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1 Introduction 
As a result of the Covid-19 pandemic, the University of Bergen (UiB) leadership had to swing into high gear to 
address the overnight need for a digital transformation to support teaching and learning. A new digital 
infrastructure was needed, with support mechanisms for teaching and learning (including digital tools and 
human resources). The teaching staff (teachers/lecturers, seminar leaders, lab assistants, etc.) needed to find 
functional ways to teach and communicate with their students online. Students needed to adapt to these new 
ways of learning and to communicate with fellow students. Support staff (IT department, Learning Lab, etc.) has 
a significant role in helping meet the changes. Innovation is about changing the current practices and developing 
new ways of working, and it is apparent from the first week after the 12th of March close of the country that the 
entire UiB community responded to the challenges that arose; innovation is alive and well. 

This transformation involved making use of already existing digital technology and finding new tools to support 
new needs, helping the teaching staff develop new ways of teaching, and combining various digital tools to 
support their individual teaching needs, and supporting students in the new reality in the middle of a semester. 
For many teaching staff it would be their first venture into online teaching and just offering their students no more 
than video conferenced lectures or voice-over powerpoint, and email answers to questions would probably be 
enough. Others might be more adventurous and take a variety of new tools and pedagogical practices into use, 
offering high-quality immersive courses. The same with the students; many are more digitally active outside of 
the university and bring these experiences with them when faced with the new reality. 

Thus, a unique opportunity arose to study this digital transformation at UiB, both in the short and long term. A 
large project examining the consequences of COVID-19 on digital transformation at UiB, DigiTrans: The Digital 
Transformation of UiB was awarded to the Centre for the Science of Learning and Technology (SLATE.) 
DigiTrans is organised in four themes in: A. Organisation, Leadership & Innovation, B. Adaptation to Online 
Teaching & Learning, C. Learning Design in Online Courses, and D. Digital Student Behaviour. The research 
reported here focuses on Theme C: Learning Design in Online Courses.  

As a result of the overnight move to fully online teaching, UiB professors and instructors suddenly found 
themselves forced to use technology to deliver their courses. This switch to online learning makes learning 
activities, course design patterns, and pedagogical approaches more visible than during face-to-face teaching, 
and provides a unique opportunity to see if instructors at UiB will continue to use elements that they have now 
taken into use in their future courses. Furthermore, If we can capture the changes in teaching strategies that 
have ensued due to the fast shift to online learning, we can create insights into how to support the better design 
of our courses if the future. The research takes a learning design perspective on how the courses at UiB were 
effected by the digital transformation and the move to fully online courses. 

Learning design is an emerging field of educational research and practice (Mor, Ferguson & Wasson, 2015; 
Persico & Pozzi, 2015). In their top ranked article Learning Design: European Approaches, Wasson & Kirschner 
(2020) explain that in Europe there is a strong focus on learning design where the aim is “the creative and 
deliberate act of devising new practices, plans of activity, resources and tools aimed at achieving particular 
educational aims in a given context.” (Mor & Craft, 2012, p. 89). In their editorial to a special issue in the British 
Journal of Educational Technology (BJET) on Learning Design, Teacher Inquiry into Student Learning, and 
Learning Analytics: A Call for Action, Mor, Ferguson & Wasson write that the “learning design approach 
advocates a shift from a focus on content to a focus on the learning experience, with an aim of guiding learners 
as they make a transition from an initial state of mind to a desired one” (2015, p. 221).  

The results presented in this report are from the analysis of the learning design of a set of UiB courses in Fall 
2019 and Fall 2020. Moreover, the results of this report will be placed in context of the results from the other 
DigiTrans themes, and future work is discussed in more depth in the last section of this report. 
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1.1 Research questions 
The March 2020 switch to online learning made learning activities, course design patterns, and pedagogical 
approaches more visible than during face-to-face teaching enabling insight into the learning designs that are 
implemented at UiB, at different faculties, and for different groups of students. Learning design captures the 
plans that teaches have for the teaching related to learning objectives, activities, assessments, and resources 
that students and teachers undertake in the context of a unit of learning (Conole, 2012). If we can capture the 
changes in teaching strategies that have ensued due to the fast shift to online learning, we can create insights 
into how to support the better design of our courses (online and blended). It is a unique opportunity to see if 
teachers at UiB continue to use elements that they have now taken into use in their future courses. 

In this report, we present our initial findings on the change in the learning designs of 106 UiB courses between 
autumn semesters 2019 and 2020. We compare our mapping of courses in CANVAS with the official course 
descriptions at the UiB website to examine which learning activities mentioned in the course descriptions can be 
found CANVAS. In particular, we examine the following research questions: 

1. How are different courses structured in Canvas in H19 and H20? 

2. How are courses structured in different disciplines in H19 and H20? 

3. Which learning activities described on the UiB course sites are implemented in Canvas in H19 and H20? 

1.2 Background 
Only few empirical papers examined different learning designs in the Learning Management Systems (LMS). The 
most comprehensive study was conducted by Rienties and Toetenel (2016), where they not only mapped 189 
modules in a LMS, Moodle, but also linked 151 modules with student activity data. Moreover, the analysis was 
complemented by data from a survey measuring student satisfaction, learning performance data, academic 
retention, and institutional analytics data, such as course level, discipline, class size. This study will be used in 
the next steps of the DigiTrans project, where we try to match course design data with student activity data from 
Digital Student Behaviour theme. Another interesting study was conducted by Whitelock-Wainwright et al. 
(2020). A sample of 6040 courses including 2077 unique course offerings from 10 faculties were analysed. 
Learning design data from physical (timetabling data) and online learning (LMS activities) was compared, and 
analysed using Epistemic Network Analysis, a data analysis and visualisation tool modelling connections 
between codes, to find differences between faculties. The LMS Activity Categorisation from this study was 
adopted to map CANVAS data in this report (Whitelock-Wainwright et al., 2020, p. 582). Finally, a white paper 
by Whitmer, Nuñez, Harfield and Forteza (2016) determined 5 course archetypes based on 70000 courses in 
Blackboard LMS: supplemental (content-focused, an additional to physical teaching), complementary 
(announcement-focused, a way for the instructors to communicate with the students), social (facilitating peer-to-
peer interactions), evaluative (focused on assessment), and holistic (balanced in terms of assessment, content, 
interactions). 

