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Abstract
IoT in this study is described as networks of different physical devices such as household
appliances that are designed with electrical components, software, sensors and connectivity
that enables all the different appliances to interact with each other and exchange data. The gap
in understanding the practical implications of technologies in teaching and how IoT can be
beneficial is something that is addressed, which is also reflected in our research question:
How can Internet of Things (IoT) support teachers to reflect on their teaching? To
answer this, a qualitative approach to data collection was taken, where five semi-structured
interviews with teachers and school administrators were analyzed through thematic analysis in
order to discover teachers’ thoughts on how IoT affects educational settings, and how this
technology can be beneficial to teachers. The study finds that IoT can be an invaluable tool in
providing new insights into how educators interact with their classrooms, and the data
provided can be a concrete way to help teachers reflect on various aspects of their teaching.

Sammanfattning
IoT i denna studie beskrivs som nätverk av olika fysiska enheter såsom hushållsapparater som
är designade med elektriska komponenter, mjukvara, sensorer och uppkoppling vilket
möjliggör för de olika apparaterna att interagera med varandra och utbyta data. Gapet i
förståelse för de praktiska implikationerna av teknologier i undervisningen och hur IoT kan
vara till nytta är något som undersöks, vilket också återspeglas i vår forskningsfråga: Hur kan
Internet of Things (IoT) stödja lärare att reflektera över sin undervisning? För att
besvara detta togs ett kvalitativt förhållningssätt till datainsamlingen, där fem
semistrukturerade intervjuer med lärare och skoladministratörer analyserades med hjälp av en
tematisk analys för att upptäcka lärares tankar om hur IoT påverkar utbildningsmiljöer, och
hur denna teknik kan vara till nytta för lärare. Studien kommer fram till att IoT kan vara ett
ovärderligt verktyg för att ge nya insikter om hur pedagoger interagerar med sina klassrum,
och den information som tillhandahålls kan vara ett konkret sätt att hjälpa lärare att reflektera
över olika aspekter av sin undervisning.
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Synopsis

Background
The technological improvements that have been made in the past few decades have actively
changed the way in which we interact, assist and provide services to each other. Although the
benefits of digitalization are many, it is also important to note that digitalization raises many
potential questions, one of them being how schools can fulfill their main objective, education,
in an ever more digitalised society. One of the many solutions attributed to this question is
through the help of Internet of Things (IoT). In this study, the challenge that will be explored
is how IoT can be used as a teaching aid, providing educators with tools that can aid reflection
on how problems in teaching can be overcome.

Research problem
As we live in an ever more digitalized society, it is important to discuss how IoT can also be
an aid in education. There is a gap in our understanding of the practical implementation of IoT
tools in everyday teaching. By investigating how IoT can aid teachers in reflecting on their
teaching, this study contributes to a broader understanding of digitalization’s role in
education.

Research question
How can Internet of Things (IoT) support teachers to reflect on their teaching?

Method
To understand how IoT can help teachers reflect on their teaching,a qualitative approach is
taken. Data gathered through five semi-structured interviews with teachers and school
administrators lays the foundation for a research where opinions and nuanced thoughts of
teachers are reflected and understood. Through thematic analysis based on interviews carried
out on 5 participants who were teachers/school administrators, the data is analyzed to discover
teacher’s thoughts on how IoT affects educational settings, and how this technology can be
utilized by teachers to reflect on teaching methods, as well as provide new insights.

Result
In supporting teachers to reflect on their teaching, IoT can help provide new insights into
how educators interact with their classrooms, and the data provided can be a concrete way to
help teachers reflect on various aspects of their teaching. The observations made possible by
IoT devices can also be a conversational starter into teaching practices between educators and
school administrators, and can help create a culture where improvement is made easy.



Discussion
Difficulties in the data collection process and a limited pool lead to us taking on a more
strategic approach, where insights found from earlier interviews were built upon and
discussed further in later interviews in order to ensure that we got as much qualitative data as
possible. Findings from previous related studies were also discussed and compared, and aided
us in answering the research question.
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1 Introduction
This study strives to understand how Internet of Things can contribute to more pedagogical
teaching from the perspective of teachers. In order to do that, it is first and foremost important
to understand what Internet of Things is. Although Internet of Things does not have a
generally accepted definition as stated by Wu et al. (2010), Internet of Things (IoT) can be
described as a collective term used to describe technology that exists in a wide variety of
systems, sensors and network products that utilize the advancements made in computing and
processing power, development of networks through interconnection and electronics to offer
functionality not thought possible previously (Rose et al., 2015). Wu et al. (2010) explains
that the term IoT was first used by Kevin Ashton in 1998 who is widely credited to being the
inventor of IoT, as an information service architecture. The term has since grown to cover a
broader area of information technology and computing processes, and constitutes the
information exchange of products and services, to give a better insight into how they are
interacted with (ibid.).

When discussing the digitalization of schools, digitalization can be a way to help improve
education and further support students in different aspects of their learning. This all points to
education playing a leading role in the digitalization of society, and will help reduce the
learning gap by tendering to every student’s needs specifically (Ljungqvist & Sonesson,
2021). Moldagali et al. (2022) explains that technical developments in education can have a
major impact on the educational environment by introducing various parameters and
opportunities for building a productive lesson. They also argue that a digitalised educational
process creates an opportunity for students who do not have the ability or opportunity to
attend classes in person to be able to keep up with their education without much problems.

The digitalization of the Swedish schooling system is described by Gustafsson (2021) as the
enabling of competence for everyone in the Swedish schooling system, as well as the access
to digital tools for students and teachers alike. Ljungqvist & Sonesson (2021) state that
education has been identified as being one of the driving factors for digitalization of Swedish
society, and outline that efforts are being made to accelerate this digital transformation.

This study explores how IoT can be used as a tool for teachers and educators in Swedish
schools, in order to provide them with useful insights into how they teach and interact with
students in an effort to aid their work, providing better understanding of how teachers, who
have been involved in various IoT projects/ research observations think of IoT, getting their
reflections and opinions on IoT in a learning environment and in what way IoT can benefit
their important work.

The conclusions reached in this study is largely dependent on participants and observations
from research carried out by IoT Hub School (IoThub.se, 2021), being a partner of Stockholm
university outlines its main purpose as a platform for research into how IoT can be used to
create value in schools and in education. The project outlines a need for guidelines and
regulations into the usage and data collection of IoT-services in schools, as this is a way to
create value and aid the development of IoT technology for educational purposes. The IoT
hub school project has carried out a number of research into various IoT technologies, an
example of this being the Ultra Wideband-Sensor (UWB), that monitors and measures how
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teachers move when teaching through the help of sensors placed around the classroom, and
with the help of heatmap can give a visual description on the movement of a teacher during a
lesson (Hernwall & Ramberg, 2019). Experiments like this carried out by IoT Hub School, as
well as participants of said studies lay a groundwork for the aim of this study, as well as
provide invaluable data for the conclusion reached later on.

This study being carried out can provide valuable insight into how IoT can be implemented
and used in schools to get the best effect. The result of this study could be beneficial to a
number of different actors; politicians interested in how digitalization can further aid the
schooling system in Sweden, as well as schools and teachers that could gain an understanding
as to how IoT can be an invaluable resource for education. Through including teachers who
have actively participated in projects where IoT has been a main focus of study, combined
with the broad background of participants as teachers of different subjects in schools, the
dependability of this study is also boosted. Meaning that the result of this study is reliable and
consistent and would reach the same conclusion if the premises were to be recreated by
another study (Krefting, 1991). This is due to the fact that the participation of teachers in the
study makes it a reliable and relevant insight into IoT implementation in schools. To ensure
further that conclusions of this study can be replicated to an acceptable level, the process of
conducting this study is documented in detail so it can be of help for further studies.

1.1 Background
The technological improvements that have been made in the past few decades have actively
changed the way in which we interact, assist and provide services to each other. Digitalization
has enabled an evermore virtually interconnected world through digital technology, and in its
turn generated a lot of benefits in different sectors of society. Although the benefits of
digitalization are many, it is also important to note that digitalization raises many potential
questions, one of them being how schools can continue educating students, in an evermore
digitalised society.

One of the many solutions attributed to this question is through the help of Internet of Things
(IoT). As described in the previous section, IoT can be described as a collective term used to
describe technology that exists in a wide variety of systems, sensors and network products
that utilize the advancements made in computing and processing power, development of
networks through interconnection and electronics to offer functionality not thought possible
previously (Rose et al., 2015). The computing capabilities of these objects then allow for
greater insight into how they are used, and creates an opportunity for optimisation and can be
a way to further improve comfort and usability. IoT-devices have the ability to connect to
other devices, interact with them and collect data regarding how the devices are used, as well
as data relating to the external environment (Bakla, 2019).

In this study, the challenge that will be explored is in how IoT can be used as a teaching aid,
providing educators with tools that can aid reflection on how problems in teaching can be
overcome and improvements in different pedagogical areas can be made. Seeing as there is
not a substantial amount of research into how IoT can be used to contribute to teaching,
identifying the work that has been carried out in this area, as well as getting insights from
teachers into their thoughts on IoT as a learning tool is important in order to understand how
IoT can then contribute to more pedagogical teaching.
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1.2 Research problem
As educational institutions worldwide embrace the digital age, the integration of advanced
technologies such as the Internet Of Things (IoT) presents both unprecedented opportunities
and significant challenges. digitalization in education aims to enhance teaching and learning
environments, making them more interactive, adaptable, and efficient. Despite the potential
benefits, there remains a substantial gap in understanding the practical implication of these
technologies in everyday teaching.

This study addresses this crucial gap by focusing on how IoT can support teachers in
reflecting on and enhancing their teaching practices. The overarching problem framing this
study is that while digital tools are abundantly integrated into administrative and operational
aspects of education, their potential to directly support pedagogical processes remains
underexplored. Teachers, at the frontline of educational delivery, require more than just access
to technology. They need effective strategies and tools that can help enhance reflective
teaching practices.

