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Currently there are 4.9 million English Language Learners (ELLSs) in the United States,
however, only 2% of educators are trained to support these vulnerable students.
Educational robots show promise for language acquisition and may provide valuable
support for ELLs, yet, little is known about social robots for this population. Inviting
participants as cultural informants can ensure that the robot is appropriately designed,
situated and adopted into that educational community. Therefore, we conducted an
exploratory study using interactive group interviews with 95 ELLs (kindergarten through
fifth grade) from 18 different home language backgrounds. We also interviewed 39 ELL
parents and eight elementary school educators to understand their views of educational
robots. Responses to robot images suggested a preference for a popular educational
robot. Parents expressed a strong desire for educational robots to support their children at
school. While children embraced the idea of a robot at school, some expressed concerns
about the potential for robots to be disruptive. School educators saw the potential for
educational robots to support teachers in meeting instructional needs but also raised
salient concerns. Exploring social robots with ELLs as cultural informants was a valuable
exploration to determine important factors in social robot design and implementation for a
diverse educational setting.

Keywords: English language learners, social robots, cultural responsiveness, elementary education, educational
robots

1 INTRODUCTION

In the United States, there are over five million English language learners (ELLs) and that number is
steadily increasing (Hussar et al., 2020). However, only 2% of teachers in the US are adequately
trained to address the complex needs of these ELL students (Education Statistics, 2019).
Consequently, ELLs are more likely than any other group of students to be taught by a teacher
who lacks appropriate professional preparation in the socio-cultural issues, the curricular adaptation,
and the research-based pedagogical differentiation essential to ELLs’ academic growth (Quintero and
Hansen, 2017; Education Statistics, 2019). ELLs also suffer from insufficient resources in schools. It is
not uncommon for many ELLs to receive only 30 min or less of instruction focusing on the
phonemic, morphological, and syntactic properties of the English language during a 6-h day school
day (Louie, 2018). The lack of professional teacher preparation and adequate classroom support leads
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to the likelihood of teacher burnout (Gandara and Maxwell-Jolly,
2006), resulting in an increasing unmet instructional need for a
vulnerable student population.

Social robots have been shown to provide social interaction in
language learning thereby increasing motivation and in-task
engagement, all the while, decreasing anxiety (Randall, 2019).
The field of robot-assisted language learning (RALL) is
developing rapidly with the use of robots as tutors in both
first- and second-language learning (van den Berghe et al,
2019). Young students demonstrate increased language
development (Kanda and Ishiguro, 2005; Chang et al.,, 2010;
Lee et al,, 2011; Kory and Breazeal, 2014; Gordon et al., 2016;
Park et al., 2017) and academic engagement (Chen et al., 2011;
Moriguchi et al., 2011) after working with an educational social
robot. In addition, teachers have found educational robots to
enhance classroom instruction (Lee et al., 2008; Fridin and
Belokopytov, 2014; Serholt et al.,, 2014; Kory Westlund et al,,
2016). Educational robots have the potential to support
customized instruction for ELLs while assisting teachers in
increasing their instructional capacity. Similar to classroom
instruction, educational robots need to be culturally
appropriate in order to be engaging and effective for culturally
diverse learners (Nomura et al., 2008; Trovato et al., 2012; Lee and
Sabanovi¢, 2014; Andrist et al., 2015; Shidujaman and Mi, 2018).
Furthermore, successful academic growth of ELLs’ rests upon the
collaboration among all the stakeholders: teachers, parents and
students (Lin et al., 2012; Serholt et al., 2017). There is limited
information in the existing literature about these three groups’
perceptions and expectations of the functions and the benefits of
educational robots. Therefore, we designed this research study to
facilitate the collaboration among them in RALL by interviewing
all three groups in one urban school district. These participants
experienced the same instructional and curricular environment,
shaped by the district’s mission and development plan. Our goal
was to explore to compare social robot perceptions and
expectations among three educational stakeholder groups.

To gather and incorporate perceptions and preferences from a
diverse ELL setting, we used a participatory design (PD) approach.

The Desire for Social Robots

PD is an appropriate approach for exploring the design
requirements for social robots due to its commitments and
meaningful engagement of people in the design process (Bjorling
and Rose, 2019). In PD, the goal is not to just understand people in
an effort to build systems for them, but rather to design co-operative
and collaborative design relationships that can empower users and
make practical or political improvements in people lives (Spinuzzi,
2005). Involving culturally-diverse users (e.g., students) and
stakeholders (e.g., parents and teachers) in the design process
allows for improved and engaging design, improves the user
experience, and results in greater academic gains and ownership
of the technology-based learning. For this reason, we approached
our research using the Culturally Localized User Experience
(CLUE) framework (Sun, 2012) as a design thinking protocol
that prioritizes human experience through ideation,
prototyping and testing and has been found successful with
multicultural users. Sun places importance on including the
voices of participants as cultural informants in the research
process and eventual design. In the current study, we studied
the perception of the educational robots in both English
Language Learners, ELL parents, and ELL teachers in three
areas: 1) Potential usefulness of social robots, 2) Preferences in
robot appearance, 3) Concerns about robots in the classroom.
It is well documented that for language learners to be
successful in the classroom, parents and teachers must be
included in the curriculum and instruction. Therefore, a
triangulated analysis of students’, parents’, and teachers’
perceptions will provide more comprehensive insights and
suggestions in designing features and interaction for
educational robots.

