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Abstract

The inclusion of computer programming in school curricula has resulted in challenges re-

lated to continued education for in-service teachers who are working full-time. Several

online courses are being conducted by Norwegian universities for teachers who are learn-

ing programming, including NTNU in Trondheim.

In this thesis, I have researched the use of the communication platform Slack in the online

course IT6204 Applied Programming for Teachers to get an understanding of how com-

munities of practice emerge in asynchronous learning networks and to identify a set of

guidelines for course designers/lecturers of such courses.

The research is designed as a case study with three main sources of data: all messages

from the “general” messaging channel used in the course, survey data from course stu-

dents and interviews with learning assistants. When analyzing the data, I identified three

main themes of how Slack is used in the course today: collaboration, reflection and course

organization. The data was then used to synthesize a set of guidelines.
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Sammendrag

Innføringen av programmering i skolen har medført til utfordringer knyttet til videreutdan-

ning for utøvende lærere. Flere universiteter og høyskoler i Norge tilbyr nettbaserte kurs i

programmering for lærere, inkludert NTNU.

I denne masteroppgaven har jeg forsket på bruken av kommunikasjonsplattformen Slack i

det nettbaserte faget IT6204 Anvendt Programmering for Lærere. Hensikten med forsknin-

gen er å få innsikt i hvordan praksisfellesskap kommer til syne i asynkrone læringsnettverk

og identifisere noen retningslinjer for fagansvarlige for slike fag.

Forskningen er utformet som et case-studie med tre hovedkilder av data: alle meldingene

fra den felles diskusjonskanalen brukt i faget, svar på spørreundersøkelse for studentene

og intervjuer med læringsassistenter i faget. I analysen identifiserte jeg tre hovedtemaer

for hvordan Slack er brukt i faget i dag: samarbeid, refleksjon og organisering av faget.

Dataen ble deretter brukt til å utforme et sett med retningslinjer.
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Chapter 1
Introduction

“Learning is not an add-on to the role of the professional. It is a habitual activity where

the group learns how to learn together continuously” (Hord, 2009, p. 40).

When building a city, it’s important to have a thorough infrastructure to make different

resources available to all its citizens even though they are geographically dislocated. Sim-

ilarly, disjointed communities within the educational sector will result in some groups of

people having a restricted access to relevant information and prevent holistic, continuous

learning. We are dependent on functional professional learning communities to stay up to

date with information, innovation and the possibility for sharing experiences with others

working on similar problems as ourselves. Learning is both an active and a reflective pro-

cess, traits which are cooperative by nature and requires interactions with other people.

Teachers have a special responsibility to stay current with new information and innovation,

since school’s societal mission is to prepare students for the future. In 2013, the Norwe-

gian government appointed a committee to assess the lower school systems’ curriculum

compared with future demands of employment qualifications and social life. When sum-

marizing their 130 page report, they wrote: “Changes in society and knowledge develop-

ment are happening in an increasingly greater tempo.. []..it will become more important
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in the future that learning in schools creates a foundation for the individual to acquire new

skills throughout life” (Ludvigsen et al., 2014). Technology is connecting us broader and

faster, and in a changing society it’s almost impossible for schools to include all necessary

knowledge in their curriculum. Hence, the ability to stay current and learn continuously is

of grave importance for the next generations.

One of the greatest contemporary changes in school curriculum which requires new knowl-

edge and continuous development by teachers, is the course renewal. The course renewal

includes updated curriculums for all subjects in grade school, lower- and upper secondary

school. For this thesis, I will focus on the changes in information technology, specifically

the integration of programming in several subjects. The changes are being implemented in

the period 2020-2023 and have led to a great need for programming courses for in-service

teachers. But how are teachers supposed to learn effectively in online courses when they

are working nearly full-time simultaneously? And how can these online courses remedy

that the students are geographically disjointed?

3



Chapter 1. Introduction

1.1 Expected results

In this thesis, I will study the use of asynchronous messaging tools for an online course on

programming for teachers and identify a set of guidelines for course designers to facilitate

a community of practice in an asynchronous learning network (ALN). Both terms com-

munity of practice and asynchronous learning network will be explained in detail in the

background section. In short, an asynchronous learning network focus on anytime collab-

oration rather than same time collaboration, and a community of practice is a community

where the participants in that community share experiences and reflections to achieve col-

lective learning.

1.2 Personal motivation

When I started researching which topic I should choose to study in my master’s assign-

ment, my first instinct was to look at the newest and “coolest” technologies for the class-

room, specifically virtual reality and augmented reality, and how visualization and im-

mersive experiences could impact learning. I am working part-time as an VR developer

at a computer company here in Trondheim and have written about the subject in several

courses at NTNU. When conducting interviews in relation to one of my course assign-

ments on this topic, teacher feedback was mainly positive, but they all mentioned the need

for special training and continued education on new computer systems as they were al-

ready overwhelmed by the rapid integration of new tools in Norwegian schools.

This research altered my thought process when approaching my master subject; instead

of researching even more new technologies to be implemented in schools, it seemed like

there were some systematic issues to be addressed. How are teachers trained in new tech-

nologies, and how can we create a sustainable body of knowledge for teachers to meet

the challenges for rapidly changing needs for knowledge on technological subjects. Even

though new technologies and their potential are exciting topics of research, they will never
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1.3 The case: continued programming education
for teachers

reach the students unless there are systems in place to train teachers and support sustain-

able learning for educators.

In light of the implementation of programming in several school subjects, a political deci-

sion which was already in progress when I started this work, I concluded that it would be

interesting to study how teachers are introduced to programming and how they can con-

tinue to stay up to date on this subject in the future. The course renewal is the biggest

change in school curriculum in many years, but I would not be surprised if even bigger

changes emerge in the future. This led me to the online programming course for teachers

and the idea of studying its online learning community.

1.3 The case: continued programming education

for teachers

Teachers are participating in programming courses as part of their continued education.

One of these courses, IT6204 Applied Programming for Teachers, is an online course con-

ducted by NTNU in Trondheim. The course is designed to be flexible both in terms of

time management – since the students are in-service teachers – and course content. The

teachers who are participating in the course are teachers in different subjects and teach at

different levels. One of the tools used by the course designer to maintain flexibility and

communication between geographically dislocated participants, is an online communica-

tion tool called Slack. Slack is mostly used for written messaging and is highly adopted by

the information technology industry. During the course, the teachers were recommended

to utilize the Slack communication platform to ask questions, answer each other’s ques-

tions and share experiences throughout the course’s duration. I have gotten access to all

messages which were written in the “general” message channel used in the course – a

channel where all course participants, learning assistants and lecturers could write, com-

ment and read each other’s messages. The messages were anonymized before I got access

to them. In addition to Slack, the course lecturers used webinars and the learning man-
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Chapter 1. Introduction

agement system Blackboard for communicating with the students, but Slack was the main

source of interactive discussions and reflections. I will describe the case more thoroughly

in a separate chapter.

1.4 Research inquiry and methodology

In this thesis, I wanted to go in-depth into a relatively small case and look at several

different data sources to understand how a community of practice can emerge in an asyn-

chronous environment among teachers who are learning programming. Hence, I chose to

conduct a qualitative case study which enabled me to delve into my research topic and use

my own experience as an informatics teacher when interpreting the data. I have three main

sources of data: an export file of all messages from the general chat channel in Slack used

for the course, answers from a post-course survey and interviews with learning assistants

from the course in question.

RQ: How can Slack be utilized to facilitate a community of practice in the context of

asynchronous online learning for teachers?

In addition to the main research question, I made two propositions to limit the scope of my

reserach (which is explained more detailedly in chapter 4):

Proposition 1: What is the learning assistants’ role in Slack for this course?

Proposition 2: What are the students’ own thoughts on using Slack?

1.5 Life as a researcher

During the last semester, I’ve had the opportunity to conduct two interconnected works

of research, both studying the same case: one of them is the masters assignment which

is presented in this thesis, and the other is a research paper. I was invited by a couple of

professors at NTNU, together with two PHD students, to participate in writing an article

6



1.5 Life as a researcher

for the 8th Computer Science Education Research Conference (CSERC ’19). The paper,

which is called “Programming for teachers: Reflections on the design of a course support-

ing flexible learning trajectories, was accepted and presented at the conference in Cyprus

in November 2019. Working on this paper simultaneously as my own thesis, gave my

insights into the lives of full-time researchers and the opportunity to collaborate with dedi-

cated and professional people. I also provided me with an unique possibility for gathering

data for my own research. The paper is to be published in the near future, but for now I

have added the reviewed version in the Appendix.
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Chapter 2
Background

In this section, I will give some background information on communities of practice and

relevant theory for learning in online courses.

2.1 Asynchronous Learning Networks

An asynchronous learning network (ALN) are Internet-based learning platforms which fo-

cus on ”anytime”-communication rather than same time (Coppola, Hiltz, & Rotter, 2002).

This model of collaboration supports continuous collaborative learning, while facing chal-

lenges of coordination. Most learners are familiar with the standard lecture format where

students are presented with learning materials from a lecturer, but in an ALN the students

must find supprt in their peers to a higher degree. Thus, course tutors must redefine their

role as an educator from an active presenter to a facilitator of collaboration.

In contrary to same time collaboration, anytime collaboration gives the learners time to

think and are not restricted by either geographical constraints or personal prejudice (Zion,

Michalsky, & Mevarech, 2005). Zion et al. also states that ALNs contributes to reducing

the number of passive students. Hence, it’s important that course designers of ALN-based

8



2.2 Defining community of practices

courses facilitate student interaction and coninuous, active collaboration between students.

2.2 Defining community of practices

Even though the term community of practice is relatively new, the concept is age-old.

Wenger (Wenger, 2011) summarizes the term followingly: “Communities of practice are

groups of people who share a concern or a passion for something they do and learn how

to do it better as they interact regularly”. The phenomenon is relatable to a variety of con-

texts; from tribes working together to survive, to a group of mathematicians who are trying

to solve similar problems. Whenever people are interacting to share experiences regarding

a common interest, a community of practice occurs. The concept comprises of three main

elements: a domain, a community and a practice.