1.3 Research question
The research question for this study is as follows: How can Internet of Things (IoT)
support teachers to reflect on their teaching?

1.4 Limitations
The research carried out in this study is conducted with Swedish teachers, specifically
teachers who had previously participated in the IoT hub school (IoThub.se, 2021) project.
This study was carried out in order to gain a greater understanding into how IoT can be a
useful educational tool from the teacher’s perspective. Seeing as the study carried out only
pertains to Swedish teachers who have participated in projects carried out by IoT Hub School,
the result of this study can not be deemed representative of the broader group of teachers.
Future studies carried out in this field can look into researching IoT from a student’s
perspective.
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2 Extended background
A literature review relating to the topic of this thesis will be presented in this chapter. The
different topics that are going to be touched upon in the extended background are areas
relating to digitalization in the Swedish educational system, outlook of IoT in education, the
tools that are currently used, how they work and IoT implementation in sweden. This chapter
will also be discussing studies carried out on the implementation of digital technologies in
education and what influence they have on school development. The topics outlined will help
us in building the background for this study, as well as give a deeper understanding of the
research problem as well as how IoT can be used in education to aid teachers.

2.1 Technologies implemented in schools
The implementation of new technologies in the educational system has been a transformation
for schools all over the world, opening a door to different types of information technologies
(Cornu, 1995; Haleem et al., 2015). This view is shared by Pinto & Leite (2020) that argue
that digital technologies have become an integral part of higher education, and are a big aid
for students when it comes to learning. Kryukov & Gorin (2017) discuss this from a different
perspective, mentioning how innovative changes in educational processes are accelerated by
digital technologies. But digitalization in schools can also be a challenging process, with
Pettersson (2021) arguing that digitalization initiatives have had a hard time gaining
sustainability. Digital technologies have become one of the key ways of creating competitive
advantage in an educational institution. This is done by introducing new and innovative
forms, methods and ways of learning to the new generation of students, as well as new ways
for teaching from a pedagogical perspective (ibid.; Cornu, 1995)

Digital tools have provided new ways teaching can be carried out. An example of this can be
seen in blended learning, which combines face-to-face learning with computer mediated
instruction (Kryukov & Gorin, 2017; Hrastinski, 2019). Another example can be seen in
massive open online courses that enable multiple students to participate in various courses or
lectures digitally Kryukov & Gorin, 2017). Haleem et al. (2015) argues that with the current
generation of children already accustomed to electronic gadgets, the usage of digital tools in
education can help pique the interest of the students.

2.1.1 Correlation with school development

Haleem et al. (2015) identifies one of the fundamental components of a sustainable
development as outlined by the United Nations being quality of education, and explains how
digital technologies are a means to reach this goal. Haleem et al. (2015) explains how digital
technologies has changed the directory of educational systems all over the world, where
students have access to various softwares and digital tools to create presentations instead of
relying on pen and paper, and having a whole library in an ipad or digital notepad has
increased accessibility to knowledge for students all over the world.

The digital implementations have given a possibility to explore new ways in which education
can be carried out (Cornu, 1995). Haleem et al. (2022) also identifies how digital technologies
in school enable an immediate learning environment. The possibility to evaluate student’s
work faster and boost engagement. The usage of computers and other electronic devices can
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help students be more proactive as well as place them in the center of the educational process.
Pettersson (2021) also views the continuous enabled access to technology posing new
possibilities of teaching and learning.

2.2 Digitalization in Swedish education
When discussing digitalization in the context of Swedish schools, Fransson et al. (2018)
explains that it is important to take into consideration the wider acknowledgement of
information and communication technologies (ICTs) in most western countries. Fransson et
al. (2018) further discusses that the adaptation of policies with the purpose of implementing
ICTs in schools has been high on the educational agenda for western countries. The
prioritization of digitalization in schools is understandable according to Gustafsson (2022),
seeing as the expected results of digitalization in education are said to be strengthened
knowledge, enhanced democracy and educational development.

Gustafsson (2022) describes the Swedish school system as being characterized by a locally
decentralized governing structure, having overgone a transformation from nationally
centralized to focusing on the local government’s responsibility for schools. Fransson et al.
(2018) on the topic of digitalization in Swedish schools, says that there have been many
different initiatives taken by the government in order to introduce digital devices such as
computers to the Swedish schooling system since 1960. Ljunqvist & Sonnesson (2022) date
the discussion of information technologies and digital implementation in Swedish schools all
the way back to the 1950s, in an effort to adapt the Swedish citizens to a more digitalized
society. Sweden is ranked as a leading country in digital transformation during the time the
studies by (Ljungqvist & Sonnesson, 2022; Fransson et al., 2018) were carried out. This
digitalization ambition stretches into the educational sector also, as the Swedish ministry of
education has outlined the outcome of school digitalization to be digital competence for all,
teachers and students alike (Ljungqvist & Sonnesson, 2022; Fransson et al., 2018).

2.3 IoT in education
This sub-chapter introduces us to different outlooks of IoT in the educational sector. IoT as
defined earlier in this study, is described as a collective term used to describe technology that
exists in a wide variety of systems, sensors and network products that utilize the
advancements made in computing and processing power, development of networks through
interconnection and electronics to offer functionality not thought possible previously (Rose et
al., 2015). Qureshi et al. (2021) describes how smart school systems have gained attention due
to their systems and services based on technological advancements. These advancements are
based on integration, intercommunication and connectivity that is made possible by 5G and
sensor technologies.

The technological developments seen in this sector can contribute to better inclusion, and a
way to help bridge the educational gap as well as helping fulfill learning goals that are set out
(Nurdin et al., 2019; Saritas, 2015). Bakla et al. (2019) identified the need to clear up and
establish specifically how IoT can be used in education, and the value it can create. In the
study conducted, (ibid.) also identified that there is an acceptance of IoT usage in education
by teachers, but this is mainly regarding administrative usage. McRae et al. (2018) outline
how the benefits of IoT in the educational sector are beginning to be properly explored. One
such benefit mentioned was the implementation of audio-visual systems to provide an
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engaging student experience. This was achieved by giving students the ability to monitor live
data on the building’s interface such as temperature, thermal efficiency, cooling, etc.

2.3.1 IoT tools and implementations

In a study on how IoT can be implemented in school settings, a study carried out by Gomez et
al. (2013) looked into the prospect of how IoT could be implemented to enhance learning. The
proposed system would allow students to interact with physical objects all around their
surroundings to achieve a set out learning goal regarding how the said objects work, or how
they can be built. In this study, the interaction with physical objects was achieved by a hybrid
NFC and QR CODE interface that enabled students to be able to interact with the objects
through their mobile phones. This highlights how IoT can help broaden the horizon to the
ways in which IoT can be used to optimize different learning environments by making them
interactive (Gomez et al., 2013; Ali et al., 2017).

Uzelac et al. (2015) identified that IoT can also be a way to help students boost their focus
during lessons. This can be achieved by utilizing IoT to gauge whether the classroom was
beneficial to the students concentration, and through that give the teachers viable information
into how possible changes that could be made. This highlights that the data collection
capabilities of IoT systems can be used to aid education and teaching in a variety of ways
(Uzelac et al., 2015; Wu et al., 2010). But overall, there are a lack of examples and published
research regarding IoT tools that support teachers to reflect on teaching methods.

2.3.2 Potential of IoT for educational purposes

A study carried out by Uzelac et al. (2015) aimed to use IoT to measure the impact of several
physical parameters in a classroom on a student’s focus. “Focus” in this study was described
as the student’s subjective feeling regarding their ability to concentrate on the lecture held at
any given moment (ibid.). The physical parameters measured in this study were external,
regarding the CO2, humidity, noise level, and teachers voice level. The IoT devices that were
used for this project were different types of sensors, as well as a bluetooth headset connected
to a netbook that was used to measure the level of the teacher’s voice, with all of the devices
being low-cost but smart products. This study is of importance, seeing as Egong (2014)
identifies a correlation between a student’s concentration or “focus” and their academic
performance. A premise for improving academic performance is seen in providing the
preconditions necessary for students to retain their focus during lectures (Egong, 2014; Uzelac
et al., 2015).

The study conducted by Uzelac et al. (2015) was able to come to the conclusion that the CO2
levels in a classroom have a disadvantageous impact on student’s ability to focus. Humidity
was also seen to be one of the factors that affected focus levels, in cases where humidex levels
were low showed an increased focus level in students, seeing as they felt less hot (Uzelac et
al., 2015). New contributions were also identified in this study, being the effect the teacher’s
voice levels has on student’s focus, as well as the factors that can affect the teacher’s voice
level, such as noise levels in the classroom which in its turn has an effect on student’s focus
(Uzelac et al., 2015).

The potential the study mentioned above presents is an innovative way in which IoT can be
used to identify a classroom’s environmental impact on a student’s concentration, which is
linked to their academic performance (Egong, 2014; Uzelac et al., 2015). The study also
presents a unique approach to which factors may affect student concentration, where the
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teacher’s voice was measured to see if there was any effect. This opens for further research
possibilities in how IoT can be implemented in order to further be of aid to education.

2.4 IoT in swedish education
In this sub-chapter we will be discussing IoT in the Swedish educational system, as well as
known implementations and projects in the Swedish educational sector, which serve as the
basis for this study.

2.4.1 IoT Hub School

IoT Hub school (2021a) can be described as a unique collaboration between nine educational
institutions, as well as RISE, Stockholm’s university as well as two technical partners. The
project identifies its aim as creating possibilities for the further development and usage of IoT
in schools. The project also aims to establish an IoT hub for education, and utilize the
potential of IoT in schools (IoT Hub School, 2021a). They further explain how this can be
achieved through different parallel projects, such as: (i) increasing knowledge and
understanding of strategies in IoT, (ii) iterative testing and (iii) analysis of IoT-technologies
and the development and sustaining of the IoT hub website for schools to further
communication and spreading of information (ibid.).

