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Abstract

Background: Versioning is a product differentiation strategy where a product or service are
distinguished or diversified in the intention of making it more attractive to a specific target
group. It is often used to price discriminate and a way to profit maximize. Previous studies have
mostly concerned software products in general. But with cloud based software products,
specific conditions when versioning might occur. E-learning system are one specific software
product that shifts more and more to the cloud and a specific market to study.
Purpose: Differentiating a software product can be made in several ways but which features to
use when versioning is not studied in previous studies, the conditions and reasons are unclear.
The purpose of this study is to study cloud based e-learning providers to discover characteristics
of feasible features when versioning.
Method: To answer the defined research problem qualitative research methods was used in
terms of interviews, documentations and observing artefacts. The research data was gathered
through four case studies of different cloud e-learning provider, conducting of eight
interviewees and four observations of their respective e-learning system. Additionally, articles
and other documents was also analysed, that was provided by the companies of the case studies.
Delimitations: This research was restricted so it focused on cloud e-learning providers’
perspective as they are those who use the versioning strategy. The limitations therefore only
concerns e-learning and cloud services and are not generalized to all software products.
Results: The results from the different data collection methods shows that feature
characteristics mainly concerns market reasons with specific user preferences and customers
with buying behaviors. E-learning systems brings technical reasons to why features are feasible,
and the cloud have different service layers, each with different possible features to differentiate
in. Costs is also a major concern when choosing feasible features for versioning.
Conclusion: E-learning providers see the versioning strategy as an iterative process. Which
features that are feasible for one versions seem to change over time as the market changes and
product develops. Features are mainly related to the specific market. When versioning, features
are separated between standard features for the whole system or segment specific features for
one version. Features are also considered if they will add more value than the cost to develop.
E-learning providers also develop features if they are economic and technological possible to
develop, and if they are within the company’s scope.
Keywords: Versioning, Cloud service, Digital learning, Product differentiation
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Sammanfattning

Bakgrund: Versionering är en produktdifferentieringsstrategi där en produkt eller service
särskiljs eller diversifieras i syfte att göra den mer attraktivt för en viss målgrupp. Den används
ofta för att prisdiskriminera och för att maximera vinsten. Tidigare studier har mestadels berört
mjukvaruprodukter i allmänhet men med molnbaserade programvaruprodukter, kan specifika
villkor för versionering uppkomma. E-Learning är en specifik mjukvaruprodukt som skiftar
alltmer till molnet och en specifik marknad att studera.
Syfte: Differentiering av en mjukvaruprodukt kan göras på flera sätt men vilka funktioner som
ska användas för versionering är inte studerat i tidigare studier, villkoren och orsakerna är
oklara. Syftet med denna studie är att studera molnbaserade e-Learning leverantörer för att
upptäcka egenskaper hos lämpliga möjliga funktioner vid versionering.
Metod: För att svara på det definierade forskningsproblemet kvalitativa forskningsmetoder
använts i termer av intervjuer, dokumentationer och observationer av artefakter. Forskningsdata
samlades in genom fyra fallstudier av olika moln baserad e-Learning leverantörer, där åtta
personer intervjuades och fyra observationer gjordes av deras respektive e-Learning system.
Dessutom analyserades artiklar och andra dokument som mottogs av fallföretagen.
Avgränsningar: Denna forskning var begränsad då den fokuserade på Cloud e-Learning
leverantörers perspektiv, eftersom det är dem som använder versioneringsstrategin.
Begränsningarna berör därför endast e-Learning och molntjänster och är inte generaliserade för
alla mjukvaruprodukter.
Resultat: Resultatet från de olika datainsamlingsmetoderna visar att funktioners egenskaper
huvudsakligen handlar om marknadsskäl med specifika användarpreferenser och kunder med
ett visst köpbeteende. E-Learning-system har tekniska skäl till vilka funktioner som är rimliga,
och molnet har olika servicelager, var och en med olika genomförbara funktioner för att skilja
produkter åt. Kostnader är också ett stort problem som beaktas när leverantörer väljer möjliga
funktioner.
Slutsats
E-Learning leverantörer ser versioneringsstrategin som en iterativ process. Vilka funktioner
som är rimlig för en version verkar förändras över tid då marknaden förändras och produkter
utvecklas. Funktioner är huvudsakligen relaterade till den specifika marknaden och produkten.
Vid versionering skiljs funktioner mellan standardfunktioner för hela systemet eller
marknadsspecifika funktioner för en version. Funktioner avvägs även om de kommer addera
mer värde än vad det kostar att utveckla. E-Learning leverantörer utvecklar även funktioner om
de är ekonomisk och tekniskt möjliga att utveckla, och ifall de är inom företagets
tillämpningsområde.
Nyckelord: Versionering, Molntjänster, Digitalt lärande, Produktdifferentiering.
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Nomenclature

Notations
Acronyms

Description

IEEE

Institute of Electrical and Electronics Engineers

IaaS

Infrastructure-as-a-Service

PaaS

Platform-as-a-Service

SaaS

Software-as-a-Service

UI

User Interaction

UX

User Experience

LCMS

Learning Content Management System

LMS

Learning Management System

Explanations
E-learning

Digital learning through network technologies

High-end

A product that is of high quality

Low-end

A product that is of low quality

Usability

The degree to which a software can be used to achieve quantified
tasks with effectiveness by a specific consumer

Simplicity

A software that are considered uncomplicated in form and design

Scalability

The capability of a system to handle a growing amount of work or the
potential to be enlarged to handle the work.

Gamification

Using games in learning environments that contains learning objectives

E-commerce

Shopping through online buying or selling markets
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1 INTRODUCTION
1.1 Background
Versioning is a product differentiation strategy that is often used to price discriminate and a
way to maximize profit. During product differentiation, a product or service are distinguished
or diversified in the intention of making it more attractive to a specific target group. Product
differentiation can be made for several reasons. For example, meeting competition or to
diversify from a firm’s own products, and thereby steel market shares (Shapiro & Varian, 1993).
Versioning means that the product is offered as a product line of different products, i.e. several
similar products with the same basics. It is also known as product packages (Phillips, 2005),
but also occurs with other names such as menu pricing. Companies adopt the versioning
strategy to their product so new related product offers can be made, which is often related to
their functionality or customer market. Versioning are based on offering multiple versions of a
product so that the customer can self-select in accordance with their willingness to pay (Linde,
2009).
Versioning is also well known in the software market. As information goods are often expensive
to produce but cheap to reproduce, making it effective to reproduce products (Kim, 2009). In
the software industry, the software product line is defined as “A group of software products
which are variants of a base product governed by a common software architecture.” (Kittlaus
& Clough, 2009). To vary the products for versioning several measurements can be applied.
For example, changing the delay, speed of operation, flexibility, user interface or capacity to
change the quality of the product (Shapiro & Varian, 1999). In this way, the user can choose
through self-selection the version that best suits them according with their willingness to pay.
However, customers have varied demand for software features and functionality and are only
willing to pay for those features that they value (Jing, 200).
There could be several possible actions and conditions that affect or determines the versioning
of a product. It might be market, segment or product specific reasons to version or it might be
because of competitors and market positioning. Though there could be several reasons for
versioning, which feature is technically feasible and should be used when versioning is not as
clear. A feature is as the Institute of Electrical and Electronic Engineers (IEEE) defines it “A
distinguishing characteristic of a system item (includes both functional and non-functional
attributes such as performance and reusability)” (IEEE 829, 2009).
Studies have mostly been made for information goods in general, and less studies have been
conducted for software products or a specific software area. Applying versioning to software
products may need to meet a specific set of conditions. Technical aspects may affect what
features are more or less feasible when versioning. This study is going to analyse the relative
new area in software, cloud computing. Basically, cloud computing is IT services that is
distributed over Internet (Bayrak et al., 2011). The service that is going to be studied is cloud
based e-learning products. E-learning can simply be explained as digital learning trough
1

network technologies (Mohammadrezaei, 2014), such as computers, tablets, phones or any
network connected technology. This can bring different conditions when versioning that has
not been studied earlier. Cloud computing is a large and growing market that many companies
have adapted or are shifting to, and e-learning is not an exception (Ambigent Insight, 2015).

