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Abstract
Messaging platforms are applications, generally mediated by an app, desktop program
or the web, mainly used for synchronous communication among users. As such, they
have been widely adopted officially by higher education establishments, after little or
no study of their impact and perception by the teachers. We think that the introduction
of these new tools and the opportunities and challenges they have needs to be studied
carefully in order to adopt the model, as well as the tool, that is the most adequate for
all parties involved. We already studied the perception of these tools by students, in
this paper we examine the teachers’ experiences and perceptions through a survey that
we validated with peers, and what they think these tools should make or serve so that
it enhances students learning and helps them achieve their learning objectives. The
survey has been distributed among tertiary education teachers, both in universitary and
other kind of tertiary establishments, based in Spain (mainly) and Spanish-speaking
countries. We have focused on collecting teachers’ preferences and opinions on the
introduction of messaging platforms in their day-to-day work, as well as other services
attached to them, such as chatbots. What we intend with this survey is to understand
their needs and to gather information about the various educational use cases where
these tools could be valuable. In addition, an analysis of how and when teachers’
opinions towards the use of these tools varies across gender, experience, and their
discipline of specialization is presented. The key findings of this study highlight the
factors that can contribute to the advancement of the adoption of messaging platforms
and chatbots in higher education institutions to achieve the desired learning outcomes.
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1 Introduction

New technologies have been introduced and widely adopted into the classroom in
recent years. However, in order to be successful, their application will require a certain
amount of extra work and training for the teacher, as well as for the students. Training
will help the two collectives involved acquire new skills and, potentially, pupils will
acquire a greater level of engagement with the subject matter, which is usually the
main objective. Even if several technologies are already in use inside the classroom,
there is still room for adopting others.

However, the success of this adoption largely depends on the willingness and ability
of teachers to embrace it, as they are the primary agents in this new educational
approach. As such, gathering and assessing feedback from these users will be crucial
in realizing the potential benefits of the technology.

Over the past decade, messaging apps like WhatsApp and Telegram have become
increasingly popular in teaching at the secondary and higher education levels Gachago
et al. (2015); Mwakapina et al. (2016); Yin (2016); Panah and Babar (2020). By
creating groups at various levels (e.g. class, assignment, course), teachers and students
have been able to use these apps for bilateral or group-level communication. In addition
to their primary function of communication, many messaging programs also allow the
creation of applications that can act as users through open application programming
interfaces (APIs), which are often available through a free or freemium model.

This opens the door to the introduction of chatbots, that is, autonomous agents able
to communicate and interact with humans (or other chatbots) in a natural way Gong
(2008); Studente et al. (2020), answering question and even posing their own ones to
the user, in the classroom; in this limited environment, chatbots can appear as regular
users, thus being close to passing a Turing Test Moor (2003), which gives them certain
characteristics that, again, can enhance student engagement. Chatbots implement dif-
ferent Artificial Intelligence techniques, such as natural language processing as well
as, in some cases, learning; this is not a requirement, however, and in most cases they
are simply applications that have a conversational interface, as opposed to a graphical
user interface.

These qualities have made education one of the most promising areas for chatbot
applications today Clarizia et al. (2018); Smutny and Schreiberova (2020). In this
domain, they facilitate the so-called personalized learning, i.e. they adapt themselves
to students’ pace of learning and provide online tutoring outside the classroom, which
have been proved to be very effective increasing their engagement and participation in
the subjects Agarwal and Wadhwa (2020). Moreover chatbots’ tutoring possibilities
aid to reduce the stress of students Daniels (2016); Agarwal and Wadhwa (2020) by
avoiding the face-to-face tutoring with their teacher, or asking questions in front of the
class. This situation normally conducts to a silence of the student and a later contact
with the teacher by e-mail, which, in turn, will mean a workload for the teacher, that
could be very significant given the existing disproportion between number of students
per each teacher.

Hence, the chatbot technology has a potential to mitigate this problem by providing
answers to students’ questions and facilitating a dynamic and autonomous learning
experience Griol et al. (2014); Kim (2020). In addition, using an automated system
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such as a chatbot will allow teachers to spend more time on other topics that students
struggle with.

Given the potential benefits that chatbots could bring to the classroom, the focus
of the unnamed European project, the main sponsor of this study, is to explore best
practices and innovative use of chatbots, and to create a learning community of edu-
cators in higher education institutions. Researchers and teachers participating in this
project have developed several studies. Most of these works have been focused on
how messaging applications and/or chatbots are normally applied to deliver personal-
ized learning in classrooms that occurs anytime anywhere, and promote collaborative
learning experiences or group discussions Panah and Babar (2020), and boost stu-
dents’ sense of belonging to their institutions Abbas et al. (2022). The majority of
these studies were conducted focusing on the teachers’ perspectives, so this paper
aims to provide more conclusions regarding their opinions and needs, as well as the
existing challenges or opportunities that arise when adopting these technologies in
classrooms. This will lead to clarify how they can positively contribute to enhancing
the learning process in higher education institutions.

In this study, data collection involved two phases:

• The first phase aimed to collect feedback from students about their students’ pref-
erences of tools/applications for chatting and messaging, how they use them in
educational context, who they like to be with in the class messaging groups,
and their expectations of chatbots in assisting them during their learning process.
Therefore, two surveys for bachelor and master degree students at the Univer-
sity of Granada (Spain) were designed and answers from more than 250 students
were collected. The key results from the student surveys indicate a preference for
using familiar messaging applications, such as Telegram or WhatsApp. Students
also expressed interest in using chatbots that can assist them with organizing their
course schedules, help them access their assignment grades and facilitate searching
for resources.

• The results of the first phase were fed into the second phase of the study, which
focused on teachers’ opinions about using chatbots and messaging applications in
classes. These results are the main focus of this paper.

Initially, a single survey was developed for this purpose and responses from
300 higher education teachers were collected and analysed; this will be detailed in
Section 3. The responses’ analysis led to the preparation of a second survey for teach-
ers and 200 responses were collected, again following the methodology that will be
explained later. The questions of the second survey focused on asking about teachers’
needs, opinions and preferences of the development of future technology-enhanced
tools and its potential impact on educational institutions policies. In order to evaluate
these factors, this paper presents the following research questions:

• RQ1 - Do teachers use now or want to use messaging apps in their classes?
• RQ2 - Which chatbots’ features would teachers find useful for this purpose?
• RQ3 - Which kind of interaction do teachers prefer with their students?
• RQ4 - Which kind of interaction media features do teachers value the most?

We will try to respond to these research questions through the analysis of the
answers provided by professors to the two aforementioned surveys. Eventually, the
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main research outcome of this survey should be a series of recommendations to make
a successful deployment of chatbot technologies (and, in some cases, general instant
messaging applications) in higher education; from the response to RQ1 and RQ4 we
will try to recommend specific technologies or applications to be deployed in the
classroom; the response to RQ2 and RQ3 will help us recommend chatbots features
or specific platforms; and finally, from RQ3 we will also try to find best practices in
the adoption of messaging platforms and their matching chatbots.

The remainder of the paper is organized as follows: first, an overviewofwhat current
research has found about the use of messaging applications, including chatbots, in the
classroom is described. Themethodology used in the surveys is presented in Section 3,
and the results of the surveys are presented next in Section 4. Finally, we discuss these
results and conclude with a series of recommendations for the successful deployment
of chatbots in higher education.

2 State of the art

The widespread and rapid adoption of free Mobile Instant Messaging (MIM)
tools/platforms such asWhatsApp, Telegram,WeChat and FacebookMessenger stems
from their simplicity, ease of use and multi-modality (i.e. video, audio, text) Tang and
Hew (2017). Using these tools in higher education institutions facilitates the delivery
of personalized learning that occurs anytime anywhere, and promotes collaborative
learning experiences and group discussions Panah and Babar (2020).

