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This qualitative study focuses on what teachers would need from social robots to effec-
tively utilize them as teaching tools for different age groups of students in subjects fo-
cusing on language and literature. Previous studies show a pattern that long-term social
robot implementation in classrooms has not been successful or that the intervention pe-
riods have been very brief. Based on the qualitative interviews of six teachers located in
Finland, this study was used to find out what robots might be lacking in their design and
features for them to be considered a long-term classroom solution. The research was
done by interviewing the participants on their teaching habits, experience and prefer-
ences on teaching tools and resources. Three example robots (Paro, Nao and Furhat)
were then introduced to the participants, followed by questions on how well they saw
the robot to fit their own classroom use.

The results showed that the six participating teachers were generally open to experi-
menting with social robot use in their classroom. Overall, the requirements for robots
were similar regardless of student age group the teachers specialized in. Teachers were
used to the high flexibility of personalizing the teaching materials and wish for educa-
tional social robots to have the same level of example classroom activities that they can
then edit to their liking. The participants showed high levels of care over the well-being,
learning development and social lives of their students and would prefer for robots to
not to disturb the social bonding in the classroom. Classroom engagement stems from
these personal relationships as well as fitting the students’ own interests and needs typi-
cal of their age group into the class contents and activities that robots should also abide
by. Robots should also be able to seamlessly navigate through group-based interactions
with multiple concurrent users. Lastly, teachers also mirrored similar group-minded
sharing culture in their own work tasks. Their working culture was usually structured
around freely shared information, peer support and communal effort. For technical sup-
port, the participants preferred receiving information on new tools from peers that prior-
itize the educational utility over a technical specialist that might not have the same ped-
agogical approach.

This study contributed to the existing literature of robot-assisted learning by offering
perspective on what aspects teachers find important in their first impressions of robots
as educational tools. The results also shed light on what types of roles robots should be
given in the classroom to avoid the common pitfalls of teachers losing trust in the robot
as a tool, leading to its likely disuse in the classroom environment.

Keywords: pedagogical robots, social robots in education, teachers’ needs for educa-
tional robots
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1 INTRODUCTION

With new emerging technologies, schools have an increasing amount of tools available
to incorporate in their resources they provide to the teachers. As an institution aiming to
provide large populations with sufficient resources for their future, new technologies and
the opportunities they could offer for educational facilities need to be inspected. Lately,
robots harnessing artificial intelligence large language models (type of Al that utilizes
exceptionally large datasets to analyze and/or generate natural-sounding text (IBM,
2026)) for increased efficiency in language processing have gained a foothold in the field
of robotics (Tisza et al., 2025), giving the robotics field the flexibility it might need in

order to better fit school environments.

Question remains if robots with this type of technology could be used effectively for stu-
dents and teachers to reach the pedagogical goals of class curriculums together and
whether teachers are willing to explore robots as educational tools. This thesis focuses on
language and literature subjects in specific, with communication, language analysis and
literacy skills front and center. This focus was chosen due to existing robot implementa-
tions and classroom use having long been focused on STEM subjects and language edu-
cation (Ahtinen & Kaipainen, 2020; Starcic & Violeta, 2019), with comparatively more
unexplored areas on native language processing and literacy point of view (Starcic &

Violeta, 2019).

With the trend of increasing digitalization in schools in Finland, laptops and tablets have
become a common sight in classrooms. There have been rising worries on schools adding
to students’ daily screen time, and social robots could be one way to redirect focus and
attention back to the classroom environment while still providing the positives that digital
platforms have: up-to-date information and interactivity. Additionally, social robots could
also provide more opportunities for physical activities and movement due to them being
able to be designed in a way that allows them to utilize the physical space in the immediate
environment. Question remains whether social robots could form a specific niche of use
cases to compared to what other types of literacy and communication related activities

can already offer.



When it comes to robot use in schools, a rather small number of studies focus on the
teachers’ point of view of educational robots when compared to the vast amount of studies
focusing on the needs of learners (Hall et al., 2016; Starcic & Violeta, 2019). This means
that effective implementation is very hard due to one half of the target user environment
being ignored almost entirely (Sharkey, 2016; Starcic & Violeta, 2019). When studies
have been done, most of the time they have had very brief intervention periods ranging
from a single day to a few weeks (Ahtinen & Kaipainen, 2020; Hall et al., 2016; Starcic
& Violeta, 2019), providing very little value for teachers to plan their long-term goals to
reach required teaching outcomes (Starcic & Violeta, 2019). Above all, teachers’ input
should be the one of the main stances taken into account when planning classroom im-
plementations for robots, as they are the ones that decide how the teaching should be done
and whether a robot can be included in that in the end (Yamamoto, Sekimoto, & Kubota,

2016).

Hence, the main research focus of this thesis is finding out whether robots are feasible for
pedagogical purposes in schools from the viewpoint of Finnish teachers in classes focus-
ing on language or literature learning. Feasibility will be assessed by how open teachers
are to integrate a robot into their classes and by analyzing their thoughts and reactions on
example robots based on how the visual design and demeanor of the robot affects the
attitudes of the users involved from the teacher’s point of view. Factors such as school
funding for the robots will not be considered, aside from the teachers’ own thoughts on

possible resources spent on training on the robot usage.

The use case focus for the robots centers around their pedagogical utility for the teachers
akin to workbooks and other classroom equipment. Despite the general interest in robots
playing the teachers’ role in the classroom (Starcic & Violeta, 2019), approaching them
more as teacher-helping tools was chosen due to studies indicating diminishing learning
results when used without the direction of teachers (Hall et al., 2016; Sharkey, 2016;
Starcic & Violeta, 2019). There is also a lack of research-backed resources for teachers
on how to effectively involve robots in classrooms for positive pedagogical results
(Starcic & Violeta, 2019), so focus is put on what types of resources teachers would need

from a robot in this regard.



Research interest is also put on whether teachers’ needs for robot use change based on
the age group of their students to find out if there are aspects and features that robots
could use that fit all educational uses regardless of whether the facility is an elementary
school all the way to an adult education facility. For that reason, this thesis uses the term
“student” to refer to any learner from elementary school to adult education level without

separation between different age groups.

In conclusion, the research questions are:

1. Are teachers open to include robots into their array of pedagogical tools?
What are the most important reasons for the inclusion or exclusion of robots as peda-
gogical tools?

3. What do teachers need from a robot for it to be an effective pedagogical tool?

4. How do the needs of teachers change based on the age group of their students?

This thesis will approach these questions by first laying out how robots are used in edu-
cational environments and the specific user needs of teachers and students in chapter 2.
Chapter 3 will then present the data collection methods of the interviews used for this
study, with the results being presented in chapter 4. Chapter 5 will then finalize these
findings by critically analyzing them and connecting them to previous studies as well as
laying out the areas left out of the interview study of this thesis that were considered to

be important in regards to bringing the findings of this study into practice.

No generative Al has been used in the production of any contents in this thesis. Al utilized

by the default Microsoft Word spellcheck has been used for grammar checking.



2 RELATED WORK

To effectively examine the various aspects of robots used in language and literature edu-
cation, this chapter is split into two subchapters: Chapter 2.1 will consider the emerging
technology of artificial intelligence (AI) model-based robotics, especially from the point
of view of large language models. Chapter 2.2 will then continue by further inspecting
the needs of the educational social robot users. With teachers as the focus group of this
thesis, this thesis assumes that some of the students' needs (laid out in chapter 2.2.1) will
align with teachers’ user needs (laid out in chapter 2.2.2) due to both groups being in-
volved in reaching the pedagogical goals of the curriculum the teachers base their teach-

ing contents on.

2.1 Robots and Al in education

So far social robots have been typically implemented as tutors or peer learners (Ahtinen
& Kaipainen, 2020; Tisza et al., 2025), similar to how teachers interact with their students
to deliver instructions, motivate students and to provide real time feedback during activ-
ities. Main hindrances have been caused by limited Al technology due to imperfections
in Al models, ranging from machine vision to language processing. Inaptitude in social
interaction has been one of the main reasons why robot implementations have been un-

common and short-lived. (Tisza et al., 2025)

With speech seemingly being the most natural and intuitive way that users, especially
school age children, approach a social robot (Ahtinen & Kaipainen, 2020), a significant
focus should be put on that. Feedback mismatching the student’s performance as well as
limited ability to engage in social interaction have been the main reasons for limited learn-
ing effectiveness. At times the poor quality of social interaction of the robots has even
hurt the learning goals due to the robot distracting the students. (Tisza et al., 2025) Inap-
titude to understand the users’ speech can also be a major hindrance to user engagement,
with Ahtinen & Kaipiainen noting that in some cases it might even cause avoidance to

interact with the robot.



Even for rather simplistic uses in language learning, speech recognition algorithms do not
have a long history of having been developed to the point of reliably recognizing mispro-
nounced words. Common language and literature education needs, such as phonics train-
ing type activities requiring well timed and emotionally sensitive feedback have been
rather rudimentary within the last couple of years. (Caruana et al. 2023) However, with
the development of natural language processing and large language models, more general
applications can be made particularly on the analysis of written language. Examples in-
clude giving constructive feedback in addition to what the teacher can provide to the stu-

dent as well as checking for plagiarism in textual content (Tisza et al., 2025).

Between non-Al-powered robots and robots utilizing large language Al models in their
interactions and information processing, users have generally favored the Al powered
robots due to the relatively natural feeling of the interactions. Even so, there are ethical
and practical concerns regarding data collection, biases and false information with robots
implementing large language models in their technical features. At the moment, true com-
parisons from users’ point of view cannot be made due to many of the empirical user tests

involving Wizard of Oz type limited interactions. (Tisza et al., 2025)

2.2 User needs for robots in language and literature based sub-
jects
Similarly to the comparison between Al agents and robots, compared to virtual agents or
audiobooks and a physical robot, the last one evokes more user engagement (Kennedy et
al., 2015; Tisza et al., 2025), feelings of connection (Tisza et al., 2025) and better recall
of the information that is either shared with the robot or shared by the robot. Granted of
course that the user is not too distracted by the novelty of the robot. (Kennedy et al., 2015)
Users are also more likely to commit to the instructions of physical robots, as well as
seeing them in a more positive light compared to virtual-only counterparts. However, an
important aspect to take into account is that clearly indicating that the robot is a peer
rather than a tutor can make learning situations less intimidating, and presenting the robot
as a novice can notably improve the user’s confidence. (Belpaeme et al., 2018). Overall,
children seem to like the company of a robot during a focus-heavy task, even when the
robot is just idling in close proximity to the user in a manner that can be understood as

active listening and enjoying the user’s presence (Caruana et al., 2023).



