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Introduction
The project was carried out as part of Design Studio 3: Systems, a core subject of MSc Design and 
Technology Futures. The library approached the program with a request for cooperation as they wished to 
improve many aspects of their physical space and services. 

One of the main issues for TalTech library that the library management pointed out is that the library has 
diminishing amounts of visitors. They see this stemming from their facilities needing to be more visitor-
friendly and aligned with visitors’ expectations. The head of TalTech library, Tõnis Liibek, told us there are 
areas of the library that are seldom used or used inefficiently. The library had identified the need for group 
and individual workrooms and plans on expanding the availability of these.

TalTech library also feels that the availability of e-resources means the students have less reason to visit 
the library. However, they note that currently, not many students are aware of the extent of the resources 
available. The library expressed the need for a strategy on how to develop their digital services. A vision for 
TalTech library for being a digital library currently lacks a concrete concept to carry itself.

Among other developments, the library is developing its services, with updates such as switching to an 
RFID system for ease of managing its book collection planned and changes such as entry without reader-
registration already established.

The library surveys visitor needs and studies the use of the library, but the data gathered has not so far 
provided a clear direction for the future.

To understand how to aid TalTech library to set a strategy for the future, we developed our design concept 
STEM based on research we conducted about TalTech library, the TalTech university campus student 
areas and changes in work and study.
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TalTech

The TalTech library

Tallinn University of Technology (TalTech) is the only technological university in Estonia, providing higher 
education in engineering and technology, information technology, economics, science, and maritime. It 
has 11 000 students, 15% of whom are international students from over 100 different countries. There are a 
total of 86 study programmes, of which 32 are international.

TalTech’s mission is to be a promoter of science, technology, and innovation, a leading provider of 
engineering and economic education in Estonia. The university cooperates with different companies to 
support organisational and product development and through this aims to provide opportunities for the 
students.

The library of Tallinn University of Technology was founded in 1919. Its primary goal is to provide 
information for academic, research and development activities. It is a public scientific library accessible to 
the academic community of the university as well as the public. 

The new building of the library 
was finished in 2009. There are 
five floors, with an additional 
below-ground floor for the archive. 
Currently, the ground floor houses a 
cafeteria, classrooms, a 24/7 study 
room, and the TalTech museum. The 
second to fifth floors are the main 
library building with open stacks 
of the library and workspaces and 
facilities for students. The majority of 
library staff offices are located on the 
5th floor.

TalTech library is one of the most popular workspaces in TalTech, as it offers the most group and individual 
workrooms, along with plenty of desk space in the open quiet areas of the library for students to study.

Tallinn University of Technology Library, Tallinn, Estonia. (2019, August 5). Bluesyemre. https://
bluesyemre.com/2019/08/05/tallinn-university-of-technology-library-tallinn-estonia/
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Research
The goal of the conducted research was to understand the role of TalTech library and academic libraries 
in general and the factors influencing the change in functions. It was necessary to gain an understanding 
of the needs of students in creating new knowledge to assess how the current system meets these. To 
fully comprehend the current situation and what the future role of the library could be, we analysed how 
studying and academic work is currently supported in the whole TalTech campus environment. 

The basis of our research involved the different stakeholders (students, library staff) in the design process 
to ensure the results meet their needs. The focus was on students and the library staff as we needed to 
consider the length of the project and keep the scope managable for a group of two. The work involved 
applying co-design methodologies such as:

• Organising co-design workshops with students and library staff.
• Conducting surveys, both digitally and physically.
• Organising voting actions to engage the student body in the discussion about the future of the library 

and to observe them interacting with these polling options.

The Design Studio 3 course was structured around applying co-design methodologies, so we had support 
from our supervisors in this approach. 

We also applied other methodologies such as:

• Desktop research into topics such as how libraries, in general, are changing, modern ways of working.
• Interviews and consultations with experts in their field.
• Observations of the campus environment and how users interact with it.
• Visiting and analysing the functions and experience of Oodi library in Helsinki (2019 Public Library of 

the Year). 
• Mapping the different aspects of our research.

The purpose of an academic library
The purpose of any academic library is to support students and academic staff in studying and research, 
to maximise their ability to achieve the best results.

The academic library achieves this purpose by offering free access to objective sources of information, 
which classically have been stored in books. With the dawn of the digital age, digital resources have 
become commonplace.

The academic library is also a study environment, traditionally in the form of a reading hall. Modern 
libraries offer various workspaces and other facilities to support student study activities.

The academic libraries play an essential role in raising the quality of a university as these support the 
research conducted in the institution. The higher the quality of research of a university, the better it is 
regarded. This, in turn, makes attracting high achieving students and highly capable lecturers easier.

Beyond this, academic libraries these days also provide the services needed to access large quantities of 
sources, such as internet access and computer workstations.
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Library trends

Digitalisation

Navigating vast 
quantities of 
information

Collection-centric 
to user-centric

Modern 
workspace

Cross-institution 
collaboration

Academic libraries and public libraries, in general, are changing. Universities are at the forefront of research and 
development and with that, places where the emerging needs of students, stemming from new types of research 
and ways of working, are felt first. Many trends characterise these new needs and changes happening:

Libraries are nowadays focusing more on digital 
resources, as the library users expect to have 
online access to materials. Modern research 
moves incredibly fast, thus having access to the 
newest, most trustworthy and reliable sources 
is vital, and this access has to be immediate. 
Furthermore, as a repository of knowledge, 
digital storage allows having more information 
available to the people seeking it than ever before. 
The services on offer by academic libraries are 
becoming more and more digital, with online 
research consultations available, for example.

Since there is an overwhelming amount of 
information available, the quality of it becomes 
more critical. Libraries are developing tools, such 
as Altmetrics, to provide a better understanding 
of what are the best resources at hand. The 
consulting services are also under improvement to 
provide better guidance to students and faculty in 
their research.

There is a definite shift in how libraries think of their 
services, from a classic collection-centric approach, 
with the focus being on books, to a user-centric 
approach, meant to offer visitors personalised 
support and help. The idea is no longer to have a 
one-size-fits-all solution but to offer the available 
resources of the library in many different forms and 
on as many formats and devices as possible.

Academic libraries are changing to offer better 
spaces for students to work and study. Along with 
the traditional reading halls, libraries now offer media 
rooms, group workrooms, quiet individual study 
areas and spaces for workshops. Some academic 
libraries have gone even further to offer highly 
equipped studios for video and sound production 
and labs equipped with VR technologies and 3D 
printers. Some libraries have remodelled themselves 
as learning commons – learning spaces that share 
space for collaboration, content creation, meetings, 
socialisation, playing games and studying.

Research and studying are becoming more and 
more a collaborative effort, with cross-institution 
projects growing in quantity. Academic libraries 
aim to facilitate this and enable multidisciplinary 
work by offering better workspaces and more 
complex and involved consultations.
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Understanding TalTech campus 
student environment
The majority of the users of TalTech library are students of the university. The TalTech library is part of 
the campus, and although it holds its own identity, it is strongly tied to TalTech in strategy and purpose. 
In order to understand the broader ecosystem surrounding and affecting the library and to gather insight 
into the needs of the users, we set out to understand the campus environment students interact with in 
TalTech.

The way of working has changed the way students study. The majority of individual study hours are 
dedicated to group projects. The way information is consumed and used in studying has enabled students 
to be more flexible in their studies, but also has brought along new challenges. 

Studies in Design and Technology Futures are an exception to the university: students spend the majority 
of their time at the university in Design Studio – a classroom where most of the guided and individual 
studies take place. Other students do not have a dedicated study environment and spend their time 
between lectures in various campus accessible areas.

We set out to engage with the student body in order to understand their experience better.

Immersion into the TalTech environment pointed out issues about how students and staff relate to the 
university environment and what it means to be active and inclusive in TalTech. The students seemed 
to want to express their ideas about the campus experience. However, this was only in passing – it was 
difficult to find students who would want to engage in actively improving the campus experience.

Interactions with students in campus corridors gave an understanding that the campus is mainly 
experienced as an anonymous transition space in between lectures and interactions there are limited to 
acquaintances.

Approaching the student council led us to a similar experience – the layers of bureaucracy in the 
communication made contact distant and anonymous. Support for student initiative outside the official 
representative organs of TalTech is low, potentially inhibiting students from feeling like they can be heard.

Estonian students seem to mainly come to the university campus for lectures and leave afterwards as soon 
as possible. They spend as little time on campus as possible. Local students have often chosen TalTech, 
among other reasons, for the convenience of continuing their lives with minimal interruption during their 
studies.

In contrast, for international students, TalTech forms the hub for their community in Estonia. It is often 
the reason for moving to Estonia and the place where they have made the most connections. While they 
might not relate with the campus environment, it still holds the place as the most available access to their 
studies, tools and friends. 

Neither of these groups relates to the campus as a place they have influence over.

Involving the student body
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The process of experiencing the campus, the interactions with students, and the different organisations 
around the university led to a position that the university with its various faculties and campus buildings 
is disconnected as an institution. Questions arose: What is the nature of the academic culture of TalTech? 
How is it expressed currently? To answer these questions, we analysed our experience and interactions in 
the university and researched what role academic culture is seen to play in universities.

The goal of a university is the creation of new knowledge. Academic culture defines how the institution 
organises around this goal and is expressed through the shared values, ways of working and attitudes of 
the academic community. In large part, it stems from how the academic community interacts - the way the 
students organise, the communication between professors and students, and how the different layers of 
management enable these processes.1 

Knowledge is not created in a vacuum. Instead, it can be seen as a social phenomenon. The social context 
and social structure in which it is created influences its outcome. For example, people in tightly-knit social 
structures develop similar understandings but can have a different evaluation of said understanding. 

Social relations play a vital role in the quality of knowledge produced. Having respect and feeling 
connected to academic peers leads to greater understanding and trust and thus, more effective 
collaboration.2

Trust and connections between academics facilitate communication and the sharing of knowledge and 
help to build a common language in which to speak about this knowledge. If the new ways of working 
focus on the importance of collaboration and teamwork as a critical element of knowledge creation, then 
these positive interactions need to be actively built.

The management and organisational parts of an institution are through whom the opportunities for the 
development of academic culture are created. (Adams, 2014) It cannot be strictly defined but can be 
shaped through the quality of its academic programs, administrative functions, and support services. A 
key aspect is providing proper information systems to enable a way to gain and share new information, 
simultaneously also providing the situation in which students develop, analyse and interpret said 
information. 

The academic culture that is built on collaboration is also motivating as it enables faster development 
of ideas and concepts through discussions and co-working. This necessitates having spaces that 
are purposefully made for face-to-face contact, informal discussions, and collaborative work. These 
spaces and tools further enable the individual pursuit of knowledge as an atmosphere of learning and 
advancement motivates to work harder. This is something that was referred to in the student workshop we 
carried out. Students found that working in an environment where others are also working is motivating 
because, at that moment, there are shared values and goals of advancing skills and developing ideas. This 
is, in essence, the effect of academic culture.

The success of the development of academic culture is reliant on the hierarchical structure of the 
institution itself. The development process is something that can only be shaped and facilitated. It naturally 
develops through the work students do and how they interact, meaning that the academic community 
needs to have enough freedom to make decisions and influence the way they want to work and share 
knowledge. In an academic institution, this freedom has to be facilitated.

Academic culture

The role of academic culture

The impact of academic culture
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TalTech prides itself on being the most innovative and international university in Estonia, but this 
understanding is not fully perceivable within the academic community. In terms of the structure of 
the academic courses, the focus is on collaboration and group work. Nevertheless, the way the work 
is facilitated and structured does not enable effective collaboration and hinders the development of 
academic culture. 

A clear example of this is the lack of group workspaces and meeting points along with spaces for 
individual work. In our analysis, we noted the lack of collaboration between departments. There are only 
a few places where the exchange of ideas, collaboration or even bonding between students of different 
departments is facilitated. The hallways of TalTech act as transient spaces, with only a few areas to 
socialise and relax, instead, most seating and tables are meant for waiting for lectures.

The campus environment currently works against the image of TalTech being innovative and forward-
thinking. To instil these values, new spaces made for collaborative and individual work need to be created. 

The spaces need to enable the free exchange of ideas and the development of social relations, supporting 
not just work but socialisation as well and providing tools tool to facilitate this.

The strongest representers of culture are fraternities, student councils of different faculties, choirs, and 
different hobby groups. These provide structure and space for collaboration and socialisation between 
departments but compartmentalise the culture to separate pockets. Furthermore, the culture in these 
pockets differs from one another,  belonging to a specific group rather than the whole university. It does 
not carry the unifying meaning of academic culture. Nevertheless, the existence of these culture carriers 
indicates the need for it, and the presence of people willing to organise, who need the support of right 
conditions to be provided.

TalTech is a strictly hierarchical institution. Even the student initiatives have to meet many layers of 
approval to proceed. These hierarchical structures currently hinder student initiative, making the 
development of academic culture a lot more complicated. In order to improve the current situation, 
students should be handed a higher degree of freedom in terms of organising their work and events and 
tools that facilitate this.

TalTech’s academic culture
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The quality of academic culture defines how effective a university is in creating new knowledge. Since the 
creation of new knowledge is, in its essence, a social phenomenon, the collaboration between different 
departments and disciplines is the crucial element in its effectiveness. Social relations are necessary 
for building trust and connection, which serve as the basis of communicating and exchanging ideas and 
knowledge.

From our analysis of the academic culture of TalTech, we reached these findings:

TalTech’s academic culture

Collaboration is not 
facilitated

Hierarchy limits freedom

The hallways are 
transient spaces

Few carriers of culture

TalTech focuses heavily on collaborative work but does not 
facilitate the process through spaces or tools.

TalTech hierarchical structure currently does not support 
student initiative, and students lack the freedom to organise.

The hallways of TalTech are transient spaces which support 
waiting for lectures, but not socialisation or collaboration.

The leading carriers of culture are the student initiatives 
of the university like fraternities, hobby clubs and choirs. 
However, the culture stemming from these are not unifying 
for the whole academic community.
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In order to have a better direct understanding of the ways students conduct their studies, we organised a 
co-design workshop with the aim of mapping out the practical influences and emotional needs related to 
studying. Six students from different faculties of TalTech joined us to share their university experience.