WhatsApp is, at least in most Western countries, the most popular MIM platform.
The reason is that it is the tool preferably used by educators to provide assignments’
feedback to students, support course discussions, and post learning resources in a semi-
formal learning context Panah and Babar (2020). Moreover, the use of WhatsApp in
higher education could enhance social presence Tang and Hew (2017) and foster trust
relationships between educators and students embedded in the social learning process
Gachago et al. (2015). However, this last paper also reflects the need for learners to
“take ownership of the tool” and the advantages of social learning in general. At the
same time, it alsomentions different challenges, amongwhich themost important is the
blurring of social and academic life; indeed, there are challengeswhenusingMIMtools
that occur due to the blurring of boundaries between academic and private life. This
can lead to technostress Gachago et al. (2015), difficulty in managing responsibilities,
especially amongmature students, and lack of privacy Tang andHew (2017). Students’
dropout of the MIM groups, as they can leave groups at any time, can hinder their
learning and undermine educators’ efforts Mwakapina et al. (2016). In addition, there
is a need to set rules and norms for theseMIM groups in order to maintain the safety of
these online communities for students Abbas et al. (2022). However, these rules should
not affect students’ ownership and control, since it is vital to advance in their learning
Gachago et al. (2015) process. This is why examining the role of MIM platforms in
higher education, as well as applications based on them such as chatbots, is still a
challenge, and why the opinions of the teaching community towards them have to be
examined, as we do in this paper.
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The use of MIM platforms, although possibly valuable by itself, can be enhanced
with the use of chatbots, which are conversational agents that normally dwell in syn-
chronous conversations systems. The use of chatbots in higher education is still in its
early stages Yang and Evans (2019). Nevertheless, recent studies have shown their
positive impact on students’ academic performance Pérez et al. (2020) and engage-
ment Studente et al. (2020); Abbas et al. (2022), leading to a growing interest in using
this technology in the (possibly virtual) classroom. Indeed, using chatbots to collect
course feedback from students in higher education improved the quality of responses
given by students in their assignments, and boosted engagement levels Abbas et al.
(2021). According to Roblyer et al. (2010), the use of mobile devices along with gam-
ification strategies Yildirim (2017) can improve student motivation. In this sense, the
authors in Pimmer et al. (2019) adopted a quasi-experimental, survey-based approach
to report the positive impact of using instant messaging tools in boosting students’
knowledge and mitigating their feelings of isolation.

Multiple studies have been conducted to assess the effectiveness of chatbots in
higher education; among them, a comprehensive paper was presented by Smutny
and Schreiberova Smutny and Schreiberova (2020) reviewing 47 educational chatbots
implemented in Facebook Messenger, concluding that most of these chatbots were
very basic and that programmers require of more support to develop and offer tools for
improving coaching methods and student learning outcomes. Pérez and collaborators
Pérez et al. (2020) attempted to categorize educational chatbots attending to their
purpose as service-oriented or teaching-oriented. Service-oriented chatbots include
those that provide service support, such as Ask Holly Durham University (2021) and
Dina Santoso et al. (2018), which respond to students’ questions about enrollment and
registration.AskL.U. 1. answers students’ frequently askedquestions about schedules,
grades, tutors, and societies. LISA Dibitonto et al. (2018) and Differ Studente et al.
(2020) facilitate breaking the ice between new students by introducing them to each
other. Ranoliya et al. Ranoliya et al. (2017) proposed a generic chatbot for university
students that is able to answer frequently asked questions. The University of Granada
deployed Elvira, a chatbot embedded in its main web page Moreo et al. (2012) to
perform the same task. In addition to being able to answer pre-established frequent
questions, it did so from the website of the University of Granada using an inset
persona, voiced by a real person, who lip-synced the answers. However, in the case
of Elvira, the emphasis was on the authenticity of the speech-mouth and face gestures
synchronization rather than making updating answered questions simpler or more
interactive for the administrative staff, or more open to the rest of the university staff
using actual messaging platforms. In most cases, the embedded search engine was
able to provide more up-to-date and accurate answers than those provided by Elvira,
which had to be updated by hand (and not too often). It was eventually discontinued,
and its technology was not adapted to other platforms, since it did not really provide
a useful service. Its service was not tied to teaching anyway; it was more related to
directory queries and university-wide administrative questions, so even if it is strictly

1 “Lancaster University launch pioneering chatbot companion for students” https://www.lancaster.ac.uk/
news/lancaster-university-launch-pioneering-chatbot-companion-for-students
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an example of a chatbot in a university setting, it is not really a chatbot that can be
adopted by teachers to affect the learning outcomes, which is the focus of this paper.

Contrarily to the mentioned chatbots that are focused on administrative tasks,
teaching-oriented chatbots are more sophisticated, as they set personalized learning
outcomes and monitor learning progress. For instance, Fernoagă et al. (2018) reported
on “eduAssistant”, a virtual teaching assistant chatbot developed on the Telegrammes-
saging platform. In this study, the Telegram platform was chosen because it is easy to
use, students are familiar with its features, and it enables them to exchange messages
in different formats (text, audio and video) Fernoagă et al. (2018). In addition, Tele-
gram can operate on all devices and operating systems. The “eduAssistant” chatbot
acts as an automatic agent in the teacher-content-student relationship, providing real-
time feedback loops and a personalized learning experience relevant to the students’
acquired skills and knowledge. Using this chatbot, educators can create interactive
instances in their lectures where they pose questions to their students and the chatbot
assists those who need further help by giving them more hints and reporting it to
the educator’s dashboard Fernoagă et al. (2018). This could help educators identify
students who need more attention and provide them with more educational resources
relevant to their academic achievement.

Despite its (arguably) successful implementation in different higher education
institutions, particularly on the fringes of educational activity rather than actual
student-teacher interaction, its implementation or deployment is not trivial. Some
authors, for instance Sjöström et al. (2018), have proposed a conceptual architecture
for the adoption of teaching-oriented chatbots in higher education. This conceptual
architecture is based on a systematic literature review of previous studies examining
the design of chatbots in higher education, as well as making a content analysis of
student emails and discussion forum posts from four instances of a Java programming
course. The study outlined several design considerations; among them, the authors
emphasized the importance of developing chatbots in platforms that students and edu-
cators are familiar with and can easily access (i.e. Facebook Messenger), which was
confirmed by Hobert (2019) and Fernoagă et al. (2018). In addition, Sjöström et al.
(2018) argued that conceptualizing learners’ questions could help designers integrate
the appropriate types of questions that chatbots should support for different courses.
Other authors, such as Coronado et al. (2018), have proposed agents that record learn-
ing materials to be provided on demand to students, while Crockett et al. (2017)
reported on tutoring systems that can perform initial assessments of students’ under-
standing and provide learning materials to advance their understanding to the next
level.

Regarding the factors for the adoption of chatbots in higher education, many studies
have focused on the evaluation of technology acceptance and usability Roblyer et al.
(2010); Pimmer et al. (2019). However, higher education is a special domain where,
according to Hobert (2019), specific pedagogical factors such as learning success and
increased motivation are more important. Therefore, to develop effective chatbots for
higher education, the needs of all stakeholders (i.e. educators, students, institutions,
etc) should be carefully collected and taken into consideration Sjöström et al. (2018);
Tsivitanidou and Ioannou (2020). These needs include, but are not limited to, stu-
dent learning success due to higher motivation, but these are a posteriori effects that
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cannot be assessed in advance. Both authors focus on what teachers need in terms
of the latter; this paper will focus on a wider perspective, trying to determine what
they are looking for in terms of general messaging technology. The classical litera-
ture Moore and Benbasat (1991) already proposes that any adoption of technology
must be tuned to the user needs and experience. In this paper, we will try to find
out what those are in order to propose a successful model of adoption of chatbot
technology.