1.2 Problem Discussion
How to differentiate a product can be made in several ways as previously explained. However,
how a product is versioned are not fully known or understood, the conditions and reasons are
unclear. When versioning is applied the price of a product should correspond with the the
customer willingness to pay. What features are appropriate to use when versioning is poorly
studied. The problem is also when customers have different demands and there are several
market segments to consider, each with their willingness to pay. There are also different ways
to version, vertically so that one version is obviously higher in quality than the other, or
horizontal where one version is different from another but not necessary better. One solution
might be to offer many versions that covers many different customer groups. This however
comes with consequences; revenue might decrease due to only cheaper versions are purchased,
it can also affect the cost, especially as each version might need further development which
results in more investments in each version. The literature has not even agreed on how many
versions are optimal. Two extreme versions have been suggested (one high- and one lowquality). Other propose three because of the phenomena of extreme aviation. Which means that
the middle product is purchased to avoid extreme choices (Shapiro & Varian, 1999). However,
the literatures on versioning information goods, goes beyond the versioning strategy and finding
the optimal number of versions. Studies have been made in specific areas such as considering
costs (Bhargava, 2014), licensing (Zhang and Seidmann, 2010), competition (Jones &
Mendelson, 2010) and network externalities (Jing, 2007). Anderson & Celik (2015) made an
interesting investigation of a firm’s choices and prices of a product line. They came to the
conclusion that the prices determine the varieties included in a product line. In their study, they
also showed that the monopolist mainly offers product versions that are most socially desirable.
But it is not only the economic aspects to consider, it also need to be technically feasible to
develop this features. There are issues and considerations that cloud computing brings, that has
not been addressed in previous literature about versioning (Bayrak et al., 2011). The major issue
is not only the features for versioning. It is also dependent of what the software technology
brings and its features that can be used for versioning. The cloud computing technology is used
by companies and organizations to offer services and products through the internet, which is
also often referred to as cloud based software, as-a-Service or web services (Bayrak et al.,
2011). For the customer, this means that the software can be stored and used without any local
installations of the software, everything is applied through the web. For the provider, this means
that new possible business models have to be considered as cloud computing might follow
several consequences.
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Studies on software, and in particularly cloud computing, does not usually treats the economic
aspects together with the technological (Bayrak et al., 2011). Ojala (2012) points out that many
literatures in cloud computing, and all the sub categories of as-a-Service models, mostly studies
the subject from a theoretical view. The author means that the literatures rarely consists of
empirical examples of researches and case studies. Furthermore, the customers’ perspective is
mostly considered but rarely the providers’. Making a research on empirical examples of cloud
providers and how they version can therefore be of significance.
With cloud computing, customers can easily use the software through the web. Providers can
profit mainly by adopting more customers and gain economies of scale (Lehmann and Buxmann
2009; Papazoglou et al., 2007). Moving to the cloud also means that the technology can be
accessed faster, new upgrades, functionality and other features can be distributed more instantly
(Euhrich et al., 2011). If providers are going to profit from this market development, they must
expand their offers to be attractive for both new and existing customers (Katzmarzik, 2011).
This means that cloud providers can profit by using versioning. The problem is what
technological features providers can use to expand their product into a product line.
One typical software that has shifted to the cloud is the e-learning market, which already is a
large market but that is now developing more towards the global cloud market (Ambigent
Insight, 2015). The worldwide E-learning market showed a fast and significant growth in a
report of e-learning market and trends (Docebo, 2014). The e-learning worldwide market
reached 35.6 billion USD in 2011, and according to the report the annual growth rate is
estimated to 7.6%, for 2016 the estimate was 51.6 billion USD. Figure 1.2 shows the annual
growth rates of e-learning products in respective region.

Figure 1.2 – The worldwide market for E-Learning growth rates by
region 2012, Source: Ambient Insight 2013

The market is showing a transfer phase where new learning technologies take place as the
market shifts to digital products, in the cloud and as-a-Service. This phase is a fast shifting
market with higher demanded products. Even though new products are acquired, suppliers need
to divest or diversify their product lines and expand to new or different buying segments
(Ambient Insight, 2016). This makes the cloud e-learning market interesting to study.
Especially interesting from a practical research view to understand how e-learning suppliers
diversify their products into new versions.
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This research is going to study previous studies of software versioning, and any possible
implications these literatures brings. Then to improve comprehensibility an empirical study
needs to be made and add to the practical research stream. The research is going to study realworld cases of the cloud based e-learning market. In the research, technical problems of cloud
computing are going to be addressed and how e-learning companies apply features for
versioning. This study will therefore focus its objectives in exploring how cloud-based elearning providers use versioning and what features is used. Then a comparison needs to be
made with how the providers version their products with theories and previous studies in this
subject.

1.3 Objectives and Thesis Question
The overall objective of this thesis is to discover feasible features that providers use when
versioning, in the growing field of cloud computing and e-learning. Moreover, the purpose of
this thesis seeks to understand the implications that cloud based e-learning features brings for
the versioning strategy. The results are aiming to lead to a deeper knowledge of which features
are technologically possible to use when versioning and what reasons there might be.
Thesis Question: What characterizes feasible features for cloud based e-learning providers to
use when versioning their product?
With feasible features, the researcher means what the cloud based e-learning providers
considered feasible to develop with the product they use. In this study the thesis question is
going to be answered by analysing what the e-learning providers consider when versioning and
which features they use. The analysis will be compared with previous studies and then make a
conclusion that answers the thesis question. To answer the research question, this study will
analyse both the market and the product of the cloud e-learning providers.

1.4 Delimitations
This research is restricted to study the research question from cloud base e-learning providers’
perspective. The research will not be limited to a specific market segment as versioning is based
on buyers that self-select their products through the web. The web also means that there might
be possibilities to allocate the system in other localizations, whereof no geographical
restrictions has been made.
The scope of the project is restricted to cloud e-learning providers, as they are the one that is
using the versioning strategy. The research has the aim of understanding what e-learning
providers consider feasible features when versioning. No customer or user studies will therefore
be made by the researcher and the study will only consider what companies believe is feasible
features. However, this doesn’t mean that no data will be gathered of customers and users, it is
only restricted to the information that cloud providers deliver. This restriction is made to avoid
any assumptions made by the researcher and biased answers.
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This study is also limited in time, meaning that quantifying the results are not possible. This
study doesn’t try to be generalizable to all cases, it is an exploratory research for the specific
area of cloud computing within the certain products of e-learning systems.

1.5 Company collaboration
Even though these research studies several companies, which will later be explained, the main
collaboration was with the first company. This company was initially the one that wanted to
study this area. The collaboration that the researcher has had for this study is with the company
Compentus AB located in Sweden. Compentus collaborated with the researcher in a way of
providing with inputs and insights of which areas and aspects might be interesting to analyse
and study. The company also provides with initial information about the area of cloud-based elearning and provides with helpful input from market specialists. However, the whole study
relied on the and conducted by the researcher.
Compentus is a IT-company specialized in interaction design which it applies through web, elearning, websites, IT-systems, graphical profiles, digital screens and App-development
(Compentus, n.d.). Compentus has during the past year developed an advanced cloud-based elearning product that has been used commercially in a small-scale. Version 1.0 as the version
is called is generated for small businesses, but due to great interest and demand from the market
the version 2.0 is under development. The product is planned to be broadened and developed
for multiple markets such as small, medium, large companies, organisations and municipalities,
where at the moment everyone has access to all features and full functionality. The company is
interested in packaging their cloud-based e-learning system into different versions, whereby
they provide help with this research to be able to version their cloud based e-learning system
into relevant packages. Furthermore, this research will provide with recommendations on how
Compentus as any company might version their product.
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2 THEORETICAL FRAMEWORK
In the section of the theoretical framework, it is first discussed the concept of versioning and
the reason for price discrimination. The versioning concept brings several implications with
versioning that is described in the section “2.2 Decision problems when versioning”, which
can be seen as the main argument in this study. Following with the effects that the versioning
strategy brings and continuing with the technical aspects. To understand what technical
complications cloud based e-learning brings it is first introduced what cloud computing and elearning is, and then the aspects that can affect the versioning strategy.

2.1 The concept of versioning
The concept of versioning is to adjust the characteristics of a product to indicate the differences
in what customers’ value. It is a way to offer different versions for different customer groups.
By product differentiating, the product appeals differently for different market groups, and if
necessary the price can be adjusted to sort the consumers. The customer might view these
products as unique or superior in comparison with other competing products, which makes a
product more attractive for some consumers. Product differentiation might be done by just
changing the product in a creative way into different packages or add new features to the
products. The product can be versioned vertical or horizontal, and with functional or nonfunctional features. One version might be superior to another, or it can just be a change in style
or design, it might also be a combination of creating a multidimensional product differentiation.
Aside from bringing in consumer interest, other reasons for versioning can be used due to cost
effective reasons, harder to imitate the product by competitors, or that customers might use the
product more frequently. Versioning might also increase brand loyalty that allows for higher
charged prices. As new technologies arise versioning might be a solution for meeting new
upcoming demand. (Bhargava & Choudhary, 2001; Degryse, 1996; Shapiro & Varian 1999).
2.1.1 A price discrimination strategy
There are many reasons for why a company might want to use the versioning strategy, one of
the main reasons is to price discriminate. The ideal is to price discriminate in a way which
results of maximizing both the economic profits of the supplier and the value of the consumers.
In this case, each customer would pay precisely the amount accordingly with their willingness
to pay. This would result in a perfect price discrimination which is shown in the first graph in
figure 2.1. Unfortunately, producers cannot always use perfect price discrimination, e.g. the
consumers’ willingness to pay might be unknown or competitors might force different prices
in the market. One purpose of versioning is to enable customer to self-select the product with
the one that best fits them. The second and third graph in figure 2.1 illustrate a graphical
representation of versioning, as a second-degree price discrimination. P stands for different
price levels; low, medium and high, and C for the different consumer groups that values the
product as; high, medium and low. The graph shows that in each customer category the
producer is unable to capture all the profits, leaving the customers’ surplus which is the amount
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the customer is willing to pay but dose not (Dedeke, 2002; Baye & Prince, 2014). According to
the demand shifters, if the quality of the product changes, the entire demand curve shifts.
Changes in variables other than the price of the product, lead to a change in demand (Dedeke,
2002; Baye & Prince, 2014). This is represented in the third graph in figure 2.1.
Perfect price discrimination

Versioning with same quality level

Versioning with different quality levels

Figure 2.1 Price discrimination graphs, Soruce: Dedeke, 2002

There are different ways for pricing information goods, but a key way is by value-based pricing
methods which are often said to be suitable for software product (Shapiro & Varian, 1999).
However, with cloud based software this might not be the case and the costs also needs to be
considered. The value-based pricing is described as pricing a product differently for different
customers, depending on their willingness to pay (Shapiro & Varian, 1999). Pricing a software
accordingly with the customers’ willingness to pay requires knowledge about what the
individual customer are actually willing to pay. However, it is not likely that the customer will
freely state their price, except under certain circumstances, like bidding. The versioning strategy
is simply defined as offering the software product in different versions for different market
segments. Consumers have varied demand for software features and functionality, and often an
individual willingness to pay (Jing, 200). Providers try to target a broader market by
differentiating the software product and create a product that is more customer specific, and
thereby increase sales (Shapiro & Varian, 1999).