Additionally, to understand students’ needs during individual work, we created an online survey to gather 
data about their study habits.

The main takeaways gained from this workshop were:

Student workshop

Discussions among 
the group are key

Different phases of 
work have different 
needs

The way of working 
is different between 
teams

Group work is 
better facilitated in 
a physical space

It is of utmost importance that the group is aligned 
to work together, and everyone’s roles are clearly 
understood. The direction of the work requires 
alignment within the team. It is disheartening 
to find out towards the end of the project that 
members have different ideas of what the project 
is about. Discussions allow for understanding 
to be developed between the various group 
members and from that to build the group project 
to emphasise each member’s strengths.

Although at first glance, group work is something 
all members do together in one room, it consists 
of various aspects that require different support. 
Almost all group work involves research and 
writing phases that are carried out separately and 
individually between group members following 
team alignment and understanding of the goals. 
Communication is essential, and a physical 
environment fitting for different tasks can ease the 
process considerably.

The right digital tools allow connecting the work 
of different team members over the internet in 
various phases of the process.

Conversations with students brought out that the 
experiences of group work depend on a team. No 
group work people have experienced is identical. 
Therefore, group work must always establish a way 
of working that takes into account all members 
and their different requirements and expectations 
in the teamwork. The roles are established fresh 
with the start of a new project, and a student can 
find themselves taking on different roles in different 
teams.

All workshop participants agreed that group work 
is improved if there are time and space to be in the 
same room together for planning out the work and 
handling the tasks. 

This would allow for other group projects not to be 
excessively affected. Students are simultaneously 
members of different group work projects and 
handling numerous online chats takes up much time.

Instant messaging is a necessary part of all group 
work, but as it is available at all times, the excess 
use of it can become distracting and require 
attention regardless of tasks at hand.
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Digital tools are not 
enough

Individual work needs space 
for focus. Home is not always 
the best environment

Group work cuts 
into individual work

Motivation easier to lose on 
one’s own

A lot of group work currently is carried out 
without the team sharing the same physical 
space. Instead, members are communicating via 
messenger applications and sharing their work in 
shared documents and folders. All participants 
of the student workshop emphasised: group 
work needs the group to come together to do the 
work. It eases communication and speeds up the 
process.

Although it may seem it is easier to find space for individual work, 
in discussions, it was expressed that individual work is done 
best in an environment promoting focus and work. The students 
explained that working from home is not the ideal environment as it 
is full of distractions. They shared that they would willingly travel to 
a location if it provided a place to do more focused and motivated 
work for more extended periods.

Students expressed that they both consciously 
and unconsciously put group work on higher 
priority over individual work. As a result, individual 
work receives the time slots left available from 
group work. Often it happens that by the time 
the student has time to focus on individual tasks, 
they feel tired and cannot focus well. Messaging 
application notifications for group chats distract 
from the work at hand and can require individual 
work to be cut short.

In group work, the team is what keeps the motivation up. When 
working on individual projects, it is easier to lose motivation and 
end up feeling stuck when more difficult hurdles are on the way. 
When in group work, it is easy to turn to teammates to tackle the 
issue at hand together. In individual projects, there is no other peer 
around who would know the project equally well.
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To analyse the understanding library staff have of their readers and the students, we organised a second 
co-design workshop with them. This workshop allowed us to compare the similarities and differences 
between the understandings of the two stakeholder groups.

Library staff workshop

Different 
understanding of 
student needs

Awareness of the 
need for change

Traditional library 
model of order is 
outdated

Lack of clearly 
understood mission and 
vision of the library

Role of library staff
In general, library staff understands the students and 
their needs well. The differences in understanding 
appear in interpreting the new needs deriving from 
changes in work and study.

The different manners of working students 
expressed in the survey and conversations do not 
seem entirely accepted and understood by the 
library. Study hours vary, so do the environments 
students choose. Students often accompany their 
studies with side-activities such as listening to music, 
eating or watching videos. The librarians understood 
the needs of the students more uniformly.

The library staff are aware of a need for modernising 
the library experience and express many ideas of 
their own. They see students in need of workspaces 
but seem conflicted as they hold onto the idea of 
libraries requiring enforced quietness.

It became evident in the workshop that the library 
staff hold firmly onto the classical model of a 
library as a quiet space with no food or drink 
allowed on the premises. However, when they 
expressed their own ideal work environment, the 
expressed situations would not be supported by a 
traditional library.

The traditional intensely quiet environment of the 
library does not seem to fit the majority of either 
stakeholder groups.

The library staff all expressed different ideas of what the mission, 
vision and purpose of the library are. This points towards a lack of 
clear communication and strategy of the library. In order to change 
the library, the whole staff needs to be aligned in understanding the 
reasons for the changes, the goals and direction.

Some of the library staff see the need for the staff to 
provide more guidance and counselling to students, 
being a more active part of the study process. 
Others feel that students should be given the tools 
and environment to be self-sufficient in their studies, 
opting for a less involved role in the study process 
and being more like people who manage the space. 
Although different, both of these approaches show 
the library staff aim for supporting the student body 
in studying and research.



15

Our workshops, surveys and research concluded that work and studying are not linear processes, but 
rather consist of many different phases.

Phases of work

Socialising

Alignment

Letting thoughts settle Time management

Group discussions

Group co-work

Individual work

Messaging

Planning Task management

Group work

Socialising is necessary for the group members 
to get to know each other and build trust and 
friendship. It is essential, as then they can 
consider each others needs better.

The group works together to agree on important 
issues or questions regarding the project or 
working methods and to set a common goal. 
Alignment allows for the work to go more 
smoothly as people understand each others’ 
expectations and ideas better.

Contrary to assumptions, this phase is vital for 
gaining clarity. It mostly takes the form of taking a 
break but is necessary for giving time to process 
thoughts; otherwise, the progress may be slowed.

Time management means that the team discusses 
the deadlines and makes a plan according to the 
goals set. Here, possible blockers and hurdles are 
discussed in order to find solutions for these.

Intense and productive discussions about 
the project, can also involve sketching and 
researching together.

Group co-work sees the group working together 
on one part of the project, producing content such 
as code, text, a prototype, etc. Co-working is a 
highly collaborative process.

Group work also includes individual work. Here it 
requires consulting with the group and informing 
all members on the progress.

Outside of meeting times, the team needs to 
communicate. This usually happens in a group 
messaging chat. The goal is to share information 
and agree on points without having to meet 
physically.

Planning is for organising the work and agreeing 
on the next steps.

The group defines the content of the tasks that are 
required and divides the responsibilities of the team.
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Planning

Discussions and 
consultations

Letting thoughts settle

Analysis

Research

Synthesis

Producing content

Individual work

The planning phase is to organise the work and 
set goals for the project. This allows for gathering 
materials and deciding how to proceed with the 
project.

Discussions are an essential part of individual 
work as sometimes it is necessary to gain an 
outsider’s perspective. This allows for new 
approaches and ideas on the topic.

This phase is vital for gaining clarity. It mostly 
takes the form of taking a break. It is necessary 
to give time to process all the info to avoid the 
process getting stuck.

Students take the materials gathered and 
conduct systematic analysis to gain a deeper 
understanding of the matter.

In research, students work through relevant 
sources of information about the topic of the 
project to gain knowledge and insights.

Synthesis is the process of producing new 
knowledge from all that has been learned. New 
solutions for issues or ideas on the topic begin to 
emerge.

The process of creating something new using the 
knowledge generated from the synthesis process.
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Current library experience
Currently, the library hosts an extensive collection of books but also provides access to numerous digital 
collections of e-resources. It provides spaces for group and individual work, as well as some supporting 
functions. Analysis of the library experience from the viewpoint of the users allowed assessing how the 
spaces and services match the users’ needs and define areas that could be improved upon.

In terms of resources, there are two primary sources: digital and physical. Physical includes the books and 
magazines in the open stacks, while multiple online databases are included in the digital.

Most of the library currently hosts numerous 
bookshelves, and while there are many books in 
the open stacks, the shelf-space is not optimally 
used. Shelves are sometimes half-empty or 
contain a large number of books that hold dated 
information. There are also books which relevancy 
in an academic library could be questioned. The 
majority of the open stacks are relevant in studies, 
but storing multiple copies on shelves may seem 
as ineffective use of space. The process of finding 
a specific copy is time-consuming for an average 
library user.

The shelves are marked with the topic and index 
information. The information about a book’s index 
is available online, but the process still involves 
going through the shelves and looking at books 
one by one. In case the book has been misplaced, 

the process of finding it can become frustrating. The TalTech library plans to update the system to use 
RFID tracking that could alleviate this issue. RFID technology provides locational data and could give users 
a way to directly find the location of a book without resorting to the indexing system.

The collection of magazines is relevant and kept up-to-date. Unfortunately, these are stored on the fifth 
floor, in the farthest area from the entry of the library. Not many students are aware of this collection.

Most of the digital tools available through TalTech library are directed towards researchers doing in-depth 
research into their selected topic. These researchers are aware of what they are searching for and can 
navigate the intricate search engines providing them with the tools to find resources. However, for the 
average user, these tools do not support the way of working. Users are looking to explore resources but 
going through pages of ESTER or PRIMO results create a considerable cognitive load because of the 
unstructured level of detail of the information displayed.

The experience is compounded by the fact that due to the wealth of information available users go through 
more sources than ever before, creating new behaviours such as “power browsing” – a method where the 
information is scanned through diagonally in the pursuit of finding the most relevant parts.

Finding resources

Open stacks

Digital tools
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The less cognitive load the display of information puts on the user the more sources can be worked 
through in a short amount of time, increasing the quality of work.

The average users expect the tools to be intuitive and fitting their preferred method of use. However, the 
current tools are robust, offering the maximum amount of information, functions and search options as 
possible. While these functions are necessary and useful in certain situations, all of the functions at once 
make the system unintuitive and hard to use. This is why average users turn to popular search engines 
instead, as these provide a more accessible experience, however, at the cost of the quality of the work.

The library offers access to six different digital services for searching for resources:

The service handles searching for physical books and shows the availability in different libraries. It is not 
very intuitive to use as there is much information on the screen at once. The search function is robust, 
making it prohibitive for many. Currently, the service’s indexing system does not take into account the 
usual manner of online search users are accustomed to and therefore requires significant cognitive effort.

PRIMO is an online service for searching through the e-resources available to TalTech. It is the most 
modern service of all of the available but still suffers from being unintuitive displaying a lot of information 
at once. The users still have to parse through it themselves to find the relevant results. PRIMO possesses 
a very robust search and filtering system, but it is currently so complicated that it does not aid the average 
user in finding what they need.

ESTER

PRIMO
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Librarians are situated on all floors and can generally be seen at their workstations at the service desk. 
The long service desk sets a barrier for the users for approaching the librarians with questions. It creates a 
sharp division between the librarian and the library user. The library is a quiet space, and that sets another 
barrier for approaching the librarians.

The librarians’ workstations are situated at the entrance and near passageways. This placement creates 
a feeling of constant monitoring, which prevents the library space feeling welcoming and free. The actual 
role of the librarians is not fully comprehended by the majority of students who would only approach the 
librarians to ask for help with finding a specific book, but otherwise do not know what else they would 
approach the librarians with. Users are not aware of the research consultations or other services on offer.

The library offers students 6 group work rooms fitting 3-8 people and 26 individual workrooms. There are 70 
computers for public use, a computer classroom, 500 desk spaces with power outlets for devices and a few 
phone call boxes. Library offers TalTech students a 24/7 study room on the ground floor. The building itself is 
relatively large and receives adequate natural lighting, which makes the environment popular among students.

Library staff

Library workspaces

This database holds all dissertations, graduation theses, reports and library publications of TalTech along 
with other e-books, digitised periodicals and other publications. It recently received an update to match 
the TalTech brand, but the user experience was not updated in this process. The search results are difficult 
to parse as a lot of information is displayed at once.

This database contains all publications from TalTech and enables the user to search through them. It has 
the oldest user interface of the available digital databases and functions similarly to TalTech Digikogu.

This service can be seen as a subfunction of PRIMO but is accessible through a separate webpage. The 
purpose of it is unclear as it displays the results already available in PRIMO. The interface is very information-
heavy.

This portal contains a library of images from TalTech’s history. It is a part of the museum and these images 
are available to all. It seems to be updated only until the year 2013.

TalTech Digikogu

TTÜ publications

E-book / Journal search

TTÜ Muuseumi Digiteek
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The group work rooms are simple, closed spaces 
with a table, whiteboard, a computer, chairs 
and power sockets. These spaces require to be 
booked in advance through the library’s online 
booking system, but walk-ins are possible if the 
space is available. These rooms are highly popular 
and regularly in use, as there are very few similar 
options on campus. 

The group workspaces do not receive much natural 
light. All the windows open to the library space 
and are covered with semi-transparent fabric to 
enhance privacy.

The individual workspaces on offer are very small, 
closed-off spaces. Some of these spaces can be 
reserved online, some operate on a walk-in basis, 
and some require a fee to use. The individual 
private study space has a small desk, power 
sockets, a chair and an additional foldable chair. 
The foldable chair is provided to enable work in 
pairs, as the larger group work rooms facilitate 
groups bigger than three. It is debatable whether 
two people fit comfortably into the individual 
workspaces, but there are minimal other options.

The rooms receive little to no natural light. The 
user sits facing the wall with their back towards the 
glass door. Although the user is not entirely visible 
due to privacy stickers on the door, the feeling of 
being exposed is not entirely alleviated.
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The workspaces in the main library areas are rows 
of desks with chairs. The workstations all provide 
power outlets and good desk lighting; some of 
these workspaces provides computers for public 
use.

The popularity of these areas much depends on 
where the space is located in the library. The work 
area on the third floor in the open space is one of 
the most popular places on the whole campus as it 
offers ample natural light and is separated from the 
usual foot traffic in the library. It is important to note 
that this space is not located in the intensely quiet 
area, but instead receives considerable ambient 
noise from the floors below. Some areas, close 
to the stairs or close to more substantial traffic 
are less popular. Students generally prefer seats 
that are located either between bookshelves or 
separated in some other way.