In this paper, we present the results of a pilot study exploring
perceptions of robots for ELLs, their parents, and their teachers
(See Figure 1 for an illustration of a teacher leading a small group
activity with students). This exploratory study of ELL, parent, and
teacher responses to robot images and their expectations for
educational robots in supporting ELLs at school is a necessary
first step in ensuring appropriate design and application of
educational robots for the ELL community.

FIGURE 1 | Students engaged in a group activity with a teacher.
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2 RELATED WORKS

2.1 Unique Needs of English Language

Learners

Approximately one in five students in the United States, more
than 12 million children, speak a language other than English at
home (Camarota and Zeigler, 2015). Approximately half of these
students are officially classified as ELLs, which signals they have
not yet met the established English proficiency requirements
(Boyle et al,, 2010). ELLs, a heterogeneous group from a wide
range of cultural and language backgrounds, have tremendous
academic, linguistic, and civic resources and potential to enrich
our school system. Glaring and persistent discrepancies in
academic performance begin to emerge between ELLs and
their fluent English speaking peers. ELLs face formidable
challenges inside and outside school (Sudrez-Orozco et al,
2015). At school, the lack of access to more challenging and
interesting classes, and the tedium of remedial education causes
ELLs to further lose their motivation for learning (Meltzer and
Hamann, 2004; Callahan et al., 2010). According to Census 2020
(Martin, 2018), only 39.1% of ELLs own tablets and 50% own a
desktop or laptop computer; almost 30% below their non-ELL
counterparts. Their lack of access to technology resources has
impeded their academic progress with the rapid increase of
technology-enhanced instruction during the pandemic (Uro
et al., 2020).

Although learning English was clearly important to students,
research indicated that after 7 years in the U.S. on average, only
7% demonstrated academic English proficiency equivalent to
native English-speaking students their age (Gaytan et al,
2007). Despite the need for ELLs to increase their language
use in class, many educators often allow their less proficient
students to remain silent or to participate less than their English-
fluent peers (Mohr and Mohr, 2007). Subsequently, many ELLs
become more timid or reluctant to participate in class discussions
and thereby assume a more passive role in classroom interactions.
The lack of teacher-supported oral interaction leads to a feeling of
neglect and frustration and despair among ELLs. Educational
robots, with culturally appropriate design, may increase ELL oral
interaction and participation in the classrooms. Because teachers
and parents are key components to ELL success. It is imperative
for researchers to include input from parents and teachers in the
introduction of social robots designed to support ELLs (Toh et al.,
2016).

2.2 Acceptance of Robots

Exploring the users’ expectations and beliefs about robots is an
important component of adoption. In a long term study of a
home-based robot, De Graaf and Allouch (2013) provides a
framework of adoption that includes six phases of robot
acceptance; expectation, encounter, adoption, adaptations,
integration, and identification. Prior to the third phase of
adoption, De Graaf suggests that both the expectation and the
encounter phases are important to consider given they proceed
adoption. During the expectations phase, users learn about the
technology, determine its value, and form expectations and
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attitudes toward it. For this reason, exploring expectations,
and understanding a user’s expectation of a social robot may
be integral to eventual adoption. This may be especially true in a
diverse educational setting. Whether educational robots are
useful to support learning also rely on students’ approval of
both the robots, their anticipation of what robots can do, and
their perceived positive consequence of the robotic behaviors
(Norman, 2004). Special consideration for design choices of
robots are needed when robots interact with learners from
different cultural and linguistic backgrounds (Vogt et al,
2017). Cultural variables must be first examined and then
applied to the design and interactions of social robots because
culture affects users’ prior perceptions and responses to the
robots (Gelfand and Kashima, 2015).

2.3 Robots in Education

Robots have been used as part of STEM education in order to
increase technology literacy. Benitti (2012) reviewed how robots
could enhance the learning of high school students on LEGO
Mindstorms. Mubin et al. (2013) conducted a more
comprehensive analytic review of studies on robots in
education published from 2000 to 2012 to understand the
nature of the robotic applicability in order to identify areas for
improvement and questions for further research. Their
recommendations included linking the learning activity and
subject to the interaction style of robot, collaborating with
teachers to determine curricular areas for robots to support,
adapting social robots to the various attributes of learners, and
identifying practical aspects of utilization of robots in education.
Social robots or assistive robots are being used successfully within
educational settings as tutors, peers and learners. In a review of
research of robot studies post-2000, Mubin et al. (2013) found
robots are predominately used to provide language, technology or
science education, and the role of the robot takes on the role of a
tool, tutor, or peer in the learning activity. They recommended
further research to explore “the practical aspects of the utilization
of robots in education” (p. 5). Toh et al. (2016) assessed the
effectiveness of using robots in education by analyzing studies
published between 2004 and 2013 calling attention to the
influence of robots on the behavior and development of
students, the perception of stakeholders (parents, educators
and children), and the importance of design or robot
appearance to increase the effectiveness of educational robots.