2.2 Decision problems when versioning
For standard software products, providers usually differentiate from a high-end version to lower
versions, where the first version contains total functionality and then removing functionality
from other versions to create inferior products (Bhargava and Choudhary, 2001). In cloud-based
software models, functionality is offered as a service, meaning that each software service
contains of certain business functionality. Features can be integrated or recombined with other
features into applications. Increasing the number of versions so that customers have higher
customizability and flexibility, so that many services can be offered by (Papazoglu & Heuvel,
2007). The level of detail, which also refers to the size of a service is thereby an important
aspect when versioning cloud based software products. The versions offered could be
differentiated both vertical or horizontal, meaning that splitting the product so that versions is
offered with less functionality so that inferior versions are offered, or separated functionality
7

for parallel versions (Haesen et al., 2008). As an example, an e-learning product has a grading
feature which can be included in one version but not the other. If a vertical differentiation
occurs, then only high-end products will have the feature. But the grading feature might have
one grading system (e.g. A-F) for some versions and another for other versions (e.g. 1-10). This
means that a horizontal differentiation occurs. Either way, customers selects the features they
require the most, making the offered products highly customer dependent.

2.2.1 Number of versions in the product line
How many versions that should be offered is very context dependent (Shapiro & Varian, 1999)
and literature on differentiating software products goes even beyond finding the optimal
number of versions (Katzmarzik, 2011). Versioning as explained, makes it possible for
customers to self-select from a product line which makes one version to little, but there could
also be too many versions in the product line (Choudhary et al., 2005). From the supply side,
there is costs for maintaining several products. From the demand side, several products could
cause confusion for customers. The versions should depend on the market segment and if there
are any customer that has group tastes. Market segments can occur naturally such as if there are
professional or casual users, business or private customers and whether their behavior or
requirements are noticeable different. To understand how the product could be differentiated
there are two general strategies, analyzing the market and analyzing the product. Clearly the
most demanding customers will require the most demanding product, whereof the provider
could add features until the customer value of one additional feature equals the cost of
developing the feature (Shapiro & Varian, 1999). Offering a variety of products may increase
the number of customers, as there are more selections. However, more variety can lead to higher
costs due to recreating the products in different versions. Even though costs are mostly
neglected in the literature, the costs of reproducing different version still need to be considered.
The features of the software need to be cut into smaller or parallel version which leads to further
costs for packaging new versions with new features (Weber, 2001). Nevertheless, if the
developing cost is fixed and all features are designing, then splitting them from the top down
gives the advantage of less production costs (Shapiro & Varian 1999).
2.2.2 Versioning through different features
The versioning strategy might be used to see how the market splits and then adjust the versions
and its features (Shapiro & Varian, 1999). A firm can adjust the characteristics of a product so
it has differential appeal to different groups which can emphasize differences in what
customer’s value. Versioning can for example be made through actions that changes the delay,
the user interface, resolution and other features of the product (Bhargava & Choudhary, 2001).
The provider may so that the product is more appealing for some customers. If customers value
features and functionality differently, the provider needs to identify the key dimensions of how
to differentiate the product for their market (Shapiro & Varian, 1999). For example, a provider
can offer one basic version of a software and another more expensive version with more features
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and higher quality. The investments for developing a version with lower quality with fewer
features are usually very small, since it is often not technically difficult to develop a version
with less features or lower quality, making it less expensive for the company (Li et al., 2013).
A ll features that is included in a standard software product are not always required by the
customer (Raghunathan, 2000), which means that the customer willingness to pay only increase
for the required products. More differentiated features offered create higher flexibility for the
customer to purchase the product they actually require, than one standard offered product
(Bhargava and Choudhary, 2001). If customers buy one standard software product, there may
be features that the customers do not require and thereby not valued but still buys it due to the
value of the other features (Raghunathan, 2000). This means that the customers’ need to spend
their budget on both valued and not valued features, but customers are only willing to pay for
the valued features (Katzmarzik, 2011). However, the willingness to pay is demand depended,
meaning that additional features that is not excluded in the product rarely affect the budget of
the customer (W eber, 2008). Providers must therefore make a careful adjustment between
possible prices and the diffe rent features (Katzmarzik, 2011).
2.2.3 The costs of developing and redeveloping
The costs when product differentiating a software is mainly in the technical effort of modifying
the product into each version. Whereof the costs in versioning mainly splits into developing
cost and redeveloping cost. Katzmarzik (2011) therefore implies that a higher degree of
differentiation and granularity leads to increased costs. Production cost consist of the costs for
implementing functionality and maintenance, but also the level of detail each feature contains.
When adding features for their respectively version, individual interfaces needs to be provided
so that each feature can work individually in each module, leading to additional costs. This is
the reproduction cost that occurs when features are added into new version. Feature and other
services offered in a product needs to be accessible either through interface or through other
services that requires the functionality (Kraftzig et al., 2005). The reproduction costs are mostly
ignored in versioning literature of decision models (Barhgava and Choudhary, 2001; Shapiro
& Varian 1999). Costs can be insignificant for other software or information goods, but for a
cloud-based provider, such as a SaaS provider, the costs can be high when they are hosting and
running the data computations (Katzmarzik, 2011; Lehmann and Buxmann, 2009). A provider
that sells more features and functionality will result with a higher cost of infrastructure
(hardware and software components) as data computation, call frequencies of services and data
transfer will rise (Boerner & Goeken, 2009). This is further explained in the next section 2.2.4
Versioning in several levels of the e-learning architecture.
2.2.4 Versioning in several levels of the e-learning architecture
Literatures in cloud based e-learning (Jain & Sonal, 2013; Mohammadrezaei, 2014; Riahi,
2015), have proposed a similar common model of the architecture of a cloud based e-learning
system. The proposed architecture model contains of five layers, the infrastructure, software
layer, resource management layer, service layer and lastly application layer. Each layer has
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specific characteristics which can be used for versioning the e-learning system in a product
specific manner. The hardware and infrastructure layer is explained as the resources such as the
physical memory, RAM, storage and CPU which means that different amounts can be offered
in different versions. The software layer consists of the operating system and middleware which
can be of different performance and design, and provides the developers with an interface so
that the application can be developed. The resource management layer on-demand self-service
and the distribution of the software by loose coupling of hardware and software resources.
Resource management could also be used when versioning to provide the consumers with
different amount of resources. Then there is also the different service layer which contains of
the Infrastructure-as-a-Service (IaaS), Platform-as-a-Service (PaaS) and Software-as-a-Service
(SaaS) where respectively service brings different amount of responsibilities for the service
provider. The provider can differentiate the product, depending on which features in a service
level the consumers require. The last layer in the architecture layer is the application layer which
is the actual application that the consumer use in a e-learning product. The key differences
between the e-learning components and the rest of the cloud is located in the application layer.
The features in this layer mainly concerns content production, content delivery, educational
objectives, management components and assessments.

2.3 Effects of versioning
2.3.1 Effects of pricing and the total sales
Pricing models in versioning strategy is mainly based on the customers’willingness to pay,
which refers to the customers’demand. However, additional value that a feature or piece of
functionality might generate for a customer, can decrease for each additional feature. This is
due to that, not required features increases with larger offers (Weber, 2008; Ghose &
Sundararajan, 2005). When the product is differentiated, the demand is meet more precise than
one standard product does, which leads to additional customers purchasing a product who are
only interested in some features or parts of the functionality. This however effect the sales
volume for both the product and the total sale. Since software are highly customizable, both
positive and negative variation should be considered when versioning (Katzmarzik, 2011).
Literatures on versioning describes two outcomes when versioning. One theory is that the highend versions is not affected because low-end versions attract customers with a lower willingness
to pay, and thereby the volume increases as more customers purchase the product (Choudhary,
2001). Another theory is that the customers’who would have bought the high-end version,
buys a lower version instead and thereby lose profit. Still, customers might increase as more
customers might buy the inferior good (Nault, 1997). Therefore, offering several product lines
can cause both expansion or cannibalization of sold products (Belleflamme, 2005). This is
explained in figure 2.2.3 that shows how versioning can affect a firm’s profit, where P2 is the
high-end product and P1 is the low-end version. The expansion is the additional customer who
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would else not buy the product if only one was offered and the cannibalization is the loss of
customers from the high-end to the low-end product. The number of customers is not equal and
the consumer types are only for the illustration, in reality the expansion or cannibalization can
differ.

Figure 2.2.3 - Effects of Firms profit when versioning

2.3.2 Effects on revenue streams and the business model
Depending on the reason for and how versioning has been made the revenues might be affected.
The revenue streams, which are the income a company makes from each customer segment, as
described can be affected through expansion or cannibalization. But there are also other sources
of revenues that can increase depending on the business model, for example increasing long
term revenues by increasing brand loyalty as part of a quality product. The revenue models are
described as the value a company creates for itself through sources of revenue and the
mechanisms that creates the revenue. Companies may have multiple revenue streams and
revenue mechanisms (Eurich et al., 2011). The company’s core business model relies heavily
on the revenue model and its value proposition (Osterwalder & Pigneur, 2010). For example, if
a product is differentiated by adding annoyance such as advertising to create a lower version,
then this versioning strategy brings the revenue stream of advertising and commercials. The
key components of the revenue model are the distribution channels, pricing structure, customer
segments and customer relationship (Chesbrough 2007; Osterwalder & Pigneur, 2010).
However, there are several resource streams and each following effects of versioning.
Subscription is one way of pricing that creates access to the software for the consumer, but have
a longer return on investment than one-time fees. If a feature should be able to be updated
individually and released for a certain version, then these might follow a pricing by subscription
fee. Perpetual licensing models might require the feature to be withheld until a new version is
completed (Eurich et al., 2011). This is why the versioning strategy can affect the revenue
model, as new versions or upgrades needs to take place. As Kittlaous & Clough (2009)
describes the advantage of adding future features without withholding them for a new version
implicates with a subscription based pricing model. A way to generate revenues could be the
possibility to sell other services such as support levels, which can be included as a feature in a
version. The features that are provided within each version is also differently appropriate
depending on the consumer that is using the software (Euhrich et al., 2011).
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Linde (2009), explains that the quality of a cloud based products could also be dependent on
the quantity of users, using the product. This is called network effects and means that the value
of the software becomes more valuable when more people uses it. The software is then
dependent on the number of other users. This means that offering low-end versions so that more
users can be reached could have the effect of network effects, which leads to an increase in
quality or value of the product. Users can profit from another if users are contributing, for
example through communication or common exchanges among other users. Low-end or free
versions might also be created to attract users that will eventually get used to the product and
buy a high-end version (Linde, 2009). If the product is affected by network effects than standard
features could have a positive effect on the product. Standards enhance compatibility and
generates greater value for user, due to that the network get larger (Shaprio & Varian, 1999).
Format standards or other feature standards is explained to be beneficial for network effects in
two ways. First, the standard makes it possible to share information with larger networks.
Second, by sharing data more customers are attracted to use this format and with that expanding
the network.