2.4.1.1 Definition of IoT

Hernwall & Ramberg (2019) describe IoT as being networks of different physical devices
such as vehicles or household appliances and other forms of physical objects that are designed
with electrical components, software, sensors and connectivity that make it possible for all
these different appliances to connect, collect as well as exchange data. This definition is also
reflected by Rose et al. (2015), that describes IoT as a collective term used to describe
technology found in a wide variety of systems, networks and sensors, that enable further
interconnectivity. Hernwall & Ramberg (2019) builds upon this explanation by clarifying that
the purpose of the ToT hub school project is to further the possibilities of what IoT can be, in
order to garner inspiration and ideas about how IoT can be used and implemented in
education.

Figur 1. Illustration of the Internet of Things (Hernwall & Ramberg, 2019).
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The two different definitions of IoT that are highlighted in this study show that although there
isn’t a single description in which IoT falls under, a central part of IoT is the possibility of
interconnectivity, which is highlighted by both Hernwall & Ramberg (2019) and Rose et al.
(2015). Both definitions touch on the fact that IoT refers to systems with different components
that enable the collection and storage of data. As was mentioned in the introduction chapter of
this study, the data collected in this study is based on experiences of teachers and school
administrators who participated in various projects conducted by IoT Hub School. The
definition outlined by IoT Hub School gives an insight into how IoT is perceived and
understood by the participants of the IoT Hub School projects. Lifting the definition outlined
by Hernwall & Ramberg (2019) also makes it possible for us to compare it with the definition
which is used in our study, namely the definition given by Rose et al. (2015), in order to gain
a better understanding into how IoT is understood in the two main definitions relevant to this
study.

2.4.1.2 Case studies carried out by IoT hub school

In a report aimed at identifying and describing the needs of IoT in education, a needs
inventory was carried out with the goal of evaluating preschool and school environments, the
study identified a desire for better tools that can be used to understand as well as improve the
educational work carried out in these levels of education (Michelsen & Johansson, 2019). It
brought up areas for reflection in which IoT can be of assistance, such as using IoT as a tool
to register speaking time for students to identify which students get the most attention, or
monitor what parts of the room teachers spend the most time, in order to better analyze
weather there are students who do not get enough help (ibid.). The report (2019) summarized
that many of the needs identified within preschool and school environments can be met with
different IoT solutions, but also outlined that more work was needed in order to better
understand where these solutions were applicable.

A number of different studies have been carried out by IoT hub school, with the aim of
understanding how IoT can be beneficial in school environments (IoT Hub School, 2021a).
The tracking and monitoring of the teachers position in the classroom is an example of one of
the case studies carried out (IoT Hub School, 2021b). The tools used to carry out this study
was an Ultra Wideband sensor (UWB) which stored position data as a time series. This
position data was then visualized in the form of a heatmap. All the information from the
experiment was gathered and stored in a database, and the teacher was then able to review the
information collected, as well as access their movement pattern (ibid.). This case study was
carried out to address the ways in which teachers can understand and develop their teaching,
according to IoT Hub School (2021b).

2.5 Conclusion
The implementation of new technologies in schools has paved the way for greater learning
opportunities for students and teachers alike, as well as expanding the possibilities of how
education can take form. IoT has shown itself to be a step further in the digitalization
discussion, combining information and communication technologies as well as various
devices embedded with sensors and network capabilities has created an opportunity to
elaborate the different ways technology can be of aid in education, both from a student’s
perspective, as well as a teacher’s. In Sweden, the project IoT Hub School has been
conducting different case studies with the aim of further developing the usage of IoT in
schools, as well as seeing how IoT can be used to fulfill some of the many needs that exist at
different levels of education.
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3 Research method
The underlying goal of this study is to research and discover how IoT can support teachers to
reflect on their teaching. This study is carried out in collaboration with IoT Hub School which
has been working with the implementation and testing of IoT in schools for an extended
period of time. The participants of this study are selected based on their affiliation with IoT
Hub School and their many years of experience in education and teaching, ranging from 15 to
20 plus years of working experience in the education sector. The 5 participants include
teachers and administrators who have been directly involved in the IoT projects carried out by
IoT Hub School.

To better understand how IoT can support teachers to reflect on their teaching,
semi-structured interviews were carried out as a data collection method in May 2024, and the
data from these interviews is transcribed and coded manually, then analyzed through thematic
analysis. The reason for not using any type of software in transcribing the interviews was
based on an initial try to use Klang.Ai software for transcribing, this approach resulted in a
failed try, because the software did not perform as expected and the resulting text was
incorrectly formatted

3.1 Research strategy
In conducting this study, the results and conclusions we arrive at are based on empirical data
obtained from the research that has been carried out in this area, as well as theoretical
information gathered. Considering the research question at hand, it becomes imperative to
adopt a research strategy that not only explains the potential of IoT in educational settings, but
also provides a greater understanding into how IoT can support teachers to reflect on teaching
methods. Among all research strategies, three stand out for their relevance and potential to
provide comprehensive insights and key advantages: surveys, case studies and experiments.

3.1.1 Surveys

In addressing the research question “How can Internet of Things (IoT) support teachers to
reflect on their teaching?”, surveys stand out as the most appropriate and effective strategy.
Particularly given the current gap in knowledge surrounding IoT’s educational applications.
The primary advantage of surveys, ability to quickly gather a broad spectrum of data across a
wide sample is crucial for a field where concrete data is scarce. By exploring in detail the
complexities associated with the study at hand, case studies offer a detailed exploration of the
interactions, outcomes and processes which take place (Denscombe, 2017). Compared with
strategies like experiments or ethnographies, surveys can produce a large amount of data in a
short time span for a very small amount of cost. Another advantage is time consumption.
Surveys consume less amount of time to implement and results can be obtained over a fairly
short period of time. This helps the researcher when it comes to planning the research, and
delivering an end product. Moreover, if surveys are used in conjunction with data gathering
methods such as interviews, it can easily produce a large amount of qualitative data (​​ibid.).
These advantages benefit the type of research that is carried out in this study, where the
resources are limited, and surveys provide the chance to gather a lot of data in a short time
span, through interviews.
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A few other alternative options are case studies and experiments. Case studies provide
in-depth insights but face challenges in generalizing findings, which is crucial for
understanding IoT capability of helping teachers across various schools and methodologies.
Defining case boundaries and securing access to settings can be time-consuming and
complex. However, case studies’ focus on real-world scenarios makes them ideal for
exploring IoT’s practical implementation in education and helping teachers. Despite these
benefits, the selected research strategy is still better suited for the study at hand, as it offers
broader applicability and can capture data that can be generalized beyond specific cases.

Experiments, while precise in isolating causal relationships, often lack external validity due to
their artificial settings, which do not reflect the complexities of real educational environments.
Surveys, in contrast, are cost-effective and efficient, capturing wide-ranging data quickly.
They help establish a foundational understanding of IoT in education and support reflective
teaching practices. Controlling variables in experiments is difficult and costly, making surveys
more practical for collecting data based on real world experiences.

3.2 Data collection method
Among a wide array of data collection methods, semi-structured, one-to-one interviews stand
out as particularly well suited for the qualitative nature of this research. This method,
characterized by (Denscombe, 2017) as a blend of predetermined and flexible questions,
offers a balanced approach to understanding the complexities attached to approaching
educational settings through IoT applications. Semi-structured interviews are a powerful tool
for qualitative research, as they rely on the researcher’s ability to collect data through direct
conversations.

Adeoye‐Olatunde and Olenik (2021) points out that the emphasis on direct conversation is
well-founded, as semi-structured interviews prioritize understanding of unique perspectives
over a generalized view of a phenomenon. With regards to the current research question, a
need to delve deeper into teachers’ reflections on their practices through IoT is crucial. This
directness allows respondents to express their opinions, feelings, emotions and experiences in
depth. Unlike structured interviews, which confine responses to limited options, or
unstructured interviews where there is the possibility of a lack of direction, semi-structured
interviews provide a guided yet flexible framework for conducting data gathering
(Denscombe, 2017).

Semi-structured interviews are the preferred data collection method when the
researcher’s goal is to better understand the participant’s unique perspective rather
than a generalized understanding of the subject at hand. (Adeoye‐Olatunde & Olenik,
2021, p. 1360)

The flexibility of semi-structured interviews is a crucial aspect, considering the need for
discovering nuanced perceptions of respondents as key players in the IoT field, allowing the
researchers to gain privileged information provided by the respondents. Adams (2015)
emphasizes further that the researcher should be sufficiently familiar with the general
questions of the interview because the conversation may diverge from the original order.
Hence, the researcher should feel empowered to pursue further, encouraging the participant to
elaborate, because this can lead to entirely unexpected but promising areas of interest (ibid).
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Entirely unexpected but promising avenues of interest may open up, and, if so,
interviewers should feel empowered to pursue them. (Adams, 2015, p. 503)

Another strength of semi structured interviews lies in their ability to adapt to the research’s
evolving needs, changing questions based on insights from previous interactions. This
developmental approach ensures that each interview builds upon the last, enabling a deepened
understanding of the topic, as well as formulating questions which have skipped the
researcher's perspective previously. Adams (2015) insists that such iterative process ensures
each interview enriches the subsequent one, which in turn fosters a deeper comprehension of
the subject, and through this developmental approach the semi-structure approach achieves
the flexibility needed when probing open ended questions and addressing previously scarce
researched phenomena.