In line with this research, our previous work Same-Authors (2021) aimed at analyz-
ing the expectations of students in this regard. Another paper have also analysed how
the use of chatbots affected the learning outcomes of students in a Chinese class Chen
et al. (2020). This paper considered conversational chatbots in a one-to-one setting,
finding that learning truly benefited from it. This is, once again, an evidence of the
benefit of chatbots in certain settings; however, there are some prior experiences, as
well as needs, that may prevent the successful acceptance of the technology, and these
are what we are trying to find out in this paper, along with what kind of features would
improve its acceptance.

Besides, this work is focused on the other key actor in this challenge: educators.
How they accept chatbots has been studied very recently by Chocarro et al. Cortiñas
et al. (2021), who, by analyzing surveys, created a TAM that proposed a series of
features that would make chatbots easier to accept, including formality of language as
well as easiness and usefulness. The survey targeted primary and secondary education
teachers and was also more interested in the general use of chatbots in education,
not specifically in a classroom setting, seeking educational outcomes. However, their
results are obviously interesting and relevant for this work.

Next, we will describe the methodology we employed to gather teachers’
perspectives.

3 Methodology

This study employed a quantitative approach to address its research objectives. In
order to fulfill them, we would need to collect a significant amount of data on the
usage of messaging applications and chatbots by educators in universities and col-
leges.2 In order to collect this data, two online surveys were designed and developed
using Google Forms in Spanish. These surveys consisted of six questions on demo-
graphic data (such as sector, gender, degrees, discipline, age, or teaching experience)
followed by severalmultiple-choice questions allowing participants to choosemultiple
answers.

The first survey consisted of multiple-choice questions focused on the use of mes-
saging apps in teaching practice, the type of chatbot use cases that educators would
find useful for their teaching and the impact of COVID on teaching practice. These

2 In Spain, higher education institutions that would generally known as colleges in other places, are simply
called high schools, and provide tertiary or associate degrees that do not have the same consideration as
university degrees.
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questions can be found in their entirety in the Appendix.3 This survey was piloted
by the authors of this paper and their colleagues before using it in the study, and all
feedback from this trial was incorporated into the survey. The survey link was pri-
marily distributed via mailing lists and Telegram groups in order to reach a larger
number of educators. The form targeting university teachers was sent to university in
Spain (mainly in Andalucía and Galicia), and also universities in Costa Rica andMex-
ico. Tertiary (non-university/college) educators who received the form were mainly
based in Andalucía. The survey was disseminated and responses were collected in the
first quarter of 2021, during the Covid-19 pandemic, while at least in Spain, many
universities were implementing mandatory virtual teaching.

A total of 282 educators responded to the survey: 193 teaching at the University
(68.4%) and 89 at other tertiary education institutions (31.6%). Of those, 179 indicated
their gender as male (63.5%), 98 as female (34.8%), and 5 teachers preferred not to
indicate their gender (1.8%). In terms of age, the majority of participants (n=111) in
this survey were 45-55 years old (39.4%), while 91 educators were 35-45 (32.3%), 46
were 25-35 (16.3%), and 34 were older than 55 (12.1%). Lastly, 84 educators had a
teaching experience of 16-25 years (29.8%), 75 educators had 6-15 years of experience
(26.6%), 69 educators had 0-5 years of experience (24.5%), and finally, 54 educators
had more than 25 years of teaching experience (19.1%).

Responses were automatically stored in a Google Drive spreadsheet. Eventually,
the results from the two forms used for the first survey were collated in a single
spreadsheet. Survey questions can be found in Appendix (Section 1).

The second surveywas designed after initial results for the first survey arrived, and
pointed out necessities and experiences of educators not covered by the first survey,
specifically their experience with messaging platforms and the ways they were used to
interact with students. It was piloted with a group of university teaching staff attending
a training course, and validated by them. The survey was then extended to the rest
of responders, using the same media: Telegram groups, email, and announcements
in mailing lists. The questions asked in this survey can also be found in Appendix
(Section 1).

A total of 205 educators responded to the second survey: 187 graduate teachers
(91.2%) and 18 student teachers (8.8%). Of those, 124 were male (60.5%), 65 female
(31.7%), and 16 participants preferred not to indicate their gender (7.8%). In terms
of age, the majority of the participants (n=70) were again, as in the first survey, 45-
55 years old (34.1%), while 67 participants were 35-45 years old (32.7%), 42 were
25-35 (20.5%), and 26 participants were older than 55 (12.7%). In terms of teaching
experience, 59 participants had a teaching experience of 16-25 years (28.8%), 51
participants had 6-15 years (24.9%), 51 had 0-5 years of experience (24.9%), and 44
participants had more than 25 years of teaching experience (21.5%).

3 This first survey was split into two separate Google forms, one for university teachers and another for
teachers in tertiary education institutions outside the university system (vocational training, including 1-
and 2-year degrees). The questions and responses were the same, except for the type of tertiary degrees that
were considered.
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Table 1 Validation results from the panel board (7 experts) for each question in the research questionnaire

Questions Clarity (Yes/No) Avg. Importance Avg. Adequateness

Q1 Yes (100%) 3,571 (0,53) 3,571 (0,53)

Q2 Yes (100%) 3,714 (0,49) 3,571 (0,53)

Q3 Yes (100%) 3,857 (0,38) 3,857 (0,38)

Q4 Yes (100%) 3,571 (0,79) 3,857 (0,38)

Q5 Yes (100%) 3,714 (0,49) 3,714 (0,49)

Q6 Yes (100%) 3,714 (0,49) 3,857 (0,38)

Q7 Yes (100%) 3,714 (0,49) 3,714 (0,49)

Q8 Yes (100%) 4 (0) 4,000 (0)

The range of values for Importance and Adequateness is from 1 to 4 (higher is better)

3.1 Survey validation

To avoid any kind of bias and to ensure the quality of the questionnaire, a panel of
experts was consulted. The panel board evaluated three aspects for each item of the
questionnaire: Clarity, Importance, and Adequateness. Clarity was measured as an
answer to the question: “Is the item well presented and without ambiguity?” 4 with
two choices: “Yes” or “No”. Both Importance and Adequateness were measured on a
Likert scale from 1 to 4 (1 being low and 4 being high).

The panel board was composed of 7 volunteer experts that have wide experience
as educators and researchers. The results obtained are summarized in Table 1.

As validation shows, all experts agree without any doubt about the clarity of each
question. Furthermore, there is a large consensus regarding the Importance and Ade-
quateness of all eight questions in the questionnaire.

In the next section, we present the results and analyse them.

4 Results and analysis

We collected responses from 282 teachers from Spain and Spanish-speaking countries
for survey1 and 205 for survey2. The two forms were open for approximately the
same amount of time, around two months. Most responders were university teachers,
although about 32% of them in survey1 and 8% (in survey2 are from non-universitary
tertiary education teachers. With respect to gender, 61% of teachers were male and
32% female, while approximately 5% chose not to disclose their gender. Finally,
the responses are more or less equally distributed according to the teacher’s years of
experience, showing 24%of responses from teacherswith 5 or less years of experience,
26% for 6-15 years of experience, 30% for 16-25, and 20% for teachers with more
than 25 years of experience.