When compared to human learning companions, robots can offer the non-judgemental
presence similar to that of a therapy dog, while also providing the human-like ability of
better predictability of their actions and user controlled interactive engagement. (Caruana
et al., 2023) This perception of non-judgementality possibly extends to the ability of the
robot to act as an encouraging agent in a social interaction. As an example of this, Ahtinen
& Kaipainen (2020) pointed out in their study that a robot had encouraged an otherwise
shy student to participate more actively than usual in the social class activities. On the
other hand, the comparatively narrow social aspects of robots greatly limit their potential,
as users that find the interactive features of the robot too restrictive compared to their

expectations are quick to get bored by the robot (Belpaeme et al., 2018).

To be a useful tool for teachers, the robot needs to fulfill the differing use needs for both
the students and teachers themselves (Starcic & Violeta, 2019). Therefore, as a classroom
element, two different aspects need to be considered:

1) Ability to provide engaging learning experiences for students

2) Usability as a practical pedagogical tool for the teachers
The aforementioned perspectives will be explored in their respective chapters in the fol-

lowing sections 2.2.1 and 2.2.2.

2.2.1 Robots as engaging class companions for students

The visual design and behavior of the robot play an important part in how the students
approach the robots and adjust their task engagement in the presence of the robot (Starcic
& Violeta, 2019). Perceived intelligence, charming visual design as well as customizabil-
ity and feedback are all examples that build into the engagement aspect (Caruana et al.,

2023; Nittono et al., 2012; Tisza et al., 2025; Jalongo & Hirsch, 2010).

Perceived intelligence: For a concentration requiring task such as reading, children have
differing levels of preferred perceived intelligence for robots and like to choose their
companion robots accordingly. Major part of the intelligence of a robot seems to be
judged on a first glance basis purely based on the visual design of the robot. A significant
portion of participants in the Caruana et al. 2023 study (N=29) preferred robots that they
perceived as highly intelligent with preferences towards anthropomorphic robots. Pictures

of the robots used in the study are presented in Figure 1. Participants could freely pick



the robot of their liking and change their choice after receiving more information about
the robot. Nao, as the most anthropomorphic one out of the three, was preferred by the
participants the most due to its higher perceived intelligence compared to the others. (Ca-

ruana et al., 2023)
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Figure 1: MiRo (left), Cozmo (center) and NAO (right) robots used by the Caruana et al. (2023) study
(Image source: Caruana et al., 2023).

Notably, if the behavior of the robot did not match the initial judgement of intelligence,
participants were likely to switch to a robot they perceived as more intelligent. Regard-
less, the perceived intelligence mostly affected the first impressions of the robot and
played little part in task performance, as the participants ended up holding the perceived
attentiveness and kindness of the robot in higher regard during the task. (Caruana et al.,

2023)

To heighten the perceived attentiveness, gazing at the user from time to time and forming
eye contact has proved to be effective task performance heightening non-intrusive solu-
tion. School age children are found to gaze at physical robots more often compared to
virtual counterparts using the same models. Contradictorily, physical robot designs incor-
porating large screens will take away a large part of the attention paid to the robot itself,
with children focusing more on the screen compartment of the robot and leaving other
visual cues and gestures secondary. (Kennedy et al., 2015) Overall, at least elementary
school age students seem to hold gazing in high regard when it comes to emotionally
connecting with the robot. When the robot is a novel element in the students’ learning
environment, the’re seems to be a pattern of seeking for the gaze of the robot and paying

special attention on what or who the robot is looking at. (Ahtinen & Kaipainen, 2020)

One of the aspects in intelligence can also be the interpretation of the robot being capable

of having a mind of its own. Ahtinen & Kaipainen (2020) found that a social robot having



unexpected hiccups in its actions and reactions can also be received positively when the
robot is generally viewed in a positive light. In their study, the technical issues of the
robot speaking out of context in a light-hearted conversation environment gave the ele-
mentary school aged users an impression that this behavior was just a part of the person-
ality of the robot and did not necessarily reduce its perceived intelligence in that context.
With that in mind, it could be useful to present the robot in a more whimsical nature to

pad out the awkwardness of unexpected behavior possibly hurting its social influence.

Charming visual design: For focus-heavy tasks like reading and literature analysis, the
perceived cuteness of the robot companion also seems to improve task performance. A
study by Nittono et al. (2012) suggests that the visual presence of cuteness, especially
that of baby animals (compared to adult animals or other objects rated as neutral or less
cute in comparison) heightened the focus level of participants in concentration-heavy
tasks. The main attraction point in cute objects is their external visual features following
the baby schema (features that are common in young animals): a large head relative to
the body size, a high and protruding forehead, and large eyes. This increase in focus from
a cute stimulus could be explained by the brains’ instinct to direct attention to the needs
of babies. (Nittono et al., 2012). As such, a robot designed with the baby schema in mind
could be used to direct the attention of the users into the task at hand and follow the
robot’s instructions and input more perceptively. Many social robots, like the ones in
Figure 1, seem to already be designed with visual elements mostly aligning with the baby

schema.

Customizability and feedback: A major user need is that the interactivity of the robots
should be freely adjustable according to the users’ needs. The robot’s adjusting to the
student’s learning style have positive results both on user acceptance, user engagement
and perceived learning outcomes (Caruana et al. 2023; Tisza et al., 2025). Reactions to
same robots change on a user-by-user basis, as noted in the study done by Caruana et al.
(2023): some readers found the reactions of the robot during focus-heavy tasks highly
distracting due to poor timing of the reactions, while others preferred the robot’s animated
reactions to the user’s behavior that aligned with the assignment due to them providing
engagement and encouragement. In reading related tasks, this effect was highlighted

when done during key parts of the story being read. For feedback, the children in the



Caruana et al. study (2023) wished for the robot to be highly flexible and honor the child’s
preferred method and frequency of feedback. Notably, avoiding evaluative comments
during a task leads to students performing better on tasks (Tisza et al., 2025). Adjustabil-
ity to the user’s experiences during the reading session also improves focus towards the
reading activity itself, as children pay more attention to experiences with emotional sig-

nificance (Jalongo & Hirsch, 2010; Tisza et al., 2025).

An example robot model fulfilling at least three of the aforementioned aspects (perceived
intelligence from humanoid design, baby schema elements like a large forehead and
prominent eyes, and high customizability in behavior) would be the Orihime robot used
in a study by Yamamoto et al. (2016), pictured in Figure 2. In their study, Orihime was
used in a trial period of 3 months in a hospital school of 10 students and 10 teachers. The
main role of Orihime was to act as a telepresence communication device between a stu-

dent in their hospital room and the teacher giving them personal lessons.

Figure 2: Orihime telepresence robot
(Image source: The Mainichi, 2020)

To best integrate Orihime into the classroom, the staff and teachers were consulted on the
usage of the robot and given introductions on how to use the robot in daily learning ac-
tivities. The users were given free rein to decorate the robot according to their wishes and
use the robot to best suit their needs. One example of robot having been decorated can be
seen in figure 3. The goal of the decorations was to make the robot seem more approach-
able: a happy expression and hair made from paper were thus added. (Yamamoto et al.

2016)



Figure 3: Orihime robot that is actively used in a classroom setting, decorated by the teacher
(Image source: Yamamoto, Sekimoto, & Kubota, 2016)

Despite fulfilling several qualifications brought up by studies focusing on the learners’
needs, it fell into disuse mainly due to the teachers’ disinterest in using it, disconnection
between the teacher and the student and unnecessary technical complexity. (Yamamoto,
Sekimoto, & Kubota, 2016) This proves that considering the teachers’ point of view

should stand on an equal ground with the learners’ user needs.

2.2.2 Teachers’ point of view on robot usage

In the last 15 years, robots have been mainly involved in STEM, music and foreign lan-
guage subjects ranging from kindergarten to middle school level courses with most stud-
ies focusing on elementary school students. Even then, especially in the case of social
robots, they have almost always played rather small parts in said subjects with minuscule
involvement in the overall curriculum. (Starcic & Violeta, 2019; Tisza et al., 2025) Ad-
ditionally, most studies have had quite small samples and very brief intervention periods
ranging from a single day to a few weeks (Hall et al., 2016; Starcic & Violeta, 2019),
giving very little evidence-based resources for teachers to plan their curricula with

(Starcic & Violeta, 2019).

When it comes to implementing the robot in class, one of the practical implementations
of social robots for teachers include assistive roles in monitoring the pupils’ academic
outcomes and helping with mundane repetitive tasks like course grading based on inter-
action data (Kim, 2024). However, in the case of similar robot usage in schools and other
educational facilities within the European Union, focus should be put on privacy. Espe-

cially data gathering from underage users needs to be paid special attention due to the

10



GDPR regulations and Finnish privacy laws requiring explicit parental consent for chil-
dren under 13 (Data Protection Act 1050/2018). Teachers would likely need pre-set pro-
cedures for handling classes that include students whose parents have not consented to
data gathering. For ethical concerns, students should not be separated based on whether
their parents have consented to data usage, nor should schools lean on predatory practices
requiring the parents to consent on the basis of their child being otherwise left out of

classroom activities the other kids are participating in.

Despite all, teachers have proved to be enthusiastic about robot involvement in the class-
room. Teachers have noted the positive effect on student engagement on pedagogical
tasks and the novelty of robots retaining the interest of the children while also providing
educational information at the same time. On the other hand, teachers also have concerns
on robots causing additional workload and interfering with teaching. (Ahtinen & Kai-
painen, 2020; Starcic & Violeta, 2019; Tisza et al., 2025) Additionally, the robots may
affect the interpersonal relationships between the teachers and the students negatively.
Teacher-student bonding was pointed as an important part in operating a classroom of
students, and the robots should therefore aim to be of no hindrance to that. (Starcic &

Violeta, 2019; Tisza et al., 2025)

Tinkering with the robot’s software features may add to the already towering pile of tasks
teachers have to do (Ahtinen & Kaipainen, 2020; Kim, 2024; Tisza et al., 2025). Involv-
ing yet another agent to consider when adapting the syllabus contents into student-engag-
ing tasks and assignments may deter harnessing the full potential of an interactive class-
room element, unless there’s a clear benefit to it. In order to make the benefits clear and
keep the workload to a minimum, teachers ought to have confidence in their skills in using
the robot, understand different aspects of what it can be used for, and be able to visualize
how the robot could be useful in their teaching methods (Casey, Pennington & Mireles,
2021). There are also clear wishes from teachers to have tutoring resources available on
how to use robots, especially in the face of technical difficulties with the robot and to help
lessen the workload on incorporating the robot into classroom activities (Ahtinen & Kai-

painen, 2020).
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In conclusion, social robots in education are benefitting from the development of Al, par-
ticularly in the field of large language models due to their ability to process natural-sound-
ing language (Tisza et al., 2025). Even so, there is still room for improvement in speech-
based social interactions due to it being very intuitive way to engage with the robot
(Ahtinen & Kaipainen, 2020) yet complex in its nuances in meanings and intentions,
needing specialized attention to function as intended (Caruana et al. 2023; Tisza et al.,
2025). Even then, children seem to generally have positive attitudes towards the mere
presence of a robot (Ahtinen & Kaipainen, 2020; Caruana et al., 2023) with it being pre-
ferred over digital counterparts (Kennedy et al., 2015; Tisza et al., 2025).