1.3 CANVAS at UiB 
CANVAS is a cloud-based and open-source Learning Management System (LMS) developed in 2011 by an US 
company, Instructure (Fernández, 2017). CANVAS model offers “a suite of services according to need along with 
a number of third-party applications offered free of charge” instead of one-size-fits-all learning management 
platform model that was popular at the time of CANVAS creation (Marachi & Quill, 2020, p. 419).  

CANVAS, known as Mitt UiB, was adopted at the UiB in autumn 2015 as a replacement to the previous 
platform, Mi Side (Holm, 2015), and is described as "the hub for digital teaching and learning at UiB” (UiB 
Læringslab, n.d.). As UiB uses an open-source version of CANVAS, not all functionalities of a full version are 
provided (Kom i gang med Mitt UiB, n.d.). Three external tools are integrated into the UiB CANVAS: Kaltura 
(screen and video recoding), Zoom (real-time teaching), and Video Note (recording and streaming of physical 
teaching). The Pedagogical recommendations for Hybrid teaching and learning for UiB employees recommend 
using their course description to design their courses in CANVAS (UiB Læringslab, n.d.).  
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2 Dataset 
The data was collected from two sources: 1) UiB course pages, 2) CANVAS course pages. University course 
pages include publicly available information, such as ECTS credits, teaching semester, and course objectives. 
CANVAS course pages can be fully accessed by students participating in a particular course, and with some 
restrictions, by all UiB employees and students.  

2.1 Sample 
We decided to analyse courses that were offered in autumn 2019 (H19) and 2020 (H20) to compare changes in 
their learning design in CANVAS before COVID and in the first “COVID semester”. Our sample consists of 3rd 
semester Bachelor level courses giving 10-15 ECTS credits.  

The course selection process took place in October 2020 and included the following steps: 

1. To identify courses students are recommended to take in the 3rd semester of their Bachelor degree, we 
searched for bachelor study programme descriptions available on the UiB website  (see Figure 1). 1

2. To determine, if a course was 10-15 ECTS credits and was offered in an autumn semester, we checked 
UiB course pages.  

3. Finally, we searched for the course names in CANVAS to see if the course was available in Canvas in 
both autumn 2019 (H19) and autumn 2020 (H20).  

2.2 Dataset 
Our final dataset comprises 106 courses, giving 212 CANVAS designs; 106 designs for H19, and 106 designs 
for H20, which is 69% of all 3rd semester bachelor courses that were present in the CANVAS for both H19 and 
H20 (other courses had less that 10 credits). The courses come from 60 bachelor degrees, which is 91% of all 
bachelor degrees offered at the UiB.  

 https://www.uib.no/studier Accessed on the 11-12.10.20201
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Figure 1. Recommended courses for 3rd semester Bachelor (example)

https://www.uib.no/studier


 
The courses in our sample represent 6 out of 7 UiB faculties and 26 departments. The Law Faculty is not 
included, as none of their courses matched our inclusion criteria. As depicted in Figure 2 and Table 1, 56 
courses in the dataset has 10 ECTS, while 50 courses are worth 15 ECTS credits. Most courses are conducted 
at the Faculty of Humanities (HF, n=52), Faculty of Mathematics and Natural Sciences (MNF, n=21) and Faculty 
of Social Sciences (SC, n=17). From Faculty of Medicine (MED) only 7 courses were included in our dataset, 
whereas from the Faculty of Psychology 5 courses, and from the Faculty of Fine Art, Music and Design (KMD) 4 
courses. 

Figure 3 shows the teaching formats of courses included in our sample based on the Teaching and Learning 
Methods section found in the course descriptions on the UiB website. The teaching format of most courses is a 
combination of lectures and seminars (n=38), only lectures (n=20), or is not declared in the course description 
(n=10).  
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Figure 3. The frequency of teaching formats’ intersections. 

Figure 2. Distribution of courses by faculty and ECTS credits

10 ECTS 15 ECTS Total
HF 24 28 52

MNF 21 0 21
SV 7 10 17

MED 3 4 7
PSY 0 5 5
KMD 1 3 4

Table 1. The frequency of courses by faculty and ECTS credits



 

2.3 Data coding 
The manual data coding was conducted in October 2020. Our coding scheme for CANVAS features was 
adapted from Whitelock-Wainwright et al. (2020). As depicted in Table 2, we split all features into three 
categories: content, administration, and activity. Feature descriptions are taken from CANVAS glossary  and its 2

application at the  UiB as described in Verktøy i Mitt UiB . Figure 4 shows where the features can be seen from 3

the students view in CANVAS. 

Table 2. Coding scheme for CANVAS data

Code  
(feature type) Code definition Feature** Feature description

Administration

Features used to 
facilitate for course 
administration and 
one-way 
communication by 
the instructor

Announcements Announcements are used to communicate with 
students about the logistics of your course.

People People displays all users enrolled in a course. It can be 
also used to build groups.

Grades
Grades stores information about student progress in 
Canvas, e.g., if students submitted the assignments, or 
student grades.

Content
Features used to 
store course 
content

Files Files is a file repository for the course.

Syllabus Syllabus outlines activities in a course.

Pages Pages allow instructors to create content for a Canvas 
course.

Modules*
Modules unifies all course content into structural 
components that can be grouped by week, topic, or 
day.

Videos

Videos include two external tools integrated in 
CANVAS to store video content: 
1) Course videos - Kaltura (screen and video 

recording), 
2) Video notes (recording and streaming of physical 

teaching)

Activity
Features 
facilitating learning 
activities

Discussions

Discussions is a forum designed to facilitiate informal 
communication between students in a course. 
Discussions can also be created as assignments for 
grading purposes.

Assignments

An assignment is any activity assessment that is 
created by the instructor. Assignments can include 
Assignments, Discussions, and Quizzes. Some 
assignments are submitted for no grade. Other 
assignments may be submitted offline but tracked in 
the Grades or be submitted online.

Quizzes
Quizzes displays all quiz assessment types in a course. 
Quizzes can be anonymised, or used as a graded 
assignment.