The acoustically sealed phone boxes in the library 
allow users to speak at a regular volume in them. 
It offers a high desk, a stool and a power outlet. 
These boxes are meant for short duration calls only, 
users making calls longer than 15 minutes may be 
asked to vacate the space. The phone boxes are 
popular among students and staff as there are very 
few places on the campus to make a call privately. 
International students often use the privacy of these 
spaces to call home to their loved ones.
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The library offers TalTech students a study room 
with 24/7 access on the ground floor. It is a 
repurposed office with desks, chairs, power outlets 
and computers available for students’ use. There is 
also a printer-copier and a few more comfortable 
seats available. It is accessible with a student 
card and considerably popular area as it is not 
monitored or restricted in volume.

A separate computer classroom is located on the 
second level of the library. It is a separate closed 
space with numerous computers on small desks. 
As the space feels tight and the users’ privacy is 
limited, the computer workstations in the open 
library area are preferred by users.

TalTech open space analysis
Tallinn University of Technology is the largest university in Estonia. Its campus space is extensive. There is:

• 219 152 m2 closed net area
• 56 ha in Mustamäe campus

The campus open areas are shared between 11 000 students. The majority of campus space is made up 
of lecture halls, laboratories, classrooms and offices that are closed to students outside of seminars and 
lectures. This leaves students looking to work in a group or individually looking for a workspace in the 
public areas of the university campus.

There are six group workrooms in 
the library and two on campus. The 
workrooms available on campus are 
located in a corridor, separated only by 
a glass wall not allowing for privacy or 
noise protection. These have a table 
and seating for five, a whiteboard and 
a monitor that can be connected to the 
user’s device.

The open spaces of the campus are 
transient long corridors and hallways, 
where students travel from one 
lecture to the next. The corridors hold 
a few spaces for waiting in between 
the lectures and a few areas where 
students can sit more comfortably.
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At the beginning of semesters, these areas are 
rarely in use, towards the exam period, however, all 
areas are usually in use and students struggle to 
find a place to meet with their teams or revise for 
exams. 

First to be booked are spaces in the library as 
the spaces are the most suitable for the students 
and their tasks. The two group workspaces in the 
corridor of the U section of the campus are equally 
busy during this time. 

The corridors of the U section have a few small 
nooks offering a few desks that are surrounded by 
two walls. These sit directly in a corridor that sees 
very heavy foot traffic. These spaces do fill up and 
are in use even outside the exam period. Students 
using these spaces have to put up with much noise 
from people passing by as the acoustics of the 
space amplify all sounds.

The corridors have entrances to the outside. During 
winter the nooks are cold, so it is common for 
people to be seen wearing their jackets.

The common areas with couches and low tables 
in the corridors fill up between the lectures. These 
are situated near the bigger lecture halls and are 
surrounded by plants. The areas with couches 
facing each other are more in use than the areas 
where couches face the corridor directly. The traffic 
is distracting for the students who want to focus 
on either the conversation or their tasks. A few of 
these areas have a lighting solution that makes 
an odd ticking noise and only the students not 
bothered by this or wearing headphones can stay 
there for a longer duration.
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The corridors of the building itself are the most full when students are going from one lecture to another 
Estonian students spend as little time as possible on campus as they have access to other spaces they 
prefer to work at. International students make up a large percentage of the people using the common 
areas for studying as they have limited access to alternative spaces.

The social sciences building sees heavy 
traffic of students but lacks common 
spaces that the students need.

The ground floor of the social science 
building has a few couches and low tables 
in a dark and empty foyer, additionally, 
there are two exercise bikes there that we 
never observed anyone using.

The higher floor corridors are vast 
and barren, to let through the traffic of 
students between lectures. The hallways 
lack comfortable seating arrangement or 
tables, and the situation leaves students 
sitting on the floor or standing while they 
wait for the lectures. Many longer lectures 
have a break in the middle, but there is 
nowhere to spend that time comfortably.

There is also an area students seem 
to use a lot that is brighter and more 
comfortable. However, the area lacks 
divisions, natural lighting or acoustic 
solutions and is relatively small, 
considering how many students social 
sciences building hosts.
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The lack of consideration for the multiculturalism 
of the student body in the campus environment 
becomes especially evident in the cafeterias. Many 
of the students operate on a budget. Although the 
cafeterias offer considerably affordable prices, the 
food on offer is mostly of Estonian cuisine, which 
for many students used to food with more flavour 
is hard to accustom to. Dietary restrictions are 
also seldom considered. Although vegetarian and 
vegan food is slowly becoming available at the 
cafeterias, the descriptions of meals could be more 
considerate as “sandwich with meat” does not offer 
adequate information to people restricting their 
diets to certain meat only.

The price and quality ratio is challenging for the 
cafeterias to maintain. In order to make the food 
affordable, it consists mostly of carbohydrates 
and protein, which are not equally balanced with 
vegetables or greens, making the food difficult 
to digest. After this kind of meal, the productivity 
levels fall.

Many students bringing their own prepared meals 
do that for two reasons: either as a more affordable 
option or as something more fitting to their needs, 
often a combination of both. These students struggle to find a place to have their meal as the cafeteria 
spaces are often full, and they feel not welcomed in these spaces without buying from the caterers. There 
is only one microwave that all students have access to, but there is no dedicated student kitchen where it 
would also be easy to wash the dishes afterwards.

Redefining food as something that is part of the university day and fuel for the students’ and faculty’s 
work, would undoubtedly spark a process of re-evaluating the needs TalTech has for the food on offer. 

Many startups and other progressive companies have understood how much lunch influences the 
productivity of the employees and have started providing balanced and tasty lunch options in order to 
boost productivity rather than to witness the after-lunch dip in energy. 
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Spaces for socialisation

Students consider the most pleasant area in the campus to be the small cafe in the student building with 
ample light and comfortable seating.

It is important to consider the reason for its popularity: it feels the least like the rest of the campus and has 
less of the aforementioned transient qualities. The space does not communicate a time limit for the stay, 
and it is one of the few areas that promotes socialising.

There is a lack of spaces for socialising elsewhere on the campus – the spaces are either uninviting or 
there is an expectation for silence. The campus environment does not promote connecting with students 
outside one’s course and creates distance. If the goal is to aid multidisciplinary cooperation, the campus 
hinders the quality of this.

Opportunities and relevant 
examples

Oodi

In order to understand the best practices in the new ways of working and the functioning of modern 
libraries, we studied prominent organisations showing innovation in these aspects. 

Field observations at Oodi, voted the best public library in the world, were to determine what sets it apart 
and if a similar approach to a modern library could be taken at TalTech.

An interview with an expert and a tour of the activity-based office of Tele2 gave us insight into what 
changes are required in order for a company to successfully adopt an activity-based office and working 
methods.

Cleveron was consulted to understand the possible ways technology could be used to improve the library 
experience. 

Public libraries are having to reinvent themselves to keep up with the changing needs of their users. To 
explore one successful example of how a public library can be reconceptualised, we visited Oodi in Helsinki. 
It was awarded 2019 Public Library of the Year by thae International Federation of Library Associations (IFLA) 
and has been an exciting topic of discussion among service design professionals and librarians alike.

The central concept of Oodi is often described through the metaphor: the living room of Helsinki. Oodi was 
designed to be more engaging to all visitors and thus differs from a traditional public library in many ways.

The first floor of the library is intended for events and meetings. The entrance level offers quick access 
to library services such as returning books or browsing the latest additions. There are a cinema and a 
restaurant. The area itself is open with a lot of natural light. During the visit, the entrance level was quite 
crowded, however, the space never felt cramped or restricting.

The second level is dedicated to working, learning and sharing time with others. It offers a large selection of 
work and meeting rooms distinguished by the number of intended users and the equipment provided inside. 
Oodi holds a wide variety of studios and learning spaces for activities such as music production and band 
practice, cooking, 3D printing, sewing and offers powerful workstations with special software preinstalled. 
Booking these rooms can be done through an online system which lets users search for spaces based 
on what they need to do. The expected level of quietness changes depending on the area and the spaces 
clearly communicate these expectations. At the time of the visit, the majority of the workspaces and open 
communal areas were in use.
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The third level is the reading area housing the open stacks of Oodi. It is the most library-like area in Oodi, 
but the main difference from the traditional reading hall is that there is no expectation of silence. The 
space communicates this clearly and houses a cafe, areas for children to play in, an extensive board game 
collection and many different seating arrangements. The bookshelves are low, so the space feels open and 
relaxing. The majority of people in this area were not reading. Many of them were either on their phones, 
talking with friends, playing a board game or spending time with their children.

Oodi functions as a community centre and a connection point for people. It brings together people of 
different ages, social backgrounds and nationalities and provides them with many different spaces for 
meeting, learning, working and socialising. People do not adhere to the traditional library rules of keeping 
quiet in areas that do not explicitly require it. Oodi’s spaces communicate different expectations and thus 
hold different meanings for its users. Oodi is a place for users to spend their time as they see fit. 

Academic libraries cannot adopt the same model in its entirety because the primary function of an 
academic library is to enable research and studying. However, what is important to note, is the more open 
nature and relaxed rules of Oodi, enabling people to work and discuss not just in separate rooms, but 
in open areas as well. The large selection of different meeting rooms, studios and learning spaces cover 
the needs of the public in Oodi. However, in an academic context, this selection does not have to be as 
extensive as various facilities with special tools already exist on campus. Nevertheless, providing spaces 
that support meeting and working together and supporting these with a booking system that considers the 
users’ needs can shift the way a library space functions.

Through creating a space that supports and communicates new functions and offering support for it with 
digital tools, the meaning of the TalTech library could also change for the users.
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Tele2
One of the aspects understood from previous research is that as studying and working have shifted towards 
group work, and the assignments vary in structure, various activity-based areas are required in the library 
environment.

Activity-based offices and work 
environments receive much praise but 
also critique. In order to understand 
what makes some of the activity-
based offices an enormous success, 
we visited Tele2 Tallinn office and 
conducted an interview with the head 
of Human Resources at Tele2 who led 
the project of switching the whole Tallinn 
headquarters to an activity-based work 
environment. Since the move, Tele2 
employees have expressed higher 
content and workplace happiness levels.

Tele2 office is divided into different areas allowing employees to choose to work either at a standing desk 
or a regular office desk, surrounded by people or alone. When work requires the highest levels of focus, the 
employees work in an area where it is forbidden to disturb anyone in that space. Tele2 online office system 
enables the booking of meeting rooms and phone booths. The office centres around a large common area 
containing the office kitchen surrounded by glass walls which can be removed in order to open up the space 
for events and large office meetings. Often people choose to work in the common area when they need to 
talk to many people during the workday.

The head of HR of Tele2 stressed that the shift to an activity-based office was only possible because of the 
change of mindset in the organisation culture and changes in the ways of working. Tele2 once had a strict 
policy of reporting working hours, but over time a gradual shift has led to no employee needing to come 
to the office or report their working hours. Employees are responsible for setting their goals and managing 
work.

The shift to an activity-based office required developing new tools for the company and new methods of 
working, for example, transitioning to a paperless office. All documents were digitised, and new digital 
tools were adopted where necessary. The office area itself was digitally mapped to allow for employees to 
communicate their location. The WiFi routers recognise their devices and indicate their location to others.

The benefits are visible in the organisation culture and communications. Employees feel more informed 
in company progress, information spreads quickly, and people are easily approachable. There are fewer 
meetings in general. On dedicated home-office days, people choose to come to the office instead of working 
from home as the office is the best work environment for them.

Tele2’s example illustrates that a successful transition to activity-based working requires a shift in 
organisational culture and ways of working, which need to be supported by the physical space and digital 
tools. This also applies to the library as a shift towards supporting the new ways of working requires changes 
in the way the library operates, the way the physical space is used and the tools that are available for 
students and faculty to use.

Tele2 avas Ülemiste City’s uue peakontori, kus ühelgi töötajal oma lauda pole. (n.d.). Digigeenius. 
Retrieved 28 January 2020, from https://digi.geenius.ee/rubriik/uudis/tele2-avas-ulemiste-citys-
uue-peakontori-kus-uhelgi-tootajal-oma-lauda-pole/



29

Improving the book lending experience
A shift in the meaning of the library would require incorporating new technology. As the TalTech library is an 
academic library, it stores numerous copies of compulsory literature for courses. We assessed that the size 
of the library currently makes finding a specific book for lending difficult and requires a good understanding 
of the library indexing system. Even for frequent users, it may take 10-20 minutes. At the same time, browsing 
between the bookshelves is a valuable activity that allows finding books that otherwise go unnoticed. If the 
book-lending experience could be automated while preserving a reading hall offering a single copy of every 
book, a considerable amount of space would be freed, allowing other functions to be considered.

We explored different technologies that enable the automation of the book lending experience. One potential 
direction is using existing package-robot technology. In discussions with the design lead of Cleveron, we 
assessed that the current package robot solutions could be modified to store and lend books. The required 
modifications to the system would not be substantial. The space inside the robot could be optimised for 
storing books, but the operating technology would not need changes.

The emphasis is on the user experience. The issue with the current system is not the availability of books 
but the experience of lending them. Users require an understandable way to search and compile orders 
for books. There needs to be a dedicated place for picking up the books and the interaction with the book 
lending robot has to simple and easy to use. Since many users prefer using digital channels for research, the 
barrier for entry should be low, so no previous knowledge is required to use the system.

One of the benefits of an automated lending solution is that a higher density of books can be stored together, 
as bookshelves require space around them to be browsable and the books need to be within an arm’s 
reach. The automated system would preserve books better than the current library system by optimising 
the conditions inside the robot. The process of lending can have automated security measures applied to 
it to ensure proper use. For the users, being able to browse and lend books anywhere digitally allows for 
better accessibility and saves valuable time. The librarians are freed from many monotonous tasks related to 
lending books.
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The design and function of a space 
communicates expectations to its 
users and influences their behaviour

Activity-based working is a change 
in mindset and requires tools to 
support it

Existing technologies can help 
repurpose the library space and free 
it for other functions

Changing the way a space functions creates new expectations for user behaviour, 
enabling them to relate to the space in new ways. Oodi is a clear example of a modern 
library functioning as a community centre, and people behave in more social and 
relaxed ways in it as a result. By changing the TalTech library to function more as a 
workspace facilitating collaborative and individual work, the new expectations will 
influence how students relate to the space, giving it a new meaning for them.

