and responses depending on their attitudes and added them into the
system database. The development team collected possible sentences that in-service teachers used in their anti-
bullying interventions at school and listed them as the participants’ anticipated teaching. Each agent’s attitude
was designed based on formal/informal interviews and conversations with the teachers and students. At the
development stage, the development team asked students to come up with possible responses and reactions to
each teaching sentence from the list. Then, each sentence had multiple students’ responses, which were
categorized into impolite, polite, or ordinary responses, and inserted into the database by the development team.
This categorization of attitude was conducted by the research team first and was cross-checked by the
participating teachers. When a participant starts teaching the chatbot, using classification techniques of machine
learning, the system categorizes the participant’s sentence into one of the anticipated teaching sentences that
were collected through the interviews with the local teachers. Depending on the type of teaching sentence, the
agent was designed to respond to the participant appropriately using the database of possible students’ reactions
and responses.

3.2. Data collection and analysis
3.2.1. Pretest and posttest

The participants completed a teacher efficacy test at the pretest and posttest. Teachers’ Sense of Efficacy Scale
developed by Tschannen-Moran and Woolfolk Hoy (2001) was used to assess the efficacy of participants due to
its recognized acceptance in the research field and its validation with preservice teachers. The instrument
consists of 24 items, assesses along a 9-point continuum with anchors at 1 (Nothing) to 9 (A Great Deal).
Considering the survey type that the participants of this study were familiar with, each question item was
modified from a question sentence to an assertive sentence, and the measure was tweaked to a five-step Likert
scale: Strongly Disagree (1) to Strongly Agree (5). The teacher efficacy instrument includes three 8-item sub-
dimensions: Student Engagement, Instructional Strategies, and Classroom Management. A reliability test was
conducted for the test items from the pretest. The reliability of the full 24-item scale was .85. Reliabilities for the
teacher efficacy subscales (i.e., student engagement, instructional strategies, and classroom management) were
.70, .74, and .74, respectively. The student engagement dimension indicates a relatively low but acceptable level
(conventionally greater than .6; Wiersma & Jurs, 2005) of internal consistency, and the other dimensions show
acceptable levels of internal consistency.

3.2.2. Interview and written discourse data

Since the two research questions include “how” questions, interview and written discourse data were analyzed to
complement quantitative results. The quantitative results would give us the amount of student attitude change,
and qualitative analysis might answer how this change happened. After the intervention, four volunteered
participants from each group were interviewed. The interview questions asked participants’ experience of the
teaching simulation focusing on the agent’s behavior and attitude, their emotions during the text-based
conversation, and feeling about teacher efficacy. In addition, participants’ conversation data was collected
through the agent system. The system collected each participant’s session identification number, timestamp, and
conversation text. The student interview and written discourse data were qualitatively analyzed.

We followed a thematic analysis method (Braun & Clarke, 2006). The qualitative data were coded to determine
major themes and categories that would emerge from the data through a process of reading and rereading the
data. The transcript was independently coded by the first author and the second author. The calculated inter-rater
reliability ranged from 90% to 95%, averaging 92.7%. These disagreements were further discussed and resolved
by the coders. The meaningful statements regarding teaching experience were initially highlighted from the
interview and written discourse data. Then, the coding process was conducted by marking the segments of data
with descriptive words or category names, such as “the impolite agent,” “the difficulty levels of teaching,”
“interaction,” and “teaching practice.” Then, the codes were grouped into sub-categories (e.g., teaching
conversation, persuasion effort, off-topic conversations). The related subcategories were integrated by comparing
and contrasting the properties of each sub-category, and continuously refining and collapsing the sub-categories
as stronger themes emerged. Similar ideas were summarized into statements to present the common themes and
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insights from the participants’ teaching simulation experience. The common issues were addressed using the
analyzed themes.