If you need to ask probing, open-ended questions and want to know the independent
thoughts of each individual in a group. (Adams, 2015, p. 494)

Conducting the interviews one-on-one further enriches the data gathering phase of research,
as it simplifies scheduling and eases the transcription and documentation due to the
involvement of only two parties. However, such a data collection method has its challenges as
well. The depth and quality of data obtained from semi-structured interviews demands
considerable time and effort from the researcher, both in conducting the interview and in
analyzing nuanced responses. This can be of particular importance if there are significant time
constraints. Moreover, the method’s reliance on individual perspectives may limit the breadth
of views captured compared to group interviews or focus groups, which can offer a wider
array of experiences and opinions. A solution to this problem can be to consider multiple
participants for the interview process which would minimize the limitation mentioned earlier
regarding producing a nuanced analysis of the data collected .

3.3 Data analysis
Thematic analysis stands as a foundational method within qualitative research due to its
inherent flexibility. It allows for the identification, analysis, and reporting of patterns (themes)
within the collected data, offering a way to organize and describe the dataset in rich detail.
This method does not confine the researcher to a specific theoretical framework, which in turn
makes it favorable in many qualitative studies. Such a versatility is particularly of interest and
advantageous, considering IoT integration in educational practices, where varied experiences,
opinions and practices need to be understood deeply. ​​Jason and Glenwick (eds., 2016) further
confirms this by considering thematic analysis particularly advantageous because it permits a
nuanced examination of the data, not influenced by predetermined analytic categories that
may otherwise limit participants’ responses or a researcher’s investigation.

The process of thematic analysis unfolds in six phases, starting from familiarization with the
data to defining and naming themes. This approach demands a reflexive and iterative
engagement with the data, where themes are not merely ‘found’ but actively constructed and
interpreted by the researcher Braun and Clarke (2006). One of the critical decisions in
thematic analysis is the choice between a semantic or latent level of analysis. The research in
question benefits from an inductive data-driven approach, where themes are identified based
on the data’s explicit content without the researcher’s preconditioned notions or theoretical
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bias. This approach also ensures that the analysis remains grounded in the participants’
experiences, allowing for the emergence of meaningful themes.

Thematic analysis provides a means of giving voice to “The other” that is, of allowing
those traditionally unrepresented or underrepresented in research to present their
viewpoints in their own words, unhindered by predetermined response categories.
(Barker & Pistrang, 2005, p. 206)

The inductive nature of this analysis method aligns perfectly with the exploratory aims of the
research. By focusing on the data themselves without considering any previous theories
regarding the data, the inductive method allows for emergence of themes directly linked to
teachers’ experiences or expectation with IoT. As (Nowell et al., 2017) explains, “an inductive
approach is a process of coding the data without trying to fit it into a pre-existing coding
frame or the researcher’s analytic preconceptions”, thereby enabling a genuine and rich
description of the data that can reveal how IoT influences teaching practices. The method’s
openness is also valuable when investigating an area as under-studied as IoT’s implications
for reflective teaching, where participants’ views and experience can reveal unforeseen
aspects of the technology’s educational impact.

Furthermore, thematic analysis’s capacity to operate at both semantic and latent levels offers a
comprehensive understanding of the data. While the primary focus may be on the explicit
meanings conveyed by participants, the analysis also has the potential to delve into the deeper,
underlying ideas and conceptualizations that inform these meanings. This dual can provide a
rich, layered understanding of the data, offering insights into both the practical implications of
the IoT in teaching and the broader educational ideologies it interacts with.

3.4 Limitations
In evaluating the potential contributions of IoT in facilitating teachers’ reflection on their
teaching practices, several methodological limitations must be addressed. While one-on-one
semi-structured interviews provide a depth of qualitative data and rich insights, this approach
may also introduce limitations due to the potential for interviewer bias, variability in
respondents’ articulation of their experiences, and a smaller sample size compared to
quantitative methods (Denscombe, 2017). Consequently, the insights gained may not fully
represent the broader population of teachers. [skall det vara radbryt här?]
Surveys as the choice of research strategy, while effective in gathering data from a larger
sample size, may suffer from low response rate and the potential for respondents to provide
socially desirable answers rather than truthful responses.

Most Respondents want to be helpful and provide information that they think will be
helpful to the research. If a respondent is given the impression that certain kinds of
answers are preferable, they may provide more of the “preferred” answers in an effort
to please the interviewer. (Harrell & Bradley, 2009, p. 69)

The data analysis strategy chosen for this study, thematic analysis, allows for flexibility and a
rich exploration of qualitative data. However, this approach is contingent on the subjective
interpretation of the researcher, which can lead to potential biases or misrepresentations if not
checked with rigorous reflexivity.

The fourth pitfall is a mismatch between the data and the analytic claims that are
made about it. In such an (unfounded) analysis, the claims cannot be supported by the
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data, or, in the worst case, the data extracts presented suggest another analysis or
even contradict the claims. The researcher needs to make sure that their
interpretations and analytic points are consistent with the data extracts. (Braun &
Clarke, 2006, p. 95)

The most evident limitation facing the study is the scarcity of resources and previous studies
on the intersection of IoT and educational practices. This scarcity limits the ability to
contextualize findings within an established body of research, potentially hindering the
validity of conclusions drawn. The lack of comprehensive case studies is another contributing
limitation as well, which hinders the research to adequately address how IoT impacts teaching
over time, which is crucial for understanding the sustained effects of such technology.

Moreover, the relatively new integration of IoT within teaching environments means that
many educators may lack experience with these technologies. This inexperience could restrict
the depth of insight into how IoT can be leveraged for teachers so they can reflect on their
teaching practices, as teachers might not yet fully comprehend or utilize the capabilities of
IoT within their practices.

3.5 Research ethics
This study takes into account the guidelines that have been outlined by the Swedish research
council (2017) regarding good research practices. Before participating in this study, the
participants were informed through a consent form that audio was going to be recorded, and
that the interviews will be performed anonymously. The consent form contained all relevant
information regarding the interviews, and to view the entire consent form, see Appendix A.

No minors or students participated in this study, due to the fact that the focus of the study was
on the perspective of a teacher. When interviewing participants, no private data was gathered
apart from information regarding their profession, which is of importance to the study. The
data collected was gathered in the form of audio recordings and notes, which was only
accessible to the authors of this study. The audio files were transcribed into text, and the data
provided will be kept until the conclusion of the study and will afterwards be deleted.

One of the points brought up by the Swedish research council (2017, p.12) is the importance
of protecting the participant’s integrity and anonymity in the study, to ensure that they do not
end up in harm’s way due to their participation. We ensure that we meet this requirement by
removing the connection between the participants and the interviews. Every interview is
performed anonymously, and specific answers can not be connected to any specific person.

The Swedish research council mentions that one of the main principles of performing ethical
research is to ensure that the truth is always told about the study/research (2017, p. 26-27).
Ensuring that the truth is told and that the study is based on the correct basis is also a point
that is reflected by Krefting (1991), that discusses the importance of truth value in a research,
which establishes how confident the researcher is in the truth of the findings. In the terms of
qualitative research, the truth value is obtained by the discovery of human experiences as they
are lived and perceived by the people being interviewed (ibid.). We ensure that this guideline
is fulfilled by clearly presenting the purpose of this study, and how it is conducted. We also
strive to be completely transparent and objective when presenting the views of the informants
as well as our result, and we will strive to lift all perspectives and not only the positive
perspectives, or perspectives that affect the result to a certain direction.
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3.6 Research quality
The data of this study is qualitative by nature, and the quality of the study as well as the
results reached are assessed according to the term Trustworthiness.

3.6.1 Trustworthiness

Trustworthiness of a research from the perspective of Krefting (1991) is dependent on four
pillars of truth value, applicability, consistency and neutrality. The current study taking place
considers this and to ensure the research conducted is of sound quality, researchers have
implemented strategies to strengthen the quality of the conducted study.

To establish truth value in this study, a specific method of data gathering (semi-structured
interviews) was chosen. This approach would allow the researchers to discover the actual
experience of the participants, mainly teachers who were involved in the IoT hub School
project. Krefting (1991) describes the truth value in qualitative research as obtained from the
aspect of how well the researchers manage to capture the lived human experiences of the
participants. Through an approach of semi-structured interviews, researchers made it possible
for the participants to dive deep in their thoughts and feel comfortable in explaining their
feelings and thought process. However, it was also taken into consideration that researchers
would approach the interview process carefully and avoid providing positive or negative
feedback to the participants during the interview regarding the answers which were provided
by the participants.

Most Respondents want to be helpful and provide information that they think will be
helpful to the research. If a respondent is given the impression that certain kinds of
answers are preferable, they may provide more of the “preferred” answers in an effort
to please the interviewer. (Harrell & Bradley, 2009, p. 69)

By avoiding from providing a positive/negative immediate reaction to participants' answers,
while allowing them to expand on their thoughts, the researchers build on the credibility of
the study in an attempt of fulfilling the truth value concept criteria.

Applicability concept for the trustworthiness of this study refers to the possibility of
generalizing the finding of the study. As Krefting (1991, p. 216) describes the applicability to
be “the degree to which the findings can be applied to other contexts and settings or with
other groups.”. To consider this, researchers approached this study from the perspective of
Guba (1981), where applicability of a study is assessed through its transferability. To ensure
transferability is reached for this study, researchers have documented the setting and relevant
information about the participants and ensured that the participants all have expertise and
experience in the area this research pertains to. It is important to mention that this information
about the participants does not hinder the ethical aspects of this study and is on par with
measures of keeping the participants safe.

It is critical that researchers provide dense background information about the
informants and the research context and settings to allow others to assess how
transferable the findings are. (Krefting, 1991, p. 220)

The participants are also chosen based on a shared criteria regarding their occupation as
teachers, which enables this study's findings to be applicable and transferable to other
educational settings where IoT might be involved. Through such an approach, detailed

14



documenting of the processes and participants' relevance to the current study at hand, the
researchers further builds upon the trustworthiness of this study.