Musteen (Musteen, Curran, Arroteia, Ripollés, & Blesa, 2018) describes the community as

a group of individuals, the domain as the common interest of the community, and practice

as regular collective experimentation to increase the community’s knowledge and experi-

ence of the domain.

The term community of practice was coined to increase our understanding of social learn-

ing, and as a framework for analyzing the relationships of individuals with their respec-

tive communities and how knowledge are transferred between such communities (Wenger,

2000). How do we know things which we have never researched ourselves? When we

start breaking knowledge apart and look at the scientific models, terminologies and con-

cepts which must be accepted and recognized to know something, it is clear that “knowing

is an act of participation in complex learning systems” (Wenger, 2000).

Human interactions and how we feel a sense of belonging are not easily described, but

we can define some broad categories for belonging to communities. Firstly, engagement;

doing things together, creating, participating in shared experiences and interactions. Sec-

ondly, imagination; the self-perception of ourselves, our communities and how we fit in the
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Chapter 2. Background

bigger image. A powerful tool for orienting ourselves in an intricate world of social com-

munities. Thirdly, alignment: a way of interpreting our actions to how they are performed

by others so that our local engagements are useful for others, e.g. following acknowledged

scientific methods when conducting research (Wenger, 2000).

Gray describes a community of practice in the context of informal learning, and empha-

size that the collective repertoire which is created through collective learning are used at a

later point in time when the participants of the community face new challenges. The goal

of such communities is to develop shared practices, and ways of solving problems using

the experiences from collective learning (B. Gray, 2004).

2.3 Pedagogy of Digital Learning Environments

Learning environments consist of all factors which surround and influence learners; both

physical artifacts such as equipment, access to fresh air etc. and social surroundings such

as motivational factors, a sense of belonging and sustainable culture of learning (Skaalvik

& Skaalvik, 2018). When John Hattie performed a meta-analysis of factors which con-

tribute to learning outcomes, he found that relations between students and teachers is the

most contributing element in a learning environment (Hattie, 2013). Digital learning envi-

ronments suffer the disadvantage of lacking physical interactions among the participants,

which is important to keep in mind when building a community of practice in a digital

learning environment.

According to the vastly acknowledged theory of sociocultural constructivism, commu-

nication and interactions between students and teachers are vitally important for gradually

building an understanding of new knowledge (Chen, Chen, Tsai, 2009). Lev Vygotsky,

whose writings are credited as fundamental within theory of sociocultural learning, claims

that the culture which surrounds the learner highly affects both what and how the student

perceives new knowledge (Vygotsky, 1962). One of the core principals of sociocultural

learning is the proximal learning zone, which describes the boundary between what stu-

10



2.4 Implementation of Communication Tools in Online Courses

dents can learn on their own and what could be learned in the right social and cultural

setting. In simpler terms; what could be done and learned with assistance today, could

be achieved alone tomorrow. Sociocultural learning is important for this article because it

requires some type of scaffolding along the path of learning, which in my case is the use

of asynchronous discussion tools.

To describe the use of sociocultural perspectives in the digital age, George Siemens created

a “new learning theory” which describes learning as a networked activity in a network of

nodes, where each learner represents a node (Siemens, 2014). It is highly disputed whether

connectivism could be considered a new learning theory or not; a discussion which is out

of scope for this thesis. E.g. Verhagen describes connectivism as a pedagogical view in-

stead of a theory (Verhagen, 2006). Nevertheless, one of the key questions which prompted

his work on connectivism was: “how can we continue to stay current in a rapidly evolv-

ing information ecology?”; a question which is assumedly relatable for teachers who are

learning programming for the first time. Similar to communities of practice, connectivism

describes learning as a social endeavor where people are connected to different communi-

ties. In connectivism, these communities are described as networks, and the individual as

an interconnected node. Siemens highlights that one of the keys to maintaining up-to-date

knowledge is the ability to see connections across networks of different fields and con-

cepts, while maintaining the node’s connection to these networks. The up-to-date knowl-

edge is described as currency, and is to be assessed as the main goal for all connectivist

learning activities (Siemens, 2014).

2.4 Implementation of Communication Tools in Online

Courses

When implementing an online learning platform, there are three main relationships which

must be facilitated (Konstantinou Epps, 2018):

11



Chapter 2. Background

1) Student – Content: How are learning materials made available to students?

2) Student – Facilitator: Interactions between students and lecturer and between students

and teaching assistants, such as feedback, questions about course materials etc.

3) Student – Student: Facilitating communication between students to share experiences

and ideas during the course, such as interpretation of assignments, reflections on relevance

to own practice etc.

Typically, institutes make use of learning management systems (LMS) such as Itslearning

and Fronter; in the case of NTNU, the current LMS is Blackboard Learn. In the case of

IT6203 and IT6204, Slack was introduced to maintain two of these relationships: student

– facilitator and student – student.

2.5 Awareness

Dourish and Bellotti wrote, “awareness of individual and group activities is critical to suc-

cessful collaboration” (Dourish Bellotti, 1992). When people collaborate in the same

physical place, we can effortlessly monitor each others activities. E.g. NTNU’s learning

management system Blackboard does offer a discussion forum for students, but there are

no indications whether other students have read your messages or anyone else is online at

the current point in time. As Tom Gross states; “overall it is important to note that aware-

ness is a user’s internal knowing and understanding of a situation including other users

and the environment that is gained through subtle practices of capturing and interpreting

information”. Hence, when conducting an online course using an asynchronous discussion

tool to scaffold the interactions between students and tutors, it’s important to choose a tool

which allows awareness of the other participants of the platform.

One commonly used feature to increase the individual’s sense of awareness of others in

digital communication platforms is outereactions. Nardi and Whittaker describes outere-

actions as “[]. . . a set of communicative processes outside of information exchange, in

which people reach out to others in patently social ways to enable information exchange.”

12



2.6 Online courses

An example of an outereaction, is an indicator affordance, which tell you whether or not

others on the same platform is online.

2.6 Online courses

Online courses have had a surge in popularity the last ten years, but we are still missing a

consensus regarding the various pedagogy and learning strategies.

Nelimarkka and Vihavainen conducted a study spanning two years, where they analyzed

message data from an asynchronous discussion channel. They were following the stu-

dents of a single introductory programming MOOC over several terms, but the discussion

channel remained the same one. Their observations suggest that communities of practices

do naturally emerge in such chat rooms, and that previous students are unconditionally

participating in the community even after they have finished the course themselves (Neli-

markka & Vihavainen, 2015); who they describe as alumni participants. The course which

is studied in this thesis, IT6204 Applied Programming for Teachers, is not a MOOC, but

experiences for how online discussion are conducted in MOOCs could be useful when

designing online courses in general.

The importance of a relationship between student and teacher is well documented, e.g.

John Hattie’s meta-analysis of key factors for learning outcome, where he concluded that

a good relationship with the teachers is the most influential factor (Hattie, 2013). Logi-

cally, online courses should be no different. For example, Picciani found that the activity of

the course lecturer in discussion forums of online courses, increase the students perceived

learning and increased the number of messages the students wrote themselves (Picciano,

1998). Increasing student activity is no easy task, and Picciani also stated that students

in asynchronous environments must “understand their responsibility for being active con-

tributors to instruction” and that “mature, motivated students are typically better suited for

13



Chapter 2. Background

asynchronous and distance learning”. In addition to the relationship between student and

teacher, interactions between students have been documented to have a profound effect on

online learning (Swan, 2002).

2.7 Learning assistants – facilitators or interlocuter?

Learning assistants have an important role in online courses; how they interact with stu-

dents and provide support to maintain students’ motivation and learning outcome. Ac-

cording to Kizilcec and Halawa (2015), lack of adequate support in discussion forums has

been identified as a key factor of low retention rates in online courses. Research also sug-

gest that social motivation in terms of interacting with others can have both a positive and

a negative impact on student motivation (Xiong et al., 2015), which implies the impor-

tance of assessing how communication in discussion forms are conducted. Ntourmas et

al. (2019) studied the role of learning assistants in two MOOCs provided by the OpenEdX

platform, and found that they “. . . did not promote problem-centered learning and col-

laboration, and they acted more as ‘omniscient interlocutors’ rather than as facilitators”.

Facilitation means supporting a group of people towards common objectives, which in the

context of this study is the student community’s learning goals of increased understanding

of programming. Simply replying to direct messages and concrete questions about exer-

cises is not enough to facilitate social interaction between students and build a community

of practice.
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Chapter 3
About IT6204 – Applied

Programming for Teachers

There are six educational institutions in Norway which provide programming courses for

teachers, all of which are online. NTNU is one of the institutions and conducts two main

courses on programming for teachers: IT6203 Introductory programming for teachers and

IT6204 Applied programming for teachers. The data collected for this thesis is in the con-

text of the latter, IT6204. The course is conducted online using a variety of tools: webinars

over Skype, Blackboard learning management system, external exercise delivery system

and Slack for communication and collaboration.

The prerequisite of IT6204 is that students have a basic understanding of programming.

During the course, the students are engaged in more elaborate activities like implementing

logic controllers, creating computer games, programming for simulations (e.g. physics and

mathematical modelling), and electronics using Arduino, Raspberyy Pi, Lego Mindstrom

and Microbit. At the end of the term, each student creates an individual project which is

related to their respective subjects as in-service teachers.
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There are several challenges to address when designing a course for in-service teachers.

Time and flexibility is an important aspect, as students are mostly busy with their daily

duties as teachers during daytime, and depend on availability of learning assistants and

course materials when they have time to spare for learning programming. Also important,

is the variety of prior programming knowledge. Different school subjects have different

needs in terms of programming, and their respective students vary in age and proficiency;

not to mention that most teachers don’t have any formal computing education.

To face these challenges, the course administrators implemented a learner-centered course

design as described by Mark Guzdial (Guzdial, 2016). The essential idea is to respect the

students and their nuanced needs and motivations for learning programming. To accom-

modate the different needs in skill level and subject specialization, the course used flexible

learning trajectories where students could choose between several different learning paths

to fit their individual needs.