2.4 Robots for Language Development

To support student language development, many ELL classrooms
have acquired computer-assisted learning programs (Barber et al.,
2018; Cassady et al., 2018; Sharifi and Farrokh, 2019). Such
programs aim at improving the fluency of ELLs using texts at
their reading levels. The goal is using repeated readings of
comprehensible passages to enhance ELLs’ language growth.
Unfortunately, these programs are greatly limited in that they
provide screen-based instruction without the social interaction
which is sorely needed for ELLs to accelerate their English
development (van den Berghe et al., 2019; Walqui and Bunch,
2019; Garcia et al., 2017).
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Social robots have shown to provide social interaction in
language learning thereby increasing motivation and in-task
engagement, all the while, decreasing anxiety (Randall, 2019).
A growing body of literature reported that social robots support
language development because they encourage participation,
making children more engaged in their language learning
activities. Many studies have been conducted on different
facets of language in young children’s interaction with social
robots mostly in a lab setting. Kory et al. (2013) observed that
preschool children engaged in language mimicry and
communicative behaviors when playing a digital game with a
social robot and their parents. Westlund (2015) found a social
robot could improve 4-6 year old children’s oral language skills.
Gordon and Breazeal (2014) found personalization increase
language acquisition during a story-creation tablet game for
4-8 year old children. In the second language context, Gordon
et al. (2016) reported gains in Spanish vocabulary and increase in
valence when working with a social robot. Breazeal et al. (2016)
studied how greater non-verbal contingent attentiveness shown
in robotic interaction helped preschoolers retained more
information. Park et al. (2017) reported that an attentive
listening robot elicited increased storytelling from children.

2.5 Cultural Appropriateness of Robots

The impact of robotic companion on children’s interaction may
be influenced by their culture. Therefore, exploration of cultural
issues affecting interactions with social robots is the necessary
next step. Cross-cultural studies in adults’ attitudes towards
robots indicated that perceptions of and comfort with robots
are influenced by the interactions among many factors such as
cultural norms, religious beliefs, education, and languages
(Trovato et al, 2012). Tapus et al. (2007) asserted that
appropriate social behavior plays a critical role in assisting
people. To make this possible, robots must be endowed with
human-oriented interaction skills and capabilities, exhibit
context and user-appropriate social behavior, and focused
attention and communication on the user in order to help the
user achieve specific goals. These verbal and non-verbal means of
communication are culturally bound (Tracy and Robles, 2013). In
addition, Short et al. (2014)found that relationship building was
important for longitudinal robot-interaction with children and
likely related to increased learning. Therefore, taking a student’s
culture and home language into account is imperative.

2.6 Children’s Perceptions of Robots

As the US student population diversifies in cultural values and
home languages, it is critically important that understand how
robots are perceived by culturally diverse learners if we hope to
design appropriate and engaging educational robots.
Understanding children’s perceptions of robots will aid in the
appropriate design and development of child-robot interactions
as well as improve the success of educational robots. Children’s
perceptions of social robots are not only shaped by robotic
behaviors and appearances, but also by the previous exposure
to robots in the media and in their own experiences (Calvert et al.,
2014; Brunick et al., 2016). Lin et al. (2009) conducted a survey of
Taiwanese fifth graders and found that educational robots vary in
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appearance. 59% of the fifth graders felt a robot would be a good
companion or tutor in the school setting. Woods (2006)
conducted a survey of 159 fifth and sixth graders exploring
their responses to 40 robot images. Children identified
human-like robots as aggressive, but human-machine like
robots as friendly. These data support the concept of the
Uncanny Valley (Seyama and Nagayama, 2007) which suggests
that as robots become more real, they can also become more
disturbing. Children also identified humanoid type robots are
more likely to understand them. Hyun et al. (2010) found that
young children accepted a robot into their classroom and saw the
robot as a peer. In addition, they found that many children
wanted to interact with the robot in a small group. The above
studies with children did not measure or address ethnicity or
cultural or language backgrounds of their participants. Therefore,
how well these findings apply to very diverse ELLs remains
unknown?

2.7 Designing With Users

Recent studies with children and robotics suggest that design
partnership with end-users, such ELLs, their parents, and their
parents, is an area of opportunity and growth child-robot
interaction (CRI) research (Charisi et al, 2018). Engaging
school-aged users in participatory hand-onisi activities can
yield data on their perception of social robots and their design
needs (Kory-Westlund and Breazeal, 2019) for interacting with
the robots (Mack et al, 2019). Knowing that socio-cultural
background influences the perceptions and values of a cultural
group member (Vacca, 2019), therefore, we sought to address the
following questions.

1. What robot images are preferred by ELL students, parents, and
educators?

2. How do ELL teachers perceive the role and value of
educational robots in their classrooms?

3. How do ELL students, parents, and educators perceive the
value of educational robots in a language learning
environment?