2.4 Technical aspects of traditional versus cloud computing in elearning
2.4.1 Traditional E-learning system
A general definition of e-learning is to apply network technology for the purpose to plan, deliver
courses and for the progress of learning achievements (Mohammadrezaei, 2014). E-learning
can be used to learn through the intranet, extranet, internet or a standalone computer to enhance
traditional teaching through interactive learning environments. It can be considered as a
contribution to education through technology and removing geographical constraints (Aljenaa
et al., 2011). The traditional e-learning system is normally constructed through a data centre
with one or more servers. Services are usually provided through internet or intranet for a
specified range of users. E-learning traditionally consist of a different type of actors; content
author that produces the content, content management that distributes the content, user
management which handles everything about the user such as tracing or evaluating (He & Yue,
2012).
E-learning is used to improve the efficiency of education and is used for several purposes such
as initiate, plan, analyse, design, implement, select, manage, support and extend learning,
mainly through applications using internet technology. Present e-learning systems is widely
used in education institutions and in other academic courses, community services and in
company training. There are different kind of users in an e-learning system, depending on the
system. However, there are mainly two users, one ‘students’ that takes the course and one
‘teacher’ that is responsible for the course. Some content is only available for one actor but not
the other (Al, 2013).
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2.4.2 Cloud computing model
Cloud computing is different from traditional computing and to understand the difference, the
cloud computing model is represented. The model can affect versioning in several levels, it has
certain characteristics and deployment models. There are also different services within cloud
computing that engender certain features to be developed. Software in cloud computing brings
several implications that distinguish from traditional software products. For instance, cloud
computing delivers on-demand network access with a configurable computing resources such
as storage and network. Even though there is no clear definition of cloud computing, the US
National Institute of Standards and Technology (NIST) has described the cloud computing
model composing of five essential characteristics, three service models and four deployment
models (Mell & Grance, 2011), this are summarized in Figure 2.3.2. Mell & Grance (2011)
describes cloud computing as “a model for enabling ubiquitous, convenient, on-demand
network access to a shared pool of configurable computing resources (e.g., networks, servers,
storage, applications, and services) that can be rapidly provisioned and released within minimal
management effort or service provider interaction.”.

Figure 2.4.2 - Cloud computing model based on NIST definition

Essential Characteristics
Furthermore, the five essential characteristics is described. On-demand self-service, means that
a consumer can use server time and network storage as needed, without requiring human
interaction. Broad network access, makes the capability of the platform and access to it
available over the network through standard mechanisms. Resource pooling, is that the
providers computing resources is pooled for multiple consumers, and means that the consumers
generally have no control over the resources location. Rapid elasticity, means that capability is
elastic and can be provisioned or released either automatically or on demand. For the customers,
these seems like the capability can be provided at any time and any given quantity. Measured
service, is that the cloud systems resource can be controlled and optimized, as they are
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monitored, controlled, reported and provides transparency for the provider and consumers (Mell
& Grace, 2011)
Service Models
Except the five essential characteristics, Mell & Grance (2011) also describes three service
models in cloud computing, these are SaaS, PaaS and IaaS. the main difference between these
is that, in SaaS the service is completely provided from the vendor through a client interface
such as a web browser. In PaaS, everything needed to run the service is provided from the
vendor except the application itself. In IaaS, the vendor provides underlying cloud
infrastructure such as processing, storage, networking components and other fundamental
computing resource, so that the customer can run and deploy the software and necessary
operating systems.
Deployment Models
Continuing, each service model can be deployed in different cloud models. Such as the private
cloud where the model is deployed within a single organization. Or the community cloud that
is used by a specific community within an organization. It could also be in the public cloud
where it is open to use for the public. Alternatively, it could be a hybrid of the previous
mentioned clouds (Mell & Grace, 2011).

2.4.3 Difference between traditional and cloud computing for e-learning
Cloud computing refers to applications and services, like e-learning that uses virtualized
resources in a distributed network that is accessed by networking standards and common
Internet protocols. It is characterised by the virtual and almost limitless resources which are not
exposed or shown to the users (Sosinsky, 2011). Currently, cloud computing is widely used and
accepted much thanks to the advantages it brings. However, with cloud computing some
considerations need to be addressed which can be seen as either an advantage or a challenge
when versioning. For cloud services, it is not required to purchase any physical hardware or
software to run the applications. Meaning that investments on hardware resources and IT
developers can be reduced through the cloud (Kasi et al., 2012). In the cloud system
construction and maintenance are often outsourced, applications and networks are virtualized
with elastic scaling, and the costs are payed from the user depending on their consumption (Jain
& Sonal, 2013). The difference between the traditional and cloud computing for e-learning are
represented in the table 2.3.3.1 (Jain & Sonal, 2013; Masud & Haung, 2012; Riahi, 2015).
Table 2.3.3.1 – Difference between traditional and cloud computing

Area of service

Traditional Computing

Cloud Computing

Acquisition
Capital Expenditure

Buy asset
Fixed upfront cost
Pay for assets

Buy service
Variable cost
Pay for use
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Technical Model
Scalability
Access

Deployment
Cost of Enhancement
Energy Efficiency

Single tenant and non-shared Multi-tenant and shared
Few virtualizations
Frequent virtualizations
Static and manual
Dynamic, elastic and
automatic
Internal usually by desktop
Over the Internet by any
device
Local data access
Data access anywhere at any
time
Costly and lengthy
Less deployment time
Internal Infrastructure
Outsourced Infrastructure
An additional fee is incurred Included in the pay per use
fee
Less efficient as the same
More efficient as this type of
energy and bandwidth is
service has much space and
required due to prebandwidth as necessary at
configuration
every single moment

Cloud computing has reduced upfront investments and setup cost when buying only the service
instead of the whole asset, making it often appropriate for any type of organization. Charging
is based on the amount that is used, for example storage, number of transaction, processing
power and amount of bandwidth. Virtualization, makes it possible for resources to be scaled up
or down rapidly and automatically. This makes it possible for on-demand self-service for the
customer to use resources without any interactions with the providers. In cloud computing,
service providers create resources which supports multi-tenant usage so that resources are
pooled together without it even being displayed for the customer. The user can then access the
resources any time over the network through any devices that supports the application such as
laptops or mobile phones without installations. The cloud service providers manage the
infrastructure and they can directly and easily apply upgrades to the application, which also
reduces IT staffing costs and overheads for the customers. The outsourced IT and infrastructure
brings increased risks on the security of the data, since the data storage is no longer on the hands
of the client and well defined security measures needs to be taken. Lastly, cloud computing may
suffer from network latency due to network connectivity, this can be a problem for applications
that requires huge amount of data transfer (Jain & Sonal, 2013; Masud & Haung, 2012; Riahi,
2015).

2.4.4 Opportunities and difficulties in the cloud based market
In the e-learning market, cloud computing has an important role as it can enhance learning and
reduce costs. By using the cloud computing infrastructure, the responsibility of the customer
decreases as complexity is reduced and security measures increased. Challenges that customer
usually faces is often lack of performance and competent. Customers also have economic issues
and development issues as the learning environment is constantly changing and new features
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needs to be applied. This challenges can be integrated with the versioning strategy or the
business model in the form of supportive features (Shah, 2012; Al, 2013).
Moving the e-learning to the cloud brings several features that could be beneficially (or be seen
as limitations), such as that the software can be accessed from anywhere (Al, 2013). The
software can be accessed from anywhere which can give global market opportunities, meaning
that the e-learning product have the opportunity to be retailed without any country barriers, but
it also brings more competition in a broader market. One of the major concerns in cloud
computing is the accessibility and to provide the service for the world, with the cloud as a single
point of access for all costumers with their specific computing needs (Furth & Escalante, 2010).
There are also new trends within cloud computing like big data cloud which can affect the
versioning of a e-learning software (Al, 2013). Big data is probably one of the most popular
topics in the current technological trends. The cloud of big data enables a way to extract reliable
value from very large volumes of data. The data is captured through transforming and analysing
a high variety and volume of data, which can provide more information about consumers and
the market. It can be used to capture learning information about the users. There are also the
mobile and gamification trends. The continuing development of mobile applications and
mobility devices drives the cloud computing to accelerate to enable access to the system in any
device. Additionally, gamification is also an increasing popular trend which involves user to
learn through games (Al, 2013).
Using e-learning as a cloud based model brings several aspects in different areas described as,
economic aspects, functional and non-functional features. The economic aspects that cloud
computing brings is the cost reduction that can adapt to the changing behaviour of the consumer
and reduce the cost of the infrastructure. This means that infrastructure properties, like storage,
should be able to be increased or decreased depending on the consumer usage. Scalable
infrastructure is therefore an essential aspect and that the consumer has a payment offer that is
dependent on their usage. In the same time the cloud based system needs to ensure quick
services with little delays so that the time to market is improved (Al, 2013). The technical
challenges commonly associated with cloud systems is the data administration and management
that deals with the scalability and flexibility of the resources. The issues are when serving
multiple tenancies, i.e. multiple users accessing the application. This can bring other issues such
as data protection that can be of great importance for some customer. The processing and
storage of data needs to be balanced with the demand across a common infrastructure. This has
to be managed in a secure and reliable way without any failure or losses of data (Al, 2013).
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3 METHOD
The research has been about exploring features in order get more knowledge about versioning.
The research question has been constructed in particularly for increasing the knowledge of
what features are used in cloud based e-learning products. The method of this research has
therefore been constructed to answer the research question through using business research
methods in a systematic and followed order, in a way the literature has implicitly recommended.
Therefore, the method of this study is justified in literatures about business research methods,
and which is also referenced to.