Activity-based working is not only about providing flexible workspaces but 
requires a change in the culture and ways of working. The changes in the physical 
environment need to be supported by digital tools that help organise work and 
give information about the space. A successful shift in the purpose of the library 
requires similar support.

Automating the process of storing and lending books by using already existing 
technologies such as package robots would help repurpose the library space. By 
digitalising the experience of lending books, the physical resources of the library 
would be more accessible to all, at the same time freeing up physical space currently 
occupied by bookshelves.

Considerations to make based on 
the relevant examples



Research 
conclusions
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Digital disruption in 
searching for information

Digital channels of information have 
disrupted physical ones

The way students browse and 
process information has changed

Students prefer Google’s low barrier 
of entry

Digital channels provide information in a very accessible way and are always 
up-to-date with the latest resources and information. These are convenient to use 
as all it requires is access to the internet. The quantity of information available is 
immense.

Due to the abundance of information provided, students prefer to scan diagonally 
through as many sources as possible to find the most relevant content. This 
behaviour is called “power browsing” and requires information to be presented 
in an easily parsable way. The new generations might seem to have less focus. 
However, they are highly capable of working through this overabundance of 
information, merely needing tools that fit their intuitive ways of working.

Consequently, the preferred way of acquiring information is through online 
searches using Google and other services, as these provide quick access to 
large amounts of information in an easily parsable way. Databases have become 
massive and are ever-growing. Google offers the lowest barrier of entry to search 
large databases and displays results in a parsable manner compared to PRIMO or 
other tools on offer by the TalTech library.
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Search engine results are biased, 
and high quality curated sources 
are needed

New tools are needed to cater to 
intuitive ways of working

It is not widely registered that the information from Google is unreliable.  There 
is no curation, and the organisation of displayed results is affected by previous 
searches and paid advertisement, making the results biased. The search can only 
bring up information that is indexed for searching and accessible by Google, but 
much information on the internet is not indexed in this manner. A lot of these non-
indexed sources are available through the TalTech library digital tools, but students 
do not fully utilise these as they are not aware of them, and the tools are unintuitive 
to use.

The current TalTech library digital tools are ideal for classic researchers doing in-
depth research.

However, to cater to all students, from bachelor to doctorate and additionally, to 
the public outside the university, a new more intuitive tool enabling users to work 
through all the sources available to them (both physical and digital) and find the 
best materials is needed.
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Studying and work 
has changed

Multidisciplinary collaboration is the 
new norm

Work needs to be supported by 
appropriate spaces

The different phases of group work 
require high-level communication

The way of studying and working has drastically changed and relies now in large 
part on multidisciplinary collaboration, often between people from different 
cultures. Students are assigned more and more group work to prepare them for 
the job market, where the expectation is collaborative and interdisciplinary work in 
activity-based offices.

Students need spaces where they can freely discuss and align the team goals, 
work together and focus on a project or quickly meet to talk. These spaces need 
to feel like a natural part of their process and should be inviting. As groups have 
many different needs, finding a fitting space should also be facilitated by tools.

Working in a group is a process that consists of different phases that contain 
collaboration with others and coordinated individual work, among others. 
Multidisciplinary collaboration relies the most on high-level communication, which 
is something that is best-facilitated face-to-face. With various obligations and 
different time schedules, there are not many opportunities for students to meet 
face-to-face, which is why students often resort to messaging apps. Messages are 
easy to ignore and hard to catch up with later and can cause the team members 
to slowly step away from the group work as they do not feel involved. TalTech 
community is very multicultural, making communication harder as it often requires 
crossing a cultural barrier.
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Only a few phases of group work are 
currently supported

The new way of working needs 
facilitation by experts

The quality of individual work is 
reliant on the environment it is 
done in

At the moment, the university offers limited options for students working in a team, 
providing 8 group workspaces for 11 000 students. There are very few spaces 
supporting the new collaborative way of working of students, and thus the quality 
of the output of the university is restricted. The library offers 6 of the 8 group 
workrooms, but in general, the library only supports a few phases of group work, 
leaving significant gaps in fulfilling student needs.

Students left to their own devices will run into issues difficult to solve on their own. 
There is a chance for the groups to fall into conflict, or the individual work not to 
get done. This requires the services on offer to evolve to fit the new needs. The 
library has to move beyond consultations about sources and offer new types of 
help. The role of the library changes in the dynamic of this new way of working. 

Individual work also has changed, as it now requires students to work through 
many sources of information and analyse the findings. High levels of focus are 
needed. While the assumption is that individual work can be done at home on 
a bed, individual work benefits from having others around working at the same 
time. Home environment provides too many distractions and kills productivity, 
while a workspace designed for individual work, in the presence of others similarly 
working would be ideal.

The requirements for these spaces are diverse as individual work consists of many 
phases, and students’ preferences for the work environment can differ. The current 
individual work options on offer in the library and campus are not ideal.
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The changing role of a library in 
the academic context 

Design concept

Becoming the STEM of TalTech

The library has traditionally been the main place of work for students and faculty; the main place to get 
information and the main place to get support from experts. 

As the ways of working have changed, students and faculty are currently lacking the spaces and tools to 
work in the way most natural to them, and therefore hindered from fully embracing the new opportunities 
the new ways bring.

TalTech library has to undergo a drastic shift in how it fulfils its intended role.

Based on the research, we developed a design concept for the library – STEM.

The concept name carries many meanings and reflects the multifaceted nature of our concept. First, STEM 
is an abbreviation for science, technology, engineering and mathematics - subjects forming the core of the 
studies at TalTech. The concept name implies in this regard a focus on the development of knowledge in 
these fields. Secondly, a stem is the structure which supports a plant and helps it reach towards the light, 
enabling it to grow and branch out leaves. Similarly, STEM brings together the core subjects and acts as 
a support structure that enables the creation of new knowledge in these fields that can now be created in 
collaboration between these subjects. The different branches of STEM are its services that reach out to 
users outside the physical premises of STEM. 

The design concept STEM logo is a simple nod to a book - the symbol of knowledge, but also represents 
the different intertwined layers of STEM, the physical hub and the different workspaces within it that work 
in unison with the digital services which reach out beyond its physical walls.

When the library changes its environment and services and actively engages the academic community, it 
becomes the STEM of TalTech. A physical hub of learning that reaches out beyond its walls digitally, to provide 
support and guidance wherever it is required.

STEM is a seamless part of studying in TalTech that is designed around the understanding that studying and 
work are done both digitally and physically at the same time. We need a physical space to study in, but the 
tools we use are often digital.

The STEM physical space (the current library building) is a flexible activity-based work environment. It provides 
solutions for the different focus levels and phases of individual and group work. It also enables supporting 
activities such as computer use, one-on-one and group meetings, phone calls, relaxing, socialising and more. 
The floorplan of STEM holds different focus levels of individual and group work, with the deeper focus areas 
naturally falling towards the edges of the floor, leaving lower focus intermediate activities and services towards 
the centre. Spaces for supporting activities are spread throughout the floors to enable easy access to all users.

STEM opens up the space for work areas, as two-thirds of the open stacks are moved into a book lending 
robot. This robot automates the book-lending process through a digital solution and ensures that the books 
stay in pristine quality. Lending automation allows for more effective and controlled storage environment, fast 
user experience and reduces mundane jobs (like restacking shelves).

STEM facilitates peer-to-peer learning through larger workshop areas and computer workstations. It enables 
students to share knowledge and specific skills. Through peer-to-peer learning, students also learn useful soft 
skills such as public speaking and organising through the process. Through this facilitation, STEM connects 
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the different institutions on campus and enables collaboration between students from different faculties, 
strengthening the academic culture of TalTech.

STEM provides services that fit the new needs of the students and faculty, by focusing more on facilitation 
of work, both individual and group work. The services offered by STEM are a natural part of the workflow of 
students and faculty.

The digital services of STEM complement and support the physical environment, with essential aspects such 
as lending books, finding a workspace and lending books digitalised and made accessible throughout the 
campus. 

One of the digital tools STEM offers is STEM Source enabling quick and easy searching of all relevant 
information databases (including TalTech databases such as PRIMO and ESTER) at once and allowing the 
users to collect and share these materials in intuitive ways. 

STEM Skills digital platform facilitates the peer-to-peer learning process, by providing a framework to organise 
and sign up for student-organised classes, greatly simplifying the process of finding and arranging classes.

STEM is an environment meant for everyone and thus promotes self-governance. The people using STEM are 
responsible for enforcing the unwritten rule set like using STEM for academic work, not disturbing surrounding 
people and keeping the spaces tidy. The students and faculty have autonomy in this area, but they also bear 
the responsibility for taking care of it.

Showcasing TalTech innovation

The role of digital solutions in STEM

TalTech prides itself on being an innovation hub and advertises itself as such. The library is in a unique 
position in TalTech, situated at the heart of the campus and being accessible to all, which enables to 
showcase the culture and essence of the university more prominently.

In order to carry further the academic culture of TalTech, STEM would make use of the innovations 
of TalTech and showcase these with pride. Being a testing ground for innovations meant for public 
spaces, it can make use of the pioneering technology developed, influence the direction of technological 
developments and inspire students to develop their ideas towards tangible solutions.

There is also the opportunity for working together with external partners to help students build new 
library technologies. Guests visiting TalTech would not learn about the inventions born in the university 
laboratories or at TalTech museum but would be shown the active hub of STEM and the technology within.

The physical space and services of STEM cannot exist without their digital aspects and vice versa. The 
goal of STEM digital is to extend the reach of the services on offer as far as possible. STEM is no longer a 
building but a system that supports work through its physical space and digital solutions.

The digital solution of STEM can be accessed on desktop computers, laptops, tablets, mobile devices and 
through kiosks placed about the STEM building. The interfaces and options offered change depending on 
the device where it is used. The idea behind this is to adapt to user intention. People using the kiosks will 
be using these for specific tasks, but not for researching, users accessing STEM on their phones do not 
aim to read and comprehend complex papers, instead, use the device to navigate a space.

Wherever STEM is accessed digitally, the dashboard guides users to the function they are looking for. 
Dashboards differ between all the access points. On the kiosk, the highlighted function is the navigation 
aspect of it, other functions being secondary. The desktop and laptop version highlight tools, such as 
STEM Source and STEM Skills and the mobile version highlights the navigation aspect of STEM.
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Tools to support the 
academic community
As the way of acquiring information has changed, tools that support these new ways are needed. A lot 
of the resources on offer are already available digitally. The issue is how to work through these sources 
intuitively.

STEM Source

User needs

A new tool for searching databases

TalTech has six different digital databases for students and faculty to use to search for resources. These 
are not widely used, and some are relatively unknown. The core of the issue is not the lack of awareness 
for these tools, but that these tools are too unintuitive for most users to use. A more intuitive system that 
allows for not just for in-depth research, but also browsing in a simple is necessary.

Having a way to search all of the current valuable digital databases at once instead of going through these 
one-by-one would already be a step towards enabling more exploratory research.

Users also need the information to be displayed in a quickly parseable way, only showing the most relevant 
primary information. More in-depth indexing information is usually not relevant at first glance.

Currently, keeping track of relevant research materials is the responsibility of the user who can either use 
browser bookmarks or external software. There is a need for an integrated, intuitive solution.

Working on longer projects, a digital footprint of the materials used would be beneficial. A tool to enable 
this would allow for easier referral to the materials and an overview of the research done. 

Enabling sharing all the sources gathered with group members or the faculty would greatly benefit the 
workflow.

Lastly, having a simple solution for correctly citing sources using the same tool, would improve the quality 
of the academic writing in TalTech, and reduce the stress that comes with formatting academic writing to 
fit the set standards. 

STEM Source is a digital tool that gathers up the information available in different databases, including 
Google Search, and makes it accessible through a single search bar. It functions like Pinterest, but for 
research.

Searching multiple 
databases at once

Easy browsing of different 
resources

Saving search results to 
personal boards

Sharing research boards 
with others Source citing and text editing

Search engine connected to 
the lending system for one-
click book lending



40

The STEM Source dashboard

Searching resources focuses on exploration and browsing

The system indicates the credibility of sources

Logging in, the user lands on their 
dashboard with an overview of all of 
their boards. Users can rearrange 
these according to their needs and 
can access their recent searches.

The boards on the dashboard give 
an overview of the recently added 
materials and also suggest resources 
that may be relevant based on the 
saved board. Books and e-resources 
do not have to be separated as the 
research boards support all sources.

Search results are organised 
by categories like “Books”, 
“E-resources”, “Theses” or other, 
giving users the freedom to explore 
certain types of sources. They 
can easily navigate back and forth 
between different results.

The most relevant results are 
highlighted, all sortable and filterable. 
The overview shown about each 
resource provides information such as 
the title, author, the type of resource, 
an icon or image a credibility score 
and shortcuts of different actions.

The credibility score is a concept for a uniform metric that allows users to distinguish how credible the 
resource is. The score is based on the number of times the source has been cited and other data relevant. 
The goal is to help users navigate the search results by indicating the quality of the material allowing the 
users to think more critically about the sources they use.
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Focus on the most relevant information in the detail view

Saving resources to boards

Enabling collaborative document writing

The detail view of the resource 
provides additional relevant 
information like a description or an 
abstract and images contained within 
the resource. User has access to 
functions related to the resource, 
like citing or saving, and the view 
indicates if the resource is already 
saved to a board. 

Saving resources can be done on any screen where resources are displayed. Resources added to shared 
boards are automatically shared to others too.

STEM Source has a built-in text editor that allows users to create documents and write collaboratively. The 
system enables them to save citations from the materials they have read and then place them in the text 
correctly. It reduces mistakes in academic texts, which can get users accused of plagiarism.

Sharing boards with other students and faculty 
STEM Source makes research 
collaborative. Users can share 
boards to others using their e-mail 
address, name or by just generating 
a link. A link is useful if users want to 
consult someone about their thesis 
or research. Shared boards highlight 
materials others have added that the 
user has not yet read.
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Searching and browsing books
All the books in the ESTER system 
are searchable through STEM 
Source. It enables users to browse 
books through recommendations, 
showing related books and category 
tags. Besides tags that are already 
imported from the digitalised indexing 
system, STEM staff curates other 
allowing for more intuitive search and 
relevant results. 