Regarding the user needs of robots, the needs of students and teachers partly overlap due
to teachers looking for the engagement of their students and finding approaches best suit-
ing the learning goals of their students (Starcic & Violeta, 2019). For students, engage-
ment is provided by 1. the perceived intelligence of the robot giving it the social leverage
it needs to be a partner worthy of their social interaction (Caruana et al., 2023), 2. Charm-
ing visual design with positive connotations to provide the robot with ways to guide the
user’s attention (Nittono et al., 2012), and 3. the ability to adjust to the specific student’s
needs in order to best support them in their goals (Caruana et al., 2023). The specific need
of teachers differing from those of the students is the need to support the teacher to best
utilize the robot for pedagogical purposes (Ahtinen & Kaipainen, 2020; Starcic & Violeta,
2019; Tisza et al., 2025). Effective technical support should also be made available in
order to make utilization as seamless as possible (Ahtinen & Kaipainen, 2020; Kim, 2024;

Tisza et al., 2025).
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3 METHODOLOGY

The study data was gathered by 45-60 minute one-on-one qualitative semi-structured in-
terviews in Finnish using an online conferencing platform, Microsoft Teams. More infor-
mation about the participants and their recruitment can be found in chapter 3.1. Chapter
3.2. lays out the interview design that was based on the Technology Acceptance Model.
Lastly, chapter 3.3 consists of information about analysis methods on the gathered inter-

view data and notes on interpretation approaches to the data.

3.1 Participants

The interviewees consisted of 6 Finnish speaking teachers: 2 university level language
teachers, 2 high school Finnish teachers, 1 elementary to secondary school teacher and 1
elementary to secondary school teacher intern. 3 of the participants mentioned having
experience teaching multiple educational stages. The participants’ mentioned experience
across different educational stages and subjects (teacher qualifications) are presented in

figure 4.

Qualifica-  Class teacher for Finnish teacher Foreign language
tion grades 1-6 (students’ native teacher

language)
Educa-

tional stage

Elementary

school

Middle school

High school /

vocational

school

University

Figure 4: Distribution of teaching experience among the 6 participants. Number indicates the number of
participants mentioning having that experience in teaching. Empty cells mean that the subject/qualifica-
tion is either not available for the educational stage (e.g. universities not having class teachers in the same

13



manner as elementary schools) or that no participants mentioned having teaching experience in that edu-
cational stage.

The interviewees were recruited via personal social contacts of both the author of the
thesis and the thesis supervisor as well as using a public post on the social media platform
LinkedIn. Additionally, direct contacts to recruit participants were made by contacting
schools in Tampere and the Helsinki metropolitan area and on the LinkedIn platform
based on the search results for people for search terms “opettaja” (eng. teacher), “luoka-
nopettaja” (eng. class teacher), “didinkielenopettaja” (eng. Finnish teacher) or “kielteno-

pettaja” or “kielten aineenopettaja” (language teacher) located in Finland.

3.2 Interview design

The interview participants were asked to state their own opinions without the need to
present their workplaces or the practices the schools they teach at may use. Emphasis was
also placed on the interviewees’ freedom to express their honest opinions on technology
in an attempt to lessen the social desirability bias of participants trying to appeal or per-

form well in front of an interviewer who works and studies in the IT field.

Interview questions focused on assessing each interviewee’s teaching style and finding
out whether example robots used in the study could be pedagogically useful in their case.
The interview was split into two parts, with the first part focusing on finding out the par-
ticipants’ preferred teaching materials and tools, assessing their familiarity with class-
room tech, as well as their behavior in the class and the teacher-student dynamic present
in their classes. The second part involved answering opinion-based questions regarding
three example robots to see whether existing robot implementations fulfill the user needs
of teachers in language and literature education. In the second part, supplementary ques-
tions were asked according to the answers to the questions during the first part of the

interview.

In the first part, the participants were instructed that they did not need to consider robot
use or technology in their answers if they did not use them in their everyday classroom
activities and work tasks. This was done due to the recruiting material emphasizing the
use of robots in teaching but with the expectation that robots are not widely in use espe-
cially in language and literature studies. Interview questions and their intended purpose

for later analysis can be seen in full in appendix 1.
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The second part of the interview was structured so that the interviewees were presented
with a robot using images and video materials (as seen in in appendix 2) and were then
asked to answer questions based on their impressions of the robot. The order in which the
robots were presented was changed between all the participants to avoid biases arising

from the order of presentation.

Example robots were chosen based on how well they respond to the user needs presented
in chapter 2, free online material availability (marketing visuals matching the educational
environment, documentation and user instructions), browsing the available products on
B2B online stores (due to these types of stores assumed to be more likely to support the
specific needs of schools as customers: lower prices and greater support for bulk pur-
chases, as well as customer focus aimed towards large organizations such as schools) and
previous experiences with robots to provide more information about the use of the robot
if participants requested so. Robots had to have features supporting language and litera-
ture learning, and thus the search was narrowed down to social robotics with a focus on
robots marketed as educational robots. When comparing between robots with similar fea-
tures, the robot with more video material focused on example use cases regarding educa-

tional environments was chosen.

Due to the time constraints of the interview sessions, the number of example robots was
narrowed down to three. Among the three robots, there should be differences in the in the
designs of the robots, requiring main functional features that do not majorly overlap, 1.e.
the robots should not have many similar technical features that it would be difficult to
differentiate between them. The surface materials, possible movement and the visual aim
between the robots should vary so that the different features and their positive and nega-
tive sides can be compared. This means that all three robots should not be anthropo-
morphic, even when it correlated with higher perceived intelligence and likelihood of
actual use as mentioned in chapter 2. However, due to the inspected available mechano-
morphic robots lacking features supporting language and literature learning in specific,
no mechanomorphic robots ended up being used in the study. Additionally, to ensure that
the teachers could see the age group of their own students represented in the three exam-

ples, the visuals and example video material were chosen to either show or mention these
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age groups (or educational stages). The robots chosen for the study were Paro, Nao, and

Furhat. The materials they were presented with can be overviewed in appendix 1.

Each time a robot was introduced to the interviewee, the following questions were asked

afterwards:

1. What was your first reaction to [robot name]? What did you think of its looks and be-
havior? How would your students react to it?

2. Onascale from 1to 5, how would you rate the looks and demeanor of the robot?
1 = Unappealing, boring, does not fit your classroom
5 = Appealing, interesting, fits into your classroom

3. Did the robot seem easy to use?

4. Did the robot seem useful for your teaching?

5. Onascale from 1 to 5, how often would you use the robot?

1 = Would probably just try out the robot or not use it at all, it did not fit into my
teaching needs

5 = Would use the robot multiple times with the same class and | could see it being
used during various topics in class

The interviewees’ openness to use robots as assisting tools in their teaching was deter-

mined using the Technology Acceptance Model (TAM) with its principles and their rela-

tionships on how they affect each other being presented in figure 5.

External factors Attitude toward using » Behavioral intention to use

Perceived usefulness
/ ) \

Perceived ease of use

Figure 5: Technology acceptance model (TAM) principles, with arrows to represent how different aspects
affect those that the arrows point to. (Davis & Granic, 2024)

As the interview focused on the teachers’ willingness to start using the example robots,

focus was put on the first step of approach in TAM; the users’ willingness to use the

technology by analyzing the external factors that affect the perceived usefulness and per-

ceived ease of use of the technology (Davis & Granic, 2024). These factors are presented
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below as they are listed in the latest review of the TAM model involving the creator of
the TAM model, Davis & Granic (2024):

1. Perceived self-efficacy in the use of modern-day technology in general

Trustfulness and privacy cynicism towards the studied technology

Perceived enjoyment

Attitudes towards the category of studied technology in general

Perceived likelihood of distraction and intrusiveness caused by the studied technology
Social norms surrounding the studied technology and perceived effect on the inter-
viewee’s reputation and social influence

7. Interviewee’s risk tolerance

o v s wWwN

The implementation of the TAM factors into the interview questions and structure can be

seen in appendix 4.

3.3 Thematic analysis

The gathered data was analyzed using inductive thematic analysis. Main focus was put
on finding similarities between the participants’ answers and seeing if there are correla-
tions between how they answered the questions in section 1 (teaching habits) and 2 (robot
reviews) in each interview. The analysis was done using an online analysis tool Miro and
was based on interpreted main points written on sticky notes with clippings from the in-
terview transcription under them to provide context. Analysis was then done what topics
and themes showed a repeating pattern across multiple participants (e.g. points that affect
the usefulness of a teaching tool, or available IT support resources) as well as categorizing
the notes (e.g. based on the online vs. offline modality of teaching materials, negative vs
positive opinions on robotics or example robots, expressed quality of available IT sup-
port). Similar level of importance was placed on repeated topics across multiple partici-
pants as well as topics that the participants focused on in their own answers and analysis,

even if just one or two participants mentioned them.

Separate listings were made to analyze the interpreted teaching habits and preferences of
the participants based on the things and habits they mentioned and connecting them to the
user needs they listed for their teaching materials and the robots. The participants often
made meta-level comments on the chosen robot example material during or after the in-
terview, such as the note that the videos were marketing material and therefore likely left
out important information that the teachers would need to assess their willingness to use

the robot. Other times they asked for more information about the robot to get a better
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picture of how the robot would fit the practical needs in their class. On some occasions
the participants wanted to express their opinions on the research topic even before the
research questions. This type of commentary was also included in the analysis alongside
the answers to interview questions. If the participant brought up a point without it being
asked, more emphasis was put on its importance due to the expectation of it being a major
factor in their willingness to use educational robotics and something that the participant

likely prioritizes in their choices and way of thinking.