* Modules might be also classified as a administration feature type. 
** If a feature was found in the learning design, it was coded as “1”, otherwise “0”. 

 https://community.canvaslms.com/t5/Canvas-Basics-Guide/Where-can-I-find-a-list-of-Canvas-terminology/ta-p/51, 2

Accessed on the November 17, 2020 

 https://mitt.uib.no/courses/2654/pages/verktoy-i-mitt-uib?module_item_id=82836, Accessed on the November 17, 2020 3
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Individual features were coded on a two-point scale: “1”: feature, and “0”: no feature. 

Features that were used in almost all courses both in H19 and H20 e.g., Library, Literature Kiosk, Home, or 
Video Seminar, were excluded from our analysis as they did not provide a basis for comparison. Some features 
were included in the learning design of a course, however, they were not used during the semester. An example 
can be found in Figure 5, where there is a discussions feature included in the list of features in the course, but 
there are no discussions threads. In this case, it was coded as “0”. Further, if a course had video note or course 
videos feature listed without any content, it would be coded as “0”. To simplify the coding, we merged video 
note and course videos into one category videos. Thus, if videos were posted either in video note or in course 
videos, it would be coded as “1” for videos. 
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Figure 4. CANVAS features.

Features in a CANVAS course

Student view

Figure 5. Screenshot of the discussions feature in CANVAS. 



 
All features coded as an activity might be graded, and as such part of the assessment. However, to examine the 
difference in implementation of graded and ungraded learning activities requires a more extensive data collection 
and is outside of the scope of this round of data collection. This is why any graded quizzes are counted in the 
quizzes feature, and not in the assignment, and graded discussions are included in the discussions code. 
Assignment feature includes all other activities, such as using SpeedGrader or other ungraded assignments.  

To determine a CANVAS course type, we used the following formula:  

# of features per course / max of features per code


A proportion of features higher than 0.66 was classified as high, between 0.33 and 0.66 as middle, and below 
0.33 as low. For example, a course could have a profile of high in administration features, low in content 
features, and high in activity features.  

Finally, to complement the CANVAS data, we collected the following data from the university course pages:      
1) course metadata: ECTS credits, level of study, faculty and department, where a course was offered, and        
2) learning activities as described in: either Teaching and Learning Methods (description of the teaching format 
of the course, and sometimes learning activities), or Compulsory Assignments and Attendance (description of 
compulsory learning activities / attendance in a course). Similar to the CANVAS coding, “1” was used to indicate 
that a learning activity was found in the course description, and “0” for no learning activity. The frequency of 
learning activities can be found in Table 3.  

The next step was to match learning activities from course descriptions with CANVAS activities features. 
Learning activities that could not be matched with CANVAS activity features (e.g., clinical service or self-study), 
or were not specific enough to be unambiguously translated to learning activities in CANVAS (e.g., group work 
or presentation) were excluded from the analysis. As depicted in Table 4, the final list of learning activities 
included CANVAS feature discussions matched with “discussion" in course descriptions, and assignments and 
quizzes features matched with “written assignment”, “homework”, or “assignment" found in either Teaching and 
Learning Methods or Compulsory Assignments and Attendance in course descriptions.  

Table 3. Frequency of learning activities in course descriptions.

Assignment Clinical 
service Discussion Group 

work
Peer 

feedback Presentation Self-study Test

75 1 9 19 3 84 7 5

Table 4. Learning activities from course descriptions matched with CANVAS data

Course descriptions CANVAS activity features

Discussion Discussions
Written assignment 

Homework 
Assignment 

Assignments, Quizzes
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3 Analysis 
We use descriptive statistics and a variety of visualizations to analyse the data.  

3.1 Course structure 
To answer the first research question How are different courses structured in Canvas in H19 and H20? we 
examined the changes between H19 and H20 for the following variables: 1) individual CANVAS features, 2) 
feature types (administration, content, activity), 3) total number of features, and 4) course types.  

Individual CANVAS features

Individual CANVAS features frequencies are depicted in Table 5 (under the H20 column light green cells indicate 
an increase and red cells a decrease from H19).  

The use of the announcement increased slightly between H19 and H20 and was used in almost all courses in 
H20. An interesting change can be observed for the people feature. Its use increased from 3 courses in H19 to 
101 courses in H20 (3366 %). The implementation of the grades feature increased by 14% from 79 courses in 
H19 to 90 courses in H20.  

No significant change in use between H19 and H20 was found for the files and syllabus. Pages were 
implemented in 12% more courses in H20 than in H19, while the use of modules increased from 26 courses in 
H19 to 47 courses in H20. Unsurprisingly, the number of courses where uploading videos either in video notes 
or Kaltura increased from 7 courses in H19 to 74 of all courses in H20. 

The Discussions feature was used in 32 courses H19, and in 53 courses in H20. The use o Quizzes increased 
from 16 courses in H19 to 24 courses in H20. Surprisingly, the number of assignments decreased from 59 in 
H19 to 53 courses in H20. 

Table 5. Frequency of courses using CANVAS features by semester.
Course frequency

Feature type CANVAS feature H19 H20*

Administration
Announcement 104 105
People 3 101
Grades 79 90

Content

Files 98 96
Syllabus 105 101
Pages 76 85
Modules 26 47
Videos 7 74

Activity
Discussions 32 53
Quizzes 16 24
Assignments 59 53

* green: an increase from H19 to H20; red: a decrease from H19 to H20
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Feature types

Figure 6 shows the distribution of feature types by semester. The maximum number of administration features  
(announcement, people, grades) and activity features per course is 3 (discussions, quizzes, assignments), while 
a course could have a maximum of 5 content features (files, syllabus, pages, modules, videos). 

We found that 76 courses in H19 had only two administration features and 25 courses used only one 
administration feature in their CANVAS learning design. In comparison, 89 courses in H20 had the maximum of 
three administration features, while 12 courses had two administration features. The mean number of features 
per course in was 1,75 in H19 and 2,79 in H20. 

In H20, 54 courses used four content features, followed by 21 courses using three content features, and 21 
courses using all five content features. In H19, most courses (n=59) used only three content features, while 19 
courses used two content features, and another 19 courses used four content features. The mean number of 
features per course was 2,94 in H19 and 3,8 in H20. 

The distribution of the activity features shows that the number of courses with 3 features increased from 8 in 
H19 to 11 courses in H20, while the number of courses with no activity features decreased from 40 in H19 to  
31 courses in H20. The mean number of features per course was 1,01 in H19 and 1,23 in H20. 