We will try to assess whether we found the answers to the four research questions
next, by analyzing the responses to the different survey questions.

4 Original text in Spanish: ¿ El ítem está bien redactado y sin ambigüedad?
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4.1 RQ1 - Are teachers already usingmessaging apps in their classes?

Groupmessaging apps have become a powerful tool for communicating with students.
Also, many of them have embedded chatbots to enhance the learning process. After
an initial analysis of the answers to the first survey, we realized that there were some
prior issues mainly related to the adoption of a technology, i.e. chatbots, that generally
piggybacks on another, i.e. messaging applications. Generally, in a technology adop-
tion model, perceived ease of use and perceived usefulness are essential. But it will be
very difficult for teachers to find chatbots easy to use if they do not already consider
or simply use, the messaging tools to which they are attached.

This is why, in order to answer RQ1, teachers were queried about whether they use
messaging apps in their classes, specifically Telegram, WhatsApp, Slack (an applica-
tion usedmainly in IT departments and software development), or any othermessaging
app. They were also asked if they use messaging apps provided by their academic
institution (see Table 2). Overall, the majority of teachers responded that they do use
messaging apps in their classrooms. The most common responses were messaging
apps (or, more probably, messaging solutions) provided by their academic institutions
(n=159, 56%) and WhatsApp (n=124, 44.0%). Only 19 teachers (6.7%) replied that
they do not use any messaging app in their class.

Results in Figs. 1, 2, 3 do not show significant differences in the use of instant mes-
saging apps between teachers from universities and vocational education institutions.
In general, most teachers prefer messaging apps provided by their own institutions
(we also show the results for the two most popular messaging app platforms: What-
sApp and Telegram).With respect to specific disciplines, Engineering and Technology
teachers are more active in their use, but it is also remarkable the number of teachers
from Humanities who answered they used these apps in their classes (around 60% use
the apps provided by their institutions).

Although no significant differences were found regarding gender, female teachers
answered they use instant messaging apps more than male teachers (about 10%more).
Also, teachers in vocational Education use WhatsApp more than university teachers.
Regarding the distribution of the use of messaging apps per age, there are no signifi-
cant differences for WhatsApp and apps provided by their own academic institutions.
However, younger teachers also use Telegram with more than 25% responding that

Table 2 Use of messaging apps
to assist the learning process

Messaging App Yes No
Frequency % Frequency %

Telegram 62 22.0 220 78.0

WhatsApp 124 44.0 158 56.0

Slack 15 5.3 267 94.7

Other 60 21.3 222 78.7

Provided by the Academic

Institution 159 56.4 123 43.6

None 19 6.7 263 93.3
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Fig. 1 Use of messaging platforms either external or provided by the teachers’ academic institutions in
class: distributions per gender, years of experience in education, university or vocational education, and
discipline

they do, a percentage that falls to about 10% for teachers that are 55 or older. One
interesting result is that about 65% of teachers with more than 25 years of experience
use the platforms provided by their institutions while the percentage goes down to less
than 50% for teachers with 6-15 years of experience.

Fig. 2 Use of Whatsapp in class: distributions per gender, years of experience in education, university or
vocational education, and discipline
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Fig. 3 Use of Telegram in class: distributions per gender, years of experience in education, university or
vocational education, and discipline

Some of the questions in the survey were focused on the impact of the COVID-
19 pandemic between the 2020 and 2021 academic years on the teachers’ attitudes
towards the use of instant messaging apps in their classes. Our main intention in this
case was to assess whether a crisis will bring about a change in the use of these tools.
The 282 answers are summarized in Figs. 4, 5, 6, 7, showing that about 77%of teachers
already used these tools before the pandemic and kept using them during the pandemic
lockdowns that forced students and educators to use remote education. Additionally,
approximately 15% of them switched their messaging app for one that offered a safer
interaction with their students. According to the responses, an additional 16% started
using messaging apps during the pandemic for the first time in their classes.

Furthermore, a chi-square test of independence was performed in order to examine
the relationship between instructors’ discipline, sector, and gender and any potential
changes that occurred to the use of messaging apps due to the COVID-19 pandemic.
The relationship between the latter variable and the instructors’ sector was significant,

No, I did use it before, and use it now

Yes, I didn't use any messaging app before, but do use it now

Yes, I use a safer messaging app now

No, I didn't use it before, and don't use it now

0 50 100 150

count

Gender

Female

Male

PNTS

Fig. 4 Total count of responses for the use of messaging apps after the COVID-19 pandemic grouped by
gender (PNTS stands for Prefer Not To Say)
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Fig. 5 Total count of responses for the use of messaging apps after the COVID-19 pandemic grouped by
sector
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Fig. 6 Total count of responses for the use of messaging apps after the COVID-19 pandemic grouped by
years of experience in teaching
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Fig. 7 Total count of responses for the use of messaging apps after the COVID-19 pandemic grouped by
discipline

Table 3 Sector* post-COVID-19 changes cross-tabulation

Sector Total
University (f) Vocational (f)

Post covid changes Yes, I use a safer messaging
app now

27 13 40

Yes, I didn’t use any
messaging app before, but
do use it now

31 13 44

No, I did use it before and use
it now

105 60 165

No, I didn’t use it before and
don’t use it now

22 2 24

Total 193 89 282
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Table 4 Gender * post-COVID-19 changes crosstabulation

Gender Total
Male Female PNTS

Post-covid changes Yes, I use a safer messaging
app now

20 20 0 40

Yes, I didn’t use any
messaging app before, but
do use it now

20 23 1 44

No, I did use it before and use
it now

114 47 4 165

No, I didn’t use it before and
don’t use it now

18 6 0 24

Other 7 2 0 9

Total 179 98 5 282

X2
(4,N=282) = 9.598, p = 0.048. Table 3 shows the frequencies that are cross-tabulated

versus changes undertaken after the COVID-19 pandemic. This finding suggests that
how teachers used messaging apps during the pandemic, specifically whether they
changed their habits for teaching purposes, was related to the sector (university vs.
vocational) in which they were working.

The majority of the teachers (n=165) mentioned that no changes in their habits
occurred due to the shift to remote teaching due to the lock-down measures taken
in their countries, as the use of messaging apps was part of their teaching practices
and remained the same. Out of those 165 responders, 105 teachers come from the
university and 60 teachers from the non-universitary tertiary sector. The relationships
between changes in the use of messaging apps, due to the COVID-19 pandemic, and
the instructors’ discipline, X2

(24,N=282) = 44.856, p = 0.006, as well as the gender,

X2
(8,N=282) = 16.249, p= 0.039 were also significant. This finding indicates that how

teachers responded to the use of messaging apps during the pandemic was also related
to their gender and discipline. In fact, from the majority of the teachers who did not
change their habits in this respect (n=165), most of them are males (n=114) and come
from the technology (n=60) and engineering (n=53) disciplines (see Tables 4, 5).

Finally, we took a closer look at the post-COVID-19 changes and the variables
gender, sector, and discipline for which the chi-square test is statistically significant
as shown in Figs. 8, 9, 10 respectively. Each figure shows on the left, a graph that
represents the Pearson’s residuals of the chi-square test results and a table on the right
part that shows the contribution of each cell to the test. In the Pearson’s residual graphs,
the responses to the question about the use of messaging apps were shortened for the
sake of clarity according to: 1) Did/do stands for Yes, I did use it before and do use it
now; 2) Didn’t/do for Yes, I didn’t use any messaging app before, but do use it now;
3) safer for Yes, I use a safer messaging app now; 4) Didn’t/Don’t for No, I didn’t use
it before and don’t use it now.