4. What concerns do the ELL students, parents, and educators
have regarding educational robots in the school setting?

3 METHOD

The overall methodology for this study stemmed from
Participator  Design  (Spinuzzi, 2005). Therefore our
customized methods result from adjusting to the needs of our
unique population (Putnam et al., 2009). Given the growing
unmet needs of English language learners, the potential for
educational, social robots seems apparent. However, as a
vulnerable population, there is a real need to understand and
address the cultural aspect of educational, social robots. As
mentioned above, we utilized the CLUE Framework (Sun,
2012) suggesting we approach our participants as cultural
informants giving us insight into their preferences and beliefs.
Therefore, we conducted an exploratory, interactive study
capturing data from potential educational robot users and
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TABLE 1 | Student sample demographics by school site. Bold values are totals.

School n % Female Age (m) Grade (m)
Elementary School 1 51 39 8.08 2.2
Elementary School 2 19 26 7.84 2.0
Elementary School 3 25 52 8.84 2.9
Total 95 40 8.19 2.51

stakeholders. Based upon a study design by Woods (2006), we
utilized images of existing robots to explore robot perceptions
during interactive interviews with participants whose
demographics are detailed below.

This study was part of a 5-year, classroom-based project on
enhancing instruction for English language learners. Prior to
conducting the current study, we obtained university institutional
review board approval and partner school approval for project
studies understanding parents’ thinking, teachers’ ideas, and EL
learners’ perception, interests, academic performance, and
responses to instructional interventions. This study was
included under a larger project exploring improvement of
classroom activities for ELLs. Therefore, we were not required
to obtain parental consent for child participation in the study.

3.1 Recruitment and Sample

ELL parents, teachers, and students were recruited from an urban
and diverse public elementary school in the Pacific Northwest by
the school-based liaisons of the professional training grant. These
schools were comprised of 8-33% ELLs and 60-90% of low income
households. Interested parents were interviewed after an
educational event at a local community center or before or after
school based upon their preference. Parents were invited to group
interviews by a school-based grant liaison during an educational
session specific to ELL parents. Staff were invited by a school-based

The Desire for Social Robots

TABLE 2 | Parent sample demographics (CC = Community center).

Site Format Home language n
CC Group Spanish (n = 10/Russian (n = 1) 1
CC Group Spanish (n = 7)/Samoan (n = 1) 8
School Group Spanish 5
School Group Vietnamese (n = 1)/Chinese (n = 1) 2
School Group Chinese 4
School Individual Vietnamese 3
School Individual Arabic 5
School Individual Russian 1

Total 39

liaison to participate in individual interviews either before or after
school based upon their choice. All adults were consented prior to
their interviews. Given the language barriers for parents and our
English speaking research team, interpreters were used during the
community center parent interviews. Individual and small group
interviews took place in a classroom at their child’s school with a
teacher present who also helped with language translation.
Interviews ranged from 15 to 40 min depending upon the
number of parents and their desire to share information.

3.1.1 Student Sample

Ninety-five students (ages 6-11) from a total of three elementary
schools participated in our study. Student grades and ages are
detailed in Table 1. 40% of students reported Spanish as their
home language, but numerous other home languages were
reporting including Tagalog and Marshallese. See Figure 2 for
more detail about non-Spanish home languages. Parents of
participating students were informed of the study taking place
in their child’s classroom during the school day. Children were
interviewed by their teachers during the school day as part of a
pull-out ELL program.

FIGURE 2 | lllustration of non-Spanish student home languages.
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TABLE 3 | Demographics of school educators sample (n = 8).

Role Gender Exp.(yrs) Ethnicity
Principal M 9 African-American
1st Gr. Teacher F 24 Mixed Race

4th Gr. Teacher F 8 African-American
EL Teacher F 15 Caucasian

1st Gr. Teacher F 12 Mixed Race

1st Gr. Teacher F 26 Hispanic

4th Gr. Teacher F 15 African-American
Instructional Coach M 33 Caucasian

3.1.2 Parent Sample

Thirty-nine parents (not directly related to the student sample)
from seven local elementary schools participated in our study.
56% of Parents interviewed spoke Spanish as their primary
home language. Parents were interviewed individually, or in
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small or large, based upon their interview site. Large group
interviews took place at a local community center after a parent
education program Parents had the option to have their
breakout lunch at a tables set up for the interview or eat
lunch as normal in an adjoining space. See Table 2 for
demographic details.

3.1.3 School Educator Sample

Eight educators (teachers, instructional coaches and an
administrator) from seven local area elementary schools also
participated in the activity interview. See Table 3.

3.2 Interactive Interviews

Interactive interviews were done with both parents and ELLs.
Given potential language barriers, we wanted to engage them
in multi-modal mediums for expressing data. Therefore, we
displayed and gathered both verbal and visual information. We

NAO Robot

EMAR Version 1

FIGURE 3 | The six robot images shared with participants.

EMAR Version 2

Blossom
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FIGURE 4 | Students labeling a robot image with emoji post-its.

let all participants know that their participation was voluntary
and they could disengage or leave at any time during the
activity. Before teachers started the interactive interview with
the children, they invited ELLs to join the robot activity or
continue in their standard activity at that time. Teachers
emphasized that it was the students’ choice to participate
and all ELLs chose to participate in the robot activity.
Alternative activities were readily available if students chose
not to participate. Teachers explained the robot activity in
child appropriate language and children’s individual verbal
assent was obtained before the interactive interview. We
gathered anonymous demographic data from parents and
asked teachers to document ELL grades and ages. Parents
and ELL student participants then completed interactive
interviews where they participated in a hands-on value-
assigned-to-robot activity as a prompt to trigger their
responses to interview questions.