4. Results
4.1.RQ1

The normality of the data was checked through the Shapiro—Wilk test. All test scores did not deviate
significantly from the normal distribution (see Table 1). Means and standard deviations for teacher efficacy are
presented in Table 2. A paired sample t-test was conducted in each group to examine the difference between the
pretest and posttest scores of the teacher efficacy test. As shown in Table 2, using a nominal alpha value of .05, a
significant mean difference between pretest and posttest was found for the total score of Ordinary Group (t = -
4.47,p =.001, Cohen’s d = .50).

Table 1. Tests of normality on efficacy test

Impolite Group Polite Group Ordinary Group Total
Shapiro-Wilk (p-value)  Shapiro-Wilk (p-value)  Shapiro-Wilk (p-value)  Shapiro-Wilk (p-value)
(df =16) (df = 15) (df =15) (df = 46)
Pre .97 (.76) .95 (.50) .96 (.76) .98 (.72)
Post .95 (.47) .98 (.93) .95 (.45) .99 (.80)
Table 2. Mean scores and standard deviations on efficacy test for the participants and t-test results
Total Impolite Group Mean (SD) Polite Group Mean (SD) Ordinary Group Mean (SD)
(N = 16) (N = 15) (N = 15)
Pre 3.39(.31) 3.64 (.27) 3.52 (.40)
Post 3.50 (.34) 3.58 (.54) 3.73 (.44)
t-value (p-value) -2.09 (.054) 44 (.665) -4.47 (.001)"
Note. “p < .05.
4.2. RQ2

An Analysis of Covariance (ANCOVA) was performed on the teacher efficacy posttest results, in which the
pretest was the covariant. The posttest result was the dependent variable, and the three-group setting was the
control variable to examine the relationship between the posttest results of the three groups. Levene’s tests of
equality of error variances test were conducted for total scores (F = 2.01, p = .146), which show that the
variability is not significantly different from each other. The ANCOVA result shows that the variance of the total
efficacy score between the three groups was not statistically significant (F = 2.20, p =.124).

4.3. RQ3
4.3.1. Interview results

After the coding process for the interview data, 127 codes were grouped into 34 subcategories. From the
subcategories, 15 themes emerged. As shown in Table 3, the themes found from Impolite Group are (1) Efficacy
adjustment: After teaching the impolite agent, participants recognized that they had overestimated their efficacy
level at the pretest; (2) Overcoming the limitation of student-teaching: Participants had never experienced
impolite students in their practicum, but this implementation offered this opportunity; (3) The difficulty of
teaching: Participants felt that they should be able to have a wide range of background knowledge to handle
impolite students; and (4) Teaching opportunity: Participants considered this implementation as a beneficial
teaching practice opportunity.

The Polite Group themes are (1) The lack of interaction: Participants did not have to actively interact with the
agent because the agent seemingly understood what the participants taught; (2) Non-realistic student agent:
Participants do not believe that they will meet this type of polite student in their future classroom; and (3)
Teaching opportunities: The agent system helped participants overcome the limited amount of teaching practice
in their teacher education program.
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The Ordinary Group themes are (1) Reality-based practice: Participants were impressed by the fact that the
chatbot’s questions and attitudes were very similar to the students that they taught in their student-teaching; (2)
Question-answer activity: Participants appreciate the agent’s questions, which gave them time to think about the
instructional content; (3) Mastery experiences: Participants felt that they had mastery experiences when teaching
the ordinary agent; and (4) Importance of interpersonal skills: Participants consider that they needed
interpersonal skills along with the content knowledge when teaching the ordinary agent.

The non-group-specific themes are (1) The need for personalization: Participants were not able to identify which
attitude was better for them (between impolite, polite, and ordinary attitudes) because it depends on each
participant and the context; (2) Benefits of chatting: Participants appreciate the text-based chat as a teaching
method because they had enough time to think before typing, which could not be done when speaking; (3) The
need for a voice-based system: Participants wanted oral communication opportunities to teach the agent because
it is a more authentic way to teach; and (4) Less realistic attitudes of the agent: Participants pointed out that it is
not realistic for a student shows only one type (i.e., impolite or polite) of attitude.