The transition to STEM frees up librarians from many commitments, and their knowledge of books and 
research can vastly improve STEM. The system offers more relevant recommendations to users as the 
connections are curated by experts.

Lending books is automated
Lending books is done through STEM Source and ESTER (for outside users). The order is tied to the user’s 
university ID or reader card. The order is picked up at the book lending robot kiosk. Lending requests can 
now be made from anywhere at any time. The request is kept in the system until the student picks up their 
books or if specific time passes, the system cancels the order to free up the books.

The current way of lending is cumbersome, requiring library visitors to interface with a complicated 
indexing system and manually search through shelves. We saw an opportunity to automate this system 
to better fit the STEM concept, free up space for more workspaces and improve the process of lending 
books. The result is a book lending robot that holds two-thirds of the library’s open stacks.

The following is a description of one of the many ways a lending-robot could function and heavily based on 
the discussion with the Design Lead at Cleveron.

The proposal based on the discussions with Cleveron is robot located on the first and second floor of the 
STEM building covering an area of about 100-120 m2 on both floors. Multiple access kiosks are located 
on both floors. The students identify themselves at the kiosk using their student ID to pick up their order. 
The robot delivers the books in less than 10 seconds, a vastly shorter amount of time than lending books 
today.

Upon lending and returning books, an automated picture is taken of the items to secure a record of the 
state of the books. The RFID chip on the book is scanned and tied to the ID of the user. This eansures that 
any damage done is recorded and can be tied to a specific person, making the users more accountable for 
the condition of the books.

Physical environment to support 
the academic community
Book lending robot

The functions of the robot
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The robot itself enables keeping the books in good condition, sealed from dust and light. The humidity and 
temperature inside the machine can be kept at optimal levels, something which is otherwise challenging. 
Automated storing also helps to keep track of the exact location of books.

The data gathered from lending, along with data from STEM Source systems, can be used to make 
adjustments to the library collection. This data can significantly enhance the efficiency of the system and 
also provide suggestions to the users about which books could be interesting for them to read.

While lendable books will be stored in a lending robot for improved and faster user experience and 
automated lending system, books and browsing between bookshelves is still a vital and central part 
of STEM. The reading hall forms the hub of STEM located in central areas of levels three and four. The 
shelves are more spaciously placed, allowing the areas to feel more open while creating a more shielded 
and disjointed working environment. The reading hall would host one copy of each book in the library 
collection for on-the-spot use.

Reading hall

Researching the way people work and study, both in groups and individually, led us to distinguish the 
different needs separate stages of work have for the environment and tools. The library currently offers 
mostly individual workplaces in large open yet quiet areas, where students can study and work side by side. 
There are very few activities that fit the requirements the space sets and the actual needs are not met.

Talking to students about their preferred study environments, many revealed that they avoid using the library 
as an environment for studying, but also as an information source. The space is intensely quiet, which not 
only makes them cautious of making any sound, but also every sound is very noticeable. The distraction 
becomes amplified, making it difficult to focus while working.

While working in a group, students often work from home, communicating through messenger applications 
and using internet facilities like Google Drive or Docs. Students have stated that meeting in the same physical 
space would be ideal and that the available digital tools do not fit their needs entirely, but are still the best 
tools currently available to them.

We plotted the various activities students do and filtered out activities unrelated to studying or to the quality 
of studying.

Most of the courses at TalTech require group work from students. The academic staff is also encouraged to 
work in multidisciplinary teams as this quickens knowledge creation and brings new perspectives to solving 
problems. Individuals are usually incapable of executing on complex projects on their own as they lack some 
of the required skills. Group projects generally generate better results than individual work, which improves 
the research and development output of the university.

Groups are usually between 3-6 people and formed for different durations. Group work relies heavily on 
communication between team members for being aligned on goals and expectations. Groups that cannot 
meet and work together at the same time have difficulties and the tasks can become misunderstood. In 
these cases, groups may resort to discussing on messaging apps where the communication can become 
disjointed and overwhelming for members who are part of many group projects. Students’ other obligations 
can affect their ability to participate in teamwork and as a result, may end up being absent from the process.

Activity-based requirements

Group work
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Group work consists of different phases and levels of focus. The intense nature of this work means that all 
spaces for it need to facilitate communication and the tools need to help keep the team aligned on their goals 
and knowledge. When the team meets, it is usually for a specific reason, either to plan, work together or 
discuss the progress.

This focus level is about creating content for a project and involves hours of intense discussions, sketching 
and conceptualising, writing texts, producing prototypes, writing code. The work done together has to 
become a whole which is reliant on communication better-facilitated face-to-face. This is why it needs a 
space for the team. Teams doing deep focus work have a set goal for their project and a specific reason 
for the meeting. Deep focus group work can also mean that team members work on individual parts of the 
project, but in the same room to enable consultation and alignment with others. Deep focus work is heavily 
reliant on tools, both physical and digital, and requires the team to be able to make the space they are 
working in their own.

Deep focus group work includes, but is not limited to:

• Discussing

• Co-working

• Planning

• Sketching and sharing ideas

• Prototyping

• Co-writing

• Creating presentations of work

• Working on computer programs

• Individual work

Deep focus work
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The space for deep focus group work sees people working together for a few hours up to a whole day. The 
space needs to support this long-duration work and be comfortable enough for the people to feel at ease. 
Here, people will scatter their things around for the duration of the work, and it might not always look orderly. 
The space should communicate in its appearance that this is allowed and expected.

The usual group size is between three to five people, 
the groups are rarely larger.

The space does not need to be large, but it should 
also not feel cramped. Space large enough to move 
behind people sitting at the table enables people 
to stand when needed or leave the space without 
disturbing others.

people are more involved in the work and better 
aligned when ideas are written down for everyone 
to see. Visualisations help keep the group focused. 
Marker-pens do not have to be free of charge as 
it is difficult to keep up the stock, but have to be 
easily obtainable.

LEO Office Shanghai. (n.d.). Architizer. Retrieved 28 January 2020, from https://
architizer.com/projects/leo-office-shanghai/

At least five power-sockets per space. Ideally, these 
would be inserted into the table for ease of use.

The spaces should be designed so that it would be 
possible to take breaks and return to work without 
needing to pack everything up. Assisted by an online 
booking and indication system and a locker for 
storing valuables, this can be achieved.

Deep focus group work space suggestion

Chairs and a table large enough 
for five people

Enough room to walk behind 
people sitting at the table

A whiteboard and an easy 
access to marker-pens

Power-outlets to supply power 
for all devices

Possibility to take breaks
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Group work often requires working on a project 
on a computer. It is best to discuss a project when 
all members can see the project from one screen. 
Therefore a large screen on an extendable mount 
that can be rotated in a way that all members have 
a clear view but it faces away from bypassers 
would be ideal. Group work projects often end 
with a presentation of the work, building the slides 
and practising the presentation is easier when 
everyone can view it from the same screen. When 
the screen is not in use, it folds onto the wall and 
does not require much space.

Group work does not require a closed space. It 
may benefit from the feeling that others around 
are also focusing on their work. There has to be 
enough acoustic protection so the group will not 
disturb others and will not be disturbed also. 
Acoustic barriers enable the team members to 
work with their backs towards these, allowing for 
better focus protected from bypassers.

In order to keep the focus on work, natural daylight 
plays an important role. Being able to see outside 
and see the daylight changing helps to rest the eyes 
and allows to look into the distance while thinking. 
This will enable extended duration of work, without 
windows, people generally start to lose focus earlier.

A screen on an extendable 
mount with connection points 
for devices on the table

Acoustic walls Proximity to a window

People will be using the space for a while, so a place 
for bags and coats is needed.

A way of storing belongings

Wrike. (2019, April 2). The Collaboration Transformation: How We’ve Changed the Way We Work. Medium. https://medium.com/work-life-success/the-collaboration-
transformation-how-weve-changed-the-way-we-work-5bd99c4c4a8d

AleLeo. (2016, January 29). Vogel’s Wall 2.0: Soportes para pantallas planas 
que se adaptan a la decoración de la estancia. https://www.digitalavmagazine.
com/2016/01/29/vogels-wall-2-0-soportes-para-pantallas-planas-que-se-
adaptan-a-la-decoracion-de-la-estancia/
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Medium focus work is when a group comes together to talk about the current status of the project, to go 
over changes and make sure everyone is on board in the discussions. It usually takes about an hour. It is 
less about producing new content, but for sharing knowledge with each other. This is where most of the 
task and time management happens along with longer-term planning for the project. When the deep focus 
work mostly involves tools, medium focus work sees less of it. Teams also use this time to socialise and 
build rapport between each other.

Medium focus group work includes, but is not limited to:

• Discussions

• Alignment

• Sharing knowledge

• Task management

• Time management

• Planning

• Socialising

Medium focus work
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The space for medium focus group work sees people working together for a half an hour up to a few hours. 
The space needs to be supportive of this work and be comfortable enough for the people to feel at ease but 
does not require as much privacy or sound protection as deep focus group work. Sound absorbing panels 
should be used throughout the STEM spaces to improve the acoustics of the spaces.

Here, people meet to discuss the project progress and find solutions to surfaced problems in the project but 
do not need to spread their things to “claim” the space. Like with deep focus space, when the group feels 
that others are also working on their own projects, the productivity and focus levels rise.

Medium focus group work space suggestion

Although large groups are rare, this space should 
facilitate these groups. In order for deep focus group 
work to be successful in large groups, these usually 
split into sub-groups to work on specific areas of 
group work. Therefore, the larger teams meet in full 
only for medium or low focus discussions.

The tables can be scattered over an open space, but 
to enable better acoustics and also feel more shielded, 
use of divisions would be beneficial. This area could 
be part of the reading halls where the bookshelves and 
tables create an organic combination.

Although the team meets for a shorter duration, 
laptops and devices may be low in battery and need 
recharging.

A table fitting five to 
eight people

Semi-divided space

Some power outlets

University of Copenhagen—More than just a university. (n.d.). HOLMRIS B8. Retrieved 28 January 2020, from https://www.holmrisb8.com/single-
work/university-of-copenhagen/

Home. (n.d.). Retrieved 28 January 2020, from http://vadadesign.com/
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Short group work sees the team meeting to discuss smaller details, socialise, quickly share knowledge 
or align before lectures and presentations. It generally lasts up to half an hour. Low focus work does not 
require any tools, just easily accessible space fit for a group to meet where talking is allowed.

Low focus short work includes, but is not limited to:

• Short discussions

• Socialising

• Quick knowledge sharing

• Aligning

Low focus short work
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The space for short focus group work sees people meeting for ten minutes up to half an hour. People meet 
between lectures to share information and divide tasks or shortly align focus and motivate each other. The 
space should be therefore easily accessible and require minimal settling down. 

Medium focus group work space suggestion

It is more natural to discuss behind a table and go 
over the project, but for ease of settling in, chairs are 
not necessary. For accessibility, groups that require 
lower tables or chairs can make use of the medium 
focus area where all groups can also meet for short-
focus sessions.

Devices that are needed for the discussion may be low 
in battery.

Standing tables that allow 
placing a laptop or notes on it

Access to power outlets

Roswall Interior Design | Office space. (n.d.). Roswall_Interior. Retrieved 28 January 2020, from https://www.evaroswall.com/office-space
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There is a clear tendency in TalTech for an increase in group work. However, individual work and study are 
still undeniably part of studying and form an important ability for students to master as almost all group work 
tasks require to some extent individual work and thesis writing is generally done individually. The ability to 
study and work on one’s own is an essential skill that employers expect from all employees. Nevertheless, 
with the attention span shortening in younger generations, it becomes more and more crucial to provide 
support in the environment and services on offer.

Currently, the expectation for individual work is that it is done at home and can be done anywhere, a prime 
example being the bed. Our research shows that this environment does not support the productivity of 
students. There are too many distractions available. Furthermore, students claim they work better when they 
have others around them also working, rather than just being alone. One is less likely to distract oneself when 
others around are being productive and are compounded by the number of surrounding people working. 
The atmosphere of a workspace is essential to productivity, something that is hard to achieve at home or in a 
dorm room. 

Individual work also consists of different phases that include various activities, which all need a different type 
of environment to be productive. 

Individual work can roughly be divided into three phases according to the required focus level.

Individual work

Productive content creation requires the mind to focus on the task at hand entirely for hours. Unfortunately, 
there are many distractions. Younger generations especially are finding it challenging to work focused for 
hours at hand. It is falsely assumed that working on one’s own is possible without supporting environment.

The environment and tools need to offer support and be readily available for use. It is important to note the 
need for settling into the work environment and making the space comfortable for one’s use, laying out 
notebooks and tools for the task, along with anything else that might be required. The environment must 
limit distractions, and all necessary tools and devices should be at hand, but not hinder work by being too 
cumbersome.

Deep focus individual work includes, but is not limited to:

• Writing the thesis

• Writing essays

• Research

• Studying for exams and tests

• Preparing for lectures

• Working individually on one’s 
part of a group assignment

Deep focus work
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The space for deep focus individual work is for people that intend to work on their own for a more extended 
period of time. The space does not need to be separated by walls and does not require sound isolation. 
People seek a work environment where they can sense that other people are also focusing on their work. 
It creates a higher level of motivation, even when the people in the space are not visible or otherwise 
noticeable. As people are in this space for hours, they will scatter their things around for the duration of the 
work, and it might not always look orderly. The space should communicate in its appearance that this is 
allowed and expected.

At least two power-sockets per space. Ideally, these 
would be inserted into the table for ease of use.

Individual deep work may see people working on a 
computer or using notebooks or books, mostly it is 
a combination of these, and the desk have enough 
space for these.

The spaces should have lighting that can be 
controlled separately by the person working 
according to their requirements.

There has to be enough room to stand up and take a 
few steps without stepping outside from the privacy 
of the space. Stretching and moving is beneficial in 
long-duration work.

People will be there for a while, so a place for bags 
and coats is required.

The workspace should be protected from passers-
by seeing into it, but should also be open enough to 
feel connected to the main space of the work area. 
The separations should be acoustic panels to allow 
maximum sound absorption.

Deep focus individual work space suggestion

Power-outlets to supply power 
for all devices

A desk large enough for a 
laptop and a few books, a 
comfortable chair

Control over lighting

Room to move around
Storing belongings

Privacy and sound-protection
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Focus is lost when the person is distracted. Their 
back must be shielded from anyone entering the 
space or seeing into the space from that direction. 
Entering into the semi-private deep-focus space 
should be from the angle facing the person working.