Analysis was also done on how the participants perceived the target user group of the
robot. Even if the target user group was implemented in the example material of the ro-
bots, it was never outright mentioned by the interviewer. Nevertheless, the participants
often categorized the robot based on what target users they expected the robot to have and
what subjects it would be the best fit in. This analysis also involved mapping out the

differing needs of students and teachers in different educational stages.
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4 RESULTS

This chapter presents the results of the interview analysis. Subchapter 4.1 explores how
the teachers reacted to and rated each robot, containing the participants’ thoughts on how
the robots would be perceived or used in a classroom environment. Chapters 4.2-4.7 con-
tinue on with findings combining the participants’ answers on their teaching habits, user
needs for educational tools and robots as teachers and previous experiences with robots.
Due to the interviews being done in Finnish, any possible citations from the participants

are approximate translations to English.

4.1 Teacher reviews on Paro, Nao and Furhat

The participants were asked to rate each robot, mostly for the purpose of helping them
form and/or summarize their general opinion on each robot. When rating the robots, the
participants usually compared the first robot to their previous experiences or the general
mental model of a robot and the non-robot resources available in their teaching environ-
ment. When proceeding to the following example robots, participants often used the pre-
viously presented robots as a benchmark in their speech. Particularly in the case of strong
negative or positive emotions, some participants also wanted to change the scores they
had given to the previous robot(s) or changed their rating baseline for the subsequent
robots (participant 5: “Eek, this one looks so creepy I actually want to heighten my score
for that previous one”, participant 4: “Well, I’'m going to set the bar higher from now on,
because this one--"). If previous scores were requested to be changed, they were usually

the ones given to the visual design and demeanor of the previous robots.

According to each participant’s commentary and rating scores, the overall average score
was mostly affected by the participant’s previous experiences with robots as well as wor-
ries of the robot being used to replace the resources they actively used. Overall, with a
sample of 6 participants with ~2 teachers per one age group of students, ratings seem to
slightly align between participants teaching the same student age groups. Essentially, stu-
dent age demographic seen in the robot introductions seems to play a large part on what
robots were seen to fulfill more of each participating teacher’s needs. To set a basis on

their point of view when rating the robot features, teachers with experience of teaching

19



multiple student age groups usually explicitly mentioned if their statements apply to stu-
dents in general, or just one particular group (participant 3: “I think the little ones might
like this one — I’m not so sure about high schoolers”). Other times participants with ex-
perience teaching multiple age groups focused on just one age group of students during
the first half of their interview, so assumptions were made that they continued to address

those same age groups in their scoring and analysis considerations too.

4.1.1 Paro — Adorable, but with limited usefulness

Among all of the robots, the visual design and demeanor of Paro was the most positively
received. Paro was often described as ““cute and toylike”, and at times this attention-catch-
ing design was deemed as its detriment. Especially among elementary school age chil-
dren, Paro was mentioned to likely steal the focus from the topic of the class, leading to
more harm than good in the pedagogical sense (participant 5: “First graders will surely
fight over who gets to hold it and who gets to be the next one”). In practical use, Paro
would need to be set far aside from the students so that they could better focus on the
classroom topic at hand. Compared to the other two robots, Paro received more applause
from participants that had expressed negative feelings about robots being used in class-
rooms, with participants praising its non-robot-like design (participant 2: “It doesn’t look
like a robot at all... it’s a good thing that it looks like a stuffed toy. That’s really nice in
my opinion.”, participant 6: “Well this one is a cutie! [chuckles] I am certainly feeling

more positive about this one than the previous one [Furhat]”).

Still, most teachers rated Paro very low on the usefulness and likelihood of frequent use
scale, as Paro seemed to offer a rather limited purpose in class. Five times out of six, Paro
was seen to best fit a younger demographic than what the participating teachers are teach-
ing for. Teachers in adult education did not see any use for it in their classes. As an outlier,
one participant picked Paro as their absolute favorite robot out of the three and saw the
most use for it as a tool to help her fidgeting grade school students to focus in the class-
room, especially during classes where the students need to be stationary for longer peri-
ods. According to the participant, an important feature for this type of purpose was the
ability to mute the sounds Paro made that could be heard on the introductory video mate-
rial. The participant also saw potential in Paro being used as a reward for classroom ac-

tivities with Paro being given to students to sit on their lap. When the participant inquired

20



more about the features available in Paro, she was delighted by the designers taking hy-
giene and user privacy into account (Paro having no cameras and possibly limited data
gathering for speech). Among the elementary school teachers, Paro was mostly seen as a
more expensive version of a therapeutic weighted plush toy and would not particularly
offer any more positive features than what the plush toys already offered (participant 5:
“[Paro is] similar to the weighted dog toys we had in our class, it would fit right in”,
participant 5 later on: “I’m not sure how I could utilize it so that it doesn’t feel repetitive”).
Part of this negative reception arose from Paro being expected to be so expensive that
schools would have them in too limited availability for efficient classroom use (partici-
pant 4: “Since there’s not 23 of them, I think it would quickly turn into a negative expe-
rience of students fighting over who gets to interact with it. I think it would suit a small

group better”).

4.1.2 Nao - The fragile-looking walking and talking exercise book

Out of all three robots, Nao received overall best scores for design and usefulness and
was praised for its adorable and toylike design as well as its technical features indicating
that it has been specifically designed for teacher use. Nao was picked as one of the exam-
ple robots due to its technical similarity to school workbooks with ready-made exercises
that teachers could pick from. This feature proved to be one of its strong points for the
participants. Teachers mostly liked Nao thanks to its multifunctionality and versatility for
classroom use, even when the presented ready-made activities did not align that well with
what the teachers would use in their classes (see appendix 3 for the screenshot the teachers
used to evaluate the available activities) (participant 1: “I am sure I will be able to figure
out how I could incorporate it into my class. It had very clear use cases and benefits”).
More in-depth analysis for the need of ready-made activities and the nuances in this type

of design can be found in chapter 4.1.

For the marketing material of Nao, the participants would have been the most interested
in how Nao behaves inside the class as the demonstrative example video did not show
that. Few participants noted that just like Paro, effective use of Nao would also require
several copies of it in the classroom. One participant with experience in teaching middle
school age children also expressed concern that Nao looked to be rather fragile for the

use of children that age due to the large circular joints in its limbs. She noted that middle
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school age children tend to be in the developmental stage where they test the limits of just
about anything they come across — “not out of malice, but rather out of curiosity and lack
of foresight typical of their age” (participant 3). With large class sizes, the teacher would
not be able to look after the students accidentally twisting the limbs of the robot. She
noted that Nao would therefore be a better fit for grades 1 to 6 and high school onwards
where students are more likely to abide by the rules that the teacher sets. Three other
participants also mentioned having seen Nao up close before the interviews with two of
them also mentioning that the robot seemed to be rather clumsy in its movements and
should be handled with care (participant 1: “[Based on my previous experience, ]Jthe
movement had that certain crudeness to it. You should probably be careful around it be-

cause it is so slow and clumsy™).

4.1.3 Furhat - Human-looking, yet lacking in its human-likeness

The most divisive robot among the three was Furhat, with some teachers adoring its hu-
man-like attributes (visual design and natural, human sounding voice and speech) and
others dreading it, calling it “something out of the uncanny valley” (participant 5). The
design of Furhat posed as the largest indicator of how the teachers’ first impressions on
the looks of the robot affect their willingness to use it in their classes. Participants with
reserved attitudes towards robots praised Furhat for its very human-like demeanor, but
this often also led to the participants expecting human-level intelligence from the robot
too (very much along the lines of chapter 2.2.1 part “Perceived intelligence”) (participant
2: “I like that face... it looks like a human face. I really like it.”, participant 2 later on: “I
would like if it could help the student [in a foreign language class] when the student can-
not figure out a word to use or asks for help with phrasing. The robot should be able to
help just like a human could”). This often led to a moment of disillusionment when Furhat
seemed to be very pedantic and awkward in its manner of speech in the example video.
Among those that found the visual design Furhat unappealing, two of them stated that
they would pass on the opportunity to use it in their class altogether and would rather
prefer another robot with the same features (participant 4: “I would like it if it looked like
the previous one [Nao]. It could work if you put a paper bag over its head. — repulsive

might be a strong word, but the engineer has clearly dropped the ball with this one”).
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Furhat was picked for the example cast of robots for its generative Al features to see how
teachers would receive those types of features. Four of the participants did not particularly
address this, but two shared their own experiences with generative Al which had been
more on the negative side. One of the participants, a language teacher, noted that the Al
may have difficulties understanding speech which will be a larger issue than usual in the
language learning environment due to limited skills of the speakers. With the Furhat ex-
ample video focusing on her domain of knowledge, she would have wished for the mar-
keting material to contain an example of how Furhat handles situations where it struggles
to understand the speaker. Another participant questioned the practical usefulness of the
Al features due to a previous classroom experience of a generative Al tool hallucinating

and making false assumptions during an exercise in his class, presented in chapter 4.3.

For the marketing material of Furhat, at least two participants formed opinions that the
robot would only fit situations where it would be used outside of the class, just as in the
example video. On the other hand, three other participants stated that they liked the idea
that Furhat could possibly handle a conversation with more than one student at a time.
More on robots needing to be suited for classroom environment on chapter 4.4. With the
teacher missing from the marketing material, participants seemed to be more likely to
think of situations where the robot interrupts the teacher unexpectedly (mentioned by 1
participant) or teaches incorrect information (3 participants). As a comparison, teachers
did not seem to raise the same issue on incorrect information with Nao with its introduc-

tory materials centering around active teacher presence.

4.2 Teachers want to tailor their teaching materials

Among the participants, it was sometimes mentioned that the teachers were free to choose
the study book series or all the material they want to use in their teaching with little to no
involvement from the school. No data was gathered on whether or not this was the case

for all of the participants.

The use of a multitude of both online and offline tools, resources and platforms was com-
mon. Tools included communication systems and teaching platforms (Wilma, Google
Classroom, Moodle, Teams, Grid) as well as online exercises and free educational gami-

fied learning materials or browser games (Kahoot, Blooket, Word Wall, Freeed), and
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classroom resources like course books, printed exercises, snap cubes etc. When asked
about information sharing about class activities and exercise ideation, almost all partici-
pants mentioned the teachers in their school often using the same or similar tools and
resources. Oftentimes teachers also stated that they used so many tools that listing them
all would take a long time and only mentioned the most important ones they use in all
classes or subjects they teach. When asked about activities that the participants would use
the robots for or their personal wishes on implemented features, desired functions often

mirrored the functions provided by the tools the teachers use.