Table 3. Preservice teacher interview analysis with themes and examples

Group Theme Exemplary statements”

Rude Efficacy adjustment In the pretest, | thought that | was able to get through the most difficult
students and control their disruptive behavior, but actually, I’m not,
after the chatting, | realized that I’m not able to do that. I believe that
my efficacy dropped at the posttest. | know that self-efficacy should be
firmly based on evidence, so this kind of teaching opportunity can be
used as evidence, it’s a piece of negative evidence for me though.

Overcoming the From my experience of student-teaching in the practicum course last
limitation of year, | haven’t seen this kind of aggressive student who asks these
student-teaching kinds of questions in the classroom. This is because, | think, usually

[for student-teaching] the teachers and administrators at the school
control the classroom environment for us, preservice teachers, before
we visit the school. The teachers prepared their students quite a lot,
kept them quiet, asked them to be nice to us, something like that. We
don’t have many opportunities to teach this agent-like rude student.
But, we all know that there are those disrespectful students in the
classroom. So, it’s going to be a big help for us to teach this kind of ill-
mannered student for our teaching experience.

The difficulty of She [the agent] mentioned our constitutional law or something. I’ve

teaching noticed that it’s going to be big trouble if teachers do not have a wide
range of background knowledge about the topic. To control their
[students’] disruptive behaviors, the teacher must have knowledge of a
wide variety of topics as well as the subject matter. Otherwise, the
student would disregard or disrespect the teacher more and more. This
is the hardest part, we cannot be the expert on every topic. Also, I
almost lost my temper when the agent showed disruptive behaviors, but
at the same time, | felt some sort of responsibility as a real teacher. It
wasn’t easy at all, the agent pissed me off, but I’m supposed to teach
her and control the situation.

The difficulty of She [the agent] mentioned our constitutional law or something. I’ve

teaching noticed that it’s going to be big trouble if teachers do not have a wide
range of background knowledge about the topic. To control their
[students’] disruptive behaviors, the teacher must have knowledge of a
wide variety of topics as well as the subject matter. Otherwise, the
student would disregard or disrespect the teacher more and more. This
is the hardest part, we cannot be the expert on every topic. Also, |
almost lost my temper when the agent showed disruptive behaviors, but
at the same time, | felt some sort of responsibility as a real teacher. It
wasn’t easy at all, the agent pissed me off, but I’m supposed to teach
her and control the situation.

Practice I think it’s [the teaching experience] helpful, | mean, it’s a good chance
opportunity to practice for me to interact with a difficult and disruptive student
regarding how to handle this kind of bad student.
Polite Lack of interaction ~ The student [the agent] said he understood whatever | taught, so | was

trying to ask some other questions to him, but he didn’t answer my
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personalization

Benefits of chatting

Need for a voice-
based system

Need for diverse
situations

questions, there was no meaningful interaction, unfortunately.

I highly doubt that there is a real student like this agent in the classroom.
I’d say, it’s not realistic. | think it’d be great to collect data and
information from in-service teachers regarding what kinds of questions
their students usually ask in the classroom. You guys can add those real
questions into the chatbot system.

In this teacher education program [at the university] we only have two
types of teaching experience: student-teaching and microteaching. |
don’t think it’s enough to experience different types of students. It’Il be
awesome if we have more chances to teach, something like this kind of
chatting.

I was very surprised that the [agent’s] questions and attitudes are very
similar to the students that I taught during the student-teaching for the
practicum course last year.

The student’s [the agent’s] questions made me keep thinking, which is
very helpful. Her questions are something that I’ve never thought
about.

| thought that | wasn’t able to handle difficult students when | answered
the pretest items, but I realized that it’s not that hard after teaching the
agent. It’s really manageable and controllable. So, | think my efficacy
increased a little bit at the posttest.

After this activity, | learned that the content knowledge, anti-bullying in
this activity, is not all. | mean, teachers should have skills to manage
and control their students, especially interpersonal skills seem very
important.