Even when working individually, sketching the ideas 
out on a larger surface allows for better clarity 
and structuring. Working standing up is also a 
good disruption from the regular rhythm of work. 
Marker-pens do not have to be free of charge as it is 
challenging to keep up the stock, but these have to 
be easily obtainable.

Natural daylight plays an important role in focusing 
on work. Being able to see outside and see the 
daylight changing helps to rest the eyes. This will 
enable an extended duration of work. Without 
windows, people generally start to lose focus earlier.

The spaces should be designed to enable taking 
breaks and returning to work without packing 
everything up. An online booking and indication 
system along with a locker for storing valuables 
enables this.

In order to avoid disturbances, it should be possible 
to show that the individual workstation is occupied.

Some students benefit from working with two 
screens. Individual deep workspaces need to 
support this. Students and faculty can lend these 
devices for their work.

Shielding the person

A whiteboard and easy access 
to marker-pens

Proximity to a window

Possibility to take breaks

Indication system

The space should support a 
secondary screen
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Medium focus work sees students and faculty working on tasks that can allow for divided attention or a 
comfortable, leisurely environment. This sees tasks that can be done in shared spaces and environments as 
the focus here is not on generating new knowledge or synthesis, but obtaining existing knowledge or going 
over what is already known. Medium focus also contains discussions with peers about the individual work 
being done.

Medium focus individual work includes, but is not limited to:

• Reading (i.e. books/periodicals)

• Taking notes

• Listening to audio files

• Revising

• Discussions with peers

Medium focus work
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The space for medium focus individual work sees people working, studying and reading for a half an hour up 
to a few hours. The space needs to be supportive of the various activities people may be using this space for 
and therefore offer variants of spaces for these requirements.

The space should be comfortable enough for people to feel at ease but does not require as much privacy 
or sound protection as deep focus group work. Sound absorbing panels and materials should be used 
throughout the STEM spaces to improve the acoustics of the spaces, but no open-area space requires the 
users to be completely quiet. 

Like with deep focus space, when it is felt that others are also working on their own, the productivity and 
focus levels rise.

Medium focus individual work space suggestion

Medium focus individual work is often 
not about writing or revision, but instead 
reading a book or working on the 
computer in a more comfortable setting.

People often require to charge their laptops or 
other devices during the time here.

To hang a coat, a jacket or a bag.

Discussions between two people 
are not very loud, and a comfortable 
space is ideal for this type of activity. 
Sound absorbing materials ensure 
that the discussion does not disturb 
people nearby.

Comfortable seating 
with enough table 
space for a laptop or a 
notebook

Power outlet for one deviceHooks for jackets

Enabling discussions 
in a pair

Blå Station—Innovativa designmöbler tillverkade i Sverige—Blå Station. (n.d.). Retrieved 
28 January 2020, from http://www.blastation.se/

BOB JOB – Blå Station. (2018, October 24). ScandinavianDesign.Com. https://www.
scandinaviandesign.com/bob-job-bla-station/
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these tables enable lent computers to be used, 
the divisions can be lifted in order to work in a pair. 
Working side-by-side with people also focusing on 
their own work can be motivating. Larger desk space 
is required in some cases, also in medium focus 
work, this solution allows this type of work.

The table need to be lit without creating distracting 
shadows.

People often require to charge their laptops or other 
devices during their time here.

This work solution can be diverted into a workshop 
table or for an event by lifting the divisions and 
sound panels.

A large shared table with 
privacy divisions

Good source of lighting

Power outlet for two devices

Liftable divisions

Discussions between two people are not very 
loud, and a comfortable space is ideal for this type 
of activity. Sound absorbing materials ensure that 
the discussion does not disturb people nearby.

Similar solutions could be created directly facing 
windows enabling people to work with more 
natural light and a view to the outside.

Enabling discussions in a pair

Can be placed near window

To hang a coat, a jacket or a bag.

Hooks for jackets

De Vorm AK 1 | DURF projectinrichting. (n.d.). Retrieved 28 January 
2020, from https://www.durfprojectinrichting.nl/producten/
akoestische/ak-1-pet-felt-workplace-divider/

De Vorm AK 1 | DURF projectinrichting. (n.d.). Retrieved 28 January 2020, from https://www.durfprojectinrichting.nl/producten/akoestische/ak-1-pet-
felt-workplace-divider/
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It is sometimes needed to be able to work for a few moments without fully settling in. The tasks might require 
quick access to the internet or short read-through of notes. Gathering thoughts between lectures and getting 
up to speed with what is coming up also needs to be supported. Low focus areas support “in between 
activities” such as waiting to meet up with someone or taking a break from work.

Low focus individual work includes, but is not limited to:

• Sending e-mails

• Reading through of notes

• Internet browsing

• Waiting

• Taking a break

Low focus short work
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The space for short-focus individual work sees people stopping for a few minutes up to half an hour. The 
reasons for using this space differ. It could be used either in passing-by on the way to a lecture or a meeting, 
or in the reading hall when browsing books. 

Short focus individual work space suggestion

These should allow placing a laptop or notes, be 
easily accessible and require minimal settling-in.

Devices that are needed may be low on battery.

Standing and sitting desks 
near the window

Access to power outlets

Modern Office Design Ideas With Elegant Accent—MagzHome. (n.d.). 
Retrieved 28 January 2020, from https://magzhome.com/2019/09/26/
modern-office-design-ideas-with-elegant-accent/

DLG creative workspace | Bloomint Design. (n.d.). Archilovers. 
Retrieved 28 January 2020, from https://www.archilovers.com/
projects/244306/dlg-creative-workspace.html
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A simple chair solution in the reading hall 
and throughout the space that would 
also allow using a laptop, a notebook or 
a book.

These should be placed so that when rotated, can 
enable discussions.

Simple chairs placed 
throughout the space

Placed to enable discussions

Innovation C. (n.d.). Products for People. Retrieved 28 January 2020, from https://
p4.design/products/innovation-c

Innovation C. (n.d.). Products for People. Retrieved 28 January 2020, from https://p4.design/products/innovation-c
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Supporting activities

Not all students have computers capable of doing complex and resource-intensive activities such as 
rendering and modelling. Some students do not have access to a personal computer, which makes offering 
computer access in STEM vital. All studying at TalTech requires access to online materials and web-based 
systems.

Computer workspaces are used by students to work on complex projects that require special software and 
skills. This includes resource-heavy activities such as 3D modelling, advanced physics calculations and 
rendering of videos and 3D materials. These activities can take a while due to the technical nature of the 
tasks and attention to detail required. Students need to focus and should not feel hindered by the technical 
limitations of the computer. These workspaces can also be used to teach students to use programs and 
technical skills. 

Traditionally computer classrooms pack many computers together to save space and students work with 
their back and screen exposed to others. When being taught, students sitting up front have an advantage 
since they have a better connection with the teacher and can see what they are doing more clearly. Students 
can spend hours sitting down in these classrooms, and if many computers are running at once, the space 
can get hot.

We see computer use divided into two levels of focus. Working on demanding programs and using 
computers to write reports or essays resembles more deep-focus work, using devices to browse the internet 
or read online articles, resembles mostly medium-focus work.

Computer use
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People using the deep work computer stations are looking to work for hours undisturbed. The spaces do not 
have to be closed off, only offer the required amounts of privacy. 

Computer deep focus work space suggestion

The space for computer use should enable for a 
considerable amount of privacy and protection from 
lighting that lowers the screen visibility.

The view to the screen and immediate passing 
behind the person working should not be possible.

More technical programs benefit from using two 
screens and the space should have readiness for it 
to make the use easy.

It is motivating to feel the presence of others working 
nearby on similar things. These spaces do not 
require immediate separation and can be grouped so 
that as a whole the space obtains multifunctionality. 
For example, in group formation, these spaces 
can be used to hold workshops to teach computer 
programs.

People often require to charge their laptops or other 
devices during their time here.

As people are using these workplaces often for 
hours, change of position is desirable as most 
posture problems are connected to extended 
computer use.

Compared to conventional computer classrooms, 
in order to work undisturbed, distractions should be 
limited. 

To hang a coat or a jacket.

Privacy from passers-by and 
light

Privacy curtain to enable 
focus-space

Possibility to attach a second 
screen

Working among others

Power outlet for two devices

Adjustable desk height

A personal station

Hooks for jackets nearby

My Hive. (n.d.). Bo Bedre Erhverv. Retrieved 28 January 2020, from https://bobedre-erhverv.com/produkter/akustik/my-hive-2/
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People using computer stations for medium focus work do not require protection from all distractions. 
Enough privacy and right workspace conditions will enable them to work on their projects as long as the 
devices themselves fit their needs.

Computer medium focus work space suggestion

Working side-by-side with people also focusing 
on their own work can be motivating. Larger desk 
space is required in some cases in medium focus 
work, this solution allows this type of work, besides 
the computer, the user may require to use books or 
notebooks.

People often require to charge their laptops or other 
devices during their time here.

To hang a coat or a jacket.

A large shared table with 
privacy divisions

Power outlet for two devices

Hooks for jackets nearby

The table need to be lit without creating distracting 
shadows.

Good source of lighting

De Vorm AK 1 | DURF projectinrichting. (n.d.). Retrieved 28 January 
2020, from https://www.durfprojectinrichting.nl/producten/
akoestische/ak-1-pet-felt-workplace-divider/



63

To facilitate better work and productivity, spaces, where two people can comfortably meet undisturbed, are 
required. The users need the option to make video calls. These are important for work as sometimes a team 
member or project partner cannot be physically present, but discussions need to happen, and information 
has to be shared. Video calls allow for body language and facial expressions to also be taken into account, 
improving the quality of communication.

International students are very much affected by being away from home. Homesickness can reduce the 
quality of work and lead to depression, which might stop the student from coming to university altogether. 
Family can provide support and motivate international students to work on their education, especially during 
more stressful times. This is also best achieved through having video calls in a private space as it allows the 
students to see their family and friends, not just hear them and connect with them.

The uses could be, but are not limited to: 

• A pre-planned consultation with a research or group work expert to 
consult

• Meeting with a peer to discuss in confidence, whether study-related 
or private.

• Meeting over video-call. This includes consulting over video calls, 
meeting with a team over a video-call, but also for international 
students, calling home to ease homesickness and enable better 
emotional support during studies.

• Being alone. Many students live in situations where privacy and being 
alone is not possible. Working in a team can also be overwhelming to 
people who are not used to it. The spaces should enable students to 
process their thoughts and recover from stressful situations.

One-on-one meetings
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One-on-one meeting space suggestion

When many spaces do not require full 
soundproofing, then here, in order to feel secure 
and confident in the conversations, it is required.

Although the space should not feel claustrophobic, 
the interior and people in it should not be visible 
from outside. Some level of visibility is needed for 
security and control of the space and therefore 
needs to be carefully considered.

These spaces need to be bookable on the online 
system and require indication to the outside when 
in use.

As these spaces are used to consult and talk in 
confidence, the space should make the users feel 
at ease.

Everything that is needed for a good quality video-
call and to make sure the people using the devices 
do not feel limited by the technology in talking over 
the video-call.

Soundproofing and doors

Privacy from the outside

Booking and indication

Comfortable seating, interior 
and lighting (dimmable)

Seating for two people

Excellent internet connection, 
screen, connection point, 
speakers, camera and 
microphone

Office Tour: Supermetrics Offices – Helsinki. (2019, September 
19). Office Snapshots. https://officesnapshots.com/2019/09/19/
supermetrics-offices-helsinki/

Eventbrite – San Francisco Headquarters. (n.d.). Architizer. Retrieved 28 January 2020, from https://architizer.com/projects/eventbrite-san-francisco-
headquarters/
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Sometimes projects require for teams to talk to external partners or team members working remotely. 
These meetings require all team members to be present, so a larger room equipped with everything 
needed for a video-call is necessary. Video-calls allow to communicate better and enable sharing the 
screen with others connected to the call so that important visual information can also be shown. Some 
projects are also confidential and cannot be discussed publicly, which also makes privacy an important 
factor.

Students require counselling one-on-one but also in groups, thus there is also a need for a room that 
can comfortably fit enough people is private enough to facilitate conversations without bothering others 
and can be booked for a designated time. The requirements for this space are similar to the one-on-one 
meeting spaces, with the difference that the group meeting spaces need to fit six to eight people.

Private group meetings

Private group meetings space suggestion

When many spaces do not require full 
soundproofing, then here, in order to feel secure 
and confident in the conversations, it is required.

These spaces need to be bookable on the online 
system and require indication to the outside when 
in use.

Soundproofing and doors

Booking and indication

Seating for six to eight people 
around a table

Although the space should not feel claustrophobic, 
the interior and people in it should not be visible 
from outside. Some level of visibility is needed for 
security and control of the space and therefore 
needs to be carefully considered.

Privacy from the outside

As these spaces are used to consult and talk in 
confidence, the space should make the users feel 
at ease.

Everything that is needed for a good quality video-
call and to make sure the people using the devices 
do not feel limited by the technology in talking over 
the video-call.

Comfortable seating, interior 
and lighting (dimmable)

Excellent internet connection, 
screen, connection point, 
speakers, camera and 
microphone

65
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Occasionally at any focus level work, people require to make or receive phone calls. It is not ideal to 
answer these in the working areas as these may disturb others or can be overheard, it is best to have 
easy access to a space that enables calling in a more suitable setting. These spaces should be scattered 
around the environment so that the use of these is encouraged and accessible.

Phone calls

Phone call space suggestion

As the environment is not required to be entirely 
quiet, full soundproofing and separation are not 
required. Acoustic separations are enough.

Soft lighting will make use more comfortable.

Fitting amount of privacy Lighting

The device may be low in battery, charging may be 
required.

The solution should support taking notes during 
the call. A desk large enough to hold a laptop or a 
notebook is necessary.

Power-outlet

Small desk-space

66

Epicenter Stockholm Sverige. (n.d.). Abstracta. Retrieved 27 January 2020, from https://abstracta.se/sv/projekt/epicenter-stockholm-sweden/
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Students’ lecture schedules often have gaps in them where it is not reasonable to go home or to work, 
but are long enough to warrant some activity. This time is generally used just to relax and do less taxing 
activities such as light reading.