When analyzing the participants’ use of ready-made teaching materials and self-made
teaching materials, 4 of the 6 participants mentioned balancing between publisher-made
materials (or communally ready-made materials in the case of the school not using pub-
lisher-made materials) and self-made or self-sought materials. 2 participants mentioned
relying mostly on publisher-made materials due to time constraints and/or internship
guidelines. Half of the time categorizing the materials as publisher-made versus self-made
was inadequate, as 3 of the participants mentioned having also been heavily involved in
the creation of the ready-made materials either by working together with the organization
that creates and releases the material or being heavily involved in the communally made
materials in the case of the school not using publisher-made materials in that given sub-

ject.

The participants mentioned ready-made materials involving exercises and contents in
publishers’ study books and (online) exercises, materials created previously by them or
by their peers in the same school as well as self-sought gamified online exercises. In high
schools, teachers also always sought exercises used in the national matriculation exami-
nations of the previous years due to the high school curriculums building up towards those
examinations, according to the participants. Language and literature teachers also men-
tioned seeking textual and/or video material online that was not originally created for
pedogogical purposes in order to teach specific vocabulary (language teachers) or textual

analysis (Finnish teachers).

When publisher-made and/or ready-made materials were used, in almost all cases the

interviewees mentioned specifically selecting the exercises and contents they want to pre-
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sent to their students to suit the pedagogical goals of each course. No participants men-
tioned going through the ready-made materials from front cover to the end of the book
with their students. Ready-made materials were often also tailored to suit the age level of
the students when the teacher thought of the exercise as being too easy or too hard (i.e.

too long reading materials or too large word/character requirements for essays).

When presented with Nao and its ready-made exercises, every time without exceptions
the participants asked whether they could adjust the materials according to their needs.
This means that the ability to edit any possible ready-made materials and activities is

therefore a clear must-have feature for a robot.

4.3 Student engagement stems from connection to their own
lives

All participants mentioned highlighting skills and themes that the students are likely to
face in their everyday lives outside of school either in the immediate future or in the next
decades when talking about elementary and middle school students. Authenticity of lan-
guage and relevancy of topics was seen as one of the most important aspects of teaching
contents among all subjects (class teachers, Finnish teachers and language teachers). In
the case of elementary school class teachers, further emphasis was made on combining
different subjects with each other to provide a fuller picture of how knowledge can be
attained and applied in everyday life, with one participant stating that they had specifi-
cally made projects focusing on this type of thinking.

Four out of six participants also mentioned seeking materials relating to current events.
For language teachers, this was used to teach relevant vocabulary that the students are
likely to see in their everyday life. Especially Finnish teachers emphasized seeking ma-
terial relating to current events, as these materials were used to teach media literacy, ar-
gumentation and to respond to the political interests of students especially on the high
school level. Exercises and materials regarding current events were almost always men-
tioned to be self-sought online. When asked for the reasoning for this, one participant
mentioned that students are more likely to be well-informed on recent events and there-

fore are more eager to engage in textual analysis and argumentation based on the material.
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This meant that one of the main functions of self-sought and up-to-date material was to

help students connect their personal lives with the material.

Immediate usefulness was also seen as an important point that helped the students to focus
and get interested in the class topic. Among high school teachers mentioning the seeking
of matriculation exam materials, they noted mainly seeking material from the last couple

of years especially for the third year students just before their matriculation exams.

Beyond being able to connect the class contents to one’s own life, students were also
mentioned to be engaged by different things depending on the time of the day as well as
their personality. Movement inside the class and changes to usual classroom habits or
environments were mentioned as a well-functioning engagement approach in all student
age groups. Movement inside the class often started with slight drowsiness, according to
the teachers, but activity levels increased as students got into a flow state working with
each other. These conversational activities seemed to be common in all teacher groups
(classroom teachers, language teachers and Finnish teachers) in all student age groups,
and they provided a good level of engagement once the students got comfortable sharing
their thoughts and ideas with each other. Teachers also mentioned taking parts into the
conversations themselves too. An involved teacher excited about the class topic was men-
tioned as a good way to kickstart student engagement especially on elementary school
level (mentioned by both of the teachers among the participants that had mentioned
mainly teaching elementary schoolers), but this could be true for older student groups too,

as it was mentioned by one adult education level participant too.

4.4 Robots should self-reflect on their teaching and interactions

Some participants separately expressed their aim to critically analyze their own teaching
approaches and to respond to the varying needs of their students. All teachers had clearly
analyzed how the classroom environment and teacher interaction affects their students’
attitudes in class and their progress towards the learning goals (participant 2: “The
teacher’s enthusiasm catches onto the students too”, participant 4: “My thoughts are
mixed on this [Nao example video]. I would not like to use the robot in frontal teaching
like this because that is my role. I understand that it might be her method to guide the

students’ attention--"). Effective teaching involves taking the students’ personal lives and
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capabilities into account and adapting the teaching approach on the go. Factual infor-
mation is front and center and teachers sometimes need to question even their own views.
At least two of the participants expressed their expectancy of the robot to critically ana-
lyze their own behavior and statements and stated that they do not believe a robot to be

able to conduct such analysis.

Three participants also questioned the usefulness of Al creation tools presented in Furhat;
the teachers wanted to ensure that the robot presented the materials and exercises exactly
how they wanted and implied the expected tendency of GPT technology to make unex-
pected choices and outputs. Two of the participants expressed distrust towards GPT tech-
nology altogether due to their previous experiences. This distrust was caused by online
Al chat assistants offering them or their students incorrect information and/or illogical
questions or the Al tool entirely misunderstanding the instructions given by the partici-
pants. If an Al creation tool is implemented into a robot, there is a strong preference for
a model with little to no hallucination tendencies (= presenting made up statements as

factual information).

Hallucination was especially inexcusable in language studies due to students having lim-
ited capabilities in differentiating believable words and sentence structures from gram-
matically incorrect ones. This was true outside of Al and robotics too, as one of the lan-
guage teachers mentioned avoiding exercises offering grammatical errors as selectable
options in multiple-choice questions altogether due to them possibly being remembered

by students later on.

Unexpected behavior was also the expected behavior for robots. Four participants pon-
dered whether the robot would interrupt them with vocalizations or talk out of turn. Two
of these participants would prefer if there was a mute button or a clear indicator for when
the robot is not going to speak until the teacher finishes. These worries also extended to
nonverbal communication done by the robot; in the case of Paro, teachers thought that it
would grab the students’ attention at the wrong moment when they needed to focus on

what the teacher had to say.
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4.5 Robots need to function as a member of a group

In all interviews, it was evident that the current classroom culture centers around group
activities that aim to give all students an equal standing for learning. This meant that
students in need of extra help seemed to receive more attention and help them reach the
level of skills and understanding of the majority of the class, at least based on the number
of mentions by the participants. All participants mentioned including preparation of ac-
tivities and reserving time for assisting so that students could participate equally (such as
reserving time and resources specifically for personalized help, helping non-native speak-
ers with limited language skills understand the terms in classes that did not center on
language learning, and common mentions of special-needs students and their varying
needs). Problem-solving done in a group seemed to be a common in-class activity, with
students needing to learn to navigate social situations and train their social intelligence

being a central point in learning in all educational stages.

Teachers for grades 1-9 often mentioned learning to handle emotions and comfortably
sharing ideas being the key element in learning to handle social situations, meanwhile
high school teachers seemed to emphasize students wanting to learn the facilitation of
group work. Less data was gathered on the role and purpose of adult education language
classes, but mentions of social interaction seemed to serve the purpose of mutual feedback

between students and tutors, if tutors were used.

The group activity mindset came up again in the robot review section of the interview.
The ability of a robot to navigate through group interactions is seen as a strong point.
When reviewing the three example robots, two participants mentioned especially liking
the possible functionality of a robot taking multiple concurrent users into account. An-
other participant also mentioned specifically being disrupted by a previous experience of
a robot only focusing on one user and entirely ignoring another user who was also in-

volved in the interaction.

Three participants also expressed that the limited availability of robots for one-on-one
interactions to be a hindrance in the studies and therefore students would need to use the

robots as a group. This social interaction between several people seems to be one of the
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central points in literature and language studies with teachers expecting the robot to par-
ticipate in. One of the interviewees also specifically mentioned that the robot should sup-
port the students’ interpersonal interaction in class and bring something more to it, or else
the robot would be seen as redundant. This note was made in response to the Nao example

video, questioning why there needed to be a robot to do the students’ instructed activities.

In another case, marketing material of the robot being used by just one user will likely
hurt its prospects for in-class use. Furhat example video of it being used as an one-on-one
teaching tool was seen by two participants as an indicator that the robot is best used alone
outside of the class, and therefore would not be a good fit inside the classroom and the
teacher’s teaching needs, even when it was seen as more independent compared to the

other example robots.

4.6 Robots are seen as agents in interpersonal relationships

Two participants mentioned the importance of the teacher as a facilitator in the students’
social lives either by helping and teaching them to handle social interactions and/or of-
fering them contacts into social circles. Anthropomorphizing the robots was a repeating
theme in 5 out of 6 participants’ thoughts and reactions, and robots were seen as an agent

affecting the student-teacher and student-student relationships.

On the positive side, a robot could be used as the scapegoat target of negative social im-
pacts in the cases of young students needing to practice emotional regulation and conver-
sation skills in situations that easily evocate strong feelings. One such case was Nao’s
ready-made argumentation exercise being useful for elementary school students practic-
ing argumentation with each other with pre-set sides for the students to take. The teacher
had noted that at times some students have a hard time differentiating their peers’ real
opinions from the pre-set opinions they had to argue for, which resulted in fights for a
prolonged time after the class. At times even physical fights occurred even after explana-
tions that the exercise task may not have been the real opinion of their peer. In some cases,
a robot could be used to practice some parts of argumentation skills to safely teach how

to handle these negative emotions and knee-jerk reactions resulting from disagreements.

A comment was also made that the robot should not come between the teacher and the

students. Regarding the Nao example video, the robot should not take the teacher’s place
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in front of the class, as that was the teacher’s job to do. Interest in the robot should arise
from its interaction with the students with it taking more of a peer role when it comes to
the students. Another participant’s worry regarding roles was whether robots would take
away foreign students’ only point of contact with their native Finnish peers by replacing
the assistant students that the teacher used in their language class. Robots negatively af-
fecting the integration of students into their surrounding society was such an important

point that the participant considered not using robots in their classes at all.