As mentioned, the graphs on the left-hand side represent the Pearson’s residuals,
showing the difference between the observed and the expected values for each cell.
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Fig. 8 Analysis for gender and post-COVID-19 changes: left) Pearson’s residuals for the Chi-square test;
right) Gender*post-COVID-19 changes crosstabulation, including standardized residuals Agresti (2013)
(also adjusted standardized residuals) and contribution percentage to the total Chi-square test of each cell

Thus, large residuals indicate that variables are not truly independent. In our case, blue
shows positive contributions and red negative contributions to the test. Additionally,
the saturation shows how large the contribution is in contrast to the expected value
by chance. Tables show on the right hand side adjusted standardized residuals that
according to Agresti (2013), if greater than +/-2 for cases with few cells, indicate
lack of fit of H0 (in boldface in our table). Complementarily, the table also shows the
percentage of contribution to the test of each cell (the highest percentage per column
also in boldface).

Regarding gender in Fig. 8, the results show a high positive contribution from
female educators that did not use a messaging app before the COVID-19 pandemic
but do use it now; approximately 31% of the test results are explained by this cell.
In contrast, male educators that responded in the same way were less than expected
(negative contribution that explains 17% of the test results). Also, it is important to

Fig. 9 Analysis for sector and post-COVID-19 changes: left) Pearson’s residuals for the Chi-square test;
right) Sector*post-COVID-19 changes crosstabulation, including standardized residuals Agresti (2013)
(also adjusted standardized residuals) and contribution percentage to the total Chi-square test of each cell
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0.68

Fig. 10 Analysis for discipline and post-COVID-19 changes: left) Pearson’s residuals for the Chi-square
test; right) Discipline*post-COVID-19 changes cross-tabulation, including standardized residuals Agresti
(2013) (also adjusted standardized residuals) and contribution percentage to the total Chi-square test of
each cell

highlight the female educators that continued to use these apps before and after the
pandemic and correspondingly the negative contribution ofmale educators to the same
case (less than expected by chance).

With respect to the sector, results in Fig. 9 show a positive contribution from univer-
sity educators being reluctant to use any messaging apps before or after the pandemic:
the positive contribution of their responses explain 25% of the test results with an
adjusted residual of 2.94. On the contrary, vocational teachers were more open to it,
showing a negative Pearson’s residual. Also, we find larger values than expected in
vocational teachers that continued to use these apps after the pandemic.

Finally, statistical significance was found for discipline vs. post-COVID-19
changes. Regarding disciplines (see Fig. 10), the number of educators from Humani-
ties and Social Sciences that started using messaging apps after the pandemic is larger
than expected and these number of responses explains about 19% of the chi-square test
results. Also, the number of educators from Technology or Engineering that started
using safer alternatives 5 are less than expected (compared to the educators from other
disciplines). Bear inmind that some disciplines weremerged to avoid very low number
of responses for some of the cells.

4.2 RQ2 -Which kind of chatbots would teachers find useful in their classes?

For answering RQ2, teachers were provided with a list of different potential chatbot
functionalities (use cases) and were requested to indicate whether each given use case
would be useful in their classes. The findings are summarized in Table 6.

The most beneficial use case for chatbots in higher education and vocational train-
ing is their ability to facilitate agenda formation and communication (171 positive

5 This addresses the issue of insecure/unsafe applications which do not encrypt messages or can be easily
compromised by exposing information
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Table 6 Perceived useful chatbot use cases

Chatbot use cases Yes No
Frequency % Frequency %

Answering to students’ FAQs 148 52.5 134 47.5

Assigning student grades 113 40.1 169 59.9

Facilitating agenda information 171 60.6 111 39.4

Sharing class materials 136 48.2 146 51.8

Others 25 8.9 257 91.1

Table 7 Agenda use case *
FAQs use case crosstabulation

FAQS Total
Yes No

Agenda Yes 103 68 171

No 45 66 111

Total 148 134 282

AgendaBot

FAQBot

ClassMaterialBot

GradesBot

0 50 100 150

count

Gender

Female

Male

PNTS

Fig. 11 Count of types of chatbots for class perceived as the most useful for teachers grouped by gender
(PNTS stands for Prefer Not To Say)
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Fig. 12 Count of types of chatbots for class perceived as the most useful for teachers grouped by sector
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Fig. 13 Count of types of chatbots for class perceived as the most useful for teachers grouped by experience

responses, 60.6%), followed by the FAQs use case (148 positive responses, 52.5%),
and the sharing class material use case (136; 48.2%). A chi-square test of indepen-
dence was performed to examine the relationship among participants’ preferences for
particular chatbot use cases. Out of the 171 teachers who considered useful the use
of chatbots for agenda preparation in the class, 103 also consider useful chatbots’
use for FAQs. The relationship between agenda and the FAQs use case was signifi-
cant, X2

(1,N=282) = 10.467, p = 0.001. The frequencies cross-tabulated are given in
Table 7.

Answers to these questions are plotted in Figs. 11, 12, 13, 14 grouped by gen-
der, sector, years of experience in education, and discipline respectively. As it was
a multiple-choice question, the counts are over the total number of educators who
answered.

4.3 RQ3 -Which kind of interaction do teachers prefer with their students?

Since chatbots are intended to mediate or help in this interaction, it is essential to
understand the kind of interaction that teachers prefer. Chatbots should address those
modes, and not others. In order to find out these modes, and thus answering RQ3,
teachers were provided with a list of different kinds of interactions that may take place
among students and between students and their teacher, when using messaging apps.
The findings are summarized in Table 8.

As it can be seen by the answers to the first and last questions, in general teachers
do not want to participate in a chat group with their students. They either want to

AgendaBot
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ClassMaterialBot

GradesBot
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Humanities
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Fig. 14 Count of types of chatbots for class perceived as the most useful for teachers grouped by discipline
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Table 8 Kind of interactions preferred

Kind of interactions Yes No
Frequency % Frequency %

Chat interactions among students in the same
course

166 59.1 115 40.9

Chat interactions among students, teachers
of the School/Faculty

19 6.7 266 94.3

Chat interactions among students of the
same study year and teachers

58 20.5 224 79.4

Teacher not being part of the interaction 81 28.7 201 71.3

simply leave the students alone in their own chat group, or otherwise they prefer not
to be part of that interaction. In general, that is going to be the case no matter what; it
is well known that students organize their own chat groups with many (and not always
conveyable) intentions, so teachers do not want to take any part in these informal
or non institutionally-supported chat groups. Overwhelmingly, they do not want to
participate in this kind of chat groups with students, but even less so if it includes the
rest of the faculty.

Then, the answer to this research question is that in general, teachers do not want to
have interaction with students in a chat group. To a certain point, this would seem to
contradict resultsGachago et al. (2015), although thismight be due to cultural attitudes,
or other factors such as the average size of classes. It does confirm, however, that the
challenges cited in that study, and possibly others, are an obstacle to the adoption of
mobile (and other) instant messaging among the community of surveyed teachers.