At the start of the activity, all participants were informed
about the potential use of educational robots in the classroom
and that we were curious about their perceptions of existing
robots.

Participants were then shown six images of robots
interacting with children. See Figure 3. Each robot was
chosen given its previous use in studies with children. Two
commercial robots were used; Jibo (Guizzo, 2014) and Nao
(Robotics, 2016). In addition we shared images from two
robot prototypes designed for teenagers (Rose and Bjorling,
2017). We also included an image of an educational robot
specifically designed for young children, Dragonbot from MIT
(Gordon and Breazeal, 2014). Finally, we included a soft-
bodied flexible robot, Blossom, from Cornell University
(Suguitan and Hoffman, 2018). In addition, blank post-its
were available for participants who wanted to share another
word or phrase.

Based on a method used to gather impressions of robot
images from teenagers (Rose and Bjorling, 2017) and
emotional data (Toet and van Erp, 2019), we used an
interactive activity and asked participants to respond to
individual robot images using 12 emoji post-it notes.

The Desire for Social Robots

Emojis represented six positive attributes (e.g., Happy,
Fun) and six negative attributes (e.g., Scary, Boring). We
chose emojis knowing that there might be language barriers
for some parents and students in our sample. See Figure 4.

3.3 Robot Appearance

Participants were then asked the following questions:

1) What do you like about having a robot to help ELLs at school?
and What worries/fears do you have about the robot working
with students at school?

2) Which robot would you prefer to have at your school?

3) What worries/fears do you have about a robot working with
students at school?

We used contextual probes to invite participants to elaborate
or provide more detail. All participant interviews were recorded,
translated when necessary, and transcribed for analysis. Photos
were used to capture participant responses to robot images.

3.3.1 Interview Contexts

ELL students were interviewed by their teachers in small groups
of 3-5 students. The interviews lasted about 20-30 min and took
place during regular class instruction time. ELL parents were
interviewed by the research team. Interviews were conducted in
large group, small group, or individual interviews depending
upon the parent’s choice. Large group interviews took place at
a local community center after a parent education program.
Given the language barriers for parents and our English
speaking research team, interpreters were used during the
community center parent interviews. Individual and small
group interviews took place in a classroom at their child’s
school with a teacher present who also helped with language
translation. Interviews ranged from 15 to 40 min depending upon
the number of parents and their desire to share information.
Interpreters were used when translation was needed. ELL
educators were interviewed by the research team and
conducted at school, in small group or individual contexts
depending upon the teacher’s preferences. Teacher interviews
lasted between 20 and 30 min.

4 ANALYSES

4.1 Interviews

All interviews were transcribed using Rev.com transcription
service. The authors conducted an applied thematic analysis as
described by (Guest et al., 2011) on the transcriptions from all
interviews (adults, children, and teachers) with a focus to explore
our primary research areas: 1) Potential usefulness of social
robots, 2) Preferences in robot appearance, 3) Concerns about
robots in the classroom. Initially, each author explored the data
using low level, emergent coding and gathered salient excerpts to
a shared collaborative platform, Miro https://miro.com/app/
dashboard/. Excerpts were then reviewed for salient, emergent
themes that were most categorical (e.g., robot appearance, robot
behaviors, and robot concerns) in an effort to describe the depth
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and breath of data from these interactive interviews. These
emergent themes were refined and with specific evidence from
the raw data and then further refined by all authors as a priori
themes. These themes were then used for further data analysis.
Interview transcripts, and raw data from activities were explored
again to search for further both supporting and contradicting
evidence in order to ensure that both depth and breadth of
responses were captured. In the end, we felt our qualitative
themes and excerpts accurately described the data.

4.2 Responses to Robot Images and

Student Preferences

Participant responded to robot images via post-it emojis and free
form responses. Responses were counted and catalogued for each
robot image. These data were then descriptively explored in SPSS
version 24 (Corporation, 2016). In addition, an attribute score was
created by giving a point for each assignment of positive attributes for
an educational robot (e.g, smart, friendly) and -1 for negative
attributes (scary, dumb). Then the score was calculated for each
robot to determine an attribute total score. A positive percentage was
also calculated by dividing the positive attributes by all attribute labels
received. A linear regression was conducted to test the effect of age,
grade, and home language on robot preference for the ELL sample.

5 FINDINGS

The purpose of this study was to explore the perceptions and
expectations of educational robots from three stakeholder groups
(ELL students, parents, and school educators) to guide the design
of robotic actions and interactions making preparation to
introduce robots into classrooms to support the ELLs. Based
on our interview transcript analysis, we are reporting our findings
according the areas that guided our inquiry: 1) Potential
usefulness of educational robots, 2) Preferences in robot
appearance, and 3) Concerns about robots in the classroom.