Overall, all of the participants seemed to pay great attention to the health, wellbeing and
the future prospects of their students regardless of the students’ age group. All participants
felt they had an important role in supporting their students both in their studies as well as
their personal lives. Among the 6 participants, these thoughts seemed to take increasingly
more of a center stage the younger the participants’ own students were, with elementary
school teachers expressing the widest variety of considerations for their students wellbe-

ing in all areas of the students’ lives.

Worries on robot use conflicting with student wellbeing and privacy possible concerns in
regards to that were most common among teachers with experience teaching grades in
the range of 1 to 9 (elementary school and middle school) (mentioned by 2 participants).
Regarding this, one participant expressed concerns that robot use could pry into the pri-
vate conversations between the teacher and their student regarding the student’s wellbe-
ing and home life. Due to these conversations sometimes spontaneously happening in the
class in situations where others could not hear, there should be a way to quickly ensure
that any possible robot that is present is not listening and saving the conversations into its
memory data. If this could not be done and the robot was seen as an intruder, it could
prevent social robot use in elementary schools altogether. This need was, however, met
by example robot Paro’s marketing material specifically emphasizing its focus on user
privacy and the participant was overwhelmingly forthcoming towards Paro due to that

exact feature.
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4.7 Teachers have strong peer to peer information sharing net-
works

All participants mentioned the teachers in their school freely sharing their materials and

oftentimes mentioned the sharing culture promoting sharing even unfinished materials.

The shared materials were free to use among everyone, even the interns.

If self-sought online platforms and exercises were used, the teachers mentioned also shar-
ing those with each other. Information regarding teaching contents and materials clearly
moved without large interruptions, as teachers often mentioned their colleagues also using

the same tools and materials whenever someone had found a good one.

Schools had also built their resources around this apparent strong peer-to-peer connection
between teachers. In the case of open plan layout architecture, classrooms often combined
with each other with teachers working together and kids between classes engaging with
each other when instructed by the teachers. In the case of separate classrooms, teachers
mentioned visiting each others’ classes and holding classes together both online and of-

fline.

Almost all of the interviewees also mentioned the technical support being partly built
around this; schools often had teachers that also volunteered to be the tech tutors among
their peers. If more traditional IT support and courses on tech usage was available, two
of the participants mentioned that the tech tutors that mainly worked as teachers gave
more high quality information regarding the tech. This information centered more on how
the tools could be effectively used for pedagogical goals and gave examples on how they
themselves used the tools that the teachers then used in their own classes. If external IT
support was mentioned to be available, they were often specialists available at the school
facilities. When teachers mainly or solely leaned on these IT support specialists, they
often mentioned the support focusing more on the technical usage of the tools, with little

information about the different ways how they could specifically be used for teaching.

When assessing the robots, the participants sometimes mentioned that they would like to

have someone to turn to in case the robot malfunctioned.
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5 DISCUSSION

Coming back to the research questions; the first question, “Are teachers open to include
robots into their array of pedagogical tools?”, proved to be expectedly divisive, but
with no truly enthusiastic or totally reluctant reactions. General consensus among the par-
ticipants was a willingness to try out a robot to see how it would work in practice. Long-
term use was seen as unlikely or ambiguous, with participants being equally likely to look
forward to what the robot could bring to their classes or preferring to avoid the use of
robots at least in their current level of technology. This result was very similar to the
results in the empirical study by Yamamoto et al. (2016), where technological limitations
came out as one of the biggest reasons leading to teachers preferring to continue on with-

out the robots in the long-term.

The openness to try out the robots might have stemmed from multiple different sources.
For one, the interview question on rating how often the user would use the robot based
on its usefulness was already biased. The lowest possible score, 1/5, was provided with
the explanation “Would probably just try out the robot or not use it at all, it did not fit into
my teaching needs” possibly came with the connotations that the participant should just
try using the robot even when they saw no potential in its use. The act of trying out the
robot being mentioned before the full declination to use the robot could potentially have
steered the participants towards going along with robot use, as the participants would
have had to separately mention their full refusal to use the robot. Other thing affecting the
high likelihood of teachers being willing to see how the robot would work with their class
seemed to stem from the culture of often adapting new tools that all participants showed
signs of. All of the participants mentioned using a multitude of tools and platforms to help
them plan, create and facilitate their classroom activities, with some participants specifi-
cally mentioning having a hard time listing all of the tools they use. This means that just
trying out a robot in their class would not be particularly out of the ordinary, and the most
important aspect in behavioral intention to use was seeing if their own expectations
aligned with how well the practical implementation worked inside the class and the reac-

tions of the students.
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When giving numerical ratings to the robots on their visual design and the participant’s
own expected frequency of use, a problem on interpreting the scorings and comparing
them between participants arises from only the extreme ends of the scale being defined.
This was done because relatively small importance was placed on their actual scores
themselves. Instead, the scoring helped to quickly determine the need for extra questions
for the semi-structured nature of the interview; if a score seemed to differ from what the
participant gave in previous scorings, more questions were asked about their opinion on
the robot. Similarly, if a score ended up being near either extreme end of the scale, sup-
plementary questions were asked about what they especially disliked or liked about the
robot. For the participants themselves, having them give a tangible score on a scale for
easy comparison was mainly meant to help them summarize their opinions on the robot

and provide a concrete way to compare their needs and priorities between the robots.

The second question, “What are the most important reasons for the inclusion or ex-
clusion of robots as pedagogical tools?” came out with a very clear single answer. The
most important factor was whether the robot provided a clear immediately identifiable
pedagogical purpose for classroom use. If the example robot did not seem to provide an
example of how it could be used in the specific use case of the teacher or if the practical-
ities of the example use case were thought to be causing more difficulties and technical
issues than positive results, the participants were quicker to rule out the use of the robot.
For the inclusion in the classroom, multi-purpose robots were received better among all
of the participants due to the clearly differing needs of different subjects in school and
educational facilities thanks to the teachers having an easier time coming up with poten-
tial activities and use cases. This was very much in line with the TAM principles, re-
viewed by Davis & Granic (2024), where perceived usefulness directly affected the be-
havioral intention to use the technology. A majority of the time (4 out of 6) the partici-
pants saw more risk potential in the robots stemming from inadequate ability of the robot
to self-reflect on its approaches or fact-check itself and from the robot acting as an in-
truder in the classroom social structures. This social structure intrusion was most promi-
nent in classroom environments involving relatively more vulnerable users: young ele-
mentary school age students and foreign students with needs to form connections with
the local community. Even when the robot seemed to answer all the needs of the teacher

and their view of the students’ needs, the robot causing a clear risk also ruled out its use

33



in the classroom. Especially elementary school classroom environments very likely in-
cluded situations where the teacher and the student had to converse privately alongside
the actual intended classroom activities. Robots were seen as huge potential risk factors
that could accidentally pry into students’ private home lives if the conversation topic di-

verged quickly and unexpectedly from the classroom topic.

Notably, the interview questions did not properly directly address the participants’ risk
tolerance, even though it was one of the TAM principles in the Davis & Granic (2024)
review used as the basis in the interview design. Indicators for risk tolerance would have
been a useful statistic here, as some participants showed clear tendency towards risk aver-
sion which affected their likelihood of wanting to exclude robots from their classes. Based
on the participants’ answers, the teacher’s main roles include being the facilitator of their
students’ learning outcomes. All participants also mentioned being concerned about their
students’ futures and often mentioned self-critical analytical approaches and extra efforts
that, at least for someone without a pedagogical background, seemed to be out of the
ordinary. This included things like offering low-threshold availability to students to sup-
port them even outside of the school environment and being mentally available to con-
stantly consider their emotional, social and physical health and how classroom activities
could support those. This means that risk tolerance is clearly an important factor in this
type of use case that should be considered in future studies centering on teachers, more

so than use cases with less risks from inadequate quality of outcomes.

“What do teachers need from a robot for it to be an effective pedagogical tool?”
proved to be very multi-faceted. The largest need emerging from the data was the multi-
purpose use of the robots; getting an expensive gadget just to fulfill one purpose was seen
as a waste of resources by the participants. The robot should therefore fulfill multiple
roles, such as operating as an interactive tool for various in-class exercises and helping
with communication (communication skill training, translation in the case of a language
barrier, teacher-parent communication etc.). In all levels of education, it was crucial that
the robot could be operated by multiple users at the same time in a group setting. Another
feature of equal importance was integrated teacher tools that could be used to ideate how

the robot could be used (like ready-made activities) that could also be edited to fit the
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learning goal of the class, which was very much alike to the findings of Caruana et al.

(2023) promoting high customizability.

As proposed by Tisza et al. (2025), the physical presence of a robot indeed seemed to
affect how at least teachers view the robot and its role as an active participant in interper-
sonal interactions. Three participants expressed concerns regarding robots being able (or
intended) to replace interaction with other students, tutors or the teacher which means that
they at least partly might have seen the robot as a genuine participant in social interac-
tions. The expected outcome of robot presence was negative and expectations on robot
performance as conversational partners were low compared to humans (due to robots
likely not following social conventions or slowing down the interaction). The previous
experiences of the teachers regarding inadequate speech recognition also mirrored those
present in the Caruana et al. (2023) study. With robots usually given the role as a tutor or
a peer learner (Tiszra et al., 2025), this negative reception might mean that this approach
of including the robots into the social circles in the classroom needs to be changed when

considering the perspective of the teachers.

Even so, from the teachers’ point of view, one of the most important aspects in robot
interaction is the ability of the robot to support the social networks and student-student
interaction in the classroom. It could be that the design mindset of educational social
robots needs to steer further away from fostering personal interactions between the robot
and the students via one-on-one tutoring or acting as stand-ins for students in group set-
tings. Instead, interactions could be built so that the robot works in tandem with the
teacher to facilitate activities designed to help the students build student-student, student-
tutor and student-teacher social connections and foster an environment open to learning
and providing a safe feeling environment for the students to try out new things in their
learning process. Much like an exercise book, an online educational game or a physical
teaching resources like flashcards, the robot should act as an extension of the teacher to

best help them extend their helping hand to all of the students.

The interview sample, while very small, may have favored teachers who had stronger
opinions on average about robot inclusion in education. Indifferent reactions to the ex-
ample robots were very rare among the interviewees and those attending the study seemed

to have either already analyzed their own stances towards technology in education and/or
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had an easier time visualizing the practicalities of in-class robot inclusion than hypothe-
sized. 5 of the 6 participants also already had at least one personal experience interacting
with a robot, which could point in the direction of the participants being more likely to
participate if they already had opinions on robots based on their own previous experi-

€nces.

