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Abstract. Problem statement. The study is aimed to explore how have transformed 

the traditional approaches of collaborative learning under the influence of new digital envi-
ronment? And what are the ways of introducing online group activities, precisely icebreakers? 
Methodology. Authors choose Miro and Mural as the visual platforms for group work activi-
ties that enable users to collaborate and customize workspace to better suit their needs. They 
compared and tested both platforms across six categories: pricing, interface, templates, inte-
grations, customization, collaboration. Results. Authors reach the conclusion that Miro has 
a significantly larger selection of templates, integrations and apps to choose from. The user 
interface has a design consistency that ties UI elements together with distinguishable and pre-
dictable actions and creates a great user experience overall. Mural offers more facilitation 
features, which undoubtedly also makes it a powerful tool. But if the price of the tool is also 
of great importance, Mural might be the right choice. Moreover, there have been considered 
the approaches of how to organize icebreaker games during the virtual meeting or workshop 
in Miro and Mural. Authors suggest several exercises: create own character, questions from 
a bucket, puzzle, world map, five common things, two lies – one truth, take a photo of the desk. 
Conclusion. Online-whiteboards like Miro and Mural effectively support warm-ups and col-
laborative visualization in the online environment and allow to achieve higher level of partici-
pation than in face-to-face communication. 
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Аннотация. Постановка проблемы. Цель исследования заключается в изучении 
вопроса трансформации традиционных подходов совместного обучения под влиянием 
новой цифровой среды, а также способов внедрения групповых онлайн-занятий, в частности 
игр, ориентированных на налаживание взаимодействия и создания позитивной атмо-
сферы на занятии (от англ. icebreakers). Методология. В качестве платформ для груп-
повой работы авторы выбрали Miro и Mural, которые позволяют пользователям комму-
ницировать в онлайн-среде и настраивать рабочее пространство в соответствии со своими 
потребностями. Они сравнили и протестировали платформы по шести категориям: та-
рифные планы, интерфейс, шаблоны, интеграция с другими программами, кастомизация, 
коммуникация с участниками. Результаты. Сделаны выводы, что Miro имеет значи-
тельно больший выбор шаблонов, приложений и возможностей для интеграции других 
приложений. Интерфейс платформы отличается продуманной визуальной согласован-
ностью элементов дизайна и в целом представляет собой отличный пользовательский 
опыт. Mural же предлагает больше возможностей для упрощения и оптимизации работы, 
что, несомненно, делает его эффективным инструментом. Но если вопрос цены вирту-
альной доски имеет решающее значение, то Mural в этом отношении является более 
целесообразным выбором. Кроме того, рассмотрены подходы к организации icebreaker-
игр во время оналйн-занятий в Miro и Mural. Предложено несколько упражнений: создать 
своего персонажа, случайные вопросы, головоломка, карта мира, пять общих вещей, 
две лжи – одна правда, фотография стола. Заключение. Показано, что онлайн-доски Miro 
и Mural эффективно реализуют коллаборативные активности в онлайн-среде. 
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Problem statement. Today webinar pedagogy (i.e., synchronous online 
learning) plays a significant part in educational system especially after the COVID-19 
pandemic that forced universities to switch from campus-based learning to hybrid 
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learning to satisfy the needs of their students. The greatest challenge for the edu-
cators during that time was to organize group activities, such as icebreakers, team 
building and team working [1]. Moreover, it was crucial to maintain the student 
engagement. In 2021, universities went back, but educators are still in favor of 
blended or hybrid classrooms and the issue of collaborative work in digital envi-
ronment is even more pressing [2]. 

In this regard, we conducted the research by organizing a group activity 
(icebreaker games) in Miro and Mural. These are visual collaborative platforms 
that provide synchronous and asynchronous communication and enable to cus-
tomize user workspace. The platforms are accessible from any device (desktop, 
laptop or smartphone), they can be downloaded as an app or opened in the brows-
er window. Using these tools people can create, co-create, share the content, and 
collaborate with each other regardless of location or time zone. The platforms also 
could be customized for specific tasks, they combine simplicity, functionality, and 
fit various users’ needs. Users that require a simple whiteboard for brainstorm, 
sharing ideas, and managing projects get a simple-to-use online whiteboard, those 
who want to expand the possibilities of the tool get more sophisticated features by 
using additional add-ons. 