5.1 Potential Usefulness of Educational
Robots

Most students had a positive response to having a robot in their
classroom. Students’ explanations ranged in the ways they thought
the robots could help from “cleaning the classroom” [School 3,
Grade 5] to homework and learning content including English. One
student explained, “If you have to do partner read, it can do it with
you.” [School 1, Grade 3] Students quickly saw the application of the
robot to helping them with their language development, “if you
speak a different language, it can help you speak English.” [School 2,
Grade 1] Similar to the parent sample, students also identified the
ability of the robot to support them socially at school. One student
suggested, “[The robot] can help and like if you don’t have a person to
play with they can play with you.” [School 1, Grade 3]

Almost all parents felt educational robots as support for their
ELLs was a good idea. Many were visibly excited by the idea and
asked how soon such devices might appear in their child’s
classroom. Parents suggested that the robots would engage their
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children and might lead to increased academic performance. Some
parents also articulated that a robot could be more helpful than a
teacher due to its lack of judgment, potentially making it easier for
children to take social risks and ask more questions. Parents
reflected upon how many of their ELL children are shy and how
that shyness inhibits their learning. They felt that shy children
would be more open to interacting with a robot than a teacher or a
peer. One Hispanic parent commented through the interpreter,

...because they like more technology, I think that it
would be comfortable . .. just like my kids that are shy
sometimes they have questions, but because of
embarrassment they don’t ask, they keep those
questions to themselves.

Teachers echoed the parents’ desire for the potential for
educational robots to provide further support for the ELL
students. As one teacher expressed, “I see this as something
really powerful, because I think this would be less intimidating
for a kid to interact with a robot.” [fourth Grade Teacher] The
school administrator also shared his enthusiasm about the idea of
an educational robot to support ELLs at school.

It gives me excitement. The key would be that they
would interact with kids, and kids could interact with
them with input along the way. Kids don’t usually have
that kind of opportunity to deal with robotics unless it’s
from a game or something. So I'm excited to see what it
might bring to the learning environment. [Principal]

In short, students, parents, and educators stated that they were
very excited about the possibility of working with an educational
robot. All of them would like to know when they would get a
robot in the children’s classrooms.

Although our interview questions focused on the use of robots for
language learning purposes, a few parents expressed their opinions on
the potential for the robot to meet some of their child’s unmet social
or emotional needs at school. One parent even suggested that the
robot could help in social situations, such as bullying, “...it would
help kids so they can communicate, it could help with the bullying too
maybe” [CC Parent, Spanish]. Another parent suggested that children
are not sharing their feelings with parents and adults and that they
may share what is troubling them with a robot, “. . .sometimes the kids
don’t come to us as moms and parents, but maybe they would share
with the robof” [CC Parent, Spanish]. Parents could see the
advantages of having a robotic tutor or peer who would not be
judgmental of the students’ performance, making students more
comfortable to practice speaking English. Educators also stated that
an educational robot could provide progress data to help evaluate
their students, for example, speech patterns of ELLs which were not
likely to be captured by classroom assessments.

5.2 Preferences in Robot Appearance

During the emoji attribute labeling activity, participants labeled
robot images with both positive and negative attributes. Students
and educators gave the most positive attributes to EMAR V1.
Parents associated the most positive attributes for Blossom
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followed by Nao. Teachers rated both EMAR V1 and Nao with
only positive attributes (thus an attribute percentage score of
100% for each). See Figure 5 for more detail.

Parents used the most cute, fun, and friendly emojis to describe
Blossom. Whereas Nao was most often labeled as smart and good.
In open response post-its, a teachers noted that Jibo was “lacking in
features”, and EMAR V2 was “not terribly kid friendly.” Teachers
did like EMAR V2 and added labels such as “creative” and
“inquisitive.”

Dragonbot although specifically designed for, and well liked by
young children (Westlund et al., 2015), received the most labels for
the categories of bad, ugly and scary for all three samples. Parents
found Nao’s form to be more “real” and thus, “more able to help.” The
following quote illustrates the dynamic between these two robots.

Ilike Nao . .. itis colorful . . . it has a body, it gets hands
... it looks real ... looks friendly and you can depend
onhim . ..Idon’tlike Dragonbot. It has staring eyes. He
is really hairy. It does not look real ... looks like a
stuffed animal. [ES Parent, Arabic]

A few teachers expressed the importance of the robot looking
friendly and not scary given the vulnerability of ELLs. Parents
expressed that a human-like appearance for Nao was very
important, whereas a machine-like robot, such as Jibo, was not
a good idea. “Jibo looks more like a machine, like Google home . . .
if the robots are there to help children, it should not look like
machine.” [ES Parent, Arabic]

Parents did share preferences about which robots they would
choose for their children. Most of them considered which robot’s
appearance would appeal to their children. They tended to pick a
robot which looked “real” so that it would be more effective to
assist their children’s learning. The idea of a robot looking smart
and not scary was also important to parents.

At the end of the interview activity, students were asked their
preferred robot and Nao was most preferred by 48% of students.
A significant difference was found when comparing participant
age and their robot preference. Results of a linear regressions
showed a significant effect between the participant’s age and their
preferred robot, R* = 0.13, F (1, 93) = 13.93, p < 0.001. The
significance was mainly due to the large difference between older
students preferring the Nao robot and younger students
preferring Blossom. See Figure 6 for an illustration.