Regarding the social factor of chat groups that teachers use in class, according to
Fig. 15 the vast majority prefer small groups only with their students from the same
course. These are more focused groups with specific goals and dedicated to the course
organization and its tasks, and from the pedagogic point of view it also seems more
adequate to improve the learning process. Interestingly, and as a cross-check of the
answers above, about 30% of teachers consider they should not be part of the chat
group. This might seem to contradict the results of the other survey, but in fact, being

Fig. 15 Distribution of teachers’ preferences for the chat groups with their students: from groups only with
their students from a specific course to groups with greater social interaction with all students in their School
or Faculty
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a result of different surveys, to a certain point affirms the same thing: there is a great
amount of teachers that would be against being in a chat groupwith students. However,
students will still need to get the services that the university, through chatbots, provide,
thus opening the door for deployment of chatbots without the intervention of their
professors, simply tapping university provided services Bernier et al. (2002). Whether
that is a slim majority or not, that is open to debate (and would probably need a more
focused survey). However, it is clear that forcing teachers to create chat groups with
students and participate in them would create a certain amount of resistance. Also,
only university teachers find interesting a group with all the students and teachers
in their own Faculty or School. The lack of teachers from vocational education here
may be the consequence of using specific language such as “Faculty”. Moreover, the
fact that many universities and schools already use these groups for administrative
and social interaction (e.g. Dibitonto et al. (2018)) might be the reason for the low
percentage of teachers that chose this response.

4.4 RQ4 -Which kind of interactionmedia features do teachers value themost?

As show in Table 9, the bulk of responders expressed their wish to use a sustainable
and official application, i.e. both being approved or provided by their educational
institution, and alsomaintained by the technical staff of the institution instead of giving
this responsibility/task to the teacher. In addition, it is very important for teachers that
used the tools that all the members of the class communicate, including themselves;
as well as using tools that are already known or used in everyday tasks, e.g. Telegram
or WhatsApp.

Figure 16 shows also a general preference for synchronous communication with
students.

Table 9 Interaction media
features valued by teachers

Interaction features Yes No
Freq. % Freq. %

Analytics 108 52.7 97 47.3

Connectivity 119 58.0 86 42.0

Familiarity 121 59.0 84 41.0

Hidden Phone Number 113 55.1 92 44.9

Horizontally 134 65.4 71 34.6

Official formation 42 20.5 163 79.5

Pluggability 65 31.7 140 68.3

Sustainability 157 76.6 48 23.4

Unidirectionality 27 13.2 178 86.8

Officiality 150 73.2 55 26.8

Synchrony 45 22.0 160 78.0

Other 5 2.4 200 97.6

Details about each of these features can be read in Appendix (Section
1, second survey)
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Fig. 16 Results of teachers’ communication preferences: synchronous or asynchronous interaction with
students (grouped by gender, years of experience, and discipline)

A chi-square test of independence was performed to examine the potential relation-
ship among the various features. The statistically significant correlations are given in
Table 10.

Finally, a two-step cluster analysis was conducted, with a log-likelihood distance
measure adopted, to explore how the use cases could be grouped based on their prefer-
ences of specific interaction media features, and which features have larger predictor
importance for the clustering (see Fig. 17). Two clusters resulted from the analysis:
cluster 1 (n=78, 60.9%) is formed with instructors who did not value interaction media
pluggability, connectivity, and official formation, but valued interaction media ana-
lytics, familiarity, and support by their institution; cluster 2 (n=50, 39.1%) groups
instructors that did not value media analytics, official formation, and familiarity, but
valued pluggability, connectivity, and support by their institution. Interaction media
pluggability appears to have the most important predictor importance in the clustering
of cases (predictor importance = 1.0), whilst media unidirectionality was the least
important factor (predictor importance = 0.04). The cluster quality is fair, but not a
good one (as indicated by the silhouette measure of cohesion and separation).
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Fig. 17 Two-step cluster analysis for interaction media features: predictor importance

5 Discussion and implications

Our initial intention in the design of these surveys was to probe the opinions of tertiary
education teachers in the introduction of chatbot technologies in class. We wanted to
find the answer to four research questions, of which the first was to check whether
teachers already used some kind of messaging application, and the one they preferred.
The availability of certain technologies for implementing chatbots may vary based on
the outcome. In this sense, the design of the survey introduced some ambiguity on
what we really consider “messaging technology”, that was anyway validated in the
piloting phase of the survey, and eventually resolved by the answers. Apparently, any-
thing that sends messages (even if they are not instant messages or have no dedicated
application) was the concept in the minds of the surveyed. In this case, we would like
to add a clarification. While we had in mind, as indicated by the possible answers,
instant messaging applications when we elaborated this question, we included these
institution-provided applications mainly for completion. But it should be noted that, in
most cases, they are not instantmessaging apps in theway Telegram or FacebookMes-
senger are; they are messaging facilities provided by learning management systems
such as Moodle or Blackboard. So the answer to this question must be understood in
two different ways: their preference for the provider of the technology (the university
itself, any company) as well as the type of technology (instant, app-based messaging
systems vs. web- or email-based messaging systems integrated in another learning
management system).
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This inclusion of university-provided messaging applications in the survey might
explain why there are so few teachers, just 6.7%, that answered they did not use any
messaging application. In general, universities provide official channels to send (or
simply make available to) students academic information such as the exam schedule
or the grades. The statistical mode is to use that kind of messaging application. Some
other teaching staff might not use it, but use some extraofficial or opt-in channels such
as the others included in the survey; in the end, between these official and extra-official
channels, most people cover their needs to communicate with students. In general, this
matches the subjective experience of the authors of this paper.

Furthermore, the answers to the survey question regarding COVID-19 highlights
the significant challenge of altering behavior, even during a major crisis. Very few
responders actually changed their habits, although comparing women vs. men as well
as those teaching social sciences vs. the rest of the disciplines, there were some sig-
nificant differences. We do not have a clear understanding of the reasons behind this
behavior; however, it appears that the perception and adoption of technologies in a
major crisis may vary based on an individual’s background and gender.

One of the most interesting questions arising from the analysis of the results, and
that should require further study, is: Are teachers really aware of the possibilities
of chatbots in the classroom? The survey only listed a few functionalities for the
chatbots, and just a few subjects selected the option “Others”. This may suggest that
most teachers did not really understand at this point the actual potential of chatbots,
since the responses listed were by no means exhaustive. Had the responders been
more acquainted with the possibilities of this technology, this “Other” response would
possibly have shown up many more times. Another perspective is that, without clear
guidelines on how to utilize a tool, educators may not have the capacity or energy to
consider innovative uses; thus, theymay have assumed that it is not their responsibility
to explore new possibilities with existing or new technologies.

The reluctance to adopt chatbots in class might have an explanation: We can specu-
late that teaching staff’s opinions are influenced by negative experiences with chatbots
used in customer support, which is what most people are likely to have experienced.
Further study may be needed to confirm this, but it is important to keep it in mind
when introducing chatbot technologies in the classroom. To potentially change this
existing perception, it will be necessary to make chatbots as simple and satisfying to
use as possible.

Regarding gender grouping, both genders agree in the possible uses of chatbots, so
it seems not relevant at all. However, when we look at the plot containing the sector
differentiation, it is interesting to note that university teaching staff are more likely to
use chatbots for grades and FAQs compared to teaching staff involved in other tertiary
education institutions. This appears logical, as the number of personal interactions
with students in certain classes at the university is smaller6, thus an automated grade
notification tool for continuous evaluation would be more beneficial. Furthermore,
the high student-to-teacher ratios that university educators often face could be another

6 Most university classes take place once or twice a week, as opposed to daily classes with the same teacher
in other tertiary education, and hold usually twice as many persons as the typical tertiary education class
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reason why a higher number of them are willing to use chatbots for FAQs, as this could
reduce misunderstandings and email (or face to face tutoring) overload from students.

The results, when grouping by teaching experience, confirm that experienced teach-
ers are just as open to change and willing to embrace new technological challenges as
younger educators. From this concrete plot it is interesting as well to observe the fact
that very few young teachers are willing to use chatbots for other uses. This reinforces
the hypothesis thrown at the beginning of this section that younger teachers have less
experience to consider new ways of using chatbots in their daily work.