This favoring of teachers with ready-formed opinions on robots was also built into the
research topic and interview questions too. The questions were planned with the assump-
tion of interviewees being willing to share information about their own teaching proce-
dures with the expectations of them having used some types of information technology
in their work tasks regarding teaching and planning of curriculum contents. Most valuable
data was able to be gathered from teachers that had some type of mental models of prac-
tical teaching situations and how they themselves act or would act in them. Due to this
assumption, teachers with less experience or less analytical approach to their own teach-
ing styles may have overlooked their own needs regarding robot use. It was likely that
this approach was easier for interviewees who have a long history of hands-on teaching
experience. Those that had less practical experience potentially had to make up hypothet-
ical situations on the go for the purpose of the interview, without possibly properly being
able to reflect on their own habits in teaching and how they change in the long term. It is
therefore likely that their answers and hypothetical scenarios reflected their predictions
of what the interview circumstances likely expected from them more than those with pre-
vious non-speculative experiences to examine and analyze on. This effect was also visible
in the recruitment stage of the interviews. Teachers with at least a couple of years of
experience were far more likely to respond and accept personal invitations to take part in
the study compared to those that had only listed teacher internships in their LinkedIn

profiles or those that were connected via their place of study.

Moreover, on the hypothetical nature of the teachers interacting with the robots, due to
time limitations for the interviews, each example robot that the interviewees had to base
their opinions on had a rather brief introduction. To provide the interviewees with exam-
ple material of similar quality and level of relevance for easy comparison, the resulting
amount of material to use for familiarization of the robots fell quickly. Despite this, the

interviewees felt like they could grasp a first impression of the robots to evaluate them
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effectively against each other. On the other hand, this means that the data gathered from
the interviews is less effective for analysis on actual usefulness of the robots and more so
an overview of features that teachers would hope to see from the marketing materials of

social robots for educational use.

Lastly “How do the needs of teachers change based on the age group of their stu-
dents?” turned out to be innately intertwined with the previous research questions, with
parts of it already addressed when answering those. In a nutshell, safety needs heightened
based on how young the students are. In social interactions, younger students are more
impressionable by their teachers, with needs for independence and the teachers including
the practicing of handling independency more and more into the classroom activities as
student age group rises. From the robot design point of view, students around the middle
school age are likely to test their limits with robots, possibly unintentionally breaking
robots if they’re fragile just out of curiosity. For high schoolers, facilitating classroom
activities to allow for independent decision making proves to be the most fruitful ap-
proach for their engagement with necessary limits set by the teacher. They’re more likely
to once again abide by the rules unlike middle schoolers, similar to elementary schoolers
but with more awareness of their own actions. In language teaching for adults, the most
important aspects are immediate usefulness to practice. Similarly to high schoolers, they
have the tools and interest to analyze current events on a deeper level. All of this means
that a one-size-fits-all implementation for a social robot is likely to fail if it does not take
into account the differences in the social interaction between different student age groups

and how teachers change their interaction methods and priorities with them.

The most major limitation in this study is its very small sample size of 6 participants; 5
fully qualified teachers and 1 teacher intern. The results in this study turned out to be
unexpectedly general in nature due to focus being put on the common needs for robots
from teachers in different education levels. Moreover, the small sample size was further
fractured by each education level (elementary school, middle school, high school and
adult education) being presented by just 2-3 participants with the student age group being
the main driver for different approaches the participants seemingly needed to utilize in

their work. This was confirmed by the teachers with experience in teaching more than
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one student age group, as they mentioned orienting themselves according to their stu-
dents’ level of cognitive development to effectively connect with them and support them
in their learning process. The needs of the intern also differed from the fully qualified
teachers due to the internship nature of their teaching experiences. In the intern’s case,
they mentioned needing to put emphasis on following the example of their more experi-
enced peers before having deep enough skills to personalize their own teaching habits and
fully utilizing their own ideas and creativity while still following the learning goals of the

curriculum.

All in all, the participants’ answers on all areas of the interview revolved heavily around
the need to be flexible around their students and constantly planning classroom activities
or seek updated contents for activites that the teachers had found to be effective in teach-
ing the curriculum contents. From the participant reactions, all heavily preferred the role

of the robot to be more of a tool than a tutor or a companion for their students.

Among the robots used in this study, the most favored robot turned out to be one that was
presented with the most teacher-oriented functional features. It received high praise es-
pecially for the classroom example activities function. Therefore for future research, more
studies could be done on how teachers typically approach ready-made exercises; what are
the most important features that need to be present so that teachers can effectively assess
their usefulness in their class and specifically how robots could bring a new dimension to
these activities that other modalities do not already have. Additionally, more insight could
be collected on how exactly teachers often edit ready-made exercises and activities to
their liking and how the user interface of a robot could best support the customization of
the activities. In the example robots, generative Al tools only gained a limited degree of
interest mostly due to the likelihood of hallucination, so other tools should be made avail-
able to ensure that the robot behavior remains predictable and factual information stays
correct. This also means that more studies could also be done on how teachers respond to
generative Al models that put more focus on avoiding hallucination and ensure fact-

checking and proper references to trusted sources.

38



6 CONCLUSION

In this study it was found that the pattern of previous studies noting long-term robot use
being rare (Ahtinen & Kaipainen, 2020; Hall et al., 2016; Starcic & Violeta, 2019) or
quickly losing favor (Yamamoto et al., 2016) is also repeated in teacher expectations.
Teachers in favor of using robots often preferred having more example cases on how
robots could be effectively used for pedagogical purposes. The largest issue in their case
was often them being unsure how exactly they could use the robot in their classroom so
that it would best help their students with learning. On the other hand, teachers disap-
proving of robot use in their classrooms often had trouble picturing what benefits the
robot would bring into the classroom that the existing resources and activities did not
already offer. Even so, the participating teachers were often curious to try out robot use
in their classes, mostly to see if they could come up with enough use cases for them. Due
to large classroom sizes, teachers often mentioned preferring to have more than just one
copy for the classroom to use. This was seemingly due to the expectation of the robot

being able to be used only by just a few users at a time.

Teacher needs almost always centred tightly around their experiences and knowledge on
what their students would need to support their learning and development both in educa-
tional and social aspects. This was also heavily visible in non-robot related classroom
dynamics and activities, with teachers always thinking both the immediate and long-term
impacts of the teaching contents, materials and available resources on their students’
lives. Especially vulnerable groups like young students, special-needs students and non-
native students in all education levels were on all of the participating teachers’ focus when
adjusting their approach to teaching and needs for the tools and materials. Just like eve-
rything else in their teaching resources, the participants expected robots to be highly cus-
tomizable in order to best adapt the available robot functions, curriculum contents and
students’ needs and interests into an engaging learning experience. Concerns revolved
around whether robots could adjust to the nuances of social interaction and provide stu-
dents with support and useful assistance without weakening the relationships between

students with their peers and students and the teacher.
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An important aspect to take into account is the group setting of the school and education
environment. All participants mentioned having several students to teach at the same time
and the need to have multiple copies of robots was mentioned by all participants. Social
robots should be able to navigate through group interactions and support the bonding
between the students, no matter of their age group. What is more, teachers also ap-
proached their own work environment like a social group, with communal teaching and/or
peer support between teachers being the default way of sharing skills, knowledge and
information. When being faced with new tools and technology, teachers preferred having
someone with similar perspective in knowledge and intentions of use to show them how
they can best utilize the new tool and knowledge in their teaching. The best way to support
the possible social robot implementation in classroom is making sure that teachers know
they are not alone and have the tools to help them support themselves and their students

in their preferred way.
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APPENDIX 1 — INTERVIEW MATERIALS: QUES-
TIONS ABOUT TEACHING PREFERENCES AND

RESOURCES

Interview question,

translated into English

Intended purpose of

the question

What educational stages
and subjects do you have

experience teaching in?

Assessing the most common age group of the inter-
viewee’s students (and therefore the teacher’s point of
view on students’ user needs) as well as getting an im-

pression of the subjects they teach.

What tools and resources
do you usually use for
teaching purposes in your

classes?

Estimating the participants’ openness to a variety of tools
and resources as well as the common user needs for them.
The tools were categorized into digital- and non-digital
ones as well as tools with multi-modality (available both
digitally and non-digitally) to assess the correlation be-
tween the amount of digital resources used to the amount
of technical support available as well as the teachers’ rat-

ings and user needs for the robots.

What makes for a “good”
resource or a tool for teach-
ing? What makes some-
thing a “bad” one? You
may define “good” and

“bad” yourself.

Interviewee’s perspectives on user needs; are there com-
mon user needs between students and teachers for educa-
tional resources and how do the teachers balance between

the needs if they differ from each other.

Do you usually use the
ready-made  educational
materials or do you plan

and make the materials

Finding out how the participant approached the fulfil-
ment of the educational goals in their classes. What
were the user needs for ready-made materials/exercises
and how the contents of the materials respond to the

pedagogical goals.
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yourself? How do you de-
termine what materials or

exercises to pick?

In the latter section of the interview, one robot was pre-
sented with ready-made classroom activities. This ques-
tion was used to measure the correlation between the

level of ready-made material usage and the positive im-

pact of the ready-made classroom activities.

Do the teachers in your
school share ideas and tips
on classroom activities and
contents or do you follow
where

channels people

share that type of content?

Estimating the level of information sharing between the
interviewees and their colleagues or peers and if that
could be used for support if a robot was involved in the

participant’s classroom.

What types of things get
your students excited and
interested in the teaching

contents?

Finding out age level specific user needs as well as chart-
ing the classroom dynamic between the participants and
their students. This question was also used to find out
what the teachers might like the most about their job (and
therefore should not be hindered if a robot is introduced
to the classroom), as well as preparing the participants to
answer questions about the needs of their students regard-

ing the robots in the latter part of the interview.

What kind of support have
you had with remote teach-
ing tools or in class equip-
ment? If you taught during
the of the
COVID-19 pandemic, how

beginning

did your workplace prepare

you?

Finding out the strong points as well as pitfalls of tech-
nical support the participant has received in their working
life; how willing they are to actively seek help and what
types of resources the schools offer for their employees
to succeed in their goals. If a robot was to be involved in
the teaching activities, this question was used to deter-
mine how prepared the support system would be for the

change.
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What is your own take on
the involvement of tech-
nology in teaching? How
does it affect the learning

process?