Now | get it. There are different types of chatbots, right? [Interviewer:
Yes, three types. Rude, polite, and normal regarding the attitude]. |
think it depends on the student [preservice teacher], | mean, regarding
which type of chatbot is more effective for our experience. Someone
may benefit from rude students or others from polite students.

I like chatting for teaching, because, before I typed something, | was able
to think and reflect on the student’s [agent’s] questions with careful
consideration.

Rather than chatting, | think oral communication would be even better. In
the classroom, you do speak, not type. Obviously, speaking is a more
natural way to teach. So, it would be good to have a voice-based
system or something like that.

I don’t think a student has one type of personality or attitude. A student
can be normal, but abruptly, can be very difficult and disruptive at
some point. So, it would be better to have experiences to teach different
types of students. Also, it would be great to teach many students at the
same time through this chatbot system, it will be like a real classroom.

Note. “Translated from the Korean language.

4.3.2. Log analysis

In total, 5,676 lines of written discourse were collected from the implementation. The participants’ written
discourse was 2,508 lines and the agent 3,168 lines. We solely focused on the participants’ written discourse for
the qualitative analysis. To understand the context of each participant’s discourse clearly, the corresponding
agent’s discourse was reviewed. We acknowledge that the agent’s predetermined questions or reactions might
influence the participants’ discourse. However, since our intention was to examine the differences in preservice
teachers’ teaching and responses between each group (i.e., impolite, polite, and ordinary agents), we focused on
the participants’ teaching activities considering the agent’s attitudes. After the coding process, 191 codes were
grouped into 48 subcategories. From the subcategories, 10 themes emerged.

As shown in Table 4, the themes found from Impolite Group are (1) Teaching: Although the impolite agent’s
question was outspoken and rude, participants tried to answer the agent’s questions to teach the content; (2) Off-
topic conversation: When the agent distracted the participants, the conversation was frequently off-topic; (3)
Persuasion efforts: Participants tried to change the agent’s thoughts and attitudes through the persuasion efforts;
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and (4) Emotional reaction: Participants showed that they were upset during the conversation when the agent’s
attitude was rude.

Table 4. Preservice teacher conversation themes and example dialogs with the chatbot

Group Theme Exemplary Conversation”

Rude Teaching Agent: | don’t get it. What the heck? It’s just a small prank between friends.
You’re overreacting, like a nerd.
Participant: But, your friend could have different opinions about it. That’s the
trouble.
Agent: Let’s say that there is someone who doesn’t like me. | don’t wanna
hang out with him. That doesn’t mean bullying! That is ridiculous!
Participant: There is a huge difference between not hanging out with him and
ignoring or harassing him, which is the definition of bullying.

Off-topic Agent: Every nerd is talking about school bullying, huh?

conversation Participant: Would you please watch your language?

Agent: | bet you don’t have any friends? LOL
Participant: No no no, I have tons of friends.
Agent: Oops, | think you said something like this shit?
Participant: Excuse me? I’ve never said that!

Persuasion Agent: Have you thought about the fact that we should respect everyone’s

effort preference? Seriously, are you a teacher? | don’t buy it. Can you be the best
friend of every nerd, huh?

Participant: Please think about it in a different way. Let’s go back to the
definition of school bullying.

Agent: You don’t even know what the classroom is. If you do that [reject a
bully’s request], your entire school life is over. It’s done.

Participant: No, nothing like that! You should not give them your money,
that’s money bullying. You must report it to your teacher first.

Emotional Agent: LOL You’re trying to say all bookish answers, which do not make any

reaction sense, holy crap.

Participant: Why doesn’t it make any sense? It’s very embarrassing!

Polite Teaching Agent: Some of my classmates, | don’t like them, don’t want to hang out with
them. That doesn’t mean it’s school bullying, right?
Participant: Not necessarily, but why don’t you think about the differences
between friends, and think about different personalities and preferences. No
need to hang out, but you should not ignore or avoid them.
Agent: Can I ask a question? Do we need to call 117 [the emergency phone
number for school problems in South Korea]? I’m worried that it will make
things worse.
Participant: It will solve the problem. Whenever you have trouble regarding
bullying, please go ahead, it’s a very good way to solve the problem. They will
help you out for sure.