Figure 3.1: Example learning trajectories in IT6204
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In his article “Dropout rates of massive open online courses: Behavioral patterns”,

Onah claims that while MOOCs are becoming increasingly popular, the completion rate

of most MOOCs are below 13% (Onah, Sinclair, & Boyatt, 2014). In IT6204, the retention

rate was approximately 91%, which vastly exceeds average MOOC retention rates. Albeit,

we must keep in mind that most MOOCs don’t have a targeted demographic and that the

in-service teachers of IT6204 were mostly given extra free time from their workplace to

engage in course activities. Nevertheless, IT6204 displays excellent results and one could

easily argue that they are doing something right.

In addition to the flexible learning trajectories, the course uses the online communica-

tion platform Slack, which is the main focus of this thesis. Slack were used by both

students, learning assistants and course lecturer to communicate and collaborate on exer-

cises, discussing programming, asking questions about deliverables and more. In terms

of community of practice: the community was the enrolled students, learning assistants

and course lecturer, the domain was learning programming for in-service teachers and the

practice was sharing experiences and partake in frequent collaborative discussions on the

Slack forum (Wenger, 2011).

A more detailed description can be found in Appendix A, the research article about the

course which I co-authored (Rouhani, Divitini, Vujosevic, Stai & Olstad, 2019).
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Chapter 4
Research design

Robert K. Yin states that “. . . a research design is more than a work plan. The design’s

main purpose is to avoid the situation in which evidence does not address the research

question” (Yin, 2018). The research design should state the case study’s questions, it’s

propositions (if any), its case, the logic linking the data to the propositions and the criteria

for interpreting the findings. Choosing the right methodology for a research project com-

prise of many factors: is the focus on breadth of depth? Are the statistical numbers or the

underlying meaning of data most important? How much of the researcher’s interpretations

and existing knowledge is relevant? What is the intended end result?

4.1 Stepwise-deductive inductive method

To avoid bias and subjectively pre-existing ideas of how communities of practice emerge

in asynchronous discussion forums, the iterative-deductive inductive method as described

by Aksel Tjora (2017) is a solid choice when conducting qualitative research. The method

is inductive because data is processed and analyzed without using leading concepts or the-

ories of the field, such that new concepts and ideas can emerge. Then, when the inductive

process is completed, the deductive process is formed by reversing the steps and check-
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4.1 Stepwise-deductive inductive method

ing the data material again using the newly generated concepts. The method becomes

iterative by including different types of data generation methods and sources of data ma-

terial, which aligns with Oats’ (2006) description of case studies: “The case is studied in

depth, using a variety of data generation methods: interviewing, observation, document

analysis, questionnaires”. Yin also emphasizes that research is an iterative process where

the researcher should base decisions depending on the process of various steps during the

study (Yin, 2018). By using this method, I assure systematics and progression through the

project duration, and it provided me with tangible goals along the way. Most importantly,

the stepwise-deductive inductive method means that the researcher does not use any lead-

ing theory as a starting point, but gets the opportunity to create new theory based on the

analyzed data (Tjora, 2017).

This study comprises of three main iterations:

1. Slack discussion data: I retrieved anonymized data in JSON format of all messages

from the “general” Slack channel which was used during the course IT6204 Applied Pro-

gramming for Teachers which was conducted in the spring of 2019.

2. Evaluation survey data: At the end of the course, the students where encouraged to

answer a post-course evaluation of the course, were I contacted the course lecturer who

kindly included my questions in the survey.

3. Interviews with learning assistants of the course: when data from step 1 and 2 were

analyzed, I wanted to discuss the course with learning assistants who had first-hand ex-

perience with the discussion forums and could potentially supplement my findings with

insights which were not apparent from the data.
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Chapter 4. Research design

Figure 4.1: Illustration of the iterative research design based
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4.1 Stepwise-deductive inductive method

Figure 4.2: Based on Aksel Tjora’s theory on qualitative research (Tjora, 2017)
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Chapter 4. Research design

4.2 Study questions

Case study research questions tend to be dominated by “how” and “why” questions, as the

researcher intends to explore new areas and find new connections. In this thesis, I seek to

investigate the use of collaboration technologies in the context of teaching programming

to teachers, and how such technologies can support continued learning, sharing of experi-

ences and building a community of practice; which leads to the following main research

question:

RQ: How can Slack be utilized to facilitate a community of practice in the context of

asynchronous online learning for teachers?

Some researchers perform a pilot study or some form of field work prior to a case study.

In my case, the idea for this project arose when I contributed as a co-author to a research

paper called “Programming for teachers: Reflections on the design of a course supporting

flexible learning trajectories”, which also studied the programming courses for teachers at

NTNU, but from a different perspective. The paper was accepted as an experience report

at the CSERC’19 conference in Cyprus in November. The work on this project gave me

some insights into theoretical positioning of research papers and collaboration processes.

4.2.1 Propositions

To further narrow the scope of my research and to give my analysis some direction, I have

supplemented the main research question with some propositions, as recommended by Yin

(Yin, 2018).

Propositions:

- What is the learning assistants’ role in Slack in this course?

- What are the students’ own thoughts on using Slack?
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4.3 Case Study Approach

In purely exploratory studies, it isn’t necessary to have propositions in your research de-

sign, because it might entail to many restrictions for the study’s intended purpose (Yin,

2018). In my case, I would argue that some restrictions are needed. The body of knowl-

edge regarding online learning and communities of practice is vast. In addition, I am

only analyzing how the community is initially developed and facilitated, not how the par-

ticipants continue to use their shared practices after the course completion. Hence, the

propositions are designed to narrow the focus of my analysis to the usage of Slack during

the course, and learning assistants have an important role of facilitating this process as

described by both Ntourmas et al. (2019) and Kizilcec and Halawa (2015).

4.3 Case Study Approach

When researching community of practice and student collaboration, I will argue that the

qualitative approach provides more flexibility and leeway for in-depth analysis and inter-

pretation of the data material than a quantitative one. In this thesis, I have analyzed all

messages from a Slack channel contextual to a continued education course on program-

ming for teachers and interviewed teaching assistants regarding their experiences with the

collaboration tools in question. Briony Oates argues that a case study aim to “obtain a rich,

detailed insight into the ‘life’ of that case and its complex relationships and processes”

(Oates, 2006). By analyzing all messages sent in the general Slack channel of IT6204 dur-

ing the a semester, and supplementing that analysis with interviews and surveys, I hoped to

obtain insights into the community of practice of teachers learning programming and how

the communication platforms were used in this setting. As Oates also states: “This one

instance, or case, is studied in depth, using a variety of data generation methods”, which

is intended to enlighten the depth of a specific case rather than breadth. Studying collab-

oration in communication tools for teachers learning programming at NTNU, is quite a

specific line of enquiry indeed, which convinced me that a case study would be the most

appropriate design for my research.

Both surveys and experiments lead to a simplification of the real world and it’s complexi-
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Chapter 4. Research design

ties, while a case study allows the researcher to look at the data in its context and take in

to account multiple perspectives.

24



Chapter 5
Data Collection

5.1 Slack discussion data

The main source of data for this project was Slack messages posted by students in the

course IT6204, which comprise of 550 messages in total. The messages were originally

delivered to me in a unstructured cluster of JSON-files; here is an example message:

{

” c l i e n t m s g i d ” :

” F39458B9−E172−4C0F−9C78−D1D5E5767D6B ” ,

” t y p e ” : ” message ” ,

” t e x t ” : ”Noen som kan a n b e f a l e hva j e g s k a l v e l g e av

R a s p b e r r y Pi , Arduino og Lego Mindstorm ?

” u s e r ” : ”UF6RTQ0AU” ,

” t s ” : ”1547029870 .003900” ,

” t h r e a d t s ” : ”1547029870 .003900” ,

” r e p l y c o u n t ” : 3 ,

” r e p l y u s e r s c o u n t ” : 2 ,
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” l a t e s t r e p l y ” : ”1547119577 .001100” ,

” r e p l y u s e r s ” : [

”UF5M2UXK2” ,

”UF6RTQ0AU”

] ,

” r e p l i e s ” : [

{

” u s e r ” : ”UF5M2UXK2” ,

” t s ” : ”1547035223 .006000”

} ,

{

” u s e r ” : ”UF6RTQ0AU” ,

” t s ” : ”1547101572 .001700”

} ,

{

” u s e r ” : ”UF5M2UXK2” ,

” t s ” : ”1547119577 .001100”

} ]}

This method of exporting data was used in ensure anonymity amongst the students

such that I could gain access to the messages without being invited to the Slack channel.

I only got a Slack-generated user identification, e.g. UF6RTQ0AU, which is helpful to

follow the same student throughout the course duration.

Before I could start reading the messages and doing my initial coding, I needed to convert

the JSON format into a chronological and more tangible format for reading purposes. To

achieve this conversion, I created the following script which prints out all the messages,

the user ID of that message, and the associated replies in sorted chronological order.

f o r ( i =0 ; i<d a t a . l e n g t h ; i ++ ){

v a r t s = d a t a [ i ] . t s ;

v a r a l r e a d y U s e d I D C o u n t e r = 0 ;
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5.1 Slack discussion data

f o r ( j =0 ; j<u s e d I d s . l e n g t h ; j ++){

i f ( t s == u s e d I d s [ j ] ) {

a l r e a d y U s e d I D C o u n t e r ++;

}

}

i f ( a l r e a d y U s e d I D C o u n t e r > 0){

c o n s o l e . l o g ( a l r e a d y U s e d I D C o u n t e r ) ; c o n t i n u e ;

}

u s e d I d s . push ( t s ) ;

$ ( ’ # myTable t r : l a s t ’ ) . a f t e r ( ’< t r ><td >’ + d a t a [ i ] . t y p e

+ ’</ td><td >’ + d a t a [ i ] . t e x t + ’</ td><td >’

+ d a t a [ i ] . u s e r + ’</ t r > ’ ) ;

i f ( d a t a [ i ] . hasOwnProper ty ( ’ r e p l i e s ’ ) ) {

v a r r e p l y I d s = d a t a [ i ] . r e p l i e s ;

f o r ( k =0; k<r e p l y I d s . l e n g t h ; k ++){

f o r ( l =0 ; l<d a t a . l e n g t h ; l ++){

i f ( r e p l y I d s [ k ] . t s == d a t a [ l ] . t s ){

$ ( ’ # myTable t r : l a s t ’ ) . a f t e r ( ’< t r ><td >’ +

’<img s r c =” r e p l y . png ” /> ’ + ’ r e p l y ’ +

’</ td><td >’ +

d a t a [ l ] . t e x t + ’</ td><td >’ + d a t a [ l ] . u s e r + ’</ t r > ’ ) ;

u s e d I d s . push ( d a t a [ l ] . t s ) ;

}

}

}

}

}
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5.2 Survey data

At the end of the course duration, the students of IT6204 were given a course assessment

survey, mainly conducted by the course supervisor to keep improving the course in the

future. I contacted the course supervisor and asked if he would include some of my ques-

tions in the course assessment survey, which he was willing to do. With the survey data, I

wanted to get a different perspective on the use of Slack then I had already gotten from the

Slack data in accordance with the need for breadth in a case study as described by Oates

(Oates, 2006). Also, insights from the students themselves would help me answer my

second proposition as described in chapter 4. To get more context of the teachers’ expe-

riences with the use of asynchronous discussion tools, I composed the following questions:

1. Which digital communication- and collaboration tools (e.g. Slack, Itslearning) do you

utilize in your daily working life, and what are they used for?

