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Abstract 
The modern lecture with presentation slides (e.g. PowerPoint) is the successor of overhead projector 
and as such shares many of its pros and cons. Its advantages include independence of class size and 
easy distribution of teaching material. On the other hand, the format of the slides forces them to be 
short on detail and to use telegram style language, hence they are not very readable outside the 
context of the lecture. But most importantly they do not directly encourage student involvement. These 
are the main motivations for the development of the Edbook teaching material environment which 
presents the teaching material as a web-page easily accessible from computers, tablets and phones. 
The goal of our project is to combine the details and readability of whiteboard lectures with the 
accessibility of the slides along with increasing students engagement using interactive applets. 
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1 INTRODUCTION 
Traditional lectures with slides tend to have a superficial approach, they can easily cover a huge 
amount of material but usually at the cost of depth and precision. In mathematics this causes 
problems because students must work with complicated concepts which need a very precise 
approach. Also, they don’t give students a big role in the lecture, they are powerless and will possibly 
have troubles connecting the lecture/slides to other parts of the course since they lacks a global 
structure (e.g. index, search, table of contents). It would therefore be an improvement if the material 
used in lectures could serve as the backbone of the course. It should be better structured and be 
easily connected to other parts of the course (e.g. textbook, homework assignments, etc.).  

After having taught introductory courses in mathematics for big classes of students from engineering 
and physical sciences for a few year I was on the lookout for a suitable platform for teaching material 
in these courses. As mentioned above, traditional slides are inadequate for this and using only a 
whiteboard is impossible due to the size of the classes and its limited interaction with students. The 
requirements where the following: 

- Live homepage with a static printable version also available. 
- Live applets embedded (GeoGebra, Google Maps, videos, programming, etc.).  
- Good support for math symbols. 
- Viewable on computers, tablets and mobiles.  
- Index and search. 
- Icelandic language support. 
- Hyperlinks to sections in the material. 
- Open source and availability. 
- Bonus: Can we study students behavior? 

The main purpose is to present course material for big courses (e.g. in mathematics) with interactive 
applets. The goal is to make students more active in lectures and help them understand difficult 
concepts there. By presenting the course material as a homepage it is both possible to use it both in 
lectures and outside of them. Also, by using interactive applets the plan is to increase the students 
part and promote active learning. 

A demonstration of the system explaining its functionality can be found here [1]. 
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2 COURSE NOTES IN EDBOOK 
The result of this is the Edbook teaching material environment. Edbook consists of Sphinx [2], which 
was originally developed for documentations for the Python programming language, along with 
extensions and configurations which are suitable for course material in mathematics and other 
subjects. Everything is Python based and is therefore supported by the Python community. This is 
huge advantage because building a system like this from scratch is very time consuming and its 
survival will most likely rely on a single person. 

The material is written in the markup language reStructuredText [3] which is then compiled with 
Python to get a HTML-page (the most used output), PDF-file (via LaTeX), EPUB-ebook or even slides. 
This entails that this is not a WYSIWYG system, which has its pros and cons. The benefits is that the 
writing is distraction free and a uniformed standard look is automatically ensured for the final product. 
The downside is that the learning curve for the system is very high, the teacher has to be comfortable 
writing in the markup language and compiling the code in the end. This steep learning curve is 
something which should be addressed in the future.  

The output is well suited for both computers and mobile phones because the system detects the 
resolution of the screen and adjusts accordingly. Math symbols are rendered using MathJax or KaTeX 
which guarantees good-looking math typesetting in all browsers. 

Each section and subsection can be linked to with a hyperlink. These hyperlinks are very useful when 
writing solutions or answering questions from students. The result is that the notes are integral part of 
the course outside and inside the classroom unlike traditional slides which often have limited use 
outside the lecture.  

2.1 Live applets 
Applets can easily be embedded into the homepage. At the moment this is mostly used in following 
ways: 

• Geogebra-applets where students can explore mathematical concepts with interactive applets 
(see for example [4]). For the static outputs (e.g. PDF) the applets are replaced by an image or 
text. 

• Text-boxes for students to program in, using Python, Sage, R, Octave, etc.  
• Panopto videos. 

The first two usages are useful inside and outside the classroom. They engages students and 
promotes active learning in the classroom and outside of it students can further enhance their 
understanding and review what they learned with a hands on experience. This is specially important in 
mathematics where interactive applets can play an important role in helping students understand 
threshold concepts [5] which can be quite alien to them and can even contradict their "real world" 
experience. The videos are more suited for students to look at outside the classroom if they want a 
more detailed explanations or if they where unable to attend the lecture.  

2.2 Icelandic language support 
In important thing to consider is the language and even though students and teachers believe they are 
fluent in English, studies [6] have shown that this is not always the case. This is of most importance 
when students start university, where the transition from their native Icelandic (the language they use 
in secondary school) to academic English (the language of their university textbooks) happens. The 
Edbook system takes this into account by providing notes in Icelandic with hoovering English 
translations of the main concepts.   