Collaborative learning. Collaborative learning is a learning strategy when 
students take part in group activities centered on issues solving. It considers stu-
dents' individual characteristics, develops capacity to learn, process information 
and promotes peer-to-peer collaboration among students and teachers. In a group 
students have diverse opinions, consequently, the exchange of information helps 
them think critically and construct a common knowledge [3]. 

Talking about collaborative learning it is essential to highlight various types 
of learning style. By the learning style we mean how students gather, concentrate, 
process, and remember information [4]. It also depends on age, gender, level of 
achievement, culture, analytical, processing preferences [5]. There are three major 
types of learning styles: visual learners who learn through their eyes, auditory 
learners who learn with their ears and kinesthetic learners who learn by experi-
ence [6]. Educators should acknowledge these various learning styles and tailor 
the teaching strategy to fit the students’ needs. 

Miro and Mural combine all these learning styles:1) visual learning – users 
can create simple and advance visualizations (map, mind map, concept map, dia-
gram, agile workflow, etc.) in short time and without any programming skill; 
2) auditory learning – users can upload files to SoundCloud or a similar service 
and then embed them on the board; 3) kinesthetic learning – users take notes in 
a way that makes sense to them, they can write on Post-Its and stick them on 
the wall in a pattern that helps organize concepts [7]. 

Collaborative learning, by its very nature, requires effective communication. 
Researchers reveal that there are five conditions to achieve it: 

1. Students must be mutually interdependent to assume group reaching 
goals. 

2. Students help each other to become stronger through peer-to-peer collab-
oration and mutual evaluation. They share knowledge, give constructive feedback, 
encourage each other. 
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3. Students should be taught the leadership, decision-making, trust-building, 
and conflict-management skills. 

4. Students try to organize themselves during activities, negotiate ideas, dis-
cuss topics in an effective way [8]. 

According to researchers, collaborative learning tremendously enhances 
the quality of classroom teaching and the teamwork of students [9; 10]. With 
growing access to Internet and advancement of technologies, new online learning 
platforms are still emerging and becoming an essential tool that facilitate lesson 
presentation and group project collaboration. 

The design of online cooperative learning is more challenging than for 
the face-to-face classes. There are several reasons that lead to this conclusion. 
First, the teacher has multiple roles (facilitator, advisor, assessor, technologist, 
and resource provider) that are hard to fulfil online. Second, online collaborative 
learning requires webinar conference software. Third, there are some group activi-
ties that require deeper connections among participants, for instance, icebreakers 
and brainstorming. 

Traditional icebreaker activities help students to relaxe in a new environ-
ment, have a positive experience, build a rapport with classmates and teachers, 
and develop interpersonal and communication skills. Icebreaker games forge new 
connections and break down stereotypes. It is also crucial to mention that they 
need to be speedy. 

Brainstorming is a method of group interaction in the educational environ-
ment. It is aimed at getting creative solutions to problems. 

There are students, especially introverts, who dread such activities because 
they force them into the spotlight. Therefore, educators get double dare – to use 
the correct tool for online group activity and to reduce the anxiety of students. 

Customizable collaborative platform. Today online classrooms are created 
in educational platforms, wiki spaces where students are separated but work to-
gether on the same project. When collaborative learning is supported by visual 
aids it is defined as the collaborative visualization. Visual aids are the devices 
which enable students to watch truthful contents, listen to recordings and make 
the students want to participate and interact [8]. Moreover, there is a solid body of 
evidence that the integration of online visualization services for online group ac-
tivities stimulates student learning performance and increase cross-cultural col-
laborative communication and student engagement [11]. 

There is a variety of types of visual aids used in learning process: pictures, 
films, YouTube videos, slides, etc. Today on the EdTech market there are more 
platforms that combine all these multimedia elements in one place and let users 
collaborate beyond formats, tools and time zones. In the next section we make 
a comparison of such prominent online services as Miro and Mural. 