To increase trustworthiness of this study from a consistency point of view, researchers
approached the analysis of data through several methodological approaches. Firstly a
peer-examination process was employed, wherein each researcher critically examined and
re-coded the data independently. This procedure ensured that all perspectives were considered
and the raised themes from the codes were consistent with the data gathered from attendees.

The use of colleagues and methodological experts (peer examination) to check the
research plan and implementation is another means of ensuring dependability.
(Krefting, 1991, p. 221)

Moreover, the research methodology included a dynamic interviewing process for data
gathering where follow-up questions were posed based on the responses of the participants.
This approach facilitated the identification and understanding of sources of variability within
the data, a concept Guba (1981) describes as trackable variability, which is crucial for
establishing the dependability of qualitative findings.

Guba’s (1981) concept of dependability implies trackable variability, that is,
variability that can be ascribed to identified sources. explainable sources of variability
might include increased insight on the part of the researcher, informant fatigue, or
changes in the informant’s life situation. (Krefting, 1991, p. 216)

Additionally, a code-re-code process as part of the data analysis phase was utilized. After
initially coding a segment of data, the same data would be revisited again after a few days to
be coded again and compare the outcomes. This strategy, as suggested by Krefting (1991) not
only provides a check for consistency over time but also contributes to the dependability of
the research by allowing for the identification of any inconsistencies or changes in the coding
process. By taking mentioned measures the researchers contributed to the consistency of the
study at hand.

Finally, to consider neutrality in the study at hand. Researchers considered an approach of
reaching back to the attendees providing the option of reviewing the transcribed interviews
conclusions drawn from the study. This will ensure that correct interpretations have been
drawn from the data, and researchers have not included any self biases to the study which can
hinder the results. In addition to this approach, a supervisor has been selected who has been
observant throughout the entire developing process of the study, providing guidelines and
feedback on each step. Together such steps further enrich the trustworthiness of this study by
holding researchers to a neutral standard of assessing the data and drawing conclusions from
the provided data by the attendees.

3.7 Software tools
No AI tools or other software were used to generate text during the process of conducting
this study. The thesis was written in google docs and interviews were recorded by phone
to be transcribed manually. Initial contact was made with the participants through google
mail. Seeing as online interviews were most suitable for the participants, zoom was
utilized as a means of conducting the interviews. An initial attempt of transcribing the
recorded audio files from the interviews through Klang.Ai proved to be unfruitful, since
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the website could not appropriately document the audio files. In this initial tryout, ethical
aspects of anonymity of the interviewer was another point of concern for the researchers,
hence a demo audio file was provided to Klang.Ai for transcription, ensuring that the
participants integrity was handled responsibly.

16



4 Result
In this chapter, the result of analysis carried out on the collected data will be presented. The objective
of the analysis carried out is to gain insight into the usage of IoT in teaching, as well as to be able to
answer the research question posed in the study being How can Internet of Things (IoT) support
teachers to reflect on their teaching?

The analysis carried out was in accordance with a thematic analysis, as was outlined in
chapter 3.. Based on the specific expertise and limited choice of participants, It was important
to approach the analysis strategically and go in depth into the themes identified. A thematic
analysis was therefore used as an inspiration in order to identify patterns that can assist in
gaining a better understanding into the concepts and opinions discussed in the interviews. To
further aid the understanding of the analysis, citations from the interviews will be brought up,
in order to give a better understanding into the identified patterns. These citations are
referenced as “Interviewed Person”(IP1, IP2, etc). The number beside the IP identification is
used to highlight which interview person/participant the quote is from. The themes identified
from the data gathered are:

● Resistance and Adaptation to Digitalization: This theme covers two main concepts
identified being the experienced resistance to digitalization and the challenges faced in
the transitional period of implementing digital tools, as well as adaptation efforts, and
the perceived outcome of digitalization in teaching.

● Impact of IoT on teaching and learning: Discusses the implementation of IoT in a
school setting. This theme discusses in detail the project carried out by IoT Hub
School and how the different tools were used, as well as how students interacted with
the tools used and operational challenges faced by teachers.

● Challenges and Perspectives in Teacher’s Adoption of Technology: Discusses the
operational challenges faced by teachers, gained insight through the usage of IoT in
teaching and the future outlook for IoT in education

●

Themes

Categories

Table 1. Thematic chart; Themes, Categories
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4.1 Resistance and adaptation to digitalization
This theme discusses the perceived transition period to digitalization in the educational sector.
This transition came with certain difficulties that arose with having to adapt digital tools into
already established teaching methods among other things. This theme also discusses the need
to adapt, and how this adaptation can be a natural occurrence, or may be a necessity due to
unseen events. The perceived transitional period can arise from a political background, and is
also a factor to consider when discussing resistance and adaptation.

4.1.1 Resistance to change

The integration of innovative tools such as the Internet of Things (IoT) into educational
practices is met with varying levels of acceptance among educators. It is natural for resistance
to occur when new technologies are introduced. Teachers, pivotal in the educational hierarchy,
often exhibit hesitance towards digital transformation for multiple reasons.
Resistance can stem from a lack of familiarity with new technologies. Many educators have
spent years perfecting their teaching methodologies and might feel overwhelmed by the
necessity of learning to apply new tools, which can seem both intrusive and complex. This
unfamiliarity can breed discomfort, leading to a reluctance to integrate digital tools into their
teaching.

Ja, det finns en grupp av kollegorna som definitivt är i det lägret. Vi har två
grupperingar, de som är mer progressiva och positiva till digitalisering och de som ser
nackdelar och kämpar emot lite. (IP2)

Additionally, there is a profound preference for traditional teaching methods among some
teachers. These methods have been polished over years and are valued not only for their
effectiveness but also for the control and predictability they offer within the classroom
environment. For many teachers, the familiar rhythm of traditional teaching is a cornerstone
of their professional identity and pedagogical approach.

Jag tror att det är precis som eleverna. Man har två kategorier. Lärare, de som tycker
att det är spännande med nya saker och som gärna testar. (IP1)

This adherence to traditional methods can be challenged by the introduction of new
technologies. For instance, digital monitoring tools might push for a style of teaching that
requires constant movement or interaction, which contrasts sharply with the practices of
teachers who prefer a more stationary approach. Some educators are particularly concerned
about how digital tools might expose and critique their teaching styles. These teachers have
developed a methodology that involves minimal movement around the classroom, preferring
instead to manage the class from a fixed point or to have students come to them for individual
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attention. This stationary style is a deliberate choice and forms part of their effective teaching
strategy.

Men ett problem är ju att många lärare inte vill använda det här. För de vill inte bli
bedömda på det viset. De vill inte. De upplever att normen är att man ska röra sig ut i
hela klassrummet. Men det gör de inte. De har en annan undervisningsstil. (IP3)

Furthermore, not all resistance is rooted in apprehension or negativity. From a more positive
perspective, some educators resist the rush towards digitalization to shield their students from
potential distractions associated with digital devices. They argue that such distractions could
detract from learning, thus prioritizing the educational competency and well-being of their
students over the adoption of technology.

Och sen så finns det en grupp elever som blir distraherade av annat som finns i
datorn. Det är väl dom tydliga grejerna som vi har sett. [.....] Jag förstår. Och jag tror
att för att undvika det här problemet med att elever blir distraherade så väljer lärarna
på min skola att använda läroböcker istället i matematiken. (IP3)

4.1.2 Adaptation efforts

The educational system, always changing and adapting to new environments is a necessity,
especially highlighted during the COVID-19 pandemic, requiring immediate adaptation from
educators. Teachers were at the forefront of navigating these transitions, tirelessly working to
ensure that learning continued despite unprecedented challenges. For instance, during the
pandemic, some students struggled to adapt to online learning due to lack of proper
technology or unsuitable home environments. In response, teachers implemented creative
solutions such as organizing small group sessions at school for those who needed extra help,
ensuring that all students had access to the necessary resources and support.

Vi hade ju då att de fick komma in vissa förmiddagar och sitta med någon pedagog i
en liten grupp. De som kanske inte hade möjlighet att sitta hemma därför att det var
mycket syskon eller att det var rörigt eller så. Eller de som inte förstod sig på tekniken
eller som inte hade wifi. Vi hade ju några sådana. (IP1)

A positive shift in teachers’ attitudes toward IoT tools and usage is evident as they observe
the benefits firsthand. Initial pilot projects where teachers used IoT tools have led to more
open and enthusiastic adoption among their peers. The success and safety of these initial
implementations have encouraged other teachers to participate, seeing the potential benefits
without experiencing harm.

Ja, men det tror jag nog för att min kollega och jag, vi kände oss ju inte iakttagna eller
så, utan för det var ju bara vi som såg hur vi hade rört oss i klassrummet. Och vi
tyckte nog båda två att det blev intressanta diskussioner, så att jag tror nog att fler
skulle kunna tänka sig att testa liksom. Jag tror inte att de är riktigt lika negativa nu
när det är två som har varit lite piloter så. (IP2)
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Additionally, teamwork has been identified as a crucial element in easing the adaptation
process to new technologies. Teachers who collaborate and share their experiences with
digital tools find the transition less daunting. This shared learning experience not only
alleviates individual fears but also enhances collective competence and confidence in using
new technologies. As one teacher noted, communicating the potential and practical benefits of
IoT tools to colleagues can help spread enthusiasm and acceptance, making the IoT
integration smoother and more widespread.

Ja, jag tänker att det finns några lärare som är positiva och för förändring och driver
och att man ger lärarna tid att kommunicera med varandra så kanske det smittar. Om
jag upptäcker en digital tjänst som jag tycker är fantastisk och ser vilka potential den
har och kan hjälpa mig så kanske det. Om jag berättar det för en kollega som inte är
lika entusiastisk så kanske han eller hon blir lite mer positiv. (IP2)

4.1.3 The role of politics in digitalization of education

Seeing as the guidelines Swedish schools follow are set on a national level, the political drive
to implement and support digitalization in schools is an important factor for the adoption of
digital tools in the classroom. This political will to digitalise the educational sector can vary,
and can lead to uncertainty.