12
Figure 6. Distribution of feature types by semester.



 

Total number of features

The distribution of the total number of features per course by semester is depicted in Figure 7. The maximum 
total number of features is 11 (3 administration features + 5 content features + 3 activity features), and was 
calculated by adding all feature types used per course. 

As expected, in H19 more courses had less features in total than in H20. In H19 most courses had 5 (n=23), 7 
(n=22), or 6 (n=20) features in total. Moreover, no course used all features in their design. Instead, there was one 
course with only 1 feature, and three courses with 2 features. In comparison, 26 courses had 9 features in H20, 
21 courses had 7 features, and 20 courses had 8 features in total. Moreover, the lowest number of features per 
course was 3 in H20, and 6 courses implemented the maximum of 11 features in their design. The mean 
number of features in H19 is 5,7 and 7,82 in H20.  

Course types

To compare the most popular course types (according to low-middle-high use of features) in H19 and H20, we 
calculated the number of proportion of features per category for every course.  

As depicted in Table 6, the most popular course type in H19 represented by 23 courses was high in 
administration features, middle in content features and low in activity features, followed by 18 courses high in 
administration features, middle in content features and high in activity features, and 18 courses high in 
administration features, middle in content features and middle in activity features. In comparison, the most 
popular course type in H20 was high in all features (n=38), high in administration and content features, and 
middle in activity features (n=22), and high in administration features, middle in content features and low in 
activity features (n=14). 
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Figure 7. Distribution of the total number of features per course by semester



 

To explore the differences in course types between H19 and H20 in more detail, we examined not only how 
many courses changed their course type, but also mapped the original course type in H19, and the new course 
type in H20 (see Table 7). 

82 of all courses in our sample changed their course type from H19 to H20. The most popular changes were:  
1) an increase of content features from middle to high, while keeping the administration and activity features high 
(n=9), 2) an increase of content  and activity features from middle to high, while keeping the administration 
features high (n=9), and 3) an increase of content features from middle to high, while keeping the administration 
features high and activity features middle (n=8). In total, 24 out of all courses did not change their course type. 9 
courses remained high in all features, while 8 courses kept their administration features high, content features 
middle, and activity features low.  

Table 6. Frequency of course types per semester
Course type Course freq

Administration Content Activity H19 H20*
high high high 10 38
high high middle 6 22
high high low 2 13
high middle high 18 4
high middle middle 18 9
high middle low 23 14
high low low 2 1

middle high high 1 2
middle high middle 1 0
middle high low 1 0
middle middle high 4 0
middle middle middle 7 0
middle middle low 8 3
middle low low 3 0

low high middle 1 0
low low low 1 0

* green: an increase from H19 to H20; red: a decrease from H19 to H20
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Table 7. Change of course types by semester.

H19 H20
Course type Course type

Administration Content Activity Change
? Administration Content Activity Course type 

change freq*
high high high No high high high 9

high high middle No high high middle 3

high middle high Yes high high high 9

high middle high Yes high high middle 4

high middle middle Yes high high high 9

high middle middle Yes high high middle 7

high middle low No high middle low 8

high middle low Yes high high low 4

high middle low Yes high high middle 4

high middle low Yes high middle middle 3

* The number of courses that changed their course type (freq > 2).



 

3.2 Course structure in different disciplines 
To answer the second research question, How are different courses structured in different discipline in H19 and 
H20?, we examined the changes between H19 and H20 in respect to different disciplines, defined by the UiB 
faculty where the course was offered. Similar to the analysis for RQ1, we focus on: 1) individual CANVAS 
features, 2) feature types (administration, content, activity), 3) total number of features, and 4) course types. 

Individual CANVAS features

Table 8 shows the use of CANVAS features by faculty in H19 and H20.  

The number of courses using the announcement features remained stable from H19 to H20 for all faculties 
except the Faculty of Psychology (PSY), where it increased from 4 to 5 courses. The Announcement feature has 
a high level of overall implementation at all faculties. The same number of courses used grades feature in H19 
and H20 at the Faculty of Fine Art, Music and Design (KMD), the Faculty of Medicine (MED), and the Faculty of 
Psychology (PSY). The use of grades at the Faculty of Social Sciences (SV) and the Faculty of Mathematics and 
Natural Sciences (MNF) dropped by one course in H20, while at the Faculty of Humanities (HF) its use increased 
from 30 courses in H19 to 43 courses in H20. All faculties except the Faculty of Fine Art, Music and Design 
(KMD) show a high overall implementation rate of grades. Interestingly, the people feature was used at almost no 
faculties in H19, except for in two courses at the Faculty of Medicine (MED) and one course at the Faculty of 
Mathematics and Natural Science (MNF). This changed dramatically in H20 where almost all courses, across 
faculties, adapted this feature in their learning designs.  

Table 8. Frequency of courses using individual CANVAS features by semester and faculty (green: an increase from H19 to 
H20; red: a decrease from H19 to H20)

Faculty

Feature type CANVAS feature Semeste
r

HF 
(n=52)

KMD  
(n=4)

MED 
(n=7)

MNF 
(n=21)

PSY 
(n=5)

SV 
(n=17)

Administration

Announcement H19 51* 4* 7* 21* 4* 17*
H20 51* 4* 7* 21* 5* 17*

People H19 0 0 2 1 0 0
H20 47* 4* 7* 21* 5* 17*

Grades H19 30 2 6* 21* 4* 16*
H20 43* 2 6* 20* 4* 15*

Content

Files H19 48* 4* 6* 18* 5* 17*
H20 48* 4* 5* 17* 5* 17*

Syllabus H19 52* 4* 6* 21* 5* 17*
H20 52* 3* 6* 19* 5* 16*

Pages H19 33* 2 7* 12 5* 17*
H20 43* 1 7* 12 5* 17*

Modules H19 9 2 4* 5 1 5
H20 21 1 5* 10 4* 6

Videos H19 3 0 1 3 0 0
H20 34* 1 2 18* 3* 16*

Activity

Discussions H19 11 1 6* 9 2 8*
H20 23 2 6* 13* 3* 11*

Quizzes H19 7 0 3 3 1 2
H20 11 0 2 9 1 1

Assignments H19 30 1 2 9 4* 13*
H20 23 1 2 12 3* 12*

* high overall implementation rate: more than 60% of courses at a faculty adopted a feature
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The implementation of the files feature stayed stable at all faculties except at the Faculty of Medicine (MED) and 
the Faculty of Mathematics and Natural Science (MNF), where its use decreased by one course in H20. Similarly, 
syllabus was used in the same number of courses in H19 as in H20 at half of the faculties, and dropped by one 
course in H20 at the Faculty of Fine Art, Music and Design (KMD), the Faculty of Mathematics and Natural 
Science (MNF), and the Faculty of Social Sciences (SV). Both files and syllabus have an overall high 
implementation rate at all faculties in H19 and H20.  