There were no significant differences of preferred robots based
upon home language regions. However, given the diversity of our
student sample, we descriptively explored student’s home
language in relation to their robot choice. A diverse choice of
robots were identified by students in each home language regions.
See Figure 7 for more detail.

5.3 Concerns About Robots in the

Classroom

5.3.1 Robots Are Not Teachers

Parents raised the concern of a robot replacing a teacher and the
potential lack of empathy if this were the case.“ a robot would not
know when a boy is sad when a child is sad ...~ [CC Parent,
Spanish]. Teachers also saw the role of the robot as a support tool
rather than a replacement for a teacher. One teacher suggested,

I wouldn’t look at this as simply something that is going
to teach the kid because then we’re in the wrong model
if the whole thing is you substituting for the
teacher.[fourth Grade Teacher]

A second theme that arose from parents was the concern
around privacy. For example, one parent expressed concerns
about the robot taking video and pictures.
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I worry that the robot can be hacked and people can spy
on my children. ... I also want to know whether the
children’s images and data can be accessed by others.
[ES Parent, Chinese]

Similar to parents, teachers also expressed concerns about privacy.
One first grade teacher suggested that it would be necessary to ensure
that the district was not using the robot as a form of surveillance.
Finally, a common concern for many of today’s parents (Hinkley and
McCann, 2018), a few parents expressed concerns about the robot
adding more screen time to their child’s day. “If a screen is connected
to the implementation of the robotic functions, I worry that there will
be too much screen time for the children” [ES Parent, Chinese].

In summary, parents emphasized that they did not want any
robot to replace the teacher because teachers could respond to
their children’s emotional and academic needs. They are were
concerned that children might consider the robots as playmates.
They felt that learning, not playing, should be the focus of school
time. Because some robots had a screen, some parents expressed
concerns about increasing screen time for their children.

5.3.2 Robots Misbehaving

Students concerns were different from those of teachers and
parents. ELLs in this study did not have any experience of the
robots as learning companions, nor could they perceive that
robots could carry out instructional action in their classroom.
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When asked if they had any concerns about having a robot in
the classroom, their main worry was that it would be
destructive in the classroom and would“ mess everything
up.” [School 3, Grade 2] One student explained, “[T | would
worry if the robot breaks something.” [School 2, Grade 5]
Another shared “people are working and it doesn’t like.. the
robot takes the papers away and rips it and throws it in the
recycling” [School 1, Grade 1] Several students thought the
robot “can explode” might “kick someone,” or “unplug all the
computers.” As children, the students’ articulation of robot
concerns sounds similar to misbehavior in the classroom.
Students’ responses reflected the robotic behaviors that they
had seen in movies or computer games. None of them have
been exposed to robotic activities outside the
entertainment media.

6 DISCUSSION

Overall ELL students, parents, and school educators welcomed
the idea of an educational robot to support English language
learners at school. This is not surprising given the current dearth
of supports for ELL students and teachers currently in the US
school system. Specific results from this study augment the
existing findings from teachers and students regarding
educational robots.

6.1 Robot Design

Robot preferences differed among ELLs, parents, and school
educators. The ELL preference for a humanoid robot design as
opposed to an animoid or mechanicistic robot is also
noteworthy. The survey by Woods (2006) also found that a
mixture of human-machine features is most desirable for
children whereas Lin et al. (2009) found that Taiwanese
fifth graders preferred an animoid over a humanoid.
Research suggests that human-like characteristics in a
robotic agent can evoke empathetic responses in humans
(Riek et al., 2009), but making robots too human-like can
also result in a repulsion known as the “uncanny valley effect”
(Strait et al., 2017). Given the popularity of Nao in educational
settings (Zaga et al., 2015; Belpaeme et al., 2018), Nao is likely
to be the optimal combination of human-like characteristics
without being overly humanoid. Parents gave the most positive
attributions to Blossom, the soft-bodied, animal-like robot in
our study. Animal-like robots have shown great promise in
child-robot interaction studies (Westlund, 2015) and
especially for younger children Breazeal et al. (2016), and in
therapeutic support of children with autism (Scassellati et al.,
2012). School educators gave the most positive attributes to
EMAR V1 (a boxy and very simple robot design) and Nao (a
humanoid, high tech design). Interestingly, these two robot
designs are quite diverse and may speak to the diversity of
students in these schools. Nao received the highest attribute
rating from ELLs and was liked by parents and school
educators. Since adoption for ELLs is a necessary
component to educational robot success, it appears an ideal
choice.
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6.2 Robot Roles

Overall, ELL students, parents, and teachers envisioned
educational robots as classroom aides in a variety of roles,
from language support for ELLs to accompanying students to
various classrooms. Teachers also expressed excitement over the
potential additional help in the classroom for the ELLs. Parents
and teachers identified one potential benefit of child-robot
interaction: increased risk taking. Robots have already shown
to increase children’s risk-taking (answering more questions,
taking guesses, trying new language) and thereby learning
(Leyzberg et al., 2012). School educators wanted the robot to
speak multiple languages to be more helpful with ELLs, a role that
no teacher could fulfill. Many ELLs are placed in schools in which
no teacher speaks their home language (McFarland et al., 2017).
This desire for the robot to have beyond-human capabilities is not
uncommon (Ellis et al., 2005).