Short answer Agent: | have a concern. Would you please listen to me? One of my friends
borrows my cell phone quite often. I have a limited data plan, but she uses my
phone a lot. Is this a type of school bullying?
Participant: Yes, itis.

Intention to Agent: I’m so scared, | might get beat up. Can you please help me?

help Participant: Sure, | can help you out, don’t worry about it.
Agent: If | told my parents, they’d be very sad about it.
Participant: All right, then why don’t you tell me about it? We can solve the
problem together.

Ordinary Teaching Agent: Why are there lots of school bullying problems these days?
efforts Participant: Some small conflicts can evolve into bullying Also, there are

some violent students, but don’t worry about it, any bullying problems can be
solved if we understand how to handle them correctly, | will teach you.
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Follow-up
questions

Feeling of relief

Agent: To get along with some friends, | think | need to bear with it even if
they bully me, right?

Participant: No, you don’t need to. If they bully you, they are not friends
anymore, you should remember this.

Agent: My mom would burst into tears if | told her | was bullied.

Participant: Even if your mom does, it’s the right thing to do. It’s much better
rather than suffering from bullying without telling anyone. Otherwise, you can
report it to your teacher or call 117 [the emergency phone number for school
problems in South Korea].

Agent: What is the definition of school bullying? Is it different from regular
bullying?

Participant: You’re right. So, let’s think about it, the term, school, is placed in
front of bullying. What do you think?

Agent: | didn’t know that there are many types of bullying.

Participant: Good, any other questions about bullying? Do you understand
when and where you need to report a bullying problem?

Agent: Now I get it.

Participant: I’m so glad that you learned something!

Note. “Translated from the Korean language.

The Polite Group themes are (1) Teaching: Participants answered the agent’s questions thoroughly to teach the
content; (2) Short answers: When the agent’s comment was polite, the participants’ responses were short and
brief; and (3) Intention to help: When the agent asked some help, participants were willing to help the agent.

The Ordinary Group themes are (1) Teaching efforts: [Same as the polite group’s theme — teaching]; (2) Follow-
up questions: Participants asked a follow-up question to the agent after answering the agent’s question; and (3)
Feeling of relief: When the agent showed their understanding, participants expressed their relief that their
teaching worked.

As shown in Table 5, a comparison was conducted among three groups’ conversations focusing on the similar
questions that the agent asked. It was found that similar questions with different attitudes of the agent were
followed by different responses of each group of participants. Specifically, in many cases, Impolite Group had to
tackle the agent’s distractions whereas Ordinary Group tried to change the agent’s misconception as a teaching
activity. It was also found that Polite Group usually responded to the agent with short comments.

Table 5. Comparison examples of preservice teacher conversation with chatbots

Rude Group”

Polite Group”

Ordinary Group”

Agent: Isn’t it self-defense if | hit
him back when he beats me?
Participant A: That depends on
the case, but why do you really
want to hit him back?

Agent: OMG. You don’t even
know what the self-defense law is?
Hahahaha.

Participant A: What are you
talking about?

Agent: Isn’t it self-defense if | hit
him back when he beats me?
Participant B: Then, you guys are
going to be the same type of bad
person.

Agent: OMG. You don’t even
know what the self-defense law is?
Hahahaha.

Participant B: | absolutely know
the law very well.

Agent: Isn’t it self-defense if | hit
him back when she beats me?
Participant D: Don’t respond with
violence. Just report it to your
teacher or call the police.

Agent: Very helpful! 1 will keep
that in mind for future situations!
Participant D: Sounds good!

Agent: Isn’t it self-defense if | hit
him back when she beats me?
Participant E: How about finding
a better way to handle the problem,
such as reporting it to the teacher
rather than becoming the same
person, who is an assailant?