The pages feature was used in one less course in H20 at Faculty of Fine Art, Music and Design (KMD), and 
remained stable at all other faculties except the Faculty of Humanities (HF), where 10 more courses used it in 
H20. The overall implementation rate of pages was high at all faculties except the Faculty of Fine Art, Music and 
Design (KMD) and the Faculty of Mathematics and Natural Science (MNF). The modules feature was used more 
often in H20 than in H19 at all faculties except the Faculty of Fine Art, Music and Design (KMD), where it 
dropped by one course. However, the overall implementation rate of modules is relatively low at all faculties 
except the Faculty of Medicine (MED) and the Faculty of Psychology (PSY). In comparison, the use of the videos 
feature increased at all faculties from H19 to H20. Moreover, the videos feature has a higher implementation rate 
at every faculty except the Faculty of Fine Art, Music and Design (KMD) and the Faculty of Medicine (MED).  

The use of the discussions feature increased at all faculties in H20 expect the Faculty of Medicine (MED), where 
it stayed the same. Further, discussions are implemented at a high rate at all faculties except the Faculty of 
Mathematics and Natural Science (MNF) and the Faculty of Fine Art, Music and Design (KMD). The use of the 
quizzes feature is still not widely spread across faculties. No courses at the Faculty of Fine Art, Music and Design 
(KMD) and only one course at the Faculty of Psychology (PSY) used this feature in H20. Further, there was a 
drop of its use in H20 at the Faculty of Medicine (MED) and the Faculty of Social Sciences (SV). Both the Faculty 
of Mathematics and Natural Sciences (MNF) and Faculty of Humanities (HF) had more courses using quizzes in 
H20 than in H19. Finally, the assignments feature had a drop of use at 3 out of 6 faculties between H19 and 
H20; these were the Faculty of Humanities (HF), the Faculty of Psychology (PSY), and the Faculty of Social 
Sciences (SV). The same number of courses at the Faculty of Medicine (MED) and the Faculty of Fine Art, Music 
and Design (KMD) used assignments in H19 and H20. Only at the the Faculty of Mathematics and Natural 
Sciences (MNF), there were more courses using this feature in H20 than in H19, an increase from 9 to 12 
courses. The overall implementation rate of assignments is low at all faculties except the Faculty of Psychology 
(PSY) and the Faculty of Social Sciences (SV).  

Feature types

Figure 8 shows the distribution of the number of feature types per course by faculty and semester, while Table 9 
depicts the means of the number of total number of features by type, semester, and faculty. 

The number of administration features per course increased from H19 to H20 for all faculties. The biggest 
increase noted  the Faculty of Psychology (PSY; mean difference = 1,2) and the Faculty of Humanities (HF; mean 
difference = 1,15), while the smallest increase had the Faculty of Medicine (MED; mean difference = 0,72) and 
the Faculty of Social Sciences (SV; mean difference = 0,94).  

Similar upward tendency can be found for content features at all faculties except the Faculty of Fine Art, Music 
and Design (KMD), where the mean dropped by 0,5 in H20. The means of the Faculty of Psychology (PSY; 
mean difference = 1,2) and the Faculty of Humanities HF; mean difference = 1,01) increased the most, while the 
Faculty of Medicine (MED) showed a very small mean difference of 0,14.  

The use of activity features per course stayed the same for the Faculty of Psychology (PSY) in H20 as in H19,  
whereas it decreased slightly for the Faculty of Medicine (MED; mean difference = -0,15) in H20. Other faculties 
increased the number of features per course with the biggest increase at the Faculty of Mathematics and  
Natural Sciences (MNF; mean difference = 0,62) and the Faculty of Fine Art, Music and Design (KMD; mean 
difference = 0,25), and the smallest at the Faculty of Humanities (HF; mean difference = 0,18) and the Faculty of 
Social Sciences (SV; mean difference = 0,06). 
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Total number of features

Figure 9 depicts the total number of all features, added administration, content, activity features, used per 
course at different faculties in H19 and H20, while Table 10 lists means of the means of total number of features  
in H19 and H20 by faculty.  

There is a trend of increasing the number of features at all faculties. The largest increase can be found at the 
Faculty of Psychology (PSY; mean difference = 2,4) the Faculty of Humanities (HF; mean difference = 2,34), and 
the Faculty of Mathematics and Natural Sciences (MNF; mean difference = 2,33). The smallest increase was 
found at the the Faculty of Fine Art, Music and Design (KMD; mean difference = 0,75), and the Faculty of 
Medicine (MED; mean difference = 0,71). 
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Figure 8. Distribution of feature types per course by semester and faculty.

Table 9. Means of the total number of features by type, semester and faculty (green: an increase from H19 to H20; red: a 
decrease from H19 to H20).

Faculty

Feature type Semester HF 
(n=52)

KMD  
(n=4)

MED 
(n=7)

MNF 
(n=21)

PSY 
(n=5)

SV 
(n=17)

Administration H19 1,56 1,5 2,14 2,04 1,6 1,94
H20 2,71 2,5 2,86 2,95 2,8 2,88

Content H19 2,79 3 3,43 2,81 3,2 3,29
H20 3,8 2,5 3,57 3,62 4,4 4,24

Activity H19 0,92 0,5 0,86 1 1,4 1,35
H20 1,1 0,75 0,71 1,62 1,4 1,41



 
 

 

Course types

As shown in Table 11, the most popular course type in H20 at the Faculty of Humanities (HF; n=15), the Faculty 
of Mathematics and Natural Sciences (MNF; n=10), and the Faculty of Social Sciences (SV; n=9) was high in all 
feature types. In comparison, the most popular course type in H19 was high in administration, middle in content 
features, low in activity features at the Faculty of Humanities (HF; n=10) and the Faculty of Mathematics and 
Natural Sciences (MNF; n=7), and high in administration and middle in content and activity features at the 
Faculty of Social Sciences (SV; n=7). At the Faculty of Fine Art, Music and Design (KMD), the most popular 
course type in H19 was high in administration, middle in content features and low in activity features (n=2), while 
in H20 high in administration and middle in content and activity features (n=3). At Faculty of Medicine (MED) in 
H19, there was no dominant course type, but in H20 the course type high in administration, middle in content 
features and low in activity features (n=3) became the most popular one. The Faculty of Psychology (PSY) did 
not have a dominant course neither in H19 nor in H20.  