With this question, I wanted to gain some insights into the teachers past experience with

the use of digital collaboration tools. By understanding some of their prior knowledge, I

could hopefully gain relevant information for my discussion.

2. After utilizing Slack this last term, what are your thoughts on using similar tools in

schools, both with colleagues and/or students?

Since the first question focused on the past, I composed the second question to focus on

the future. Their eagerness/willingness to continue using similar tools in their own work

could serve as insights into the successfulness of Slack’s role during the course.

3. To your experience, are there enough available resources on the use of programming in

classroom context?

Slack was a resource for discussion and collaboration to help the students learn program-

ming more efficiently, but also interesting for their use of Slack is the availability of other
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resources.

4. What could be done to make large transitions in schools easier for teachers, e.g. the

course renewal?

With this last question, I wanted to see if any of the students would make connections

between the community of practice that was used to learn programming during the course

and continued learning for teachers in general.

Presumedly, adding too many questions to a non-mandatory course assessment survey

would result in fewer responses, and since my questions were not directly related to the

course assessment, I tried to write as few questions as possible.

5.3 Interviews

Rowley describes research interviewing as a craft (Rowley, 2012), and suggests that novice

researchers should perform practice interviews to develop the necessary skills. I am indeed

a novice interviewer, but got some practice into both conducting and analyzing interviews

during a research methodology course at NTNU. Gray divides qualitative research inter-

views into five categories: structured, semi-structured, non-directive, focused and informal

conversation (Gray, 2004). For this research, I chose to conduct semi-structured inter-

views, which allows the interviewer to probe for more details and ask follow-up questions

to the interviewees’ answers. I only interviewed learning assistants of the course IT6204,

to gain a different perspective from analyzing the Slack messages and survey responses.

Even though I gathered a lot of data from the Slack discussion tool, there were no oppor-

tunities to ask follow-up questions about the messages. Also, to get a better understanding

of how the Slack channel was used, it seemed important to get the perspectives of staff

members, not just the students. Prior to conducting the semi-structured interviews, I wrote

a interview guide which could be found in Appendix C and which was approved by The

Norwegian Centre for Research Data.
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When conducting interviews, especially semi-structured and less structured interviews,

the interviewer’s bias has to be taken into account (Gray, 2004). For example, I tried to

make the interviews be of equal length, as to not play favorites with the participants. When

it comes to data security, it’s important to use recording devices which is not in any way

connected to the Internet, e.g. a phone. For my interviews, I borrowed a standalone record-

ing device, and transferred the recording to NTNU’s server, hence avoiding to store any

raw data on my personal computer. Strict routines for data security are important for main-

tain anonymity of the interviewers. When transcribing the recordings, I avoided to have

names of participants in the same document as the transcriptions, and simply coded the

names with “person A” and “person B”.

The interviews were designed to gain additional insights into how Slack was used to facil-

itate a CoP and help me answer my first proposition as described in chapter 4.
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Data analysis

In this research, I have collected three different types of data: Messages from the Slack

discussion platform, student responses to the course’s post-course assessment and tran-

scriptions from interviews. Since the research was designed iteratively, the different data

collections were analyzed at different points in time. The main source of data was the

approximately sixty pages of discussion messages from Slack, which were used to gather

knowledge about building a community of practice in asynchronous messaging platforms.

The survey data was designed to get insights in the students’ perspectives on using the

Slack tool at the end of the course. The interviews gave me the opportunity to also gain

insights from staff members, more specifically learning assistants from the course. The

following subchapters describe the methodology which was used to analyze the data.

6.1 Grounded theory

Qualitative data consists of all non-numeric data from the research (Oates, 2006). To make

sense of the data, and to be able to describe how one arrived at any conclusion, researchers

must use acknowledged data analysis methods. Since this research was designed as an in-

ductive case study, where the researcher analyzes the empirical data to see which theories
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emerge, I chose to use the grounded theory analysis methodology.

Grounded theory was first introduced in 1967, and even though it is a strictly defined

method, one should be aware of some of the underlying principles. Firstly, the research

data are gathered from continuously changing conditions, not static ones. Secondly, grounded

theory rejects both absolute determinism (that all events are completely decided from pre-

vious events) and nondeterminism (Corbin & Strauss, 1990). Grounded theory can be

used on a variety of data sources, including interviews and written messages which are

most relevant for this research. Also important is the view that data collection and data

analysis are interrelated processes, and that every discovery must emerge several times

through the data to be of relevance to the final conclusions (Corbin Strauss, 1990). This

involves a constant comparative method, which means that previously analyzed data must

be revisited when new concepts emerge later in the analysis process (Oates, 2006). In the

coding process, I utilized a analysis program called NVivo 12. The methodology follows

three main steps of coding: open coding, axial coding and selective coding, which will be

described in the following subchapters.

6.1.1 Open coding

Open coding is the first step of the grounded theory analysis methodology, and involves

the initial steps of finding relevant codes and categories from the data material. One should

not look for concepts which can already be found in existing theory, but highlight the con-

cepts which can be found in the material (Oates, 2006). I started with reading through

all the material several times to get an overview of the data I had collected. Then, I went

over the material again and highlighted words and sentences which were based on my own

reflections regarding importance. In the next iteration, the different codes were put in cat-

egories. NVivo made it easier to maintain an overview of the coding, for example I could

quickly sort out each message for a category to get a quick look at which codes had been

added to that category already.

This following tables shows the different codes and their frequency in the data material,
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along with a description of each code. Some codes, e.g. “discussing programming” were

found in large numbers, but I chose to only select those which were somewhat unique

since several students were asking similar questions.

6.1.2 Coding tables

Code Description Frequency

Arranging physical meetings

During the duration of the course,
there were several seminars etc,

and the participants used Slack to arrange
physical meetings

7

Sharing learning materials
Discussion of where one can

share one’s own learning material and
where to find others

10

Discussing programming
Conversations and duscussions

about programming 15

Assessment and course materials
Messages about the exercise

system and curriculum 11

Equipment
Which equipment the students should

acquire and their uses 9

Technical issues
Technical issues related to the different

digital platforms used in the course 13

Relating to own practice
Messages where students relate course

content to their own work as in-service teachers 25

Table 6.1: Open coding for Slack messages
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Code Description Frequency

Learning assistant’s role
in the course

Regarding how the course is organized,
mostly in terms of the learning assistants 9

Student messaging habits How the students use Slack 5

Alternative platforms
Discussing alternatives to Slack and

their own experiences with other platforms 7

Activity
When Slack was used and student’s
threshold to take part in discussions 6

Table 6.2: Open coding for interviews

6.1.3 Axial and selective coding

When the open coding was completed, I started working on the axial coding. According to

Corbin and Strauss, the process of axial coding comprises of finding overarching themes

for the discovered categories from the open coding (Corbin & Strauss, 1990). Making

hierarchies connecting the categories, I found the following themes:

Figure 6.1: Themes from axial coding

After the axial coding comes the selective coding, where the researcher tries to find

relationships and abstractions which relate the findings to the research inquiry and previous

research (Corbin & Strauss, 1990). Even though the grounded theory methodology starts
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out by ‘ignoring’ existing theories and focuses on the emerging concepts from the data, in

the selective coding the researcher tries to make sense of the findings in light of relevant

literature. My selective coding resulted in a set of guidelines for the course responsibles

which are presented in the discussion section. In addition to the guidelines, I created a

relational model of how the three themes are connected.

Figure 6.2: Relational model from selective coding

6.2 Validity and Reliability

Tjora defines validity as whether the answers which are found during the research process

are directly related to the research question (Tjora, 2017). Golafshani (2003) states that

validity also include the truthfulness of the research results. Validity can be divided into

communicative and pragmatic validity, where the latter is mostly related to action studies.

Researchers have established several traditions for maintaining communicative validity,

e.g. presenting research at conferences and in scientific journals with peer review pro-
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cesses. The results from my thesis have not gone through a peer review process yet, but

part of my research is presented in an article which was accepted at The Computer Science

Education Research Conference (Rouhani, Divitini, Vujosevic, Stai & Olstad, 2019). To

increase validity, I added propositions to the research question which limited the research

scope. There are factors about the community in the Slack channel which are not studied

in this thesis, e.g. how the participants for the community use their shared knowledge after

the course. Hence, limiting the scope makes the results less interpretative.

Reliability concerns reproducibility and whether the research instrument can be trusted

(Yin, 2018). I have taken several steps to increase reliability of this study. Firstly, since

reliability relates to consistancy over time (Golafshani, 2003), I made sure to analyze all

of the 550 messages from the Slack discussion channel. To confirm that the data is rep-

resentative for the student mass, I start the findings session by describing Slack’s activity

compared to the number of students taking the course. If e.g. only 10% of the students

where using Slack, the results would be less reliable (and less interesting). Secondly, The

interviewees were informed that they could request all data gathers from the interviews

in case of any amendments or additional statements. Albeit, it is worth mentioning that

grounded theory analysis could vary from researcher to researcher since it allows for us-

ing researcher’s personal experience when conducting the coding process. Also, data from

interviews and survey are dependent on the participants truthfulness.
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Findings

In this section, I will present the findings from my three different data gathering methods:

analysis of message data, questionnaire and interviews as well as some general observa-

tions. All quotes from the discussion channel is translated from Norwegian by me.