6.3 Robot Concerns

Both parents and teachers had concerns about the role of the
robot as a replacement for the teacher. This concern is similar to
those reported by Serholt et al. (2014) after surveying elementary
and middle school students regarding robots in schools. Certainly
when working with vulnerable children, a reduction in person-to-
person interaction could cause ELLs to feel even more
disconnected from the classroom and associated culture.
Therefore, the robot’s role and relationship with the teacher
will be imperative to the success of an educational robot in
the classroom. Teachers raised another area of concern about
student and teacher privacy, which is possibly risked by robot
technology in the classroom.

Teacher concerns about surveillance in the classroom are well
documented (Page, 2017a,b). Baxter et al. (2015) discussed the
importance of ethical explorations regarding educational robots
in the classroom. They cited an example where a teacher
suggested a surveillance task to the robot and reflected on the
barriers created by giving the robot a supervisory role. In our
study, teachers voiced concerns about surveillance of their
teaching, but parents did not raise concerns about privacy.

Survey results gathered by Kennedy et al. (2015) suggested that
teachers shared concerns that a robot could distract children from
learning. Teachers also worried about added workload brought
on by orchestrating instructional delivery with the robot. Serholt
et al. (2014) surveyed teachers and reported similar teacher
concerns related to the potential disruption of classroom
activities and fair access issues if robots were placed in the
classrooms.

Students’ concerns about the robot misbehaving or damaging
school property is surprising. Developmentally it supports their
level of thinking about familiar contexts. Lin et al. (2009) found
that 53% of the fifth graders surveyed suggested that a robot in the
classroom might distract them from their learning. This may be a
common theme among children. Potentially children may think
of the robot as a peer and not a teacher, given the robot’s
disruptive behaviors are all similar to those of a child. Viewing
the robot as a peer has been shown more effective in educational
settings as compared to the robot as a tutor (Zaga et al., 2015).
This concern that the robot may be disruptive might also help to
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explain why social robots have been abused and harassed by
children in the past (Nomura et al., 2016).

The range of concerns about educational robots across ELLs,
parents, and staff reflect the diversity of a school setting. Concerns
need to be taken seriously and should be addressed throughout
design and implementation. In addition, it is likely that concerns
might be different before, during and after deployment.
Therefore, gathering data and responding to concerns from all
stakeholders throughout any educational implementation will
likely be valuable in ensuring the success of the robot.

We were slightly surprised that given the ethnic diversity of
our participants, parents did not mention any cultural or
language concerns regarding the educational robot. However,
the teachers and administrator did have concerns related to
cultural appropriateness. A few teachers expressed the concern
that for the robot to be successful, it would need to be
multilingual. “It would need multiple languages besides English
... We have so many different languages at one school.” (PB
Teacher) The school administrator suggested the robot would
need to understand multiple dialects and accents in order to be
successful in helping ELL students, “But it would have to be
dynamic enough to hear and respond to regional dialects and not
have a  person  constantly  repeating  themselves.”
(Administrator, ES).

For all parents of English learners, their primary concern was
the language and academic growth of their children. They
expressed excitement about the idea of a social robot in school
in hopes that it would further engage and encourage their child’s
learning. Given that culturally responsive learning includes
communication and inclusion of ELL parents, parents may
offer important input toward the design of a culturally
responsive robot at school. Educators desired robots that could
complement their teaching. For example, some suggested robots
that responded appropriately to students’ in the students native
language or offered translation could help during instruction.

7 LIMITATIONS

All of our participants have limited knowledge or experience with
educational robots. Therefore, all of these data need to be situated
within this context of speculation. Given our small sample of
teachers, it was only possible to descriptively compare ELLs, ELL
parents, and educators in analysis. In addition, our participatory
design allowed for variation in both our sites, and customization
of our method to meet the needs of each sample. However, these
variations may limit the application of our findings. We utilized a
convenience sample from our current community network and
our sample included many Spanish speaking parents and
children, therefore, exploring this procedure in other
communities and home languages may result in very different
findings. Our selection of available and approved robot images
may have also influenced the responses from participants. And,
given this study only used images of robots, further research must
explore actual robot interactions with children to truly
understand the potential usefulness of educational social
robots for English Language learners. Future interaction design
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research is also needed to appropriately design -effective
educational interaction for ELLs.

8 CONCLUSION

In summary, all of our participants saw the potential benefits of
educational robots to provide individual engagement and
instruction for ELLs at school. Teachers and parents both
recognized that an educational robot cannot replace the
teacher and positive robot attributes varied across all three
samples. Future research is needed to more completely
understand how ELLs perceive educational robots and to
design appropriate child-robot interactions that would support
language acquisition in such a diverse population of ELLs in
public schools. Personalizing robots has been shown to
significantly increase learning among non-ELL students
(Leyzberg et al., 2014) suggesting culturally appropriate design
will benefit ELLs. However, more research is needed to determine
what type of robot interactions will be most effective and
appropriate for English language learners. The strong desire
for social robots in this role is evidence for the potential
positive impact educational robots could have for improving
English language acquisition for ELLs.
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