To investigate the change in the course type further, we analysed how many courses at each faculty changed 
their course type from H19 and H20 (see Table 12). 21% of all courses (n=11) at the Faculty of Humanities (HF), 
14% of courses (n=3) at the Faculty of Mathematics and Natural Sciences (MNF), and 24% of courses (n=4) at 
the Faculty of Social Sciences (SV) did not change their course type from H19 to H20. 1 out of 4 courses at the 
Faculty of Fine Art, Music and Design (KMD) and 5 out of 7 courses at the Faculty of Medicine (MED) included in 
our dataset, did not change their learning design, while all courses at the Faculty of Psychology changed their 
course type from H19 to H20. 

Table 10. Means of the total number of features by semester and faculty (green: an increase from H19 to H20).
Faculty

HF 
(n=52)

KMD  
(n=4)

MED 
(n=7)

MNF 
(n=21)

PSY 
(n=5)

SV 
(n=17)

Semester H19 5,27 5 6,43 5,86 6,2 6,59
H20 7,61 5,75 7,14 8,19 8,6 8,53
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Figure 9. Total number of features per course by semester and faculty.



 

Table 11. Frequency of course types by semester and faculty.
HF 

(n=52)
KMD  
(n=4)

MED 
(n=7)

MNF 
(n=21)

PSY 
(n=5)

SV 
(n=17)

adm cont act H19 H20* H19 H20* H19 H20* H19 H20* H19 H20* H19 H20*
high high high 4 15 2 2 2 10 0 2 2 9
high high middle 3 11 1 0 1 3 0 2 1 6
high high low 0 8 1 2 0 1 1 2
high middle high 5 2 4 2 2 0 7 0
high middle middle 7 2 0 3 6 4 1 0 4 0
high middle low 10 9 2 1 2 3 7 1 1 0 1 0
high low low 1 0 1 1

middle high high 0 2 1 0
middle high middle 1 0
middle high low 1 0
middle middle high 4 0
middle middle middle 7 0
middle middle low 7 3 1 0
middle low low 2 0 1 0

low high middle 1 0
low low low 1 0

* green: an increase from H19 to H20; red: a decrease from H19 to H20; gray: no change

19



 
Table 12. Change of course types by faculty and semester

H19 H20

adm cont act Chang
e? adm cont act HF


(n=52)
KMD 

(n=4)

MED

(n=7)

MNF

(n=21)

PSY

(n=5)

SV

(n=17)

high high high No high high high 4 2 1 2
high high high Yes high middle high 1
high high middle Yes high high high 1 1
high high middle No high high middle 2 1
high high middle Yes high high low 1
high high low No high high low 1 1
high middle high Yes high high high 3 1 5
high middle high Yes high high middle 2 2
high middle high Yes high high low 1 1
high middle high Yes high middle middle 1
high middle high Yes high middle low 1
high middle high Yes high low low 1
high middle middle Yes high high high 5 2 2
high middle middle Yes high high middle 2 2 1 2
high middle middle Yes high middle high 1
high middle middle No high middle middle 1
high middle low Yes high high high 1 2
high middle low Yes high high middle 1 1 1 1
high middle low Yes high high low 4
high middle low Yes high middle middle 1 3
high middle low No high middle low 4 1 2 1
high low low Yes high high high 1
high low low Yes high middle low 1

middle high high Yes high middle middle 1
middle high middle Yes high high high 1
middle high low Yes high high low 1
middle middle high Yes high high high 1
middle middle high Yes high middle high 1
middle middle high Yes middle high high 2
middle middle middle Yes high high high 1
middle middle middle Yes high high middle 2
middle middle middle Yes high middle high 1
middle middle middle Yes high middle middle 1
middle middle middle Yes middle middle low 2
middle middle low Yes high high high 1
middle middle low Yes high high middle 2
middle middle low Yes high high low 2
middle middle low Yes high middle middle 1
middle middle low Yes high middle low 1
middle middle low No middle middle low 1
middle low low Yes high high low 1
middle low low Yes high middle low 1 1

low high middle Yes high high high 1
low low low Yes high middle low 1
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3.3 Course description and CANVAS implementation  
In the third research questions we asked Which learning activities described on the UiB course sites are 
implemented in Canvas in H19 and H20?. To map the learning activities described on the UiB course sites with 
CANVAS data, we selected courses that use discussions in their Teaching & Learning Methods and Compulsory 
Assignments & Attendance descriptions and matched it with the discussions activities CANVAS feature. 
Moreover, we chose courses that had homeworks, assignments and written assignments in their Teaching & 
Learning Methods and Compulsory Assignments & Attendance descriptions and matched it with the 
assignments and quizzes activities CANVAS features (recall Table 3). To simplify, we describe the last-mentioned 
matching as assignments. 

As shown in Table 12, only 9 course descriptions mentioned discussions. The use of discussions feature 
increased from 32 in H19 to 53 courses in H20. Assignments are mentioned in 75 course descriptions, however, 
its use as a CANVAS feature dropped from 62 in H19 to 60 courses in H20.  

Figure 10 depicts the change between H19 and H20 for courses where discussions or assignments:  
1) are mentioned in the course descriptions and used as a CANVAS feature (Course_Yes CANVAS_Yes),  
2) are not mentioned in the course descriptions nor are used as a CANVAS feature (Course_No CANVAS_No),  
3) are mentioned in the course descriptions, but not used as a CANVAS feature (Course_Yes CANVAS_No), 
4) are not mentioned in the course descriptions, but used as a CANVAS feature (Course_No CANVAS_Yes). 