7.1 General observations

There were in total only 50 unique user IDs in the general channel. In figure 7.1 you can

see a graph representing number of messages per unique user ID.

Given that lecturers and learning assistants are included in this data, which could ac-

count for some of the larger values, the median is more likely to be representative for

typical user activity than the average. The median number of messages for an active user

amounts to 5 messages or replies. Even though the participation of writing messages was

relatively low compared to number of students in the course, that doesn’t mean the other

students were completely inactive as shown in figure 7.2.
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Figure 7.1: Diagram generated using graph.js, det code can be found in Appendix B. X-axis repre-
sentes different users, and the y-axis shows number for messages per user.

Figure 7.2: Diagram of student activity in Slack
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As we can see from this auto-generated activity graph, most students were reading and

observing the Slack conversations quite regularly.

The selective coding of my data analysis resulted with three overarching themes: Col-

laboration, course organization and reflection. In addition to the Slack messages from

the course IT6204, I also got the results from two surveys related to the course IT6203.

It’s worth noting that many participants were engaged in both courses, so the surveys and

Slack conversations are at least partially related in terms of who responded. For anonymity

reasons, I could not compare the names myself, but I have gotten a confirmation from the

course instructor.

7.2 Collaboration

Collaboration is a wide term which comprises of many different areas of interactions, co-

operation etc. During my data analysis, I divided the collaboration-related messages into

three main themes in accordance with number of occurrences: Discussing programming

(The most frequent topic), arranging physical meetings and body of knowledge.

7.2.1 Arranging physical meetings

The key motivation for using Slack during this course was to enable students to interact

with each other even though they were geographically disjointed. Nonetheless, one of

the recurring topics of conversation was planning physical meetings and asking other par-

ticipants regarding attendance to seminars and workshops. For example, one participant

wrote:

“Hi, I was allowed to attend a ‘Lær Kidsa Koding’ seminar in Trondheim on Monday
the 11th of Mars. Will I meet any of my co-students there?”

Where some other student replied:

“Yes, I am also signed up for that seminar.”
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A third student shimmed in:

“I am also traveling to Trondheim the 11th of Mars, Looking forward to it! [smiley]”

And the first student concluded:

“Great, I hope we can meet and exchange experiences.”

So even though the Slack channel’s original purpose was to replace the need for phys-

ical meetings, the students actually used the platform to plan physical meetings and let

their peers know which seminars they would be attending.

Interestingly, students also used the general Slack channel to coordinate Skype meet-

ings with lecturers, e.g.

“Is it possible to get a Skype-conversation with any of the lecturers? I need a short
conversation about the project assignment, and I think it would be easier than writing
back and forth”.

7.2.2 Body of Knowledge

In the “description of challenges” portion of this thesis, I described two main challenges

which are relevant to my research enquiry; continuing professional development and de-

veloping a collaborative community of practice. In both cases, access to information and

platforms for sharing experiences and reflections are relevant. A relevant question arises;

does the Slack platform suffice or does it need to be supplemented or replaced by other

software? In addition to the aforementioned request for voice chat, there were requests

about where to share their projects with other students. One student said:

“I have a question regarding the project assignment. I have a feeling there will be
created plenty of interesting classroom teaching activities during this course. Is it
possible for us to share these activities with each other when the course is finished? Is
that something others would be interested in? “

Some other student suggested:

“[].. Maybe we can share them here on Slack? I can’t think of a better place to share”

It is possible to share files on the Slack platform, but is it the right platform for this

purpose? This point will be revisited in the discussion section.
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Another example from a student:

“In assignment 5, we are supposed to create a game which can be used as a classroom
teaching activity. I don’t feel creative enough to generate new ideas for a game which
can be used in mathematics and physics. Does anyone have any good ideas?”

In this example, the student is requesting ideas and inspiration for their own game

project, also projecting a need for a platform to find other student’s project to get in-

spired. One student felt so deprived of sharing opportunities that he/she chose to imple-

ment his/hers own platform:

“My idea was to start with an empty web server and show how to build these types of
learning resources such that the project assignment for this course ends up being the
first step in the process of creating a new website with learning resources for electron-
ics classes.“

Due to the lack of platforms for sharing, some students decided to use the Slack chan-

nel to share guides with their co-students. E.g.

“When it comes to Raspberry, I’m using the following when I’m programming. 1. I’m
using OS version without graphics (only command prompt) 2. I install Samba on the
Raspberry 3. From the PC, I connect to Samba as a network station which enables
me to open program files on Raspberry from a text editor on the computer. I think
Python works fine as an editor, also on C4. Compiling runs from command prompt
by the help of Putty from windows or by SSH from Linux. I’ve not explained how to
install the different elements, since their usage varies and because it’s easily found on
Google. In regards to programming, Gordon has a good library for dealing with ports
on Raspberry.”

Even though one could disagree with the statement that Python is an editor, the inten-

tion is clear: to share experiences with his/hers peers in form of a numerated guide. This

guide is contextual to the course material and a different category of information sharing

compared to the aforementioned classroom learning materials, but still in the theme of

creating a body of knowledge.

7.2.3 Discussions on programming

As intended by the course lecturer, the Slack channel was frequently visited by students

who wanted to discuss programming. In addition to learning assistants answers, the stu-
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dents answered each others questions and collaborated on finding solutions to the assign-

ments.

As an example, one student pondered:

“I understand that I don’t need to round off the time, but sometimes there are a lot of
decimals when the speed is calculated. I’m just wondering if there is a way to limit
number of decimals.”

And got the reply:

“Yes, you can use a function called Math.roundWithPrecision(a,b).
For example Math.roundWithPrecision(2.5567,2) is rounded off to 2.56. See this
screenshot: ..[file]”

The term screenshot occurred nine times throughout the general channel, and was a

reoccurring method of sharing solutions to exercises. Some discussions were quite simple

and could probably have been resolved through a search engine, e.g.

“What is the difference between from pygame import* and import pygame?”

Which got the following reply:

“Practically there are no differences between ‘from pygame import’ and ‘import pygame’,
since both commands import the whole module. I liked the following explanation:
[link].”

Other discussions were more complex and combined programming and their respective

discipline:

“You can’t express V = blah blah or n = blah blah. T and P can be expressed in such
a way, but to find V and n you must use the solution to Newton Raphson. That means
finding better and better values for your desired outcome, generally:

Xny = Xold f(Xold)/f’(Xold) f()=(P+(nˆ2a/Vˆ2))(V-nb)-nRT
f’()=P-anˆ2/Vˆ2+2abnˆ3/Vˆ3

for volume v0 is initial value found by using equation of state, and you must choose
desired accuracy, e.g. 0.0001”

And

“I have some questions in regards to code/syntax when using numpy and other math
libraries. Hope some of you can help [smiley]. This issue occurs frequently when I’m
doing tasks on modelling and numerical methods. Firstly: We can create an empty
list/table with N elements by using numpy.zeroes(N) and then assign values. How do
I find the index of a certain value in such a list?...[]”.
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Where someone replied:

“If I understand correctly, you get a list with indexes where a[index] ¡ 10 if you use
np.where(a¡10). If you have the error code you get, it would be simpler to help you

When I analyzed the data, I tried to separate discussions on programming from general

questions and answers, but it turned out to be difficult since simple questions could turn

into long discussions with answers from several other Slack participants.

7.3 Course organization

The second overarching theme which emerged when coding the Slack messages was

course organization. Students found the Slack platform to be a natural place to ask ques-

tions regarding exercise requirements, webinar recordings, what equipment to purchase

etc. I have divided this theme into three categories: assessment and course material, equip-

ment and technical issues.

7.3.1 Assessment and Course Material

This category was to be expected and does not comprise of many controversies; most

questions of this nature are in relation to the different exercises and the final exam, but

interestingly there were several students asking questions regarding Skype login informa-

tion; messages regarding Skype also emerged in the “Collaboration” coding, though in

the context of arranging extra conversations with lecturers or learning assistants. I coded

these messages in this category because Skype was used for the course seminars, which is

interpreted as an extension of course materials in this context. For example, one student

asked:

“What login name should I use for Skype for business? And login address?”

Some students were having issues related to getting hold of the course textbook:

“Regarding curriculum: I have ordered the course textbook through the school I work
at, but it seems like the delivery timespan is fairly long. How important is it to get hold
of the book right away?”
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And for some students, they clearly reflected on the issues of working full time while

conducting their responsibilities as students:

“[]. . . I haven’t even ordered it [referring to the course textbook]. It’s on my to do list
when all the term grades have been calculated [smiley]. But I found that it’s possible
to get a free trial of the online version of the book, at least a starting point”

7.3.2 Equipment

In IT6204, the focus of the course was application of programming, and as a result the

students needed micro controllers, wires and different types of electronic extensions to

create their systems. The student group of IT6204 is fairly diverse, and many do not have

a computer background beyond IT6203, where the focus is on fundamental principles of

programming, not its application. Naturally, the Slack channel contained many questions

on which equipment to buy. E.g.

“Can someone recommend what to choose between Raspberry Pi, Arduino and Lego
Mindstorm? I don’t have any experience with electronics/programming except the
course of last semester”

Also in regards to equipment, the students were collaborating in terms of planning to

share equipment with peers within geographic proximity.

“Argh! Was supposed to get Micro:bit from my school through the county ordering
system by Atea. This was claimed prior to Christmas, and the order was sent today.
Next week I’m in Hamburg with students. I have already checked with Vitenfabrikken
and Kjellco, but not there either. Someone in Stavanger I can borrow from?”

And:

“The school ordered Micro:bit on my behalf three weeks ago. It still hasn’t arrived. . .
I don’t have the options of borrowing from nearby firms. I live in Hamar, anyone there
who possess it?[referring to peers]”

In addition to parallels to the “planning physical meetings” category, I also found a

connction to the “body of knowledge” category:

“I have gotten started with Lego Mindstorm EV3, and have something called ‘core
set’. What kind of robot can be built using this, and where do I find instructions?”