Sometimes students take a break during group work and do something else as well. It is essential to have 
a comfortable feeling space that enables these activities as they help the student focus better later on. 
There is no expectation of working in this space.

Similar requirements to space are when browsing through periodicals and keeping up with daily news. 
Newspapers and periodicals should be easily accessible and available in an easily accessible location 
within a comfortable seating and relaxing area for ease of reading.

Relaxing/wind-down/reading periodicals
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Relaxing/wind-down/reading periodicals 
space suggestion

During study and work, access to daylight can 
be scarce. As the library space has a great open 
area with natural lighting available, this would be 
best utilised for this area, where the academic 
community can make themselves comfortable and 
wind-down or recharge.

People have different preferences and will 
use this space for various reasons. The 
seating must support this.

An open area with great 
natural lighting

Many different comfortable 
seating options

People may choose to use this area together. The 
space must allow this without disturbing others.

To enable recharging devices between lectures 
and meetings.

It is best to have a comfortable light source for 
each seating arrangement, so the user can choose 
whether they want to read in bright lighting or wind 
down in a more dimmed setting.

Areas to sit together

Power-outlets

Lighting that can be controlled 
individually
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Napping

68

Napping space suggestion

See-through separation in an area with less traffic 
would be enough to enable comfortable, peaceful 
setting feeling protected from disturbances.

An environment that is comfortable and suggests 
relaxation, fitting many sleeping-pods.

Separation from the rest of 
the work environment and 
moderate privacy

Comfortable, relaxing 
environment

the user should trust the device enough to allow 
to be guided into the nap and woken up at the 
decided time. The devices must also evoke 
cleanliness and be easily cleanable.

Offering moderate privacy, supporting only short-
time napping and guiding the user in the process.

The device should feel 
trustworthy

Solutions specifically 
designed for this are available 
and proven effective.

The napping chairs should be 
tested and designed solely for 
this purpose

Sanders, A. O., Rachel. (n.d.). 25 Clever Products That Will Make Your 
Office So Much Better. BuzzFeed. Retrieved 28 January 2020, from 
https://www.buzzfeed.com/alannaokun/better-desk-better-day

Ryan, K. J. (2017, December 29). The World’s Coolest Offices of 2017. 
Inc.Com. https://www.inc.com/kevin-j-ryan/ss/best-of-worlds-coolest-
offices-2017.html

Rest is a crucial part of studies that goes unnoticed at the university. Working for extended periods 
will reduce productivity. Once fatigue sets in, it is often seen as a reason to stop working, but taking a 
10 - 20 minute power nap can significantly reduce this feeling and is found to be better than caffeine for 
improving verbal memory, motor skills and perceptual learning.3 This can be beneficial between lectures, 
as some days can be packed with different subjects and be mentally taxing. A 20-minute nap may seem 
unproductive, but the boost in productivity it enables afterwards makes this a valuable time investment.

Sleeping pods have already been used in many institutions. In Manchester University, there are sleeping 
pods that allow for 20-minute naps, which are supported by ambient music and lighting to help the 
students relax.4 The results have been promising.
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Students look for areas where they can meet and socialise without the expectation of work or making 
purchases. These spaces are scarce on the campus. This activity is desired by many students, as they 
want to connect with others and make friends outside their own coursemates. It is also essential as the 
connections made during studies help students later with their career. Socialising requires a space where 
it is allowed to communicate and congregate freely.

Socialising

69

Socialising space suggestion

People congregating and freely communicating 
requires acoustic setting that does not amplify 
but instead reduces the generated noise. When 
people can hear each other, they do not feel the 
need for speaking more loudly, and it enables the 
noise levels to be contained. 

Excellent acoustic setting Access to power outlets.

Easily-accessible location.

Comfortable spaces for 
groups with excellent noise 
localisation.
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Snacking and having a drink is a natural activity that supports working and productivity.

Snacking keeps blood glucose levels even throughout the day, reducing the danger of a dip in energy 
levels. The brain requires much energy to do mentally challenging work, and eating provides the energy 
it needs. Both eating full meals and snacking are equally important when working so both should be 
supported.

Similarly, coffee and tea support the thinking process, as these both boost alertness and mental function 
for a while. These also serve a different need, giving students a reason to take a quick break from work, 
stretch and move around a bit. Similarly, drinking water helps students avoid headaches and fatigue while 
working, keeping hydration levels up.

Snacking and drinking liquids while working should not be frowned upon at the working areas of STEM. 
Encouraging snacks and drinks that are contained and do not create smells or smear/stain/soil will set 
the tone for the environment. Having water fountains on each floor would fill a basic human need. Beyond 
this, having an option to get a cup of coffee and tea would also be a significant boost to productivity and 
lessen the number of students bringing their own drinks, providing more control over what is consumed 
on the STEM premises. Students also should not bring their own food into the STEM work area, but 
snacking can be enabled by providing specific healthy snacks through vending machines. As STEM 
encourages responsibility of the users, the self-governance of the community will ensure that rules are not 
overstepped.

Snacking and drinking coffee/tea

This encourages short breaks. This service should 
require either using the user’s own cup or renting 
a reusable cup for a small fee to encourage waste 
reduction.

Easily accessible water fountains that allow 
refilling drinking bottles. Hydration is vital for 
retaining focus and reducing fatigue.

Warm drink stations at STEM

Water fountains

Vending machines with 
healthy snacks
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Food is fuel. The quality of food affects energy levels and productivity and work efficiency. Although 
the university cafeterias aim for affordable meal choices, these are not balanced well for the knowledge 
creation work of a university. STEM should consider this, and the cafeteria at STEM should offer well 
balanced and approved choices of meals that also fit the tastes of the international community in TalTech. 

The dining area should be perceived more like a food court than tied to the cafeteria selling meals. 
Students that bring their own prepared food to the university require a place to heat it and wash the 
containers afterwards with dignity. Bringing one’s own food should be supported and encouraged as 
it usually more nutritious, but additionally creates more equality between students when they can eat 
together.

STEM has a unique opportunity to recognise the different cultures at TalTech by inviting more diversity in 
food into the student campus by facilitating a few different smaller food vendors and food trucks that also 
provide well balanced and affordable meals. These vendors could change on a rotation basis, providing 
diversity in the food offered in TalTech and enabling more inclusive choices. The food court and dining 
area would attract the academic community to socialise and interact with one another.

Meals at STEM

Options to heat food and wash the containers 
afterwards.

An area designated for food vendors and food 
trucks, that can serve different types of healthy, 
affordable and diverse meals.

Accessible to everyone regardless of where the 
food is made.

A student kitchen

Food vendor area

Shared dining area
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The STEM workspace floors (second to the fourth floor) are divided according to a focus structure to enable 
effective working and use of space considering the needs of the users in different levels of focus in regards to 
distractions and noise. The physical environment needs to clearly communicate its functions to remove any 
confusion about which space is best for the user to use.

The design and placement of the workspaces need to naturally filter users to the appropriate space 
depending on their accessibility and functions. For example, short-focus workspaces need to be easily 
accessible, occupying areas where many people transition through. In contrast, the more functional 
individual deep focus spaces should be less easily accessible to minimise disturbances and distractions. By 
moving to that space a conscious decision to focus on work is made. Choosing a workspace is a deliberate 
action that requires the user to understand their own needs and moving to the space promotes a shift in 
mindset towards the type of work the space enables.

The STEM digital navigation system gives information about noise levels in various areas and how many 
people are currently using certain areas to allow for more informed decision making.

All the workspace floors follow one logic. The deeper focus individual and group work areas are situated on 
the perimeter of the floor on opposite sides. This is so the discussions in the group work deep focus areas do 
not bother the people working in the individual deep focus areas. Simultaneously, people gathering in certain 
areas to work on similar tasks allow for higher motivation and “get-it-done” crowd mentality.

Towards the centre of the space, a mix of different focus levels of medium and low focus individual and group 
work areas are used and overlap. It creates a better flow of work areas and more natural dynamic change in 
space between the different spaces.

The centre of STEM provides services for its users, on the floor plans, this is also where services are mostly 
located, where STEM staff can mostly be found. As these are equally accessible to users from all focus 
areas, it enables consistent service availability.

Supporting activities are spread throughout the floor with many one-on-one meeting rooms and phone 
booths available. There are a few private group meeting rooms spread through the floors as well.

STEM floor plan
Workspace floor plan flow

Group work

Deep work Medium work Short work

ServicesIndividual work
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STEM first level

The first level of STEM is an open area that is meant for socialising and eating meals. The function of 
the space is enhanced through a student kitchen, equipped with appliances students need to heat their 
own meals and wash the containers afterwards. Both cafeteria food and home-cooked meals are equally 
welcome.

There is a designated spot for different food vendors, who offer a more diverse and international meal 
experience. The vendors change on a rotation basis.

The first level has an access point to the book lending robot.

Socialisation area

Student kitchen

Book lending robot

Eating areas
Page 70-71

Page 69

Page 70

Page 42
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STEM second level

Medium focus 
group work

Low focus 
short work

Deep focus 
group work

Deep focus 
ind. work

Computer 
deep focus

Services area

Phone booths

Meeting rooms

Medium focus 
ind. work

Computer 
medium focus

Low focus 
ind. work

Page 48

Page 50

Page 45-46

Page 55-56

Page 62

Page 58-59

Socialisation area
Page 69

Book lending robot
Page 42

Page 52-53

Page 61

Page 84-85

Page 66

Page 64-65

The second floor is the most concentrated on studying and working. It is the main connection point with 
other university buildings and therefore sees the most traffic of students.

The individual work areas marked in blue divide into three focus levels. Deep focus areas, where people 
work alone without distractions are situated near the windows, to allow for natural light and a view, but also 
to limit distractions and traffic near these areas. The individual deep work areas are have spaces between 
each group so the rest of the floor would receive natural lighting. These break-zones between the deep 
focus areas are more casual low focus individual work areas that allow people to take a break from deep 
focus work, or to just work on a smaller task. Low focus individual areas are scattered around the floor 
plan and enable the various activities of low focus individual work.

Medium focus individual work areas are situated further from the entrance and divided into separate areas 
in order to provide different settings (light, volume, seating, proximity of services) for people to work in.

Areas marked in orange on the plan show computer work areas. Both, deep focus and medium focus 
computer work areas are accessible on the second floor, so students can access these with ease. More 
computer workstations can be found on the fifth floor.
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STEM third level

Medium focus 
group work

Low focus 
short work

Relaxing/wind-down/
reading periodicals

Deep focus 
group work

Reading hall

Page 48

Page 50

Page 67

Page 45-46
Page 43

The 3rd and 4th floor centre around the reading hall. The open area on the third level could be made 
accessible also from the second level through a new set of stairs. Its function is for relaxing, winding-down 
and reading periodicals that are placed in the area.

The group work areas, marked green on the floor plan, are divided into three focus levels. The deep work 
focus spaces are placed close to the windows for natural daylight and less distractions from passers-by. 
These are also grouped together with intentional gaps between the spaces to allow for daylight to enter the 
rest of the floor. 

The medium focus group work areas are spread throughout the floorplan on the SOC-building-side and 
centre around the bookshelves of the reading hall, marked in striped white. The bookshelves should be 
placed so that the books are accessible from one side and create a shield from the opposite side for the 
group work space. Low focus group work areas are mostly located on the second level, but are also, to a 
lesser extent, available on the third and fourth floor.

There are areas in the library building are open to the floor above, leaving a gap in the floor above it. It is 
important not to place deep focus areas directly into these spots as these take away from the feeling of 
privacy. Instead comfortable medium-focus relaxed seating (light blue areas) would be ideal. The daylight 
coming from the high windows and feeling of open space fit these areas well.
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STEM fourth level

The fourth floor is very similar in its build to the third floor, the centre featuring the reading hall facilities. 
On all floors of the STEM workspace, there are bookable one-on-one and group meeting rooms available 
for video calls and consulting services. On each floor, close to both individual and group work areas are 
acoustic phone booths for short calls.

The fourth and fifth floor have napping areas separated from the rest of the floor that allow the users to 
have a 20-minute power nap to restore energy levels.

Napping area
Page 68

Phone booths

Meeting rooms

Page 66

Page 64-65

Reading hall
Page 43
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STEM fifth level

The fifth floor is the designated STEM Skills area. It functions as an area for peer-to-peer learning. It 
provides flexible open spaces that can be configured based on the needs of the workshop or class 
and deep focus computer workstations for technical skill classes. The specifics of this area and the 
accompanying digital solution are described in the chapter “STEM Skills”.

This floor also features a few meeting rooms for consultations and skype-calls.

There is a napping area separated from the rest of the floor that has sleeping pods for 20-minute naps.

Napping area

STEM Skills 
open area

STEM Skills 
computer area

Page 68

Page 81

Page XX

Meeting rooms
Page 64-65
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The STEM building removes all artificial physical barriers and is naturally open and accessible. STEM 
spreads outside of the current library environment to the ground floor with an access point to the lending 
robot, a food court and a social area and to the second level with socialising areas near the main pathway 
of the campus. Upon entering the current library areas, the space becomes a more focus-driven work and 
study environment. The third level open area for periodicals is also directly accessible from the pathways. 

As STEM is a seamless part of the academic experience in TalTech, entering the environment has no 
noticeable barriers, the security of devices and books is achieved by the use of tracking systems and 
beacons.

The ground floor and second level of STEM are open from 6.00 to 00.00 every day, and the other floors are 
open from 8.30 to 20.00 Monday to Saturday. These opening hours derive from our analysis that during the 
day, students spend much of their time in lectures and with other obligations and study often between 6 PM 
and midnight. STEM does not support a 24h studying room as rest is crucial in learning and brain recovery. 
Studying at night should not be encouraged. STEM is a workspace enabling high levels of productivity, 
enabling students and researchers to work efficiently along with getting sufficient rest at night. The opening 
hours are tied to the schedule of public transport connecting TalTech with other areas of the city.

By opening the first two floors earlier, STEM enables students to come in during the morning and prepare for 
their first lectures or exams, and by keeping the same floors open until midnight, the STEM space is available 
during the main study hours. These levels are also staffed at the opening hours, lessening security concerns 
the unmonitored 24/7 study space created previously.