According to the responses presented above, teachers’ reactions are evenly split
between positive and negative in relation to themedia features: analytics, connectivity,
and hidden phone number. This means that none of these features is a deciding factor
in their choice of technology. However, for features such as familiarity, horizontality,
sustainability, and officiality the majority provided a positive response, designating
their preference to these features. On the other hand, the majority of teachers do not
seem to see the media features of official certification, pluggability, unidirectionality,
and synchrony as valuable in messaging apps.

From a qualitative point of view, these results show consensus in a few key aspects:

• Teaching staff wants to have support from their institutions. One of the main rea-
sons why this is a factor might be the strict European data regulations on data
protection; it is very likely that they also want to avoid the overhead required
to sign up new students every year and other maintenance tasks. In general, addi-
tional support with specific training and access to IT help desk for specific features
enhance the possibility of a successful adoption that improves the learning out-
comes. This is supported by the result of the two surveys: they prefer whatever
“messaging” application provided by as well as the fact that this application is the
“official” for the university, as shown in Table 9.

• Teachers require sustainability. The primary rationale is that the implementation
of changes is costly in terms of effort and prone to mistakes during the initial years
of deployment of any new technology. Therefore, it is logical that if chatbots or
messaging platforms are to be introduced, teaching staff want this change to be as
permanent, and long-term, as possible.

• “Keep it Simple”. Media interaction requirements are simple and only 2.4% of
educators are requesting more features. This could be a sign of technological
burnout produced by the previous pandemic courses, when the use of computers
significantly increased; however, simplicity is always a feature that people want
to have in any technology they adopt.

The analysis of the answers to questions related to RQ4 seems to indicate that
teaching staff prefer to share an interaction space with their students. As shown in
Tables 8 and 9, themajority of responders indicated that they do notwant unidirectional
communication, and that they prefer horizontal interaction. This point is reinforced by
results on the kind of chatbots they preferred: most of them indicated FAQ bots, which
might indicate a need to offload part of the burden of answering every single question
posed by their students. In a horizontal setting, other students would answer if the
teacher does not do it immediately. This might also be the reason why the possibility
of using tools from which analytics can be extracted is also valued by teachers: in that
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way, the student activity in the chat tool, answering questions, or their regularity can
all be assessed as part of the process of achieving learning objectives.

In our survey, we could not find an answer about the right moment for the intro-
duction of chatbot technologies. The response to questions regarding the change of
behavior during and after the first stay-at-home stage of the pandemic do not suggest
that a major (or minor, such as new higher education laws7 or the introduction of new
degrees) crisis could be an opportunity to introduce new technologies. The reason
being that it does not bring major changes in attitude. Although changes driven by
external forces do offer the chance of piloting new technologies, they do not seem
to bring internal changes in educators’ attitudes (which, after all, is bound to be the
same). In absence of a clear answer in this direction, the rightmoment to introduce new
technologies is always when the IT and managing staff is ready to support it (since,
as we have seen before, “official” support is one of the factors that is most valued by
teachers).

6 Conclusions

The key findings of this study shed light on educators’ preferences for using messag-
ing applications supported by their institutions. The literature on technology adoption
often highlights the importance of users’ perceptions of the technology’s usefulness
and ease of use for its successful implementation and utilization. However, in the
context of higher education, institutions also play a crucial role in integrating these
tools into their educational systems. This does not only improve the uptake of these
applications, but also shapes the social and educational experiences of students. To
achieve this successful integration, institutions should ensure that these messaging
applications are (in Europe) GDPR- (General Data Protection Regulation) compliant
to protect students’ data and provide IT support to all stakeholders who use the appli-
cations. In summary, a technology adoption strategy for instant messaging, including
chatbots, implies an institutional adoption strategy first and foremost.

Comparing these results with those obtained from student surveys in Same-Authors
(2021), we now have a clear vision of the differences between teachers’ and students’
points of view and intentions when using the messaging applications in higher edu-
cation. Teachers are more likely to adopt technologies that are supported by their
institutions. This may be driven by a desire to ensure that their universities monitor
and support their efforts to assist students during the learning process, although another
reason could simply be their familiarity with the technological services provided by
their institutions. Meanwhile, students use non-institutional messaging applications
to create informal discussion groups with their peers. It is worth noting that peer sup-
port and collaboration are inseparable from learning Timmis (2012) and its presence
correlates positively with higher retention rate in higher education O’Boyle (2014).
Therefore, both perspectives are complementary and play different roles in promoting
the learning process. However, there is a certain degree of incompatibility that would
hinder the process of adoption of a single messaging service that fits the need of both

7 We seem to have one of these, at least in Spain, every 10 years or so.
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collectives, or would favor the adoption of semi-informal solutions that would rely
on a popular platform (such as WhatsApp or Telegram) enhanced with institutional
agreements with their providers, as well as locally created and supported chatbots.

As with many other methodologies for assessing technology acceptance, the survey
results suggest that the introduction of simple, and institution-supported instant mes-
saging and chatbot technologies would increase the perceived usefulness (which is
one of the key metrics in technology acceptance models). Given that most institutions
already have some virtual campus or learning management system, adding some easy
automation or connection to personal instant messaging tools could help introduce
these new technologies to the learning community.

Based on the discussion of this study, we propose here a potential process for
introducing technology thatwould need to be piloted in order to determine its value and
its relationship to improved learning outcomes and higher teaching staff satisfaction.

Initially, institutions should introducemessaging automation tools attached to some,
or several, messaging platforms that are already popular among the university commu-
nity, that would helpwith bureaucratic or repetitive tasks, such as answering frequently
asked questions or providing information on class or assignment deadlines. These
chatbots will pave the way for more complex ones that will have a greater impact on
learning outcomes, such as chatbots that help students integrate with other students
in class or identify and address learning problems in individual students or groups of
them. These chatbots should also be accompanied by analytics on student interaction
and possibly some natural language processing (in vernacular language) to help assess
the general mood of the class and how different materials or external factors affect it.
These tools would have to be attached to a learning analytics platform, which in turn,
would be part of an institutional learning management system.

The introduction of chatbots and chatbot technology will be helped by the fact
that no discernible differences are found in the survey between different demographic
groups. Even though chatbots do have some potential for personalization or cus-
tomization based on the class material, student, and teaching staff, the institutional
introduction of the technology can be done in a general way and for all disciplines,
types or degrees, teaching experience, and gender.

Overall, the general feeling that transpires from the survey is that it is essential for
any institution to take into account stakeholders’ opinions when introducing chatbots.
This is true almost across the board for any new technology, but in the case of chatbots
(and instant messaging applications) their immediacy and the fact that they can invade
what we could call the private sphere makes this even more necessary.

One of the questions in the second survey, which asked about the messaging
applications used by tertiary education teachers, opens a new line of inquiry about
what educators perceive as such, and how it is used. Namely, the responses indicated
that teachers considered messaging applications not only traditional chats or instant
messaging apps such as WhatsApp or Microsoft Teams, but also any means provided
by their university for communicating with students, such as a feature of the cmapus-
wide learning management system that emails grades to students. This suggests that
teachers have a need for communication with students, which is mostly unidirectional,
and that it does notmatter asmuch how that need ismet.However, thiswill need careful
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consideration, including how it ties with the automation of the learning experience
provided by chatbots.

Our analysis of the survey results can inform several potential avenues for future
research. For instance, the rollout of extensive videoconferencing and virtual teaching
solutions that the COVID-19 pandemic has brought has also taught us a series of
lessons: it increases isolation and decreases the amount of synchronous contact that
happens in the fringes of the classroom (e.g. teaching staff offices, or before and after
class). A future line of research could focus on these issues and explore how chatbot
technology could address them.