3.1 Research process
To answer the defined research problem a direction was taken but which has been modified
over time. Initial stages of the process were to clearly identify the research problem and
objective. This further lead to the type of research that was going to be conducted. Which area
that should be studied got more clear during the identification of the problem. After reviewing
previous literature about versioning, it was noticed that versioning has been studied in a more
general matter and in many cases contradictory. What features that are or should be used when
versioning was not as clear, and few empirical studies has been made in any field of software.
Therefore, the intention with the chosen methods has been to analyse empirical studies of elearning providers.
The intention with the research method is to empirically understand the theory of versioning in
the area of cloud computing. This was made by analysing e-learning providers’ versioning
strategy and their features. Because the company are the ones that owns the products, it seemed
most appropriate to study what features they considered feasible in a cloud based e-learning.
After all it is the company that decides what features should be used. That is why the method
has been about exploring what reasons there are that companies choose a feature in a certain
version. The exploratory research was appropriate because the research problem was more or
less poorly understood and therefore needed to be explored. It is said to be particularly useful
if the researcher want to clarify the understanding of a problem (Saunders et al., 2009), such as
what characterizes feasible features for versioning in this study.
To investigate every aspect of versioning would be to comprehensive, the first step was to
define the scope for the project. The scope was to investigate from the companies point of view
rather than consumers. This however did not exclude the consumer aspect totally as the
companies considers the consumers when versioning. A study on consumer perspective was
however out of scope, due to that it would not bring sufficient understanding of what features
are actually being used in an e-learning system. Furthermore, this would need to be of larger
order, most likely with surveys, to be valid and reliable. The research is thus missing on which
features the customers think are mostly desirable when versioning. But due to that it is the
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companies that are using the strategy, it was assumed that they might have the necessary
information. Even though there are no straight one way of conducting this research,
systematically performing the research gives a justification for the methodologies that has been
used (Saunders et al., 2009). So, this research has therefore been performed systematically
according to literatures of business research methods.
Before gathering empirical data, a closely analyse was conducted of existing literature within
the area of versioning and cloud computing. This was used to first get an understanding of the
phenomena of versioning and cloud e-learning which then helped to shape and generate the
interview question, shown in Appendix B. To answer the research question, an exploratory
research was made which later indicated for an inductive research method and a qualitative
design. A qualitative design says to deal with sentences and questions for examining the
relationships between entities such as companies or the market (Saunders et al., 2009), or the
features of a product. If this research was going to be able to handle sentences and questions,
then qualitative methods needed to be performed. In this research data was collected from
interviews, e-learning systems and documents which will further be elaborated.

3.2 Research design
The choice between quantitative and qualitative research method was based on the research
question, and not any preference the researcher had. The research question also implied on
which research approach that was used, which further on implied on how the research should
be designed. The research approach for this study was to find relevant data to be analysed and
through that answering the research question. In literatures, this kind of approaches is called
inductive research approach, but truly inductive researches are said to be rare (Saunders et al.,
2009). At the beginning of this research some amount of theories was studied and then based
on the theories, data was gathered to try and define theories for answering the research question.
When choosing the method three conditions should be considered beforehand, which was
considered for this study. According to Yin (2009), these conditions are the type of research
question posed, the degree of control a researcher has over events and behavioural, and the
extent to focus on modern opposed to historical events. Thereby, leading to the type of research
strategy that has been chosen for this study. The existing theories and studies about versioning
and cloud computing was not sufficient to answer the research question.
An analysis of the difference between quantitative and qualitative method was also conducted
to further understand which method to use. To understand which method to use a comparison
of the differences between the two was made. It is represented in the table 3.2 and is based on
the business research methods presented by Ghauri & Grønhaug (2010). This list was used by
analysing what this research needed and what each approach method brought for the study. This
gave a further acknowledgement that the qualitative method is best suited for this research.
Looking back at the objectives of this study it was clear that a qualitative research approach
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was critical to understand the problem. The strength with qualitative research is to obtain deeper
understanding and create knowledge that would else not have been possible with a more general
approach, this is also confirmed by Miles et al. (2013).
Table 3.2 - Quntitative vs Qualitative approach

Quantitative

Qualitative*

Testing and verifying the problem

Understanding the problem

Generalisation through participation in
population
Logical and critical approach

Generalisation through comprising of
attribute and context
Interpretative and rational approach

Focuses on facts or cause and effect

Focuses on understanding from respondents’
view
Objective view
Explorative approach

Subjective view
Deductive focus of testing hypothesis
Analytical perspective
Controlled measurements
Closeness to data

Holistic perspective
Observations and measurements in natural
environments
Distinguishes from data

Result-oriented

Process-oriented

The plan with the research strategy was to strive for reaching the objective with this study.
However, reaching the objectives through a quantitative approach would be too difficult to
study as the unknown variables would be too many. Thereby experiments and questionnaires
appeared unsuitable for this study, and a case study more suitable as it gives a deeper
understating. The case study was used to describe the features from companies point of view,
which applies for more than one company. This imposed on studying multiple case studies,
rather than a single case study of one company so that the result in some extent gets more
generalizable. Since the problem is directed at a specific area within a company, i.e. the features
used, an embedded case study of multiple units was analysed. This to understand all aspects for
versioning instead of one holistic case. The gathering of data for the case studies was through
both primary data and secondary data that was assembled. The method that was used was based
on the research question and the type of the research that was conducted for this study, just like
Gharu & Grønhaug (2010) describes that it should be.

3.3 Data collection
Empirical data was as mentioned collected through both primary and secondary data. The
primary data included interviews with companies that offers several versions of a cloud based
e-learning product. Primary data was also collected through analysing their versioning plans
and through actual hands-on usage of the software systems. Secondary data was collected
through reports or studies done in the past by either the company or consultants.
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Miles et al. (2013) describes that qualitative data is most commonly gathered through
interviews, documents, observations and artefacts. They also claim that methods used in a
quantitative study doesn’t necessary needs to be specified like other methods. Instead the
research question can drive the methodology forward as it appears most suitable, as it partially
has been doing with this study.
3.3.1 Interview method
The main data collection was through interviews to get a qualitative understanding of what
features companies is considering feasible in different e-learning products. Initially interviews
were conducted unstructured to get an understanding of the phenomenon. This was made
because there were no previous knowledge or studies of what variables that needed to be
studied. Because the variable was unknown the use of structured interviews became unsuitable.
The unstructured interviews were conducted by discussing the research problem with two
interviewees. When it then was considered to have gathered enough information and knowledge
from the unstructured and previous studies, the research shifted to semi-structured interviews
to get more direct answer to the research question. The semi-structured interviews were made
through a set of subjects and some questions that the researcher wanted to answer. The semistructured interviews hade an open approach so that new information could also be gathered
from the interviewee. Throughout the research both physical interviews and in the form of video
conference was made with several respondents from the same and different companies. To not
lose any data, audio records was used for the semi-structured interviews with the permission of
the interviewee. To avoid biased answers during the interviews the interviewee got informed
that all answers are anonymous. Many of the respondents was located abroad, so the practical
thing to do was through the video interviews.
The first semi-structured interviews and the unstructured interviews took place at Compentus,
with the main decision makers in the company with high understanding of the phenomenon.
They described the problem and introduced their cloud based e-learning system with a
walkthrough. From the first interview, further directions on where the research could possible
continue was suggested. Then the samples for the interviews continued as a snowball effect
throughout the research. This meant that the interviews were based on previous suggestions
from other interviewees. The first interview was conducted at Compentus because they are
located in the domestic market and a possible first place to study. But the cloud basically means
no country boundaries, and restricting the study to one domestic market was not considered
relevant as many companies are global. It was also conducted that many suppliers in the
domestic market use products from abroad.
Structured interviews are based on a set of questions with identical standardized questions to
study some chosen variables (Saunders et al., 2009). The interviews were used because it is
often believed to be the best data collection method for this kind of studies and are appropriate
for explorative studies (Ghauri & Grønhaug, 2010). After reading Saunders et al., (2009), an
advantage of video interviews was seen. They mean that physical presence in an interview can
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affect the answers of the interviewee in a way that might differs from what they actually are
thinking. This due to the effect that they feel they are observed in physical environments.
Virtual presence by videos might make the interviewee feel that they are not actually getting
interviewed, and thereby feeling more comfortable.
3.3.2 Use cases and population sample
The population sample is the part of the population that was included and was considered
relevant for this study. The population was too large to create census, i.e. gathering information
from the whole population. A sample needed to be made for the research. That is why a
sampling technique has been used to decide upon the population sample. The technique that
was used is called snowball-sampling (Ghauri & Grønhaug, 2010). It was initially based on
one identified case by the researcher, the case Compentus. Then samples were filed up based
on recommendations from the cases, creating this snowball effect of samples. This kind of
sample techniques was used because the population size was unknown and the researcher did
not have good knowledge about the population. This gave samples that was based on
recommendation from people with expert knowledge in the area.
As a complement, heterogeneous sampling was used to get variation in the sample by picking
cases according to relevant key variables. The variables that was used was popularity, elearning system complexity and establishment in the market. Their popularity and
establishment was dependent on customer satisfaction, reputation and number of users
accordingly to the researcher’s findings.
The first case is rather new to the market. They still develop their products and have a less
complex e-learning system. The second case is an established company with a popular and
complex system with many users. The third case is a company with a new developed cloud
based system for the market but that was already established in the market. The last case is
based on an open source system and is used widely in the world. This case does also have earlier
established e-learning products in the market. The difference of their versions offered is listed
in Appendix A. More detail about the companies and their products will be described in section
4 Result. The companies were except the key variables, also picked because they were some of
the companies that used the versioning strategy, and because of the sampling method.
The research was hard to generalize to all systems in cloud computing. That is why the research
undertook a smaller population, by focusing on companies with a cloud based e-learning system
and a versioning strategy. Restricting the research to one location or country did not seem
reasonable for this study. Many of the cloud based systems operates in several countries without
any barriers.
According to Edwards & Holland (2013) the term sampling is usually viewed as inappropriate
as data gathering is more of a process in a qualitative research. The selection of the sample
needs to be justified (Saunders et al., 2009). The sample is justified by using recommendations
form people within this area and with the snowball sampling method. In this kind of situations,
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it is often hard to define the population size and the method is therefore called non-probability
sampling (Saunder et al., 2009).