Eller så att det är och det kan finnas ett politiskt, kan finnas en politisk vilja att det
ska vara det man vill få fram, det man vill ska leda, som ska vara nyckeln till många
saker. Sen så kan man se det som en pendel som slår bort och fram så kan den där
pendeln gå åt andra hållet och sen har man perioder när den inte har så
framträdande roll och så sätt. (IP4)

The political enthusiasm experienced during certain periods has been perceived to accelerate
digitalization efforts in schools, and has been seen to bring about rapid change in the way
teachers work. This heightened enthusiasm does seem to have the unfortunate side effect of
implementing change not based on what is scientifically proven, but due to the need of not
falling behind. Although the perceived political interest cools down after a while, educators
identified constantly drawing lessons and gaining better insight into the way they work with
the digital tools implemented, and how this can be improved.

Det var en tid av politisk vilja att man ville få ut detta. Kanske det var inte speciellt
forskningsförankrat utan det var ju mest kanske ett konkurrensmedel man ingen ville
hamna efter i de avseendena. Man trodde mycket på det, man trodde man skulle
utveckla metoder allt eftersom. (IP3)

Det är ju en period där kanske det politiska intresset hade svalnat så sett utan mer av
att man såg inte de här fantastiska effekterna eller så som man har förankrat. Men på
sätt och vis är det väl där man som jag kan se det där man börjar plocka hem effekter.
(IP4)
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Although the educational guidelines that schools follow are influenced by politics, politics in
itself is influenced by current events. These events also can accelerate the implementation of
digital tools into education. An example of this can be seen during the pandemic, where it was
an absolute necessity to have the digital tools in place that made it possible to hold lectures
over distance.

Pandemin innebar ju ett… Ja, vad ska vi säga? Ett breddinförande, ett tvingat
breddinförande. Vissa saker som man inte ens försökte sig på. Var tvungen att
genomföras på över natt. En digital kalenderdelning till exempel. [...]Över natt så blev
den väldigt essentiell och det började komma mycket mer krav från verksamheten själv
att man ville använda detta. Det var ett väldigt stort stresstest på de digitala miljöerna
som de klarade av. Det var fascinerande att se det. (IP3)

4.2 Impact of IoT on Teaching and Learning
This theme discusses IoT usage in greater detail, and gives an insight into the tools used by teachers in
various IoT Hub School projects. A broader analysis on the impact of IoT on students is also explored.

4.2.1 Tool implementation and Usage

Educators today are increasingly reliant on a variety of digital tools to facilitate the learning
process. These tools range from simple digital applications for task management and
assessment to more complex systems designed for interactive and project-based learning. For
instance, teachers commonly utilize platforms like Classroom for distributing assignments,
IST for assessments, and DigiExam for conducting exams.

Jag använder ju Classroom som plattform för att dela uppgifter med elever och
kommunicera med dem. Och sedan använder vi IST för bedömning och
omdömesskrivning och utvecklingssamtal. Och sedan använder vi Digiexam när vi gör
nationella prov och Skolverkets bedömningsstöd. [...] ​​Men sedan använder jag ju
massa andra digitala verktyg för att spela in elever. (IP1)

Furthermore, The implementation of IoT devices in the classroom has led to new insight into
teachers’ mobility and student accessibility. Discoveries about how physical space usage can
impact teaching led to practical changes, such as rearranging classroom furniture to facilitate
better movement and interaction. This reorganization was particularly beneficial in addressing
the needs of students who might otherwise attempt to avoid attention due to their difficulties
with the study material.

IoT technologies and tools used enabled teachers to observe and understand subtle student
behaviors that indicate a reluctance to engage fully during their lectures. These students often
choose strategic seating such as along the side walls or back of the classroom, where it is
physically difficult for a teacher to reach them due to tightly packed rows of desks.

Den eleven gömmer sig inte genom att sätta sig längst bak i klassrummet. Det är ändå
ganska lätt att komma åt dem.[...] Och det är det jag var inne på att vi såg behov av
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att möblera om. Det kan vara så att bänkraderna har blivit ihoptryckta och det är
bara att dra isär dem så man kommer fram ordentligt på lektionen. (IP2)

The use of IoT devices has highlighted the necessity to rearrange these physical layouts to
ensure that no student is beyond the easy reach of a teacher. This strategic change not only
enhances teacher mobility but also significantly improves their ability to interact with students
who are less forthcoming about their learning challenges.

I vissa klassrum upptäckte vi att möbleringen var sån att det var lite svårt att röra sig
i hela klassrummet vilket gjorde att vi möblerade om. (IP2)

However, the transition to IoT is not going to be without its challenges. Teachers have noted
that some IoT tools can be complex and difficult to use. This feedback highlights a significant
barrier to wider adoption. One educator expressed difficulties in interpreting data from IoT
devices, suggesting a need for more intuitive designs that provide clearer historical data
comparisons and easier navigation.

Nackdelarna var väl kanske att den här kartan var lite svår att läsa av och om man
skulle se över historiskt hur det hade sett ut med samma elevgrupp. Alltså den
tisdagen, men hur var det nästa tisdag? Att man skulle velat fått upp lite mera. Att det
kunde synliggöras på ett bättre sätt. (IP4)

4.2.2 Student Interaction

The move toward digital classrooms proved more challenging for students with concentration
difficulties or less ideal home conditions. For these students, the disruption of regular patterns
and the introduction of remote learning technologies sometimes resulted in setbacks or
alternative solutions. The usage of computers and IoT devices, while intended to facilitate
learning, occasionally added layers of distraction, complicating student’s educational
journeys.

Det var väldigt olika. Jag skulle säga att de duktiga eleverna, de ambitiösa eleverna,
de klarar sig bra. Oavsett vad man har för system och vad man har för lärare och så.
Vilken litteratur eller vilken miljö det är, de klarar sig ändå. Men för de som har
svårigheter eller koncentrationssvårigheter eller på något vis svåra hemförhållanden.
För dem är det förödande när mönstret bryts och det blir på ett annat sätt. Så de har
ju haft en tuff resa för att överhuvudtaget klara sig, skulle jag säga. (IP2)

Despite these challenges, the curiosity and engagement with IoT devices among students has
been positive. Experiments and projects involving IoT devices have sparked interest and
excitement. Educators have used IoT devices not only for teaching but also for interactive
projects that allow students to explore technology hands-on. For instance, during sessions
where students could interact with sensors and participate in surveys about their experiences,
the feedback was overwhelmingly positive. Students found these activities fun and engaging,
appreciating the opportunity to be part of innovative educational experiments
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Men däremot blev de(eleverna) utsatta för lite experiment under vägen. Så vi
möblerade om och vi hade lite enkäter och lite exit note och sånt som vi körde med
dem bara för att se hur de uppfattade olika saker. Så det märkte de ju av. [...] Det
tyckte de nog var ganska kul och lite spännande att skolan som organisation var med,
även om inte de blev observerade. (IP2)

Furthermore, the use of IoT devices has been instrumental in project-based environments,
where even students undertaking practical training (VFU) found them beneficial. These tools
have not only facilitated learning but have also allowed for reflection on teaching practices,
enhancing both students and teacher experiences. The enthusiasm and curiosity by students
when interacting with IoT devices serve as a powerful motivator for educators.

4.3 Challenges and Perspectives in Teacher’s
Adoption of Technology

4.3.1 Teacher’s Operational Challenges

When implementing new tools, there is a need from the teacher’s side to balance innovation
and the risks associated with changing tried and tested methods. This cautious approach is
deeply rooted in the complexities of teaching, where flexibility and adaptability are
paramount. As one educator notes, the risk of adopting new technologies can be significant,
where if a new tool or method fails during a lesson, it could lead to dissatisfaction among
students. Consequently, many educators prefer to make incremental changes rather than
massive changes to their methods suddenly. This way they can ensure that any technology
integrated into their teaching is well tested and reliable.

Jo, det är ett problem. Men det är svårt att förändra det. [.....] Det gör att man jobbar
på det sättet som funkar för en själv. Och sen så kan man jobba på att förbättra sig
inom den här boxen. Och då vill man inte hitta på jättestora förändringar som
riskerar att alltihopa rasar. Utan det blir små, små inkrementella förändringar. (IP1)

Moreover, the cautious approach to technology adoption in education is advised not only due
to the potential for disruption but also because of the time it often takes for both students and
teachers to adapt to new tools. An illustrative example of this is brought up by one of the
educators, regarding the initial difficulties faced when integrating Geogebra into exams.
However, these issues were resolved eventually,

Men nu har vi kommit förbi de där barnsymptomen eller nybörjarfelen och allting
rullar på. Men det här och lärarna är bekväma med att använda det här verktyget i
undervisningen live inför eleverna. Och det har tagit typ sex år. Så skolutveckling går
inte fort. (IP1)

Despite the operational challenges, there is a recognition among educators that technology,
especially IoT, will inevitably play a significant role in the future of education. The educators
and administrators interviewed all shared the view that embracing technology is not merely
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about keeping up with educational trends but about actively enhancing the learning
environment in ways that can make education more effective and reflective.

As noted by an educator, the journey with IoT in education is about riding the wave in a
sensible way, which involves making logical use of technology to enhance educational
outcomes without overwhelming the participants.

Jag tror att tekniken kommer att utvecklas på många olika plan. Det är svårt för mig
att förutspå vilken del som kommer att användas mest. Men absolut så tror jag att det
kommer bli mer teknik. Vi kan inte undvika det utan det gäller att rida på vågen på ett
vettigt sätt så att man inte ramlar av plankan. Men att man ändå hanterar det klokt.
(IP2)

4.3.2 Understanding and Implementation Challenges

Adopting new technologies in education often presents significant challenges in
understanding and perception for teachers, particularly when it comes to accurately gauging
their effectiveness and integration into daily teaching activities. For instance, the use of IoT
devices can transform subjective perception into objective data, giving teachers insights into
how time is actually spent during class. One teacher reflected on the ability of IoT tools to
track how long they engaged with a particular student, noting that what felt like a long time
was often shorter than expected.