As we saw with the example of a student who needed inspiration for a computer game,
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once again a student is requesting inspiration and access to a body of knowledge. Both

IKT I Praksis and Kidsakoder websites have descriptions of Lego Mindstorm projects.

7.3.3 Technical Issues

The course IT6204 make use of several communication platforms, and one of the reoccur-

ring themes in the Slack messages was reporting on technical problems. These messages

aren’t highly relevant for my discussion, so I will briefly give some examples:

“I can’t see the videos on Blackboard. Have tried both Chrome, IE, Edge. . . The site
becomes more grey, and I must close it again using a button at the bottom of the page
to do anything. Do I have to look them up on youtube?”

As we will see when studying the course’s retrospective questionnaire, students were

generally not accepting of the Blackboard system and preferred using other available plat-

forms.

“I can’t submit my video on Blackboard. When I click ‘send’, the button turns grey
and nothing happens. “

And

“The Blackboard app is unfortunately completely terrible. It displays an entirely dif-
ferent UI for the exercises than the website.“

Several students also reported on issues related to Skype login:

“I can’t login to Skype for the seminar. Get the error: youarenotconfiguredtoconnectwiththeserver.ContactthesupportteamHaveanyoneelsegottenthesameerror?Havesomeonemanagedtosolvethisissue?\

And

“Will webinar 2 be posted on Blackboard? I am having troubles with my computer
network, can’t seem to login to Skype”

7.4 Reflections

This coding category relates to topics where students reflect on knowledge application in

the context of their own practice.
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As mentioned earlier, the students in the course are themselves educators within a wide

range of disciplines, both standard subjects such as mathematics and languages, but also

from practical disciplines such as electronics and physical machine operations. It was in-

teresting to read about the latter’s reflections regarding programming and their own com-

munity of practice. One teacher said:

“We who are lecturing electronic courses and automation usually use equipment and
technological solutions which are similar to those found in the industry and which
complies with the criteria of durability and security from “Maskinforskriften” and
NEK-EN 60204-1. Teachings in programming have basis in IEC 61131-3, and our
school are using industry robots from ABB and a small number of CNC machines.”

The same student also reflected:

“For some of the electronic courses, programming will be integrated as part of a sys-
tematic whole. Programming will in practicality, and according to the course plan, be
approximately the last five percent of the teachings, when working on completing an
entire system.”

Both statements describe issues related to the introduction on programming for a spe-

cific high school specialization. Some reflections regarding own practice also related to

age difference instead of curriculum differences; while most teachers seemed to teach at

either lower- or higher secondary school, e.g. one teacher wrote:

“[]. . . does anyone have any recommendations for what learning material (LegoMind-
storm etc) which is most applicable for someone working in primary school? Would
like to direct my project towards such material”

And some other student reflected:

“The way I interpret the book, the author [referring to Mark Guzdial] argues why one
should teach programming in the different age groups, but I don’t understand where a
process would fit in that picture”.

Some students were eager to know more about how the curriculum relates to the in-

dustry in which their own students will be working one day:

“Is there a possibility to choose extra material and variations of the course material
which is more similar to those in the automation industry?”

And

“I called a firm and asked what Python is used for in the industry, and was told that

46



7.4 Reflections

Raspberry Pi have many key features for prototyping and such, that Python have a
math library which is commonly used and that there are libraries for input and output”

One challenge which is not discussed thoroughly in the course renewal plan, is platform-

specific technologies, which some teachers briefly commented on:

“Hi. Does any of you use iPad to solve some of the assignments, or does anyone do
programming on iPad? What apps are you using? Pros/cons? So far, I have only used
a computer, but I work at an iPad School and realize that I have to familiarize myself
with iPad usage for programming.”

In the context of relating programming to own practice, several teachers reflected on

which topics would be most suitable for implementation of programming exercises. One

teacher said:

“I can’t imagine that I will be able to use programming when teaching quantum physics
to my pupils, but electricity and technology in the physics curriculum seems appropri-
ate for e.g. Arduino. I can also imagine using Python to draw graphs, but GeoGebra
works fine for this purpose already. Since the new curriculums are not yet decided, it’s
difficult to predict what would be applicable later on ..[]”

And another teacher chimed in on the discussion:

“Yes, programming is useful for numerical solution of differential equations, but at the
same time they [referring to dif.eq.] are being removed from R2 [advanced mathemat-
ics in higher secondary school], but they might re-emerge in Physics 2. I would have
loved to focus on something I know for sure will be part of the curriculum after the
renewal”.

This dilemma is also difficult for course lecturers who are teaching programming for

teachers, because they have the same difficulties of predicting the final curriculum after

course renewals next year. At the same time, some teachers were eager to explain solutions

they had successfully implemented in classroom context:

“I have created a learning activity for Physics 1, where the pupils are gathering data
using Tracker and draw position- speed- and acceleration graphs in Python for the
movement. The activity has already been used in two classes, graphs on PowerPoint
were used to have interesting conversations about the difference between numerical
and analytical derivation, and how number of data points affected the outcome. The
entire learning activity therefore comprised of, simply put, showing graphs on Power-
Point, programming together with the students regarding some predetermined move-
ment, and then get the pupils to do it themselves with their own data”.
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7.5 Students’ feedback

When the IT6204 course was approaching its end, the course organizers distributed an

evaluation survey to get feedback from the students regarding possible improvements and

general remarks on the course. Before the survey was distributed, I contacted the course

lecturer and asked to get a couple of my own questions included in the survey. Out of the

80 students who enrolled in the course, 22 answered the evaluation survey. One of the

questions was closed and used the Likert scale for answer options (Oates, 2006), while the

other three questions were open questions.

Question 1 (Likert scale): I have used Slack during this course and felt it was useful.

Answers:

Figure 7.3: Diagram of student responses to evaluation question 1

Question 2: Which digital communication- and cooperation tools (e.g. Slack, Itslearn-

ing) do you use on a daily basis at work?

Question 3: After using Slack this term, what are your thoughts about utilizing similar

tools in schools, both for collaborating with colleagues and communicating with pupils?
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Figure 7.4: Collaboration tools used by teachers in their daily work life

12 of the respondents expressed positive statements towards implementing Slack in schools,

but their motivation regarding field of application varied. Some respondents argued that

they were positive, but only if it replaced some of the current platforms, e.g.:

“I think it could work fine. But as a replacement, not an addition to the rest. The new
communication- and learning platforms we have in our county work poorly, especially
when it comes to direct communication with students.”

While some other respondent even mentioned the idea of using Slack as a replacement

for blogs:

“Absolutely worth thinking about. I’m going to teach “Technology and Research” this
fall, could try it out there. Previously, we have used blogs in that course.”

7 respondents were negative to the utilization of tools such as Slack in schools, but

their arguments were almost solely in terms of not wanting yet another system to deal

with. Several of the negative answers pointed out that it would be unnecessary in addition

to the Teams platform. E.g:
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“I’m thinking it would be a little too much to have a tool as Slack in addition to Teams.
Especially for those who are insecure about using digital tools.”

And:

“Okay, but we can’t have too many tools on different platforms. E-mail, schoollink,
teams and potentially Slack will be many to deal with.”

Question 4: Do you feel like there is enough available resources which explain how

programming could be used in classroom context?

It might seem strange to have text answers to a yes/no question, but my reasoning was

that I would get more replies if the respondents could choose between a simple “yes” and

some elaboration. Indeed the most recurring answer was “yes” (6 instances), but most

answers contained some elaboration to their reasoning. E.g.:

“There are many good resources out there when it comes to specific learning activities
and projects teachers can give their students, but maybe less resources in regard to
didactics of programming. I also wish for more examples of how student works and
learning can be evaluated in a good way”.

And:

“Yes, you need to search and put in an effort, but it’s fully possible to find information.
Especially if you are willing to use English websites and resources.”

Relying on English resources was a reoccurring theme:

“Yes, I find what I need online, but I want more internet resources / good explanation-
and inspiration videos in Norwegian to make it easier for my students.”

There were some ambiguity in the answers, for example, one respondent wrote:

“We have gotten access to many good advices and materials for future learning”

While another respondent wrote:

“I don’t feel like I have gotten to know such resources in this course”.

Which could be seen in relation to another answer:

“Yes, if one could only find them! It was nice with the link collection which is located
on Blackboard somewhere”.

One respondent also pointed out the challenges in relation to their respective field:
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“There are many good learning activities for use in the classroom, but it could be
difficult to find material which is related to a specific subject”.

Question 5: What could have been done differently to make it easier for teachers in
large processes of change, e.g. the course renewal?

Several respondents pointed out the need for enough time to learn:

“Most importantly, we need working hours to work with this change. We only have
24 hours a day. We are not lacking ability to change, but willingness to use all of our
spare time to learn new things.”

And

“To get enough time to work properly with the subject. When the days are too busy,
this doesn’t become a priority”.

One teacher also pointed to the need for collective learning:

“More collective education in the workspace. Doesn’t need to be with examination,
but e.g. guest lecturers, workshops..”

And another one wrote about teachers’ motivation on the subject:

“Many teachers have no interest in programming, which means the interest won’t show
in the classrooms either. A separate course on programming could probably work
better.”
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In this section, I will discuss the findings and make sense of their implications and synthe-

size a set of guidelines for course designers of online courses for teachers.

8.1 The Community

During the analysis, I identified three main themes of how the Slack channel was used dur-

ing the course: collaboration, reflection and course organization. As described by Wenger

(2011), a community of practice comprise of a group of individuals who share a domain

and conducts a practice by regular interactions with the other participants. The Slack

channel was used regularly during the entire course duration, but the community can be

described to have more than one domain. On one hand, you can look at the participants as

in-service teachers who needs to learning programming and how to relate programming to

their respective courses as described by the course renewal. On the other hand, they are

also students who are trying to pass a course, which was mandatory for many of them.

A shared practice did emerge during the course, and the students were specifically asking

the other students about programming related to their own practice as in-service teachers.
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This was especially apparent during the projects period, where the students made learning

activities for schools in relation to their own practice. They were interested in each others

projects and one student even made it his course project to create a website for sharing the

classroom activities created by the other students.

Even though the community shared a domain in regards to learning programming for use

in classroom activities, they also have individual problems related to using programming

for their respective subjects.