Respondents
The respondents that was interviewed needed to have the appropriate knowledge for answering
the questions with a position that involves such competence. Table 3.3.2 shows the interviews
and the respondents positions.
Table 3.3.2 Interviewee samples

Firm
Company 1
Company 2
Company 3
Company 4

Position of Interviewee
Solution Consultant
Solution Specialist
CEO
IT-Manager
Sales Director
CEO
Research Analyst
Development process manager

Type of Interview
Semi-Structured
Semi-Structured
Unstructured & Semi-Structured
Unstructured & Semi-Structured
Semi-Structured
Semi-Structured
Semi-Structured
Semi-Structured

The selection of the respondents was chosen based on two things, recommendations from other
respondents and their position in the company. The respondent needed to be among the key
people that was involved in their company’s versioning strategy. We see there are two CEO
and two managers among the samples. This are the head of the company and the main decision
makers in their e-learning products. All interviews always ended with the interviewee that had
the most competence about the company’s products. This is because the first person the
researcher reached was not always the one with highest competence. Another reason is that
these two respondents from each company was complements to another. In the first company,
we started with a solution consultant then ended with a solution specialist. The same way as a
research analyst and a development process manager. Both can give good input from different
perspectives. Interviewing people with different positions also gives a more creditable data as
the area is studied from several directions. The respondents are also kept anonymous to prevent
any biased answers.

3.3.3 Interview guide
The interview guide was created with the research question in mind and the theoretical
framework. With the inspiration of previous studies in the theoretical framework the interview
questions were shaped. It was shaped in a way so that relevant information could be constructed
for answering the research question. The interview guide is attached in Appendix B and consists
of 14 questions.

22

The first four questions are background related to understand the company and its business.
What products are offered, the target customers, how the products are charged and their
differences are all questions that needs to be answered to understand the features that are
offered. This is also the background reasons to why features might be offered and therefore also
feasible. Then it is followed by question 5-10 which is related with the main decision problems
in the theoretical framework. This interview questions answers the research question by
focusing more on the specific product, how they are created, and what has been considered.
The last four questions, 11-14, is to understand the effects of versioning and its opportunities.
This questions also aims to answers what the cloud brings for the versioning strategy. The
interview questions were created through previous theories, but also to answer the research
question. The interview guide was also reviewed by an experienced professor within this
research fields to further assure the quality of the interview questions.
The semi-structured interview questions were created as guidelines and not as a strict guide to
follow. This was made by asking open questions to create a discussion and not leading the
answer to a specific direction. As this study is a qualitative research that tries to explore feasible
features for versioning, a semi-structured approach like this creates more open answers within
the area of the research. Depending on the respondent and their answers some questions were
more focused on answering the question. Where in other questions, the respondent gave small
answers. Some interviewees had more knowledge in some areas and therefore which questions
was answered dependent much on their knowledge. The questions also had sub-questions to
further elaborate on the answer the responded was giving. Sub-questions were either related or
asked in the form of why or how, to get further explanation. However, some of the questions
was slightly designed to have more direct answers to a specific problem that has been raised in
the theoretical framework.

3.3.4 Observations and artefacts
In this research cloud based e-learning systems was used and studied through hands-on
experience and walkthroughs, this to better understand both the system and the features in them.
The systems that was used was Xplainia (Compentus system), Docebo, EasyGenerator and
Moodlecloud. All systems were freely available for the researcher to use and examine at any
time during the research. Evaluating the cloud based systems gave insights into the e-learning
industry from a different perspective. Not all features can be listed, as shown in the Appendix
A. Some systems and their features needs to be experienced, so a comparison of features in the
different systems was made. The systems were used by certain tasks to conduct and compare
the features among the systems. The systems were also used freely to explore other features in
the system. The researcher also got to walk through the system by their feature lists. Then the
results, and with that what could be observed was noted down and later analysed. The systems
were also used to further elaborate with the interviewees, or to confirm something that was
collected by one of the other data collection methods. The same type of features might work or
look differently. For example, the user experience in a system might differ or are specially made
for the customer’s requirements. This gave more insight of the solutions offered by the
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companies and their users. The systems were used both before and after the interviews which
made it easier to be able to discuss and understand the interviewees, which gave clarity to the
case studies. Screenshots of the different systems can be seen in Appendix C.

3.3.5 Documents and reports
Documents, reports and articles were studied to further understand both the e-learning market
and the customers’ requirements. This was provided from the companies that was studied or
through a consultant report that they used. Documents was provided with more information
about the company and their products. Market analysis reports was also studied, both from the
companies and consultants such as Ambient Insights and Meetari. They are considered experts’
in the global learning technology industry by the companies studied. Additional
documentations used from the case studies:
• Compentus: Archival documents of customers studied and a market analysis report for
their e-learning product
• Docebo: Report of e-learning market trends and forecasts, articles and news, and
learning technology documents.
• Easygenerator: Their own newspaper articles and documentation about their product
and the e-learning market.
All this papers were studied to enhance the understanding of cloud based e-learning, trends and
drivers of the market. These worked well as a complement to the data gathered from the
interviews.

3.4 Data analysis
To transform the collected data into information, the data needed to be interpreted and reduced.
This was the case as the amount of data collected in the study was of large amount. Even though
there are some guidelines of how to analyse the data, there are no agreed and standardized
approach and method for analysing qualitative data. The data in this study was analysed by
structuring information and meanings, in what indicated an explanation or understanding of
why a version or feature might be used. As more data was collected the more information
needed to be reconstructed or reduced. This created an iterative process of data analysis which
was analysed several times and changed over time as new data was collected.
Not all data could be presented as it would be too much information to handle so something
known as data reduction and data display (Ghauri & Grønhaug, 2010) was used. The data
reduction was made through selecting, simplifying, abstracting, transforming and focusing the
data. This means that parts of the data that was considered important for this study was selected
and put together with other selections of data. This data was then simplified and transformed
so that it would be easier understood as a result. During reduction of the data the researcher was
critical of what was considered as a valid explanation. Even though the researcher had some
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comprehension, other explanations could also be possible. Displaying of the data was organized
in a way that seemed relevant for drawing conclusions of the gathered data.
The purpose of the analysis has been to identify and draw conclusion of how the empirical
findings relates to the research questions and previous theoretical findings. A key approach was
to not focus on what previous studies have brought up in the theoretical framework. This to
avoid influencing the analysis of the answers from the interview, with results from previous
theories or with the researchers own conclusions. The important was to keep the analyse
unbiased during the whole study, both during collection of data and the analysis. The focus
during the analysing was to find patterns of similarities and differences of the different answer
from the interviewees. This was then compared with the observations made from the e-learning
systems and the documentations that was analysed.
As mentioned there is no obvious way of analysing the data and it depends on the specific
research. However, the raw data needed to be transformed into a stronger and more focused
data so that conclusions could be drawn and verified. During this analysis, the way of doing
that was to use codes to interpret the meaning behind the data and to get a deeper understanding.
This was made of trough three rounds of coding cycles. The first round of coding was made
through analysing the recorded audio, write-ups, notes of observations and other empirical
documents. The analysing included breaking down, examining and comparing the data into
different categories. The categories were reconstructed several times to find the right categories.
The second round proceeded by putting together the data in new ways by making connection
between the categories. The new way was trough linking the data to a cause, consequence or
any other contexts in relation to the research question. The last round was trough selecting the
main category by relating it to other categories and validating the relationship among them. The
main category was to relate the categories to the companies’ versioning strategy and the features
that relates to versioning.
The main category was the central issue that all other categories was connected with. Ghauri &
Grønhaug (2010) calls this type of method, open, axial and selective coding, which is where
the researcher got this method for analysing the data from. They mean that coding is the initial
steps of understanding and generating theory, and that each one of this cycles is a different way
that relates to a different point in the explanation of grounded theory. However, this was not a
simple follow and do method for analysing the data. The researcher in this study was well
briefed in the area and had to know what matters more. Miles et al. (2013) explains that there
might be a lot to handle with qualitative data and if the researcher doesn’t know what to analyse,
then everything might matter and there will be no time to analyse all data.