Finally, the full extent of chatbot technology is not really examined in these surveys.
They can be connected to natural language processing engines with sentiment analysis
as well as other analytics. Examining the mood of the class such as responses to
new materials, assignments, exams or external events will help any student-centered
teaching strategy, which will also help students (and teachers) achieve their learning
objectives. This line of work, however, would require the introduction of some pilot
study combinedwith initial opinion assessments from students and is thus left as future
work.
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Appendix: Survey questions

The surveys have the same common initial demographic questions:

• Degrees or titles for which the educator was teaching, either from a university or
other tertiary education institution.

• Discipline: Engineering, Social Sciences, Health and Bioscience, General Sci-
ences, Humanities, Other.

• Gender: Man, Woman, Rather not say.
• Age: 25-35, 35-45, 45-55, more than 55.
• Experience on the job: up to 5 years, 5-15 years, 15-25 years, more than 25 years.
• Type of degree: university, other tertiary education. This question was implicit in
the first survey, as there were two different versions of the survey. However, it was
an explicit question in the second survey.

The f irst survey, shown in its original form in Fig. 18, which focused on the use
of messaging apps in class, and that was used for addressing RQ1, RQ2, and RQ3,
includes the following questions:

1. Regarding the use of messaging apps in class, you prefer...

• A chat group with the students in the same course
• Students self-organize and the teacher is not part of any chat group
• A chat group with all the students and teachers of the School/High-
School/Faculty

• A chat group with all the students and teachers of the same study year

2. Which messaging app platform do you use to communicate with your peers or
students?

• WhatsApp
• Telegram
• LinkedIn
• Twitter messages
• Discord
• Slack
• Snapchat
• The platform provided by your own institution
• None, I do not use any messaging app to communicate with my students

3. Which kind of chatbots (software that automatically responds to questions or
commands) could be useful to improve your students’ learning results or help you
managing your course?

• Agenda bots that e.g. remind students project deadlines
• Bots that collect and provide answers to frequent asked questions
• Bots that inform students about their grades
• Bots that helpwith the classmaterials (e.g. searching for topics about a concept,
or asking about them)
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Fig. 18 Screen capture of the Spanish-language form used for the first survey

4. Regarding the virtualization of teaching due to the COVID-19 pandemic during
this year and the previous one, did it mean any change in your viewpoint or use of
messaging apps in class?

• No, I did use it before and use it now
• Yes, I started using safer alternatives
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Fig. 19 Screen capture of the Spanish-language form used for the second survey
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• Yes, I did not use any messaging platform before but I do use it now
• No, I have not used any messaging platform before or currently

The second survey, shown in its original form in Fig. 19, followed the same paths,
only in this case there was a single questionnaire, and with a different scope, focusing
on the kind of interaction media features that teachers value the most. It was filled by
teachers that were also students in a Professional Training Course (on the use of new
technologies in higher education, around 1/4 of them) as well as University of Granada
teachers who knew about it by emails from the authors, or from the vicedeanship for
International Relations that included it in its newsletter. This means that there might
be a higher proportion of 1) teachers with few years of experience 2) teachers from
the computer science faculty and 3) teachers from Granada. We think, however that
there is no explicit bias in this selection, although of course specific percentages will
vary.

Specifically, this survey asked the teachers, in addition to general information (such
as gender, age, experience, etc), what their past experiences and needs are with regard
to the use of instant messaging applications with students, and even using bots or
chatbots in the classroom. In addition, the survey asked teachers about themost relevant
interaction media features of the potential tool to be used in class.

The specific questions included in this second survey are listed below:

1. You prefer the interaction with your students to be...

• Synchronous: students and teacher/s in the same space, simultaneously.
[Synchrony - Yes]

• Asynchronous: the student asks at anytime, the teacher responds whenever
possible. [Synchrony - No]

2. Regarding the interaction with your students, you...

• Prefer it to be done by institutional means/tools: office hours, forum/messages
via the virtual campus, institutional email. [Officiality - Yes]

• Admit the use of other means/tools: blogs, chat groups inmessaging platforms,
any others. [Officiality - No]

3. Which media features do you value the most for your interaction with your stu-
dents?

• Familiarity with its use i.e. that you do not need to learn a new tool.
[Familiarity]

• The official training provided by your institution on its use. [Official
formation]

• That only one-directional communication is allowed (from teachers to stu-
dents). [Unidirectionality]

• Non-hierarchical tools that allowed teacher-to-student and student-to-student
communication. [Horizontally]

• Connectivity to other tools, for instance common log in. [Connectivity]
• Possibility for teachers to develop/add their own functionalities (e.g. automatic
correction tools). [Pluggability]
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• Possibility for users to hide personal data (such as your telephone number).
[Hidden Phone Number]

• Not having to worry about maintenance and that it is easily sustainable from
year to year. [Sustainability]

• That it offers the chance of extracting data to assess the student performance.
[Analytics]

References

Abbas, N., Pickard, T., Atwell, E., and Walker, A. (2021). University student surveys using chatbots: artifi-
cial intelligence conversational agents. In International Conference on Human-Computer Interaction,
pages 155–169. Springer.

Abbas, N., Whitfield, J., Atwell, E., Bowman, H., Pickard, T., and Walker, A. (2022). Online chat and
chatbots to enhance mature student engagement in higher education. International Journal of Lifelong
Education, pages 1–19.

Agarwal, R., &Wadhwa,M. (2020). Review of state-of-the-art design techniques for chatbots. SN Computer
Science, 1, 246.

Agresti, A. (2013). Categorical data analysis (3rd ed.). USA: John Willey and Sons.
Bernier, J., Barchéin, M., Cañas, A., Gómez-Valenzuela, C., & Merelo, J. (2002). The services a university

website should offer. Information Society and Education: Monitoring a Revolution. Serie Sociedad de
la Educación, 9, 1746–1750.

Chen, H.-L., Widarso, G. V., & Sutrisno, H. (2020). A chatbot for learning Chinese: Learning achievement
and technology acceptance. Journal of Educational Computing Research, 58(6), 1161–1189.

Chocarro, R., Cortiñas,M., andMarcos-Matás, G. (2021). Teachers’ attitudes towards chatbots in education:
a technology acceptance model approach considering the effect of social language, bot proactiveness,
and users’ characteristics. Educational Studies, 0(0):1–19.

Clarizia, F., Colace, F., Lombardi, M., Pascale, F., & Santaniello, D. (2018). Chatbot: An education support
system for student. In A. Castiglione, F. Pop, M. Ficco, & F. Palmieri (Eds.), Cyberspace Safety and
Security (pp. 291–302). Cham. Springer International Publishing.

Coronado, M., Iglesias, C. A., Carrera, Á., & Mardomingo, A. (2018). A cognitive assistant for learning
Java featuring social dialogue. International Journal of Human-Computer Studies, 117, 55–67.

Crockett, K., Latham, A., & Whitton, N. (2017). On predicting learning styles in conversational intelligent
tutoring systems using fuzzy decision trees. International Journal of Human-Computer Studies, 97,
98–115.

Daniels, H. (2016). Vygotsky and pedagogy. London: Routledge https://doi.org/10.4324/9781315617602.
Dibitonto, M., Leszczynska, K., Tazzi, F., and Medaglia, C. M. (2018). Chatbot in a campus environment:

design of LiSA, a virtual assistant to help students in their university life. In International Conference
on Human-Computer Interaction, pages 103–116. Springer.

Durham University (2021). Meet holly.
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