8.2 Learning assistants role

When the students were asked whether they found Slack useful or not, the response was

overwhelmingly positive (see figure 7). Even though the analysis of student activity

showed that only about half of the students did post a message of their own, most stu-

dents were actively following the discussions (see figure 6). We can also see a gradual

decrease in activity, both for students who were posting messages and for students who

were observing. In the interviews with learning assistants, I asked about their thoughts on

activity on Slack, and they pointed out that students gradually went from asking questions

in the public channel to sending private messages to the learning assistants. As observed

by Ntourmas (Ntourmas et al., 2019), learning assistants have an important role in facilitat-

ing and promoting social interaction between the participants of a digital community, and

Coppola, Hiltz and Rotter (2002) have similar conclusions regarding asynchronous learn-

ing networks. The learning assistants in the course also stated that they were not given any

kind of guidelines or training in how to conduct themselves in Slack, and one can easily

imagine that the students prefer just getting the right answer from asking a learning as-

sistant directly than spending time discussing problems with their less experienced peers.

However, I would argue that this model of interaction between learning assistants and stu-

dents is not in accordance with sociocultural learning theory or useful for building lasting

learning communities among the students. As stated by Musteen, a community of prac-

tice requires regular collective experimentation to increase the community’s knowledge
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(Musteen et al., 2018). When the discussions are gradually replaced by messaging certain

individuals, we are no longer talking about collective learning, building a community nor

contributing to an ALN with continuous interactions. This leads me to two guidelines for

the course designer:

- Have a seminar with learning assistants at the beginning of the course where you discuss

how learning assistants and lecturers should conduct themselves in the asynchronous chat,

as to facilitate collaboration instead of simply answering students’ questions individually

- Also, encourage students to use the shared discussion forum instead of asking learning

assistants individually

Let’s imagine one of the students are back to working full-time as a teacher and is prepar-

ing some learning materials using programming, and that some problem arises. Now that

the course is ended, the teacher can’t just send a private message to their previous learning

assistant and expect to get any help for free! For teachers to stay current in the paradigms

of technology and programming, I believe they need to build communities among them-

selves and share knowledge along the way. As we can see from figure 5, one of the users

had a dominant presence in the Slack forum with over 100 messages, compared to the

median. From the contents of the messages, it seemed like this user was either a learning

assistant or a lecturer. It is worth considering for the course designers whether such activity

from a non-student will have a positive or negative effect on the general discussions.

8.3 Collaboration

There were numerous interesting discussions in the Slack messaging channel where stu-

dents shared problems and concerns and found solutions together. However, when I identi-

fied number of messages for a unique user, the median number of messages was only 5. In

a way, this is a very good result: students were very happy about the use of Slack and found

it useful, but the activity level suggests that there is still room for improvement. When I

asked the learning assistants how we could increase activity in the Slack channel, they sug-
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gested making the discussions a mandatory part of some exercises. As Picciani pointed

out, student activity in asynchronous learning environments tend to favor mature and mo-

tivated students who take responsibility of instructional messaging (Picciano, 1998). An

important factor to consider regarding the students motivation in this course, is that most

student are obliged to take it. I have not gathered motivation-specific data in this research,

but it’s a perspective to consider for the course designer.

The last exercise in the course is a project where students are creating their own learn-

ing material for use in classroom contexts. From my findings I identified a theme which

I called “body of knowledge”. By this, I mean platforms and technologies which enables

teachers to share learning materials with each other, and several of the students requested

such a platform.

Slack is not intended as a platform for large-scale sharing of resources. Obviously, you

can share files which other participants can download, but you can’t create structures of

learning resources with e.g. searchable terms. I contacted the course lecturer regarding

this dilemma, and he explained that the course participants were recommended to use ei-

ther:

- https://iktipraksis.iktsenteret.no/laeringsopplegg

- https://kidsakoder.no/

Kidsakoder contains many great guides on creating programming projects with numer-

ous different technologies, e.g. Scratch, Micro:Bit etc, but it’s seemingly not possible to

publish your own learning activities without contacting the administrators directly. “IKT I

Praksis” on the other hand, offers a web-based interface for publishing learning activities

in the context of teaching computing. From the Slack data, some students were seem-

ingly not aware of these resources. Which leads me to the next suggested guideline for the

course designer:

- Clearly specify how and where students can share learning materials with each other,
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both for course collaboration and as a body of knowledge for use in schools after the

course.

8.4 Reflections

As mentioned in the findings section, one teacher reflected on the different learning plat-

forms used in schools, and stated that their schools are using iPads for teaching pro-

gramming. I have previously, while working as a research assistant at NTNU, contacted

The Norwegian Directorate for Education and Training (Udir) regarding the exact same

dilemma. Some school have iPads for all their students, while others have Chromebooks;

the classical personal computer seems to be vanishing from Norwegian schools. Udir

replied to my enquiry with “[]. . . whether there will be any guidelines for specific plat-

form is not yet decided. . . []”, which implies that teachers must individually find solutions

for their school’s chosen platform. I believe this is a good perspective for designers of pro-

gramming courses for teachers; most teachers are dependent on using online tools instead

of downloadable software for specific platforms.

In Mark Guzdial’s book “Learner-Centered Design of Computing Education: Research

on Computing for Everyone” – which was part of the curriculum for IT6204 – he dis-

cusses situated learning in the context of community of practice and describes how new

learners of a community often are eager to absorb the knowledge which is actually used in

a professional context (Guzdial, 2016). Interestingly, his observations do align with some

of the Slack messages e.g. the student who had called businesses and asked about which

programming language was most useful in the industry today. This points to an interesting

perspective on the course curriculum of IT6204; while the course is aimed at giving teach-

ers knowledge for use in classroom context, the teachers are also interested in obtaining

industry-relevant knowledge.

Guzdial also points to the fact that one is supposed to make a selection of which learn-

ing community to join before one is proficient in the community’s domain. It’s impossible
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to know whether you like being an expert in programming before you have tried it, but

you can know if you identify yourself with the participants of a community. As Dewey

also points out, it’s important that knowledge in schools does not become a self-contained

entity, but that students can contextualize new knowledge and relate it to their own ex-

periences from the real world (Dewey, 1902). Hence, teachers also need to contextualize

these concepts before presenting them in schools, which leads me to a new guideline for

the course designer:

- Contextualize the course curriculum and help the teachers/students to understand the

needs from the industry related to their respective fields.

From the retrospective evaluation survey of the course, a couple of students suggested

that the course needs more didactics; how these concepts are presented in schools in rela-

tion to learning goals and school curriculum. To meet the needs of all the different subjects

which the students are teaching across a wide age range, it would mean a significant in-

crease in workload for course lecturers to facilitate such course contents and points to the

importance of a functioning community of practice.

8.5 Summary of guidelines

Complete list of guidelines presented in the discussion:

- Clearly specify how and where students can share learning materials with each other,

both for course collaboration and as a body of knowledge for use in schools after the

course.

- Have a seminar with learning assistants at the beginning of the course where you discuss

how learning assistants and lecturers should conduct themselves in the asynchronous chat,

as to facilitate collaboration instead of simply answering students’ questions individually

- Also, encourage students to use the shared discussion forum instead of asking learning

assistants individually
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- Consider having a separate channel for administrative questions, as they take up a large

part of the discussion forum

- Consider including the writing of discussion messages in the forum as part of one or

more exercises

- Contextualize the course curriculum and help the teachers/students to understand the

needs from the industry related to their respective fields.
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9.1 Future research

This thesis have been restricted to activity in an asynchronous discussion tool when ana-

lyzing a community of teachers who are learning programming. But what happens to the

community after the course has ended? Nelimarkka and Vihavainen (2015) did a study

where they used the same discussion channel when conducting an online course over sev-

eral course periods and found that previous students voluntarily continued to participate

in discussions. Albeit, this was for a MOOC, so it would be interesting to see if the same

would happen in a closed online course.

In terms of a community of practice, it would also be interesting to do research on how

the participants of the community use their knowledge outside of the discussion forum.

In my findings, I found that several teachers were uncertain about where to share learning

resources, both at the beginning of the course and at the end. Does community-building

in asynchronous environments stimulate the participants to continue to keep in touch and

share experiences? Since the students in the course are in-service teachers, one can easily

imagine the benefits of sharing learning activities regarding programming, sharing experi-

ences from these activities and conduct collective reflections.
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9.2 Conclusion

My findings show that the asynchronous learning network was popular among students,

and resulted in a community which discussed programming and reflected on programming

in terms of their own practice as in-service teachers. To further facilitate teacher/student

collaboration in this course, I have identified a set of guidelines for the course designer.

The results points to the importance of how lecturers and learning assistants conduct them-

selves in the discussion; when they more frequently helped students individually, the ac-

tivity in Slack declined, which was also confirmed in the interviews with the learning

assistants from the course.

Conducting the research presented in this thesis has been a privilege, an influential learning

experience and a lot of work. Even though the course renewal represents a huge change in

school curricula and demands for continuous learning for teachers, I suspect we will see

bigger changes in the future. I believe communities of practice and asynchronous learning

networks will be important to scaffold these processes now and in the future.
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Appendix

9.3 Appendix A: The article which was published at the

CSERC’19 conference

The article can be found here:

https://www.ou.nl/documents/49898/761136/CSERC 19 collected papers smaller.pdf/d1eed513-

4ecf-edcb-a328-104d9167be4b
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9.4 Appendix B: Code snippet for diagram showing

message statistics
let graphData = [];

let usedElements = [];
for ( let i = 0; i < users.length; i++){

let current = users[i];
let cnt = 0;

let usedCheck = false;
for (let j = 0; j < usedElements.length; j++){

if (current == usedElements[j]){
usedCheck = true;

}
}
if(usedCheck){

continue;
}
usedElements.push(current);

for (let k = 0; k < users.length; k++){
if(current == users[k]){

cnt++;
}

}
graphData.push(cnt);

}
console.log(graphData);
let sortedGraphData = graphData.sort(function(a, b){return a-b});
let half = Math.floor(sortedGraphData.length/2);
let median = sortedGraphData[half];
console.log("Median is " + median);

var ctx = document.getElementById(’myChart’).getContext(’2d’);
var myChart = new Chart(ctx, {

type: ’bar’,
data: {

labels: uniqueUsers,
datasets: [{

label: ’# of Votes’,
data: graphData
],
borderWidth: 1

}]
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},
options: {

scales: {
yAxes: [{

ticks: {
beginAtZero: true

}
}]

}
}

});

9.5 Appendix C: Interview guide

Questions for learning assistants (semi-structured):

- Did you have any experience with Slack prior to IT6203/IT6204? If yes: in what con-

text?