2.3 Open source and availability 
The notes for all the courses are stored on an open webpage [7] and the source code is available on 
GitHub [8]. The result of this is that the usability extends beyond these particular courses. It is easy for 
students and teachers to see what material and its context was covered in previous courses. The 
result is an unexpected alignment of curriculum of different courses and increased curriculum 
coherence. Such coherence not only supports students learning but also encourages cooperation 
between teachers [9]. 
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3 STUDENT SURVEY 
A survey was sent out to the students of the course Mathematical Analysis II (STÆ205G) at the 
University of Iceland [10] in the spring of 2019. Most of the students are engineering students in their 
first year. They are familiar with the Edbook notes both from this course and the course Mathematical 
Analysis I. In other courses (e.g. Linear Algebra) they have had lectures with slides. In all three 
aforementioned courses the teachers used the whiteboard along with the slides/Edbook notes. Out of 
241 student, 108 answered the survey.  

3.1 Where do students you look for information about the subject of the 
course? 

Almost all of the students use the Edbook notes for finding information about the course content. 
Additionally they use various internet sources and the textbook. Most of the students who selected 
Other mentioned internet sources like YouTube and Chegg. This shows that the Edbook notes are a 
principle part of the course material which students use outside the classroom. 

 
Figure 1: "Where do you look for information about the course content?" 

3.2 Usage 
Not surprisingly majority of the students (97%) use the notes non-linearly, i.e. to look up things. Since 
this is the main course material resource this was expected. Majority of these students (55%) also 
read it linearly. Only 3% of all the students read if only linearly and just 1 students says he does not 
use the Edbook notes.  

 
Figure 2: "How do you use the Edbook notes?" 
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3.3 Usefulness  
It is not surprising that students found the Edbook notes useful since the teacher used these notes in 
lectures and they reflect his emphasis in the course. But since only two students said that the notes 
where not helpful it suggests at least that in general students found them understandable. 

 
Figure 3: "Do you think that the Edbook notes have help you in the course?" 

3.4 Preferred arrangement of lectures 
Most of the students are happy with the currents arrangement in lectures, which is a combination of 
going over the Edbook notes with explanations and sketches on the whiteboard. Some of the students 
(11 students, 10.2%) prefer slides but most of them (9 out of 11) wanted a combination of slides, 
Edbook and/or whiteboard. Almost all of the students who mentioned something else than these three 
options wanted videos, often in the context of a flipped classroom. 

 
Figure 4: "How do you wish to have lectures in mathematics courses?" 

3.5 Importance of different properties of Edbook 
The students where asked about the importance of different properties of the Edbook notes. 

Not surprisingly the language and accessibility where of great importance to the students. But the 
most surprising part was that the printable PDF-version was of least importance. Perhaps this should 
be taken as a sign of students preference for digital material.  
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Figure 5: "How important are different properties of Edbook for you?" 

3.6 Other remarks 
The survey also included a text-box where students could mention other things related to the Edbook 
notes and the course. Beside expressing their satisfaction with the system students called for more 
examples in the notes. This is clearly something which has to be looked into. But as discussed below, 
the plan is not to expand the notes into a textbook so this has to be done carefully. 

4 CONCLUSION 
The survey shows that students are in general very satisfied with the Edbook course notes, specially 
when they are used along with the whiteboard. This is consistent with teaching evaluations where 
students often praise the Edbook notes and even recommend using it in other courses who use slides. 
The main obstacle for using the system in other courses are lack of time and teachers knowledge of 
markdown languages and Python. However, most teachers in mathematics make slides in LaTeX  and 
these slides can, with a reasonable amount of work, be converted to Edbook notes, for example with 
the help of a summer student.  

The system has the possibility to log usage, i.e. what pages are visited and what parts of them are 
viewed. This is done using Google Analytics. The author plans to use this feature in the future to 
answer the following questions. What do students read and, maybe more importantly, what do they 
not read? Do students avoid proofs of theorems? Do students skip over definition and go straight to 
the examples? Collecting statistics about students reading behavior can give us an important insight 
into how they learn. 

The nature of the Edbook notes raises questions about the textbook and its role in the course material. 
Does this make the textbook unnecessary? Do students stop reading the textbook? Is this a textbook? 
Even though the Edbook notes are a central part of the course material it does not replace the 
textbook. A textbook in mathematics usually has a huge amount of examples and exercises, along 
with detailed explanations of the concepts. The Edbook notes are much shorter, contain less text and 
rely on live applets to explain the concepts. Even though the Edbook notes in a standard calculus 
course are around 130 pages in a PDF-format this is far from a textbook which would be at least 300 
pages. We have not wanted to expand the notes so they would completely replace the textbook 
because we believe the some of the compactness and agility would be lost in the process. The 
Edbook notes to not make students stop reading the textbook. Today's students prefer learning 
experience which is digital, mobile, connected, immediate and social [11]. Students will therefore use 
the platform most suitable in each case, that being the textbook, the internet, fellow students or 
something else. This is evident from first question of the survey and low importance of the PDF-
version of the Edbook notes. Finally, even though the Edbook notes are not a textbook in a traditional 
sense, this raises the question if the textbook is changing or if it will be replaced in the future by 
something else. This is a trend we see for example in MOOC courses [12]. 
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