Man kunde också känna trygghet i att stanna och hjälpa en elev under längre tid
eftersom man visste att man ändå kommer att hinna med och vara på de ställen man
behöver i klassrummet. Sen kunde man ju titta efteråt hur lång tid det var i praktiken.
Jag kände att det här var väldigt lång tid, men det var inte så lång tid som jag trodde.
Man kunde få lite fakta i efterhand när man reflekterade över lektionerna. (IP2)

Moreover, the introduction of new technologies like Geogebra showcases the gradual
adoption process teachers undergo. Initially reluctant to use the tool in real-time in front of
students due to fears of appearing unskilled, teachers first used it privately to build
competence. Over time, as their familiarity with the tool increased, they began to utilize it
more confidently in their teaching.

Additionally, IoT can play a crucial role in fostering a reflective dialogue among educators
about their teaching practices. For example, IoT-generated data visualization can reveal
patterns in classroom engagement and teacher movement that may not be apparent to the
teacher or their peers.

The conversations that arise from these IoT facilitated observations can be immensely
rewarding. One educator described how the data not only provided a clearer picture of their
teaching practices but also spurred deeper discussions about pedagogical strategies with
colleagues. These discussions often extended beyond simple operational tactics to more
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foundational pedagogical concerns, such as the arrangement of classroom furniture or the
placement of students to optimize learning outcomes.

Samtalet tyckte jag var intressant. Jag tyckte också att det var intressant att bolla med
min kollega. [...]När man får tid att sätta sig ner och fundera över varför blev det så
och vad kunde jag gjort annorlunda och vad händer om jag gör så där istället. Så det
var mycket varför-frågor som dök upp. Det tyckte jag var spännande. (IP2)

Although interaction with IoT tools was widely positive, an area of improvement can be seen
in the implementation challenges of the tools available. A need for mobile and easy to set up
IoT tools is seen as a necessity if the technology is to be used more in the future. The
difficulties setting up the gadgets needed for the various projects carried out by IoT Hub
School was mentioned as one of the major setbacks for IoT in schools.

Det finns, men däremot, en sak som ligger kvar är att produkten är lite för. Den skulle
behöva bli enklare med installationen och att kunna använda den om man säger så.
Det krävdes en hel del för att få det att fungera tekniskt. (IP4)
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5 Discussion
The research question posed in this study is: “How can Internet of Things (IoT) support
teachers to reflect on their teaching?” In order to answer this question, the data collection
process/methodology as well as the findings from the analysis will both be discussed in detail
in order to gain broader insight into the conclusion that is reached for this study. Findings
from similar studies conducted within the area of IoT in education will also be looked to, in
order to provide a well grounded discussion.

5.1 Methodology discussion
The research method outlined in this study was specified as a survey. As we explained, a
survey had many advantages which we identified as beneficial in answering the research
question posed in our study. Our initial goal with deciding on a survey as our research method
was to enable us to have a broad qualitative foundation, in which we could build upon with
in-depth qualitative interviews. This approach was made possible through the addition of
semi-structured interviews as our data collection method, where we aimed to explore various
concepts regarding the application of IoT tools with our participants. Unfortunately, during
the process of this study, we came across some obstacles that required us to re-evaluate the
way in which the data collection would look and how the analysis would be carried out.

To give some background, as we outlined in our introduction chapter, the data collection in
this study is to a great extent dependent on participants and previous observations from
research carried out by IoT Hub School (IoThub.se, 2021). The reasoning behind this
delimitation being based on the fact that the educators/participants of the IoT Hub School
project have experience with IoT tools in teaching, and could provide valuable insight and
reflections. During the data collection process, multiple efforts were made to contact said
teachers, which proved unfruitful due to the hectic schedules and difficulties finding time to
participate in our study.

Although we managed to hold a couple of interviews from the first pool, we realized that we
needed to broaden the scope of our demographic, and extend it to school administrators or
school leaders, who also worked with various IoT Hub School projects in implementing IoT
tools in schooling environments. Due to the limited number of participants, we also focused a
lot on going in depth with the interviews, and building upon insights found in previous
interviews to broaden the question pool and ensure that we got as much qualitative data as
possible. In other words, the limited pool of our survey led to us taking on a more strategic
approach to our data collection, where each interview built upon the last, and going in depth
with our interviewees to ensure that the dataset used in our analysis was qualitative.

This strategic approach is also reflected in our analysis, where our result presentation takes
inspiration from a thematic analysis (TA). Due to the limited amount of interviews in this
study, labeling the analysis approach a thematic analysis seemed insufficient. As explained by
Braun & Clarke (2017), a thematic analysis is a method for identifying patterns by finding
codes, analyzing said patterns and interpreting the patterns with themes or concepts. (ibid.)
also outlines that a thematic analysis can be used to analyze both large and small data-sets
from a case study with 1-2 participants. With our study being based on the research method
survey, we deemed it too small of a data pool to claim that the study was being carried out
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through thematic analysis, but instead used TA as an inspiration to identify patterns that can
be discovered in our dataset. A TA approach provided us with the flexibility needed to
identify patterns within the data in relation to the participants’ experiences working with IoT,
and helped us understand and interpret the data.

In order to provide a more in-depth analysis, we have also decided to compare our findings
with other studies carried out in this field. IoT Hub School has been a host for previous thesis
research, with some of the studies looking into how IoT can be beneficial in a school setting.
These studies will be discussed in greater depth in the coming subchapter where we discuss
our findings. Combining the findings from this study and comparing it to previous findings
from earlier studies would give a good foundation in answering the research question of the
study.

5.1.1 Research quality

In answering the research question presented in the study, it is important the research quality
for the study is upheld. The research quality of the study is measured through the term of
trustworthiness. Trustworthiness is upheld through four key concepts; truth value,
applicability, consistency and neutrality (Krefting, 1991). In our effort of establishing the truth
value of the thesis, the data collection method of semi-structured interviews was chosen in
order to explore and discover the experiences of the teachers involved in the study. We
focused on going in depth with the interviews. As explained by Krefting (1991) the truth
value in qualitative research is based upon how well the researchers manage to capture the
lived human experiences. The semi-structural approach enabled the participants to go in depth
with their thoughts, seeing as we were able to continuously follow up on their thought process
with questions that helped them give us explanations in depth.

The second term that can be used to gauge the trustworthiness of this study is applicability.
Applicability refers to how applicable the study is in a general or practical setting (Krefting,
1991). When discussing the term of applicability, it is important to gauge to what extent the
findings of the study can be applied to other contexts, settings and/or groups (ibid.). When
approaching the applicability of this study, we made sure that the participants were reflective
of the broader group in which our study relates to. The shared criteria in which the
participants were chosen was based on their occupation as teachers or educators. This criteria
had to be widened during the data collection process in order to be able to gather more
interviews, and also included school administrators. Although these participants are not
teachers, they work closely with teachers, specifically regarding digitalization and could offer
valuable input, which does not affect the applicability of this study.

Consistency was ensured by continuously revisiting coded data in order to identify if there
were any discrepancies with how the data would be coded now compared to the initial coding.
This approach was outlined by Krefting (1991) as being a way to ensure consistency over
time, as well as help identify inconsistencies or changes that could arise. Seeing as this study
was conducted from a qualitative approach where the data was to be analyzed based on a
thematic analytical inspiration, it was important for us to regularly re-visit codes that were
identified during the data collection process. This helped with confirming that the patterns
identified were consistent and could help answer the research question.

Lastly, the neutrality of this study which refers to how objective the findings of the study are
(Guba, 1981). Making sure the findings weren’t affected by our biases or perspectives when
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analyzing and discussing the data was important. In order to achieve neutrality, the
participants of the study were given the option to review the transcribed interviews,
conclusion and result of the study. This was done in order for the participants to confirm that
their opinions were reflected without bias from us. Also, the guidance provided by our
supervisor provided an objective outlook and feedback during every step of the study.

5.2 Findings-discussion
The findings of this study helped outline three important themes when discussing how IoT
can support teachers to reflect on their teaching. On a broader theme on digitalization in
Swedish education, the first theme identified initial resistance to change among certain
educators, where a lack of familiarity plays a major role. This, mixed with the fact that some
educators had spent many years establishing teaching methodologies, led to a reluctance to
integrate digital tools into teaching. A fear of critique, as well as digital tools being used to
evaluate or monitor educators in their work was also identified as one of the resistance
factors. With that said, it is evident that the educational system is ever adapting, as change is
sometimes seen as a necessity.

Educators are always at the forefront of the various adaptation efforts, sometimes working
even during their off time to ensure their students are not affected by the digital tools
integrated into their everyday learning. We also identified that some teachers embraced IoT
even more after the projects, given examples of them implementing IoT in various
educational activities, as well as using them in their personal lives. Where resistance to
change was identified, it is also important to note that a positive shift in perception to digital
tools and IoT is perceived when educators are able to observe and use said tools first hand.
Firsthand experiences with these technologies are an important step in reducing hesitancy, and
can help foster a receptive attitude and combat misconceptions, such as IoT being a tool for
monitoring.

Currently, with the integrated usage of various digital platforms in everyday education,
educators believe that the infrastructure needed to integrate IoT devices already exists, which
offers the possibility to build upon the current educational environment. Teachers who
participated in IoT Hub School projects identified new insights into the way they utilize
physical space in a classroom, and the impact it can have. Teachers who participated in the
project measuring movement were also able to identify subtle student behavioral traits, for
example how sitting placement reflects on teacher-student engagements, where students sat
along the side walls or back of the classroom interacted with less due to it being difficult for a
teacher to reach them. These insights could then lead to improvements through
rearrangement, which helped improve the teachers ability to interact with students who are
less forthcoming. This view builds upon what is discussed by Ljungqvist & Sonesson (2021)
on how the learning gap can be reduced by tendering to every student’s needs specifically, as
we brought up in the introduction.