3.5 Reliability and Validity
It is said that a researcher can be influenced by previous studies, personal values, believes or
has a certain attitude during the study (Miles et al., 2013). As the analysis of the data in a
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qualitative research depends heavily on the researcher, so does the validity and reliability which
is about the interpretation of the information gathered. The researcher stayed critical and saw
things from different perspectives when conducting this research.
The data came mainly from interviews which means that the results mainly relied on the
respondent, which increased the risk for complications and difficulties of this study.
Information might be missed if respondent omits information. To avoid this as much as possible
other data sources as documentations and artefacts was studied such as e-learning systems and
reports. This created a higher internal validity as multiple sources of evidence were used. Not
only through multiple case studies but also other data sources. In this study data was gathered
from three data sources, the interviews, the reading of documentations and the observations
made by using the artefacts (e-learning systems). The internal validity was also considered by
keeping the interviews unbiased, which was set by forming an environment and questions
which minimize biased answers. The interviewee was aware that the responses would be kept
anonymous, so that the interviewee would give valid answers without being afraid or other
reasons to avoid telling the truth. Making the interviews through video calls might have bright
and down sights. In turns of validity, video calls might make the respondent comfortable in
their own environment and the feeling of not actually being physically interviewed, which may
have contributed to more neutral answers.
Using different sources (at least three sources) in order to increase a better understanding is
called triangulation method, and increases the internal validity (Miles et al., 2013). External
validity is according to Yin (2009), whether the research findings can be generalized or not.
The reliability might refer to whether data collection techniques and analytical methods would
reproduce the same consistent findings, if they were repeated on another occasion or replicated
by another researcher (Saunders, 2009).
This study had its limitations and could not be generalized for all cases that tries to use
versioning. The study was a qualitative and profound research, which might be a threat to the
generalizability of the study. But the threat decreased because this study was restricted to a
smaller target group. This study doesn’t try to be generalizable to all cases, it is an exploratory
research for the specific area of cloud computing within the certain market of e-learning
systems. The purpose was to find a way of versioning within this area and market. However,
other industries might make use of this study or parts of this study to be implemented to their
versioning strategies.
Of course, some might argue of how valid this research is. The validity of this research has
relied on the setup of the method. The main point is that this research measures what it actually
was intended to measure. This study is valid given the time of when it was studied. This study
is more of a snapshot in terms of time, because the market is continuingly changing and new
instances might occur. The product line is constantly changing within a company, even during
the time of this study two of the case studies have somewhat change their product line.
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The research has been reliable as the method that has been used are based on systematic
arguments and methodologies of why this study has this research layout. Thereof comes certain
assurance that this research studies what is meant to be studied for the research question. From
the research questions and problem discussions, it was concluded that an exploratory research
should be made, which implicated to a more inductive approach. This was then the basis of the
qualitative method that also pointed to the case studies and interviews. Based on this, a selection
of sample and analysis techniques has been used that was best considered suitable for this
method.
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4 RESULT
This section represents the empirical findings that has been gathered from multiple data
sources as described in the section 3. Method, and structured under a specific category. The
researcher has written the result in a logical order that first starts with the e-learning providers,
the e-learning customers, users and market segments. Then the technical details are
represented which enlightens features for cloud based e-learning. Lastly, what features are
included in an e-learning, how providers create their product line and what market studies that
has been made is represented.

4.1 Cloud based e-learning providers offered products
The business model is the rationale of how an organization generate, distribute and capture
value which is part of the business strategy. The companies that has been studied in this research
has all different kind of business models and there is almost never perfect competition in this
market. The companies that have been studied differ in several aspects such as customer base,
software system, features and methodology. None of the suppliers offer full functionality for
all customer segments, instead essential, important or nice to have features are offered for
particular needs to a certain segment. The plan comparison for each version of the system that
has been studied is represented in the Appendix A, where a full feature and price list is provided.
Compentus
Xplainia is developed by Compentus with the aim of creating each version accordingly with
the customer’s budget and needs. Each version is developed with the intention to catch as many
customer segments as possible by striving to create versions so that as many customers as
possible is able to purchase the product. Compentus versioning strategy is constantly developed
as more researches are made and still during construction.
Easygenerator
Easygenerator have the approach of making the system affordable for both corporations and
private persons that does not have any e-learning background or knowledge. In each version
fixes, updates, support, maintenance and hosting is included with no extra charges for
customers. They explain that they are focusing their clod based software on simplicity, easy to
use features and usability. However, they mean that they should not be related to a low-quality
e-learning system as the low prices is set to attract more customers. Educational establishments
and charity organizations are offered 25% respectively 50% discount, for the same software
and features as the correspondent full priced version. Easygenerator offers a range of main
features such as building online courses, creating exams and quizzes, creating courses from
prebuild templates, tracking and tracing your learners result, organizing courses into learning
paths and embedding all kinds of files.
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“The features in the system represent what the company stands for. Every person
should be able to use the e-learning, authoring tool without any technical or
previous background of e-learning systems.”
There are four different versions available from Easygenerator, free, starter, plus and academy
version. The differentiation between them are vertically which means that the versions is
definitely of higher quality than the other, as more features, storage and courses increase with
each version. The highest version includes full support with every feature and unlimited
resources and usage (Easygenerator, 2017).
Docebo
Docebo offers an easy to navigate and personalized platform, through features such as changing
the logo, colours and design. The Docebo platform has been developed and redeveloped and
they recently released their 7th edition of the e-learning system with several new features, in
different versions. Docebo is a service minded company and their powerful cloud learning
management system aims at corporations or larger concerns. Every version comes with
unlimited storage, bandwidth courses and admin users, but have limited amount of active users.
Active users are all unique users who logs into the learning system and access course material
during the 30-day billing period. Any additional users cost extra if the limit for that version is
exceeded. Docebo offers two different versions, a starter and an advanced version, and one
personalized version called enterprise where the features is not predetermined and could be
integrated with third party system or features. Every version except the personalized version
has a standard set price (Docebo, 2017A). Docebo have developed a flexible and extendable
e-learning with a component based architecture, in order to meet large sized project
requirements. The product was design to deliver an ecosystem of features and modules as a
SaaS, with features that can be enabled or disabled upon request. The approach means that
features can be extended rapidly and scale the solution according to needs.
MoodleCloud
MoodleCloud is different from previous mentioned e-learning systems. It is a hosting service
provided by the creators of Moodle, which is an open source learning platform. Moodle allows
users to create a private space online but with collaborative tools for learning. However,
MoodleCloud gives the option of creating the online learning site based on the open source
platform, but itself is not an open source platform. Features and options available in the selfhosted Moodle has been disable, in order to make MoodleCloud simpler to use and to optimize
user experience. With simplicity in mind, it has been design with standard themes and already
installed plugins with some of the Moodle community’s most popular plugins. The open source
development is possible because of the developments of users in the global community with
support of Moodle partners. MoodleCloud offers three versions the free, starter and the Moodle
for school with three offered packages mini, small and medium (Moodle 2017). These packages
are scaled according to the customers’ needs. The MoodleCloud was created to provide an
affordable, easy to setup, simple to use platform. To make it affordable some limitations was
necessary such as the limitation of users and storage. If the customers’ need greater plans for
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their learning platform, then a different plan than the MoodleCloud product is recommended,
e.g. through hosting and installing a platform from one of the Moodle Partners.

4.2 Customer and requirements of e-learning providers
4.2.1 Customer profiles
E-learning providers differentiate between the users and the buyers of the e-learning system,
meaning those who buy the product and the users is not always the same. The users are anyone
who use the e-learning, where the buyer is the one purchasing the e-learning. Buyers can be
anyone from private persons to larger corporations, HR staff or product owners. Many times,
the buyer is unknown as the e-learning is offered on the website meaning that anyone can
purchase the product over the internet. However, from the buyers identified, different segments
can be found. But specifying a specific user is often harder as organizations often buys an elearning to be used by their staff, customers or other users. In the research by Meetari (2017),
these international buyer segmentations are also confirmed. What can be seen is that customers
have unique buying behaviour and often tends to favour certain product types, following is the
different buying segments.
Consumers
Consumers are individual buyers who uses the product. These are the only segment where the
buyer and the user are identical, in all other segments they are not the same. The consumers are
also the segment that provide the best customer satisfaction from a product standpoint. As
consumers are individuals, the demand for the learning technology is also individual. In all
other segments the demand is based on the needs of the organizational buyers.
PreK-12 Institutions (Preschool, Primary, and Secondary)
School systems are different in each country, this segment are the corresponding institutions
for preschool, primary and secondary school but for each country. In each country, the buying
behaviour is accordingly with the academic country’s educational policies, which are often
more important than the technical need of buying digital content.
Tertiary Institutions and Higher Education
The tertiary institutions and higher education varies dramatically and if it is a governmentmandated education, than their buying behaviour is inhibited or reserved by its polices.
Provincial/State or Local Governments
The common thread of the behaviour for these buying segment is affected by the economies of
its particular country. Education and training budgets is often reduced if the economy is
impacted, except for public safety personnel.
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Federal Governments
Government agencies has often a demand for learning technologies for their military staff or
civilian personnel. This buying behaviours have been seen internationally and they also use
learning technologies to reach out to citizens or in certain agendas.
Corporations and Businesses
Larger companies, especially in the US, are reducing their expenses on learning technologies
and tends to spend less on all types of training and education products. On the other hand, they
were the early adopters of learning technologies. However, small and medium-sized businesses
move from classrooms to different kinds of learning technologies.

4.2.2 User Preferences
Users
There are also users that do not buy the product but still use it. For example, it can be teachers,
trainers, coaches or employees, among others. According to the e-learning providers, the users
have individual needs. Depending of what those needs are, some features are more appropriate
than other. For example, if the corporation has large IT staff, then not as much support might
be needed.
User target group
E-learning providers explains that who the users are, and who the firm target has a great impact
on the e-learning product and the features in it. Easygenerator created their e-learning for
subject-matter experts that have low knowledge of creating e-learning courses. For their subject
matter experts, they created an easy to use authoring software that target this customer group.
Some users are more demanding and require powerful e-learning products. Docebo includes
features that are often related with larger concerns and organisations. They explain that no
matter who is using the product, they always try to provide the right features for their users.
The users’ requirements are considered very important from all e-learning providers as they
need to leverage the e-learning technology so that it is in tune with the customer and user
philosophies. Not including user needs can create loses for the company. On example of
important needs is people with read and write difficulties, at least one out of 10 people have
dyslexia and reading difficulties and requires specific features for online training (Dyslexia
International, 2014).
The CEO of Easygenerator, Sapiro (2012) gives example of some important features they are
using depending on the user. He means that there are different perspectives to consider like
course developer, learner, publisher and admin.
• For the course developer, it is important to be able to create the content and have full
flexibility when developing the course.
• Features like copy/cut/paste page elements, reuse material, create question and adding
chapters, is considered important to have from a course developer’s perspective.
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•

•

Students or learners needs to find all material available so different search functions
is important for them.
Sometimes the user does not want to create new materials, then possibilities should
be made to build adaptive paths from other sources or files into the e-learning system.
In this case from a publisher perspective, features should be able to add existing
material to the system, and with custom fonts and template style sheets included.
Automated generation of accounts, register learners, manage users and courses are
typical features used of an admin.