Mainly used to assess the correlation between the inter-
viewees’ willingness to use any of the example robots in
their classes. Additionally, mapping the user needs for ro-
bot design; finding correlations between the example ro-
bots responding to these user needs and the interviewees’

ratings for the robots.

This question was also used to determine whether a robot
could respond to the pedagogical goals the teachers have
in mind when compared to other tools and if robot in-
volvement could actively bring harm to the learning pro-

cess from the teacher’s point of view.

How familiar are you with
robots? Both real and fic-
tional robots count. What
comes to your mind first
when you think of robots?
Do you think that these ro-
bots could suit your needs

in your classes?

Mapping out the participants’ familiarity with robots, es-
pecially with social robots and educational robots. This
question was used to learn about their previous experi-
ences, interest in robotics as well as expectations and at-

titudes.

This question served as a transition into the second part

of the interview, where example robots were reviewed.
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APPENDIX 2 - INTERVIEW MATERIALS: INTRO-
DUCTORY MATERIAL OF THE ROBOTS

Paro

Robot name

Robot picture
used in the

presentation

(SocietyByte, 2026)

(New Atlas, 2011)

Furhat

(Graz University of
Technology, 2025)

AAEIEINGEST Zoomorphic baby

style animal resembling a

Anthropomorphic
full-body humanoid

Anthropomorphic
disembodied head

Target (appar-
ent) educa-
tional stage of
students seen
in the videos

and images

plush toy with features styl- with semirealistic
ized in a mechano- human facial fea-
morphic fashion tures

Preschool and ele- Middle school and Adult education

mentary school high school

“Reacts to touch,

Description

el aS sound, warmth and

WiEEhieas e light. Behaves like a
calm animal and
learns its own name
and user behaviors,
for example avoids

certain behaviors it

“Understands speech
and can converse,
observes its environ-
ment and can grab
things given to it.
You can use Al tools
similar to ChatGPT

to create activities,

“Understands speech
and can converse,
supports interaction
between multiple
conversation partici-
pants and involves
them in the activity.

You can use Al tools
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has done immedi-
ately before the user
handled it roughly.
Paro does not have
facial recognition

and cannot under-

as well as use ready-
made activities. Ac-
tivities can be
printed into a QR
code that you can

use in class to tell

similar to ChatGPT
to create activities
where you can as-
sign Furhat a role
and give it the tex-

tual contents of your

stand speech.” the robot what to do | material for Furhat

next. In the follow- | to be able to con-
ing video material, verse based on those
an older version of materials.”
Nao is used that did
not have Al-assisted

tools yet available.”

Additional vis- [I\[&s

uals for the

©,
o

(gif of a person

mentioned spe-

cial features

(description)

(gif of an interface

showing a QR code
o where the user fills
of an activity to Nao, | )
in the intended role
who then says that ]
and behavior for
they are going to
furhat and a cut to
start the requested .
Furhat behaving ac-
activity) '
cording to the as-

See additional signed role and ma-

screenshot showing | terial given to it)
the available ready-
made materials in

appendix 2.
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Educational
context present
in the video
material of the

robot

Dynamic pre-
sent in the
marketing

video material

of the robot

and screenshot

visualizing the

placement of
the robot.
Screenshots
are from the
videos listed in

the next row

General use focusing

on learning empathy

English class group
project (native
language and

literature learning)

Foreign language
studies, one-on-one

test-like setting

A presenter sitting
next to the robot ex-
plaining how and
where it is used and
what educational
purposes Paro is use-

ful for.

(robot on a table

next to the presenter,
making movements
and squeaky vocali-

zations)

A teacher showing
how they personally
have used the robot
in their English
class, students focus
on the robot to fulfill
the instructions
given by the teacher.
The robot cannot be

heard during the

video.

(robot in front of the

class, with the
teacher next to it,
cuts to students pro-
gramming the robot
on their personal de-

vices)

No teacher present, a
student chooses the
topic they want to
practice and the ro-

bot acts as the edu-

cator.

(robot and student
facing each other
alone in a room, act-
ing out an example

learning session)
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1B CIn CRYGIEWE Video length: 94 sec

shown to the

participants

Video publisher:
University of
Guelph-Humber
(logo shown in the

video)

Video available
online at

https://www.youtube

.com/watch?v=xNv

Video length: 55 sec

Video publisher:
RobotLAB Inc.
(logo shown in the
video alongside Al-
bany high school
logo)

Video available
online at

https://www.youtube

YIAHO9STA

.com/watch?v=pbU
AzM90OncM

Video length: 86 sec

Video publisher:
Furhat Robotics
(FurhatAI logo can
be seen thorough the
video. No mentions
to specific educa-
tional facilities are

made)

Video available
online at

https://www.youtube

.com/watch?v= iUa

Z-tE7zM
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https://www.youtube.com/watch?v=xNvYlAH95TA
https://www.youtube.com/watch?v=xNvYlAH95TA
https://www.youtube.com/watch?v=xNvYlAH95TA
https://www.youtube.com/watch?v=pbUAzM9OncM
https://www.youtube.com/watch?v=pbUAzM9OncM
https://www.youtube.com/watch?v=pbUAzM9OncM
https://www.youtube.com/watch?v=_iUaZ-tE7zM
https://www.youtube.com/watch?v=_iUaZ-tE7zM
https://www.youtube.com/watch?v=_iUaZ-tE7zM

APPENDIX 3 — NAO EXTRA MATERIAL

NAO

My activities

Create an
activity

Explore

Tutorial

Parameters

All

Subject  Level

Play Higher or Lower

Nao plays a game of guessing
the number the children are
thinking of.

Discover Julius

Caesar and His
History
Nao roleplays as Julius Caesar
and answers students'
questions about his life,
achievements, and the

Review the
Information Chain

Nao explains the information
chain to students by
illustrating it with its own
functioning.

%. M ]
.@ o
- ) 6

b

Discover Radio with
Marconi
Naoc embadies Guglielmo
Marconi and answers

students' questions about the
invention of the radio.

g
A

Create an Interactive
Story

Nao creates a story with
young children.

Debate as an Idealist

Nao debates a philosophical
topic by embodying a
philosopher or a school of
thought to explain it.

Guess an Animal

Nao invites children to think
of an animal and guesses it by
asking questions.

Solve Math Problems

Nao solves math problems
while students act as tutors
and explain its mistakes.

Prepare for an
Interview

Nao trains students to
succeed in job interviews.

Travel Through Time
in History

Nao embodies a scientist and
helps children discover major
historical events through
time.

com/wp-content/uploads/nao-activities-tuto-

1CS.

//maxtron

https

from

Screenshot

cards_en.pdf
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https://maxtronics.com/wp-content/uploads/nao-activities-tutocards_en.pdf
https://maxtronics.com/wp-content/uploads/nao-activities-tutocards_en.pdf

APPENDIX 4 — TAM FACTORS BUILT INTO THE IN-
TERVIEW QUESTIONS

TAM factor Interview question(s)/Robot presentation point corre-

sponding to the TAM factor

Perceived self-efficacy | First part of interview, question: What tools and re-

in the use of modern- | sources do you usually use for teaching purposes in your
day technology in gen- | classes? (Teachers can often choose their tools and re-

eral sources themselves, these can be used to indicate their self-

efficacy in robot and IT adjacent technologies)

First part of interview, question: What makes for a
“good” resource or a tool for teaching? What makes some-
thing a “bad” one? You may define “good” and “bad”

yourself.

First part of interview, question: What kind of support
have you had with remote teaching tools or in class equip-
ment? If you taught during the beginning of the COVID-19

pandemic, how did your workplace prepare you?

First part of interview, question: How familiar are you
with robots, real or fictional? What comes to your mind
first when you think of robots? Do you think that these ro-

bots could fit your use in class?

Trustfulness and pri- First part of interview, question: What is your own take
vacy cynicism towards | on the involvement of technology in teaching? How does it

the studied technology | affect the learning process?

Robot presentations: Explaining what the robot ob-

serves from its user or environment
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“Paro does not have facial recognition and cannot under-
stand speech.”, “[Nao] understands speech and can con-

verse, observes its environment”

Perceived enjoyment

Robot presentations, question: On a scale from 1 to 5,
how would you rate the looks and demeanor of the robot?
1 = Unappealing, boring, does not fit your classroom

5 = Appealing, interesting, fits into your classroom

Robot presentations, question: Did the robot seem easy to

use?

Robot presentations, question: What feature of the robot
was your favorite? What did you not like? What features

would you wish for the robot to have?

First part of interview, question: How familiar are you
with robots, real or fictional? What comes to your mind
first when you think of robots? Do you think that these ro-

bots could fit your use in class?

Attitudes towards the
category of studied
technology (robots and
technology in educa-

tion) in general

First part of interview, question: What is your own take
on the involvement of technology in teaching? How does it

affect the learning process?

First part of interview, question: How familiar are you
with robots, real or fictional? What comes to your mind
first when you think of robots? Do you think that these ro-

bots could fit your use in class?

Robot presentations, question: Did the robot seem useful

for your teaching?
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Perceived likelihood of
distraction and intru-
siveness caused by the

studied technology

Robot presentations, question: Did the robot seem useful

for your teaching?

Robot presentations, question: What feature of the robot
was your favorite? What did you not like? What features

would you wish for the robot to have?

Social norms surround-
ing the studied technol-
ogy and perceived effect
on the interviewee’s
reputation and social in-

fluence

First part of interview, question: Do the teachers in your
school share ideas and tips on classroom activities and con-
tents or do you follow channels where people share that type

of content?

First part of interview, question: What types of things get
your students excited and interested in the teaching con-

tents?

First part of interview, question: How familiar are you
with robots, real or fictional? What comes to your mind first
when you think of robots? Do you think that these robots

could fit your use in class?

Robot presentations, question: What was your first reac-
tion to [robot name]? What did you think of its looks and

behavior? How would your students react to it?

Robot presentations, question: On a scale from 1 to 5, how
would you rate the looks and demeanor of the robot?
1 = Unappealing, boring, does not fit your classroom

5 = Appealing, interesting, fits into your classroom

Interviewee’s risk toler-

ance

First part of interview, question: What kind of support
have you had with remote teach-ing tools or in class equip-
ment? If you taught during the beginning of the COVID-19

pandemic, how did your workplace prepare you?
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First part of interview, question: What makes for a “good”
resource or a tool for teach-ing? What makes something a

“bad” one? You may define “good” and “bad” yourself.

Robot presentations, question: What was your first reac-
tion to [robot name]? What did you think of its looks and

behavior? How would your students react to it?
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