- In your opinion, how does Slack differ from the Blackboard forum?

- Did the usage of Slack change in IT6204 compared to IT6203? How?

- How did you usually help students; textually, through voice conversations on Skype,

something else?

- What is the main drawback of not meeting the students physically?

- If you could change Slack in any way, what would you do?

- Do you have any experience using Discord?

- Discord is quite similar to Slack, but it comprise of more features, like voice conversa-

tions and screen sharing. Do you think that would have been useful as a learning assistant

in these courses? Why?

- Did you get the impression that the students created a community for sharing and helping

each other, or was it mostly the teaching assistants answering questions?
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9.6 Appendix D: NSD registration form

Meldeskjema 294179

Hvilke personopplysninger skal du behandle?

• Navn (også ved signatur/samtykke)

• Lydopptak av personer

• Andre opplysninger som vil kunne identifisere en fysisk person

Type opplysninger

Du har svart ja til at du behandler andre opplysninger som vil kunne identifisere en

person, beskriv hvilke

De intervjuede personene vil bli omtalt om læringsassistenter i emnet IT6204 Anvendt

Programmering for Lærere ved NTNU våren 2019. Det var 5 læringsassistenter og jeg

planlegger å intervjue 2 av dem.

Skal du behandle særlige kategorier personopplysninger eller personopplysninger

om straffedommer eller lovovertredelser?

Nei

Prosjektinformasjon

Prosjekttittel

Building a Community of Practice in an Online Programming Course for Teachers Through

Asynchronous Discussions

Dersom opplysningene skal behandles til andre formål enn behandlingen for dette

prosjektet, beskriv hvilke I samtykkeskjemaet ber jeg intervjueobjektene godta at anonymis-

erte transkripsjoner lagres fram til sommeren 2020 for et potensielt oppfølgingsstudie.

Dette er i tilfelle jeg skal skrive en artikkel til en konferanse e.l. i etterkant av masterinnlev-

eringen.

Begrunn behovet for å behandle personopplysningene
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Ettersom studiet omhandlet emnet IT6204 Anvendt programmering for lærere ved NTNU,

er det nødvendig å skrive i publikasjonen at intervjuobjektene var læringsassistenter i em-

net for at deres betraktninger skal være relevant for oppgaven.

Type prosjekt Studentprosjekt, masterstudium

Kontaktinformasjon, student

Sondre Stai, sondre.stai@ntnu.no, tlf: 93878249

Behandlingsansvar

Behandlingsansvarlig institusjon

Norges teknisk-naturvitenskapelige universitet NTNU / Fakultet for informasjonsteknologi

og elektroteknikk (IE) / Institutt for datateknologi og informatikk

Prosjektansvarlig (vitenskapelig ansatt/veileder eller stipendiat)

Monica Divitini, divitini@ntnu.no, tlf: 91897790

Skal behandlingsansvaret deles med andre institusjoner (felles behandlingsansvarlige)?

Nei

Utvalg 1

Beskriv utvalget Læringsassistenter i emnet IT6204 våren 2019 ved NTNU i Trondheim

Rekruttering eller trekking av utvalget

Kom i kontakt med utvalget via fagansvarlig i IT6204

Alder

20 - 30

Inngår det voksne (18 år +) i utvalget som ikke kan samtykke selv?

Nei

Personopplysninger for utvalg 1

• Navn (også ved signatur/samtykke)

• Lydopptak av personer
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• Andre opplysninger som vil kunne identifisere en fysisk person

Hvordan samler du inn data fra utvalg 1? Personlig intervju

Grunnlag for å behandle alminnelige kategorier av personopplysninger

Samtykke (art. 6 nr. 1 bokstav a)

Informasjon for utvalg 1

Informerer du utvalget om behandlingen av opplysningene?

Ja

Hvordan?

Skriftlig informasjon (papir eller elektronisk)

Informasjonsskriv

Tredjepersoner

Skal du behandle personopplysninger om tredjepersoner?

Nei

Dokumentasjon

Hvordan dokumenteres samtykkene?

•Manuelt (papir)

• Elektronisk (e-post, e-skjema, digital signatur)

Hvordan kan samtykket trekkes tilbake?

Jeg har oppgitt min kontaktinformasjon til utvalget, så de kan enkelt komme i kontakt med

meg og trekke samtykket.

Hvordan kan de registrerte få innsyn, rettet eller slettet opplysninger om seg selv?

De registrerte kan få tilsendt datamateriale på e-post som passordbeskyttet PDF eller møtes

personlig og revidere innholdet.

Totalt antall registrerte i prosjektet 1-99

Behandling

Hvor behandles opplysningene?
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Maskinvare tilhørende behandlingsansvarlig institusjon

Hvem behandler/har tilgang til opplysningene?

Student (studentprosjekt)

Tilgjengeliggjøres opplysningene utenfor EU/EØS til en tredjestat eller internasjonal

organisasjon?

Nei

Sikkerhet

Oppbevares personopplysningene atskilt fra øvrige data (kodenøkkel)?

Ja

Hvilke tekniske og fysiske tiltak sikrer personopplysningene?

• Opplysningene anonymiseres

• Opplysningene krypteres under forsendelse

• Endringslogg

• Adgangsbegrensning

• Adgangslogg

• opplysningene krypteres under lagring

Varighet

Prosjektperiode

01.11.2019 - 26.01.2020

Skal data med personopplysninger oppbevares utover prosjektperioden?

Nei, data vil bli oppbevart uten personopplysninger (anonymisering)

Hvilke anonymiseringstiltak vil bli foretatt?

• Koblingsnøkkelen slettes

• Lyd- eller bildeopptak slettes

Vil de registrerte kunne identifiseres (direkte eller indirekte) i oppgave/avhandling/øvrige
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publikasjoner fra prosjektet?

Ja

Begrunn

Det blir ikke oppgitt navn eller annen persondata i publiseringen, men intervjuobjektene

beskrives som læringsassistenter i emnet IT6204 Anvendt programmering for lærere våren

2019 ved NTNU i Trondheim. Alle læringsassistentene blir ikke intervjuet, men om noen

skulle få tak i navneliste for læringsassistentene i emnet vil man kunne spekulere i hvem

av dem som ble intervjuet.

9.7 Appendix E: NSD assessment of registration form

29.10.2019 - Vurdert

Det er vår vurdering at behandlingen av personopplysninger i prosjektet vil være i samsvar

med personvernlovgivningen så fremt den gjennomføres i tråd med det som er dokumentert

i meldeskjemaet med vedlegg den 29.10.19. Behandlingen kan starte.

MELD VESENTLIGE ENDRINGER

Dersom det skjer vesentlige endringer i behandlingen av personopplysninger, kan det være

nødvendig å melde dette til NSD ved å oppdatere meldeskjemaet. Før du melder inn en

endring, oppfordrer vi deg til å lese om hvilke type endringer det er nødvendig å melde:

https://nsd.no/personvernombud/meld prosjekt/meld endringer.html

Du må vente på svar fra NSD før endringen gjennomføres.

TYPE OPPLYSNINGER OG VARIGHET

Prosjektet vil behandle alminnelige kategorier av personopplysninger frem til 26.01.20.

LOVLIG GRUNNLAG
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Prosjektet vil innhente samtykke fra de registrerte til behandlingen av personopplysninger.

Vår vurdering er at prosjektet legger opp til et samtykke i samsvar med kravene i art. 4

og 7, ved at det er en frivillig, spesifikk, informert og utvetydig bekreftelse som kan doku-

menteres, og som den registrerte kan trekke tilbake. Lovlig grunnlag for behandlingen vil

dermed være den registrertes samtykke, jf. personvernforordningen art. 6 nr. 1 bokstav a.

PERSONVERNPRINSIPPER

NSD vurderer at den planlagte behandlingen av personopplysninger vil følge prinsip-

pene i personvernforordningen om: - lovlighet, rettferdighet og åpenhet (art. 5.1 a),

ved at de registrerte får tilfredsstillende informasjon om og samtykker til behandlingen

- formålsbegrensning (art. 5.1 b), ved at personopplysninger samles inn for spesifikke,

uttrykkelig angitte og berettigede formål, og ikke behandles til nye, uforenlige formål -

dataminimering (art. 5.1 c), ved at det kun behandles opplysninger som er adekvate, rele-

vante og nødvendige for formålet med prosjektet - lagringsbegrensning (art. 5.1 e), ved at

personopplysningene ikke lagres lengre enn nødvendig for å oppfylle formålet

DE REGISTRERTES RETTIGHETER

Så lenge de registrerte kan identifiseres i datamaterialet vil de ha følgende rettigheter:

åpenhet (art. 12), informasjon (art. 13), innsyn (art. 15), retting (art. 16), sletting (art. 17),

begrensning (art. 18), underretning (art. 19), dataportabilitet (art. 20). NSD vurderer at

informasjonen om behandlingen som de registrerte vil motta oppfyller lovens krav til form

og innhold, jf. art. 12.1 og art. 13. Vi minner om at hvis en registrert tar kontakt om sine

rettigheter, har behandlingsansvarlig institusjon plikt til å svare innen en måned.

FØLG DIN INSTITUSJONS RETNINGSLINJER

NSD legger til grunn at behandlingen oppfyller kravene i personvernforordningen om rik-

tighet (art. 5.1 d), integritet og konfidensialitet (art. 5.1. f) og sikkerhet (art. 32). For å

forsikre dere om at kravene oppfylles, må dere følge interne retningslinjer og/eller rådføre

dere med behandlingsansvarlig institusjon.
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OPPFØLGING AV PROSJEKTET

NSD vil følge opp ved planlagt avslutning for å avklare om behandlingen av personop-

plysningene er avsluttet. Lykke til med prosjektet!
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