Zhang L. et al. reported studies that used empirical investigation with actual 
reported data from “real-world” students and teachers to explore the role of vary-
ing technologies in PK-12. They studied articles published between January 2006 
and December 2017 and in 2018 and 2019 in Web of Science. Researchers exam-
ined four types of customized and adaptive learning technologies: web-based 
adaptive learning systems and/or intelligent tutoring systems, educational com-



Осиповская Е.А., Лукас Д. Вестник РУДН. Серия: Информатизация образования. 2022. Т. 19. № 4. С. 351–359 
 

 

ВЛИЯНИЕ ТЕХНОЛОГИЙ НА РАЗВИТИЕ ОБРАЗОВАНИЯ                                              355 

puter games, robotics, and virtual reality systems. According to authors most stu- 
dies (77.3%) reported positive impacts of customized and adaptive learning tech-
nologies on student learning outcomes. Researchers stressed that all interventions 
mediated by robots have produced greater learning achievement for students espe-
cially in personalized conditions. Moreover, studies on the immersive virtual re-
ality environments also reported better learning outcomes for students in experi-
mental group than those in control one [12; 13]. Therefore, we can conclude that 
the effectiveness of ICT in education has become increasingly evident especially 
for personalized learning that aims to customize learning for each student's 
strengths, needs, skills, and interests. 

There are also researchers who study various services of online collaborative 
problem-solving activities. For instance, scholars from Sweden found that the inter-
active whiteboard Collboard fostered transmedia literacies and level of engagement 
[14]. Other Swedish researchers analyzed the phenomenon of collaborative peda-
gogy using whiteboard Miro. Authors concluded that during the COVID-19 pan-
demic students achieved higher level of participation than in face-to-face communi-
cation [15]. 

Methodology. When it comes to digital workspace for visual collaboration, 
there are a lot of options on the market today. Two of the most popular are Miro 
and Mural. We compared and tested both platforms across six categories: pricing, 
interface, templates, integrations, customization and collaboration. 

Results and discussion. Pricing. All use the same pricing model with three 
plans: free, team and business. The biggest restriction on the free plan is number 
of boards that users can create. Mural seems to have the more generous free plan 
by giving 5 boards, whereas Miro only offers 3 boards. 

The interface of both tools is similar. Both work with an infinite canvas, 
where users can place sticky notes, shapes, or upload various multimedia content. 
The canvas can be navigated with mouse and keyboard. Miro, undoubtedly, offers 
more modern, clear, and intuitive user interface. It is not loaded and packed as 
the Mural board. 

Templates. Creation of the new board is always the biggest time-eater, espe-
cially for delivering workshops. Therefore, it is highly crucial to have templates 
at hand, that can be promptly brought into the boards. Mural has 300 templates 
in the public template library whereas Miro offers over 1000 templates. 

Integrations. Visual online boards are often used in combination with other 
applications. Therefore, it is crucial to be able to import and export content. Both 
platforms offer a larger number of integrations. But still more apps are available 
in Miro because its API is more advanced and let developers build small apps on 
top of the platform. Mural also offers an API, but it is in Beta. 

Customization. Mural offers to customize the experience in the workspace 
by choosing which visual thinking tools are available to use. For instance, a user 
can limit collaborators to just sticky notes, icons or images and later turn on draw-
ing when needed. He also can select which tool can be seen in the side toolbar. 

Miro is highly customizable board that can be used for diverse tasks –  
as a simple drawing tool during collaborative meetings, online presentation ser-
vice or a complex engineering diagram. Miro embraces three major customizable 
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features: 1) flexible layout of interface that can be easily adapted to any user’s 
needs. The user can arrange or rearrange the tools in the toolbar and easily add 
necessary ones from the library; 2) add-on library that allow users to extend 
the functionality of Miro by adding it on the toolbar or bottom bar; 3) administra-
tive settings allow to set up the availability of certain add-ons for team members, 
which improves the security and adds administrative control for enterprises. 

Collaboration. The platforms allow students to stay in control of the session 
and boost their engagement and productivity. Miro and Mural have common facil-
itation features that let to set up a time, to vote on sticky notes, and manage 
the attention of the group by teleporting them from one part of the board to anoth-
er. This feature is called to “bring people to you,” when the trainer has multiple 
people on the board, and he wants to make sure that everybody is on the same 
page, and no one is left behind. So, he can click on his avatar near the top right 
menu and that automatically brings every participant to him. Next is the “timer 
feature” – during the ideation sessions of workshop the trainer can input any time 
he wants and plays the nice background music by the time the timer is running. 
The third tool is “Sorting” – it quickly arranges or rearranges a collection of sticky 
notes or any type of object in a grid. The fourth tool is the “Start view.” When 
the trainer shares the link to a Miro board with other users, they usually land on 
the default view that could be some random corner of the frame, which is not what 
he wants them to see. The problem is that he wants them to land on the first page 
of the workshop. So, to fix it, he simply needs to make a right click on any place 
of the board and choose “Set current view as start”. 