Agent: Very helpful! 1 will keep
that in mind for future situations!
Participant E: Very good. Any

Agent: Isn’t it self-defense if | hit
him back when he beats me?
Participant G: Responding to
violence with violence, it’s never a
good idea.

Agent: But I also think self-defense
is not a bad idea.

Participant G: Yes, but it’s
different, what we think as a self-
defense case and the self-defense
defined in the law.

Agent: Isn’t it self-defense if | hit
him back when he beats me?
Participant H: In that case, you
may want to think about, you’re
going to be the same type of
perpetrator in that situation.

Agent: But | also think self-defense
is not a bad idea.

Participant H: Please go get some
help from out there.
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Agent: Isn’t it self-defense if | hit
him back when he beats me?
Participant C: If you do that,
you’re going to be an assailant in
the school bullying problem, you’re
not the victim anymore.

Agent: OMG. You don’t even
know what the self-defense law is?
Hahahaha.

Participant C: You may want to

other questions?

Agent: Isn’t it self-defense if | hit
him back when she beats me?
Participant F: It can be regarded
as a self-defense case, but it can
also cause more violent accidents.
So, let’s find out a better and safer
way to solve that kind of problem.
Agent: Very helpful! | will keep
that in mind for future situations!
Participant F: Yes, you’re great.

Agent: Isn’t it self-defense if | hit
him back when he beats me?
Participant I: But, you’re going to
be the assailant if you respond with
violence.

Agent: But | also think self-defense
is not a bad idea.

Participant 1. Still, violence is
never a good solution.

consider that it’s very hard to be
legally judged as self-defense in
our country.

Note. "Translated from the Korean language.

5. Discussion

We explored the effects of a teaching simulation activity that utilizes chatbots with different attitudes on the
changes in preservice teachers’ efficacy. The results show that the participants’ teacher efficacy of the ordinary
group was increased after the intervention. The participants who taught the ordinary agent seem to have
opportunities for mastery experiences. Given the possibility of contribution to teacher efficacy revealed in this
study, it is expected that an enhanced virtual agent system supports preservice teachers’ teaching simulations and
practice opportunities. However, according to the results of ANCOVA, there was no statistically significant
difference between groups.

Although we cannot claim that preservice teachers benefit more from teaching a chatbot with ordinary attitudes
than from teaching impolite or polite agents, it seems that the ordinary group had more opportunities to increase
their mastery experiences than the other groups did according to the qualitative results. The interview and written
discourse analysis of the ordinary group indicates that they were engaged in more teaching and mastery activities
(i.e., the related codes are reality-based practices, question-answer activities, mastery experiences, interpersonal
skills, teaching efforts, and follow-up questions) with more efforts than those of other groups. On the other hand,
the results of those who taught the polite agent showed short-answer conversations and a lack of interactions.
The participants who taught the impolite agent had to deal with off-topic conversations and persuade the agent to
change its mind, which might not be effective enough to shift their teacher efficacy. Thus, we argue that
designing an agent with ordinary and regular attitudes and behaviors seems appropriate to provide preservice
teachers with teaching opportunities to increase their teaching efficacy levels.

While there is much work to be done to understand the relations among teacher efficacy and the role of virtual
agents, this study presents a novel step towards the use of Al technology to provide optimized teaching
simulation environments for preservice teachers. It is almost impossible in real-life settings to have an
environment with students with manipulative attitudes for preservice teachers’ teaching practice. This study
suggests a possible solution to the practical limitation through the way to utilize Al technology for teaching
practice in learning. Further, it is expected that this intelligent system could evolve into a teaching practice
environment that offers individualized teaching simulation opportunities. For example, a specific preservice
teacher who might need more teaching practice with disruptive students would be able to have more
opportunities in their preferable setting.