The STEM system gives as much information about the physical space to its users as possible. This includes 
information about which areas are occupied and how long these will be occupied for, the types of spaces 
available and the purpose. The purpose is giving the users a framework through which they can choose the 
best space to work. 

The use of the resources, such as whiteboards, cameras and screens, can be organised through the digital 
system. To make sure that the areas are used by people who are making use of the resources available, a 
system needs to facilitate the process of finding a workspace.

It is beneficial to the students and faculty as it assists in finding a space that works the best for the specific 
needs. The system removes uncertainty and introduces the spaces available at the same time.

Navigating the STEM space
Opening up the space of STEM

Opening hours

Booking system
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The booking system for STEM is accessible from all devices. The goal of the system is for the user to quickly 
find an area fitting their or their group’s needs. It gives a visual overview of all of the library floors and enables 
the users to see which areas are in use and their levels of noise. Users can navigate between library floors. 
The bookable areas indicate availability. Users can filter the areas according to their needs, and the system 
recommends spaces to them. 

Booking a space on a STEM kiosk is done through either tapping the university ID or reader card at the kiosk. 
Additionally, the user can choose the space by walking up to a free workspace and using the ID on the reader 
there. The same reader can be used to free the workspace for others once no longer in use. This enables a 
quick start to work without unnecessary interactions.

STEM also features areas that do not require booking. If a user wishes to read or browse books casually, they 
will be directed to the reading area, with spaces best for reading highlighted on the screen.

On desktop computers and laptops, users can plan meetings and work in advance as a more in-depth 
booking system is available there.

STEM solution on a mobile device functions as an extension of the booking system. It helps the user navigate 
the STEM physical space by displaying a floor plan and directing the user to their destination. It also helps to 
navigate the reading hall, as it accesses the RFID information and can pinpoint where the searched book is 
located.

Digitally enabled booking

Navigation by phone
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Peer-to-peer learning is a vital part of supporting students in their studies. Students teaching each other 
skills and sharing knowledge benefits not only the students being taught but the peer teacher as well. 
Professors do not have enough time to work with each student individually, but students who have acquired 
certain knowledge more quickly can create opportunities for more individualised learning.

Direct interaction between students promotes more active learning, with peer teachers reinforcing their own 
learning by instructing others. Students feel equal, so they are open and ask questions, thus being more 
engaged in the learning process. Peers can explain concepts to each other more efficiently as they have the 
same frame of reference.

Peer-to-peer learning frees up the lecturers’ time, enabling them to focus on preparing classes. The level 
of knowledge is unified, making teaching easier as students all have the same basic understanding of the 
concepts involved. The peers teaching also gain the knowledge and skills necessary to become professors 
in the future.

One of the most significant benefits is learning soft skills that cannot be obtained through lectures. Public 
speaking, organisation, explaining concepts and ideas - all of these skills greatly benefit students once they 
become a part of the workforce.

Peer-to-peer learning supports cross-institution collaboration by enabling people, who otherwise would not 
meet, to connect. This supports the start-up mindset of TalTech, as it makes it easier to find like-minded 
people with complementary skills to develop innovative ideas together.

All of this supports building academic culture. Having an environment that supports the free sharing of 
knowledge and ideas significantly strengthens the knowledge creation process of the university and 
helps develop shared values and ways of working. The quality of the students graduating is higher overall, 
improving the reputation of the university.

STEM Skills
Peer-to-peer learning
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The fifth floor of the STEM building is an area dedicated to peer-to-peer learning. Peer-to-peer learning offers 
diverse possibilities and can take many forms to enable the exchange of different skills and knowledge. It has 
to be supported by many different spaces that enable the teaching of skills. 

The Skills space caters for workshops fitting large or small 
groups for various activities. The spaces are adjustable 
to have the necessary screens and devices fitting the 
requirements specified by the organiser in the online 
system.

The seating solution is modular and can be reorganised, 
allowing to change the capacity of areas for different 
workshops and classes. The different modules work as 
self-contained areas, providing all that is necessary for a 
smaller workshop. If the need arises for a bigger event, the 
modules are connectable into larger areas. For separating 
events taking place at the same time, or for adding 
privacy, acoustic curtains can be drawn to close or divide 
spaces.

STEM Skills physical environment

STEM Skills open area
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Students also need an environment to teach each other computer-related skills. This is facilitated by a 
solution similar to the deep focus computer workspace described previously. This space enables teaching 
small groups computer skills in intensive formats. For classes and workshops, all desks would be raised 
to the standing position. Standing enables a more active mindset and participation. Everyone is at equal 
positions and can communicate with each other more easily. A large screen would be connected to the 
middle workstation’s computer, which is used by the tutor. This enables the tutor to be aware of what the 
participants are seeing and can make adjustments if needed, ensuring that all participants have a clear view. 
The tutor can easily walk around to guide the participants and answer questions.

When not in use as a Computer Skills lab, the space can be used as a regular deep work computer 
workspace or to facilitate group video-calls or for audio-visual media in group work.

STEM computer skills

My Hive. (n.d.). Bo Bedre Erhverv. Retrieved 28 January 2020, from https://bobedre-erhverv.com/produkter/akustik/my-hive-2/

Peer-to-peer teaching needs a framework that facilitates connecting those willing to teach, to those who want 
to learn. The students need to organise a room to work in, but most students do not have individual access 
to the classrooms, lecture halls or labs on campus. STEM provides spaces for these classes, but the process 
of booking them has to be automated and simple to lower the barrier of entry. 

Students also need to be able to see the classes available and have to have a way to communicate their 
participation, with the organiser being able to then share relevant materials with them.

STEM Skills digital
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The STEM skills digital environment is the tool through which students can organise workshops and classes. 
This system can be accessed on all devices.

The dashboard of the STEM Skills 
gives an overview of the upcoming 
classes, along with how many spots are 
available. Events can be filtered by topic 
and users can signal their participation 
or create their own event. Organisers 
see upcoming classes organised by 
them, which they can edit.

Students can express what they would 
want to learn by posting requests 
through filling a form. These requests 
can range from public speaking or 
computer program skills to revising for 
an exam. Requests can be voted on by 
others to express an interest in them. If 
someone accepts the request to teach, 
they can create a class based on the 
request, automatically inviting all the 
interested users to the class.

Signing up for a class adds their name and e-mail to the event, and the organiser is notified. Close to the date 
of the class, users are prompted to confirm their participation. Based on the number of confirmations, the 
system books a fitting room and sends the information to the participants.

Organising a class is done by filling a 
simple form. Classes can be available 
to everyone or private invite-only 
events. The form gives the organiser 
a framework that helps them think 
through all the aspects of their class. 
Organisers can request equipment, like 
markers or whiteboards, which the staff 
will then organise for them.

STEM Skills digital environment

Dashboard of STEM Skills

Requesting classes

Participation system

Organising a workshop or 
event
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The STEM staff have extended access to the system. They can moderate events and add special events to the 
system in case an external expert wants to teach a class. These are highlighted in the list of upcoming classes.

Moderating the system

STEM staff purpose is aligned with the mission of STEM – supporting the academic community in their study 
and work. As mundane activities such as restacking bookshelves, lending, and receiving books are removed 
from tasks and automated, their responsibilities enable larger value-creation. Library digital and physical 
collections benefit from curation and STEM Source database can be improved by the knowledge of sources of 
the librarians. With their skills, STEM Source can be developed to recognise which books and e-sources should 
be recommended additionally to users with different interests.

STEM environments require the staff to offer support to the users throughout spaces and therefore, should 
be perceived available and approachable. STEM staff is not separated by a barrier of a service desk. Working 
among other users in the activity-based spaces allow them to move wherever they are needed the most. This 
encourages users to interact with the staff and ask them for advice in their projects and studies, group work, 
time-management, research, writing skills or about the STEM environment. Longer requests are pre-booked 
and will take place in the meeting spaces of STEM. The services on offer at STEM form the most invaluable part 
of the support for the academic community – advice and help uniquely available at STEM.

As STEM is meant to support students in all aspects of their studies, it is necessary to support their need 
for consultations. Consultation should be a regular part of the work process in the STEM ecosystem, not 
something students or faculty resort to only when feeling stuck. This means this service should be more 
flexible and easily accessible anywhere, prompting the need for a digital solution to augment the physical.

One on one consultations would be, among others, for:

• In-depth research consultation: Meeting with an expert on a specific subject to get information about 
what to research more and which direction to choose in the project.

• Study counselling
• Aid with team issues: Advice on how to cope with difficult teamwork or guidance on how to work 

better with others or how to improve team dynamics. 
• Course work issues: Help understanding materials and processes related to courses students are 

taking
• Issues associated with studying: Advice on the general organisation of work, study materials, and 

process. Also teaching time management and effective work methods. 
• Academic language consulting: Guidance on how to improve language use and grammar to better fit 

academic writing.

Supporting services and structures
STEM staff opportunities

Consultations
The change in the role of consultations

Consultation needs

84
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There also need to be group consultations, as work is in large part collaborative now. These services 
would be:

• Teamwork facilitation: Working together with a team to solve an issue and get things moving on the 
track. Finding specific working methods that fit a particular group and their members.

• Teamwork class: A larger class meant to give participants a framework for productive teamwork and the 
tools needed to work together.

• SCRUM class: Teaching a group about how to use the SCRUM methodology in their work. This is 
beneficial as many companies in the IT sector and otherwise apply this methodology

• Agile way of working class: Teaching a group the basics of agile work methods
• Study councillor for teams: General consultation about study-related issues.
• Academic language consulting: Guidance on how to improve language use and grammar to better fit 

academic writing.

STEM allows booking consultations from anywhere and on any device. The system enables users to find help 
by defining their issue, offering choices to narrow down the type of support needed. It then connects them to 
an expert to whom they describe their issue and share relevant materials through STEM Source to align for 
the consultation.

The STEM booking system helps choose a time, date and location and reminds the user of the consultation. 
After the meeting a record is kept of the details, so the user can request more help from the same expert, 
having established contact with them.

Digital support

Digital support

The STEM environment provides easy options for printing and scanning. The option to print should be available 
throughout the campus with the printers themselves physically being at the STEM building. A cloud-based 
printing solution should be implemented explicitly developed for the needs of the TalTech community.

Scanning should similarly be freely available for students and other users and connected to the cloud, so the 
documents scanned would be connected through the user ID and available through STEM Source. The scanner 
should also be able to read the RFID chip on a book to associate the scanned material with a specific book. 
This enables easy and accurate citation of books.

An important aspect of STEM is the equipment on offer. Students and faculty should be able to lend devices 
they need for work. This includes, but is not limited to:

• Secondary screens to use with computers
• Computers with necessary programs preinstalled
• Adaptors for cables to ensure compatibility
• Test devices, such as smartphones and tablets
• Different types of chargers for phones and other 

devices
• Photography and video equipment such as 

cameras, lenses, tripods

• Accessibility devices like screen readers and 
hearing loops

• Markers, pens and other stationary
• Whiteboards

Printing and scanning

Lending equipment
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The equipment must be equally accessible to all. Finding and lending the right equipment should be a 
straightforward process that can be done online and picked up at the STEM building later on. Lending more 
complex equipment would be for a small fee to ensure responsible use.

An excellent consideration to make would be letting professors indicate the equipment needed for their course 
and assigning it to their students. The students could then lend the necessary equipment for free. This ensures 
that the deposit fee does not hinder anyone needing certain equipment for their coursework.

Lending process
Lending devices is done through the STEM digital system. The user has an overview of the different equipment 
available and can filter these based on their needs. The order is tied to the user’s university ID, and deposit fee 
(among with renting fee if applicable) is paid. The order is picked up in the STEM building, upon returning the 
equipment the deposit fee is returned.

Smaller equipment such as markers, pens and stationery are available through vending machines located in 
the STEM building. Providing these for free would not be practical. Making these available through a vending 
machine provides easy access and mitigates the replacement costs.

Other equipment that is required for workshops and classes, such as whiteboards, are organised through 
STEM Skills. The organiser indicates their needs and the STEM staff stocks the room before the start of the 
class.

As STEM offers an activity-based study and work environment supporting its users’ autonomy and requiring a 
new approach to supporting the academic community, it is only possible when the methods of working do not 
feel alien to the STEM staff and management. The current library organisation can be described traditionally 
hierarchical, illustrated clearly by having separate offices and seating arrangements. In order to best understand 
and serve the needs and support the academic community, the organisation needs to adopt a more holacratic 
organisation structure and culture. The office space on the fifth floor should see a similar reorganisation of 
the space as STEM itself, becoming the innermost layer of STEM. The fifth-floor space enables to create an 
enjoyable space for all of the staff to work in private or in groups, hold meetings or one-on-one conversations 
and video-calls, relaxing while catching up with today’s news or recharge from an intense day.

Staff reorganisation and office structure
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Conclusion

Supporting all phases of group 
and individual work

Automating book lending

Peer-to-peer learning

New services

New tool for aquiring 
information

STEM is a physical hub of learning that reaches out beyond its walls digitally, to provide support and 
guidance wherever it is required. It is a seamless part of studying in TalTech that is designed around the 
understanding that studying and work are done both digitally and physically at the same time.

STEM is a shift in the role of a library that puts focus on enabling the creation of new knowledge by 
supporting the new ways of working and acquiring information that students and faculty have adopted. 

The STEM physical space is a flexible activity-based work 
environment that provides solutions for the different focus levels 
and phases of individual and group work. It enables supporting 
activities such as computer use, one-on-one and group 
meetings, phone calls, relaxing, socialising and more.

Two-thirds of the open stacks are moved into a book lending 
robot. This robot automates the book-lending process through a 
digital solution 

STEM facilitates peer-to-peer learning through its fifth floor 
STEM Skills area. It enables students to share knowledge and 
specific skills by providing the space and digital tools to facilitate 
the process.

STEM focuses on the facilitation of work, both individually and in 
a group. The services offered by STEM are a natural part of the 
workflow of students and faculty.

STEM Source enables quick and easy searching of all relevant 
information databases at once and allows the users to collect 
and share these materials in intuitive ways.
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Our contact information
In case of questions or need for consultation we can be contacted through e-mail.

Helen Susan Selirand

Taavi Aher

helen.selirand@gmail.com

taaviaher@gmail.com
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