Table 12. Frequency of discussions and assignments in course descriptions and CANVAS learning design by semester.
Frequency in course 

descriptions
Frequency in CANVAS

H19 H20*
Discussions 9 32 53
Assignments 75 62 60

* green: an increase from H19 to H20; red: a decrease from H19 to H20
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Figure 10. Change of discussions and assignments use in course descriptions and CANVAS learning designs in H19 and H20.



 
As listed in Table 13, 67 courses did not change either the course descriptions nor their use of the discussions 
feature. 21 courses used the discussions feature in CANVAS, even though it was not mentioned in the course 
descriptions, 2 courses had discussions both in course descriptions and CANVAS, 38 courses did not use 
discussions in the course descriptions nor in CANVAS, while 6 courses had discussions in their course 
descriptions, but did not use the discussions feature in CAVNAS.  

29 courses with no mention of discussions in their course description used discussions in CANVAS in H20, even 
though they did not use it in H19. 9 courses stopped using the discussions feature in H20, although it was a 
part of the course design in H19, however, discussions was not mentioned in descriptions of these courses. 
One course had discussions in its course description and implemented the discussions feature in CAVNAS for 
the first time in H20. 

84 courses did not use the assignments feature in H20. Of these, 45 courses had assignments both in course 
descriptions and CANVAS, 20 courses did not use assignments in the course descriptions nor in CANVAS, 14 
courses had assignment in their course descriptions, but did not use the assignment feature in CAVNAS, and 
finally, 5 courses used the assignment feature in CANVAS, even though it was not mentioned in the course 
descriptions.  

16 courses that had assignment in their course description, from which 7 courses started using assignments 
first in H20, while 9 courses used it only in H19. From 6 courses did not include assignments in their course 
descriptions, 3 courses used assignment feature only in H19, and another 3 courses used it only in H20.  

Table 13. Frequency of the change of discussions and assignments use in course descriptions and CANVAS learning 
designs in H19 and H20.

CANVAS feature
Change? Course description H19 H20 Freq

Discussions

No No No No 38
Yes No No Yes 29
No No Yes Yes 21
Yes No Yes No 9
No Yes No No 6
No Yes Yes Yes 2
Yes Yes No Yes 1

Assignments

No Yes Yes Yes 45
No No No No 20
No Yes No No 14
Yes Yes Yes No 9
Yes Yes No Yes 7
No No Yes Yes 5
Yes No No Yes 3
Yes No Yes No 3
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4 Results 
How are different courses structured in Canvas in H19 and H20?

The use of CANVAS features increased significantly between H19 and H20. The largest increase in use was 
observed for the people feature. However, three features, files, syllabus and assignments were implemented in 
fewer courses in H20 than in H19. Overall, the use administration features increased the most between between 
H19 and H20, followed by content features and activity features. The total number of features used per course 
increased from 6 features in H19 to 8 in H20. The majority of courses in our sample were redesigned for H20. 
The most popular course type changed from high in administration, middle in content and low in activity features 
in H19 to high in all feature types in H20.  

How are courses structured in different disciplines in H19 and H20?

Faculty of Humanities (HF) 

The Faculty of Humanities (HF) had one of the largest increases in the total number of CANVAS features used 
per course from H19 to H20, out of all faculties. HF courses increased their use of administration features 
(people, grades), content features (videos, modules, pages), and activity features (discussions, assignments) in 
H20. Only the use of the assignments feature dropped in H20. Most features have an overall high 
implementation rate in H20 with the exception of modules, discussions, quizzes, and assignments. 79% of all 
HF courses changed their learning design from H19 to H20. The most popular learning design in H19 was high 
in administration, middle in content, and low in activity features, while in H20 high in administration, content and 
activity features. The most popular redesign involved increasing content and activity features from middle to 
high, while keeping the administration features high. 

Faculty of Fine Art, Music and Design (KMD) 

The Faculty of Fine Art, Music and Design (KMD) had one of the lowest increases in the total number of 
CANVAS features used per course from H19 to H20, out of all faculties. KMD courses used less content 
(syllabus, pages, modules) and more administration (people) and activity features (discussions) in H20. There are 
many features not used at all (quizzes) or used only by one course (assignments, pages, videos) in H20. Only 
announcements, people, files and syllabus have an overall high implementation rate. 3 out of 4 KMD courses 
redesigned their courses in H20. The most popular learning design in H19 was high in administration, middle in 
content, and low in activity features, while in H20 high in administration features and middle in content and 
activity features. 

Faculty of Medicine (MED) 

Faculty of Medicine (MED) had the smallest increase in the total number of CANVAS features used per course 
from H19 to H20, out of all faculties. MED courses decreased the activity (quizzes) features, and, at the same 
time, increased the content (modules, videos) and administration features (people) in H20. A low overall 
implementation rate in H20 can be observed for quizzes, assignments, and videos. Only 2 out of 7 MED courses 
changed their design in H20. In H19 no course design was dominant, while in H20 one design was the most 
popular: high in administration, middle in content, and low in activity features. 

Faculty of Mathematics and Natural Sciences (MNF) 

The Faculty of Mathematics and Natural Sciences (MNF) had one of the largest increases in the total number of 
CANVAS features used per course from H19 to H20 out of all faculties. MNF courses implemented all feature 
types at higher rates in H20, which resulted an increase in the use of people, modules, videos, discussions, 
assignments, and quizzes features. Although the use of some features, such as files, syllabus, and grades 
decreased, the drop was small. Pages, modules, quizzes, and assignments had a low overall implementation 
rate in MNF courses in H20. 86% of all MNF courses were redesigned in H20. The most popular learning design 
in H19 was high in administration, middle in content, and low in activity features, while in H20 high in all features.  
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Faculty of Psychology (PSY) 

The Faculty of Psychology (PSY) had the largest increase in the total number of CANVAS features used per 
course from H19 to H20, out of all faculties. PSY courses used more administration features (announcement, 
people) and content features (modules, videos), while the use of activity features remained the same in H20 as in 
H19. All PSY courses have an overall high implementation rate in H20 with the exception of quizzes. All courses 
changed their CANVAS learning design in H20. The most popular learning design in H19 was high in 
administration and activities, and middle in content features, while in H20 did not have a dominant course type.  