The undisputed advantage of the Mural is that users can join the board with-
out a personal account. They are asked for their names before they enter the board. 
This allows everyone to identify each other much more easily then in Miro where 
such users remain anonymous. Furthermore, Mural has a quick voice call support 
for 20 participants called Quick Talk. Miro offers an in-product video chat for up 
to 25 participants. The video quality and performance are not like Zoom, but it is 
quite efficient and workable. 

Our work has led us to conclude that Miro and Mural create a better learn-
ing experience and effectively customize the elements of the student’s workspace. 
Miro has a significantly larger selection of templates, integrations and apps to 
choose from. The user interface has a design consistency that ties UI elements to-
gether with distinguishable and predictable actions and creates a great user experi-
ence overall. But this does not mean that Miro is right for every user and use case. 
We have seen that Mural offers more facilitation features, which undoubtedly also 
makes it a powerful tool. Besides, if the price of the tool is also of great im-
portance, Mural might be the right choice. Mural's pricing plans are more gene- 
rous and enable to invite others to collaborate even on the free plan. 

Next, we considered the approaches of how to run the icebreaker games dur-
ing the virtual meeting or workshop in Miro and Mural. The first way to release 
the tension is to do something fun and creative with students, for instance, to cre-
ate own character from the library of character components (head, body, facial 
hair, accessories). By having this assignment participants learn the basics of ar-
ranging widgets, working with layers and express themselves more creatively. 
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A similar exercise is to ask participants to “dress-up” their avatar with symbolic 
representation of their personal and professional skills or hobbies. This icebreaker 
makes it possible for the facilitator to understand students better and tailor further 
activities based on the insights he gains. 

Besides it is crucial to add an element of randomness and chance to the ice-
breakers. For example, to create the “Questions from a bucket” exercise that help 
people get to know each other. The participants take random questions from 
the bucket and answer questions that reveal their true personality. 

Next icebreaker game is puzzle. The teacher divides students into groups 
and asks them to complete the puzzle he creates using an online puzzle generator. 
Eventually students find out that team’s puzzle is a small part of a greater whole. 
Therefore, this exercise showcases the meaning of collaboration, how one group 
is the part of a wider university. 

Another way to entertain the audience is to ask them to mark their location 
on the world map with an emoji. It showcases student’s background and interests. 

Next game that is good for students who do not know each other is to write 
a list of “5 things you have in common.” Participants should use an online white-
board to generate the list. If a facilitator wants to keep the topic more business-
oriented, he can limit the list to work related topics. For instance, there could be 
such questions as, “We all read the book…”, to something more specific such as, 
“We were all hired in 2020.” This activity creates a bond, generates discussion, 
and gets the group think more creatively. 

“Two lies one truth” – is an icebreaker game that encourages participants to 
write two false facts and one true fact about themselves on the stickers. The others 
must guess the true one. This will create an electric, dynamic atmosphere and 
helps students get to know each other a bit better. 

The last icebreaking game is “Take a Photo.” Participants are asked to take 
and post a picture of something on their desk. The users should pick the thing that 
best describes their work environment. This is an easy and fast way to learn some-
thing personal about students. 

Conclusion. We examined how face-to-face interactions have shifted to 
the digital forms of communication. The teacher is no longer a person who helps 
students to acquire knowledge, he has multiple roles (facilitator, advisor, assessor, 
technologist, and resource provider) that are easy to perform online. We found that 
Miro and Mural allow users to present their ideas and run online group activities in 
myriad of formats. For instance, teachers can use the icebreaker games, the effec-
tive tool that reduce the anxiety of students. Traditional approaches of icebreaker 
games have acquired new features and even benefits under the influence of new 
digital environment. The use of an icebreakers encourages the right atmosphere and 
gets everyone thinking creatively if facilitators use one of the following exercises: 
create own character, questions from a bucket, puzzle, world map, 5 common 
things, two lies one truth, take a photo of the desk. It is crucial to mention that 
a teacher cannot just transfer conventional group activities in online meeting, they 
need to be adapted under new environment. And it is Miro and Mural that make this 
transition inconspicuous. They create an online atmosphere where students feel 
comfortable engaging with a teacher, the curriculum, and each other. 
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