Student-teaching has been considered as one of the most influential ways of professional development for
preservice teachers to boost their teacher efficacy because it provides prolonged mastery experiences for them
(Knoblauch & Hoy, 2008). Student-teaching is “a relatively safe and supportive environment for student-teachers
when compared to their first year of teaching” (Fives et al., 2007, p. 930). Still, it has only been achieved in
classrooms. It could be stressful and overwhelming for some preservice teachers to teach in the real classroom.
This is the reason that Fives et al. (2007) called for additional supports from administrators and supervisors for
supporting student-teaching. It should also be noted that teacher efficacy largely depends on the teaching context
and is highly likely to change as the context changes (Bandura, 1997). Therefore, preservice teachers should be
able to attempt their teaching in different environments and contexts as much as possible. However, it is
impracticable to have sufficient teaching opportunities in a teacher education program. This is the contribution
area of this study from a practical and technological viewpoint.
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5.1. Limitations and future directions

There are notable limitations we encountered as we aimed towards the exploration in this study. First, although
the results of this study show a significant impact of the teaching simulation, it is far from understanding the
relationships between teacher efficacy, mastery experiences, and teaching simulation. There is a report that
teacher efficacy levels were not associated with teacher-student relationships (Jong et al., 2014). In addition, in
this study, the participants were undergraduate students, who might be sensitive to student-teacher relationships
(Gencer & Cakiroglu, 2007). Preservice teachers tend to perceive themselves as effective at implementing a
variety of instructional strategies and activities (Rimm-Kaufman & Sawyer, 2004). Therefore, more accurate
quantitative and qualitative evidence for their relationships should be investigated further. Second, the use of
chatbots requires further investigation. More studies are required in determining when and how Al agents can be
utilized for teaching simulation most effectively. Along with the agent’s attitudes, numerous factors could affect
their efficacy, such as preservice teachers’ gender, race, age, socioeconomic status, and indigenous
characteristics (Kokkinos et al., 2005). These aspects are required to be included in future research. Third,
another limitation of this study is the short period of implementation. We recommend examining long-term
effects in future studies. Longitudinal studies replicating these findings are an important area for future research.
Fourth, although it was reported that there are no significant differences between the third year and fourth year
preservice teachers’ efficacy (Gencer & Cakiroglu, 2007), future research needs to investigate the effect of
technology-based teaching simulation with different populations of preservice teachers. Fifth, the design of this
study did not include a control group due to practical issues. Even if there were effects for teacher efficacy after
preservice teachers interact with an Al agent, the results would not necessarily reveal whether the effects were
different from those who interact with real students. Future research is needed to investigate whether agents’
effects supplement certain aspects of teacher efficacy that are possibly missing in classroom interaction. Sixth,
due to the limitation of the training data, the chatbot’s responses might not be natural or authentic. More
sophisticated natural language processes and machine learning algorithms are needed for future implementation.
Last, it should be noted that teacher efficacy is not the accurate level of capabilities, but a motivational and
perceptual construct; thus, preservice teachers’ practical teaching skills may be different from the measured
teacher efficacy (Tschannen-Moran & Woolfolk Hoy, 2007). This also requires further investigation.

6. Conclusion

Teacher efficacy has emerged as an essential construct in the education research field over the past three
decades. While a certain number of preservice teachers would attempt to transfer from pedagogies to teaching
practice, they would inevitably face demanding environments with undesirable student behaviors. Despite the
limitations, the results of this study are encouraging, and we suggest that the use of Al technology will shed light
on increasing preservice teachers’ teacher efficacy by motivating them to promote enactive mastery experiences.
The level of difficulty in student-teaching, specifically, teaching disruptive students, is mostly unclear in
classroom situations. If we use a more intelligent agent, the level of difficulty can be manipulative to identify
optimal levels for meeting individual preservice teacher’s needs. In this sense, this study presents important
novel results that might suggest a method to utilize Al agent technology for preservice teacher training. Finally,
we emphasize that preservice teachers should have mastery experiences through direct interaction with diverse
students. This is because stronger teacher efficacy levels are associated with higher levels of student achievement
and fewer turnover rates in their profession.
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