Faculty of Social Sciences (SV) 

The Faculty of Social Sciences (SV) had a moderate increase in the total number of CANVAS features used per 
course from H19 to H20, out of all faculties. In H20 SV courses increased the use of the activity (discussions), 
content (modules, videos) and administration (people) features. Overall, all CANVAS features have a high 
implementation rate with the exceptions of modules and quizzes in H20. Only one course implemented quizzes 
in H20. 76% of all SV courses were redesigned in H20. The most popular learning design in H19 was high in 
administration and activities, and middle in content features, while in H20 high in all features. The most popular 
redesign involved increasing content features from middle to high, while keeping the administration and activity 
features high. 

Which learning activities described on the UiB course sites are implemented 
in Canvas?

Out of all learning activities mapped in course descriptions, we were able to only match discussions and 
assignments with CANVAS features.  

Discussions are rarely mentioned in the course descriptions, however its use increased from H19 to H20. Still, 
63% of all courses did not change their use of discussions in H20. Only two courses that mentioned 
discussions in their course descriptions used it in CANVAS in both H19 and H20. Interestingly, 56% of all 
courses did not use discussions in their course descriptions, but still would use it in CANVAS either in H19 or 
H20, but also in both semesters.  

Similarly, the assignments feature use in CANVAS did not change in the majority of courses in H20. However, in 
comparison to discussions, 49% of all courses mention assignments in their course descriptions and also use it 
both in H19 and H20, or started using it in H20. Nevertheless, 13% of all courses do not use assignments in 
CANVAS neither in H19 nor in H20, though they are part of their course descriptions.  
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5 Conclusion and discussions 
The goal of our research was to examine how the CANVAS learning designs at the UiB changed between the 
autumn semester 2019 (H19) and autumn semester 2020 (H20). We focused on both general UiB trends as well 
as changes at every faculty. Moreover, we attempted to match learning activities described in course 
descriptions with the use of CANVAS features.  

The findings show that there is a visible trend of increasing CANVAS features, which indicates a shift towards 
more digitalisation. The shift, however, occurred mostly for administrative features that facilitate communication 
between the instructor and the students (and perhaps between students), and content features where the 
instructors share the learning materials with the students. There was no significant increase in activity features 
that assist student interactions, collaboration, and assessment. Thus, the use of CANVAS at UiB is mostly 
supplemental (content-focused) and complementary (announcement-focused) (Whitmer, Nuñez, Harfield & 
Forteza, 2016).  

Interestingly, the results of the DigiTrans student survey in the spring semester 2020 (Egelandsdal & Hansen, 
2020a) show that digital teaching consisted mostly of delivering of assignments (70%), recording of lectures 
(66%), and feedback from the instructors (59%), while discussions in the lectures (36%) and peer feedback 
(25%) were less reported. At the same time, instructors in the DigiTrans instructor survey identified discussions 
in lectures and assignments and as the best learning activities for student learning (Egelandsdal & Hansen, 
2020b). It is important to note that instructors might have used external tools to facilitate learning activities (e.g., 
DISCORD or SLACK for communication, other discussion forums for discussion), the tracking of which is 
outside of the scope of this research. This might be confirmed by the results of the DigiTrans student survey, 
which reported that though 96% of students used CANVAS in the spring semester 2020, 80% used Zoom, 45% 
social media, and 36% Youtube that are not captured in our dataset (Egelandsdal & Hansen, 2020a).  

Another explanation might be that the open source version of CANVAS that is in use at UiB might not fully 
facilitate all learning activities. In the DigiTrans survey conducted in the spring semester 2020, the most valued 
aspects of CANVAS reported by the instructors were: 1) the ability to share content, 2) the ability to share 
information, and 3) the ability to communicate with the students (Egelandsdal & Hansen, 2020b). These are 
mostly content- and administration-oriented characteristics of CAVNAS. More activities-oriented features of 
CANVAS, such as the ability for students to communicate with each other and peer feedback were among the 
lowest rated on the satisfaction scale.  

Finally, there is a question of the types of activities that actually can be “translated” to digital spaces. Especially, 
in the case of arts and medicine CANVAS is not be the best tool to implement their required learning activites 
(e.g., labs, skills practice).  

While analysing data for the third research question that deals with matching learning activities with CANVAS 
features, this difficulty became very clear. There are many ways to facilitate the same activity, and it is 
challenging to identify this in the data. For example, student discussions might be facilitated through a 
discussion forum in CANVAS, another social platforms, or in breakout rooms on Zoom. The fact that this activity 
is not visible in our dataset, does not mean that it was not facilitated at all, but leads us to the limitations of our 
study. 

This research has several other limitations. The sample size was limited by our selection criteria, which resulted 
in some faculties not being represented (Faculty of Law) or partially represented (e.g., Faculty of Fine Art, Music 
and Design, KMD). In addition, the number of features as a measure might be sometimes misleading, since 
there are “compact” ways to design a course. Finally, as mentioned above, the focus on CANVAS data might 
not show the whole spectrum of the digital learning activities in the courses that we have analysed. This is a 
challenge in the field of learning analytics (which this research study falls under); having the right data to answer 
the questions you wish may be due to availability, interoperability of different datasets (e.g., linking Zoom data to 
individual CANVAS courses was not possible so could not bet used), or having access rights.  
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In future work, we are planning to extend the analysis of learning designs to autumn semester 2021 (H21) to 
examine how the CANVAS learning design will develop after the “COVID semester” of H20. Moreover, we want 
to enhance the analysis by adding CANVAS data not only on either use or non-use of certain features, but also 
on the extend use by examining, for example, the number of discussion threads. This will enable a more in-
depth analysis of the learning design of UiB courses.  

As a part of the DigiTrans project, we are also going to contextualise the analysis by adding insights from other 
themes, in particular Digital Student Behaviour theme that examines student activity data. The insights from this 
report might help understanding student behaviour by researching the influence of the learning design on 
student behaviour.  

In conclusion, this report gives insight into the effect of digitalisation on the use of CANVAS in a selection of UiB 
courses. It provides some interesting results that can be used by the Learning Lab and by the individual faculties 
when examining their use of CANVAS. In the survey of instructors (Engelandsdal & Hansen, 2020b) it was found 
that 51% of instructors reported that they are more aware of their own teaching practice and 66% that they see 
new possibilities to develop their own teaching practices. This report can be used to give them insights into how 
CANVAS is being used at UiB and help them to reflect on their own learning designs. 	  
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