Areas of improvement were also identified, with the need for better data visualization that
provide clearer comparisons, easier navigation and easier access to historical data. The
addition of such data visualization is implementable, as Bakla (2019) discusses how
IoT-devices have the ability to connect to other devices, interact with them and collect data
regarding how the devices are used, as well as data relating to the external environment.
Another area of improvement can be identified in the implementation challenges with the
current tools available. A need for more mobile and easily set up devices is seen as a necessity
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if the technology is to be implemented on a wider scale. The further improvement of IoT is a
possibility, as the development of networks through interconnection and electronics to offer
functionality not thought possible previously (Rose et al., 2015) Overall, the insights
garnered from the IoT facilitated observations were described as immensely valuable. These
discussions that arose from observations made possible by IoT helped teachers gain better
insight into their teaching practices, and also laid the foundation for discussing broader
pedagogical questions and challenges. In combination with the IoT observations, educators
were given the time and chance to sit down and analyze the data in a conversational setting,
which builds and encourages a culture of continuous improvement.

The findings of this study are also reflected in the findings from previous students who carried
out research on how IoT can be beneficial from a teacher's perspective. A study carried out by
Skordeli (2019) discussing the pedagogical potential of IoT, and how it can change conditions
for learning in formal education found that IoT has the potential to offer a more personalized
learning opportunity to students. This gives teachers the opportunity to provide more in-depth
feedback to their students. The study also discussed how this personalized approach can offer
higher quality learning, which outlines how motivation on an individual level can be
increased.

By applying said theories to each student through IoT, Skordeli (2019) was able to identify
how IoT can be a means to improve individual motivation and achieve higher quality of
education. Similar findings were identified in this study, where participants discussed student
engagement in IoT behind notably positive. Students involved in IoT related activities found
these engagements fun and interesting, and helped foster a more interactive learning
environment.

When researching how IoT could help tackle challenges in school and help enhance learning,
Bertilsson & Bodin (2019) discovered that IoT can help collect relevant data which can be
analyzed and lay a groundwork to be able to suggest areas of improvement. The teachers who
participated in the study (Bertilsson & Bodin, 2019) suggested different possible
IoT-functions that could help handle challenges related to focus and motivation. Unlike the
study conducted by Bertilsson & Bodin (ibid.), this study researches IoT from the teachers
perspective, where we identify that IoT can be of assistance in transforming subjective
perception into objective data that can actively provide insight and lay the groundwork for
improvement.

5.3 Conclusions
This study set out to better understand how IoT can be used as a tool to help teachers and
educators reflect on how problems in teaching can be overcome and improvements in
different pedagogical areas can be made. The research problem highlighted that while digital
tools are further integrated into administrative and operational aspects of education, their
potential to further support pedagogical processes remain underexplored. Through the
findings of this study, it is evident that a way of supporting pedagogical processes, and aid in
the continuous reflection of educators, IoT can be an invaluable tool, and can contribute
through providing insights into how teachers interact with their individual students and the
classroom as a whole, as well as providing the prerequisites to enable a conversation into
areas of improvement.

RQ: How can Internet of Things (IoT) support teachers to reflect on their teaching?
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Answer: In supporting teachers to reflect on their teaching, IoT can help provide new
insights into how educators interact with their classrooms, and the data provided can
be a concrete way to help teachers reflect on various aspects of their teaching. The
observations made possible by IoT devices can also be a conversational starter into
teaching practices between educators and school administrators, and can help create a
culture where improvement is made easy.

5.4 Future studies
This study looked into how IoT can support teachers to reflect on their teaching. The
delimitations of the study were to teachers and school administrators who had participated in
various projects held by IoT Hub School in Sweden. A recommendation for future studies of
this scale is to gather data from a broader pool, which could provide more insights into how
IoT can be used to support teachers. Another recommendation is to look into how IoT can be
of support to students in various ways. There are ethical questions raised when including
students in studies like this, relating to how their integrity would be protected and GDPR
concerns (Denscombe, 2014), but this could be solved by limiting the scope of the study to
students in higher education/university. These participants would be older than 18, and can
give their consent and their integrity could be better protected. IoT is ever evolving, and
including more IoT tools into future research can also provide more data and observations,
which in its turn could lead to greater insight into how IoT can be further implemented in
educators and be beneficial to both teachers and students.
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1. Appendix A – Consent Form
Consent form

Consent to participate in interview

Please read through the information provided regarding the interview. Since the interview is
carried out online, we will ask you to confirm your approval verbally during the recording of
the interview.

The interview is going to take approximately 20-40 minutes. You can discontinue the
interview whenever without providing a reason.

Interview background

This interview is part of a thesis within computer science & software engineering in the
department of Computer and System science (DSV) in Stockholm’s university. The thesis is
part of a larger research project under the name IoT Hub School. The collected data from this
interview will be shared and stored within IoT Hub School and can therefore be used outside
of this thesis.

You have been asked to participate in this interview because you or your workplace have
participated and/or have been engaged in the project IoT Hub School. The purpose of this
interview is to gather insight into how IoT can support teachers to reflect on their teaching,
and your experience and opinions are relevant for this study.

Environment

The interview will be held over a Zoom meeting. This gives us the opportunity to record video
and sound that will later be analyzed and used within the thesis. You will be provided access
to the zoom-link through mail. It is recommended to download the zoom application but
participation though your web browser is also possible. We would appreciate it if your camera
was turned on during the meeting.

Personal data & Anonymity

The recorded interview will be transcribed, and after the transcription and analysis have been
carried out, the recording will be deleted. Your answers will be anonymized in a way that
ensures no statement or opinions will be connected to you personally. You can discontinue
your participation at any time during the course of the study without providing a reason, and
all your collected data will be deleted.

Contact information

If you have any questions regarding your participation, you can turn to any one of the study’s
participants.
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Thesis: Using IoT to improve teaching methods

Martin Ojeka: [e-mail]

Sayed Jamaludeen Kareen: [e-mail]

Supervisor: Patrik Hernwall, Department of Computer and System science: [e-mail]

Consent

I have received information regarding this study, and I am are aware of how the interview will
be carried out and the estimated time the interview may take

My questions regarding the interview have been answered and I know how to turn to when
future questions arise.

I participate in this study voluntarily and i have been informed of why I was contacted and
what the reason of my participation is

I am aware that I can discontinue/cancel my participation at any time during the course of this
study without explaining why

I consent that the interview will be recording with voice, name and eventually video

I consent that the material be analyzed and presented anonymously, for research purposes

I consent that the material can be used within the framework of the project Iot Hub School.
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2. Appendix B – Interview guide
Intervjuguide

Inledning/Information
Då tar vi och sätter igång, ska börja med att förmedla att denna intervju är ju såklart

helt frivillig, du kan avbryta närsomhelst, när du vill, och du ska inte känna dig

tvingad till att svara på någon som helst fråga. Och er, då med det sagt, utveckla hur

mycket du vill och hur mycket som möjligt, och så kommer jag att ställa följdfrågor,

beroende på det du svarar.

Och intervjun kommer att spelas in ljudmässigt som du vet, och ska transkriberas i

efterhand. Du kommer att kunna ta del av det transkriberade dokument om det

önskas, och om det är någonting du tycker du vill utveckla på, går det bra att

tydliggöra i efterhand, men så att du har koll på det som har spelats in.

Intervjufrågor - Intro
1) Kan du börja med att berätta om dig själv samt din roll inom skolverksamhet?

a) Hur länge har du arbetat som lärare

2) Vilket/Vilka ämne undervisar du i nuläget?

a) Vilka andra ämnen har du undervisat sedan tidigare?

3) På vilken utbildningsnivå undervisar du på?

a) Har du alltid undervisat på denna nivå eller har du erfarenhet från andra

nivåer?

4) Vilka digitala verktyg använder du i ditt yrke i nuläget?

IoT och utbildning
IoT är en teknisk infrastruktur som består av inbyggda smarta enheter som kallas "things",

som är anslutna via Internet och har förmåga att kommunicera med varandra och utbyta

information.

IoT har använts inom många områden inklusive utbildning. De flesta av sina befintliga

tillämpningar inom utbildning handlar om administrativa uppgifter och de riktar sig

huvudsakligen till högskolor. Några exempel på IoT-enheter som används i utbildning är:

huvudband för hjärnaktivitet enheter, smartwatches för deltagande registrering, enheter med

sensorer som mäter syrehalten i klassen för att spåra när eleverna bör ha rast, etc.

5) Är du bekant med IoT sedan tidigare?

6) Vad är din relation till projektet utförd av IoT Hubb Skola?

a) Har du deltagit på något sätt sen tidigare?

b) Hur var din upplevelse med IoT inom utbildningssammanhang?

7) Har du använt något IoT-verktyg i samband med undervisning eller i utbildningssyfte

i efterhand?

a) Om ja, kan du berätta mer om tillfället/tillfällen?
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b) Hur var din upplevelse med tekniken?

c) Fann du några för-/nackdelar med hur tekniken användes i detta

sammanhang?

8) På vilket sätt tycker du att IoT kan vara till stöd för dig som lärare?

9) Tycker du att IoT kan också vara gynnsamt för eleverna? Och på vilket sätt?

10) Vad ser du för utmaningar när det gäller implementering av IoT i skolor?

a) På vilket sätt anser du att man kan övervinna dessa utmaningar?

11) Vilka möjligheter ser du med implementation av IoT i skolor

12) Tror du att lärarens roll kommer att förändras i takt med IoT-introduktion i skolan?

a) Finner du några risker eller fördelar med detta?
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