User involvement
To understand what the customers require, several actions are made by e-learning providers to
collect information, such as asking about customer’s opinions and through current user’s
feedback. A narrower approach that has been shown is by reviewing the customers and user’s
unique goals, requirements and primary use case to find a custom solution. Docebo gather
information by making research studies on customers and case studies where customers explain
their situation and they find a solution. Easygenerator explains to make surveys and conducts
researches of the market and involves the customers in the development. All companies that
has been studied explains that they always take in consideration what features the users and
market is asking for when creating their product line.
Another way to collect what the e-learning market and users might require is by setting up
communities to gather feedback. Moodle has a community where ideas can be shared and where
users can get support from forums and others in the communities. As the Moodle is robust open
sources learning platform, users can develop their own features and then share their application.
Moodle means that the best features come from the users in the community as they have
developed it after their own requirements. Many of this features are then implemented in
MoodleCloud.

4.3 The e-learning technology and system infrastructure
4.3.1 Design Development
How features have been designed and works have varied between systems. From the interviews,
it has been described that e-learning providers concentrates more on user interface (UI) and
user experience design (UX), than different look and appeal for the system. The UI and UX
considers how a human interacts with a computer system and the design of what the user
considers as easy to use, which is considered necessary for the usability of the product. Layout
is considered a matter of taste and preference, so some of the e-learning systems have the feature

32

of self-customize the layout instead of offering different versions with different layouts. For
example, some features that have been seen is that users are able to change the colours, logo
and fonts so that the layout change it appearance, which are often prebuild stylesheets (e.g.
CSS).
Users opinions are important for the development of the e-learning as providers try to involve
them in the process in several ways. Easygenerator explains that they have close collaboration
and contact with their users during development, to create their “easy to use” system and put a
lot of time on designing UI and UX. They say that:
“There is a lot of work to create a good platform for learning. Many testers need
to confirm that this is something they find attractive and something that we can
use”.
From the interviews, it was conducted that gathering information through surveys, customer
feedback and market reports is necessary to understand what customers desire in an e-learning
platform. Both Easygenerator and Docebo also use market specialist like Meetari and Ambient
insight to analyse the market. MoodleCloud also gather information but mostly through their
Moodle community where the most used and popular has been used to their MoodleCloud
product.
E-learning providers have expressed that ease of use is always a top driver for any application
and user experience is considered critical of many companies. It should be considered common
sense to have a software application that is easy to use. Docebo (2016) says that there is an
overwhelming amount of request to improve user experience when customers are choosing elearning systems. They mean that companies consider a user-centric interface as essential and
critical to their business.
The design appearance and layout between the e-learning systems can be seen in Appendix 9.3.
The biggest differences between the products except the design is how visible and easy it is to
navigate and perform a task. For example; Easygenerator use drag and drop functions to create
content and the users’ different options to create a course that are visible from the sidebar, while
Docebo displays several ways to create content but not as visible and without any drag and drop
options.

4.3.2 Technical development
The technical development of new features affect how the e-learning providers’ version.
Changing to new technologies can create high development costs. Easygenerator changed their
development, from working with flash into HTML(5). This lead to that features of the system
needed to be rebuild, such as the features of creating questions in the system. Easygenerator
means that vertical differentiated features together with modular features is the key for lowering
development cost. They mean that the more features that needs to be developed the higher costs
there is, and not having modular features that can be used in another version will naturally lead
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to higher costs. The difference between one version and another is that some of the features are
“turned off” and not included in lower versions. In the interview, Easygenerator explained that:
“We are constantly changing the features and plan for each version, before we
had three different question types in the free version and then we removed one….
using one of the question took more storage than others so it was no use of having
it in a version with little amount of storage, so we removed it from that version”.
New technologies might not only bring high costs; it could also make it possible to interact and
develop the system in ways that else are not possible or is difficult to manage. One of the
interviewee said that:
“Some years ago we switched to a new technology, asp.net MVC, which was a
very big change that allowed us to create even better master pages.”
The interviewee further elaborated that what features are used in different products depends on
the technology in hand and the capability of the company. As MVC (Model View Controller)
made it possible to easier differentiate their product. There are different kinds of technologies
that can be used for creating e-learning. One technique is to create dynamic webpages, meaning
that the content in a page can be changed. One way that has been seen during this study is to
use the technology ASP.NET MVC.
ASP.NET is a framework used for building web applications. The difference between classical
ASP.NET and MVC is that it uses the design pattern Model, View and Controller, instead of
the previous Webcontrols, Postbacks and Viewstates (Microsoft, 2009). This basically means
that the graphical presentation is not logically bounded to any code, which makes it possible to
change the view without affecting the program logic. What this means for versioning is the
advantage of MVC, which is explained as a way to more flexible create different versions. The
advantage with MVC over classical ASP.NET is that the developer has full control over the
behaviour of an application, the architecture and the HTML, which makes it easier to manage
complexity by dividing the application and to reuse functions.

4.3.3 Advantages of cloud over traditional
The difference between the e-learning applications depends on what technology and cloud
resources that the e-learning provider have used. The cloud based e-learning providers explain
that traditional e-learning is mostly using network technologies, which could be both local area
networks (LAN) but also wide area networks (WAN), to process learning. Cloud computing is
like traditional e-learning but is using they use the internet for computing data based on network
technologies. The main distinguishing features between traditional and cloud computing is the
amount of used resources and the on-demand scalable resources, which means that customer
can buy the resources according to what they consume. They mean that traditional e-learning
often requires many system constructions of hardware and software and the maintenance
usually cost a lot or requires a lot of investments as it need a variety of experts in IT, learning
and media development. Docebo and Easygenerator describes that customers do not want to go
through the trouble and hassle with IT and ICT departments for developing new software’s and
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maintaining them. Many customers do not even have a department to turn to and that it takes a
lot of money to invest in an e-learning system. That is why support features are key features for
to use depending on how much support the customer requires. Moodle also implies that with
cloud based e-learning the setup are quick and easy, with no installation even required and
without any experts needed. They mean the features they use shall not prevent the advantages
cloud computing brings. All developments, support, updates and fixes can be made from the
cloud. The e-learning providers mean that with cloud computing, e-learning solutions are cost
effective, creating a higher willingness to pay for the actual software.
In the eLearning Industry article, the CEO of Easygenerator, Sapiro (2014) implied that in the
new era of e-learning the driving force is the availability of information. He means that as we
all work, live, develop and learn in the cloud and with so much information easily accessible in
the cloud, learner will take more control of their own learning process. This will change the
characteristics of how cloud based e-learning software is handled which cannot be made
through traditional e-learning technologies. As a result of the availability of the information,
learner is able to learn what, how and whenever they want, without organized learning. This
cloud advantages are considered useful features for offering versions that distinguish from
competitors, and will make an end to their learning management systems.

4.3.4 E-learning cloud services in practice
Cloud based e-learning is usually provided as SaaS, as e-learning is a software application that
the users interacts with. If infrastructure or platform is offered for e-learning systems, then that
means that the cloud provider offers either resources necessary, or a platform and tools to
develop the software application. A SaaS providers offers the complete e-learning system
whereof IaaS and PaaS makes it possible to build the e-learning application on the cloud. In
cloud computing, all the resources can be either externally or internally owned. The external is
explained to be owned by another cloud provider. The e-learning providers are commonly billed
for the amount that is used. Internal resources are built within the company and can be used
without any charge. There are several major cloud computing service providers such as Google,
Amazon and Microsoft that offer different service solutions, and support for educational
systems. Examples of a services that has been showed to be used are the Amazon EC2 that
offers secure storage as IaaS, or the Microsoft Azure with platforms for building applications
as PaaS. E-learning applications such as Xplainia, Easygenerator, Docebo and MoodleCloud
rent from these third part providers then offers their own SaaS. These actors offer several layers
of the cloud services, even SaaS providers might offer storage and resources through other
suppliers. Actually, in cloud based e-learning and computing, a taxonomy of existing services
offered can be found.
Different deployment strategies and models have developed as cloud computing has grown in
popularity to meet different and specific user needs. The IaaS, PaaS and SaaS are the main
service models that each represent a different part of the cloud computing stack (Amazon,
2017). Together with the deployment methods they provide different levels of control,
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management and flexibility. IaaS is used as the basic buildings blocks for IT in the cloud with
IT resources as features like data storage space, dedicated or virtual hardware, and is provided
as networking features. IaaS features usually contains of storage, networking firewalls, security,
and number of servers and computing power. PaaS is usually the operating systems, database
management and development tools that is provided for the e-learning providers. The focus is
more on development and management of the application instead of the infrastructure, as this
is already handled in IaaS (Amazon, 2017; Microsoft, 2017). Then with the SaaS the application
itself is hosted and provides a complete product that is run and managed by the e-leanring
providers. Customers can purchase the service level they require and sell other services to end
consumers. E-learning providers (e.g. Easygenerator and Xplainia) purchase IT resources and
development tools but develops and offers the end application. Depending on what service and
how much cloud computing is needed the costs varies. SaaS suppliers like Easygenerator and
MoodleCloud offers more data storage in high-level versions, as more storage incur higher
costs.

4.3.5 Security in the cloud
External
A feature that is offered among all providers is the security, which is often a concern for some
customers. The security depends on the e-learning cloud providers, if the services are developed
and provided by themselves or through another cloud provider. The customers do not have
control over the security and protection of the data as this is provided with the cloud service. If
for example if the data is hosted by Amazon, then the security is provided by Amazon Web
Services. If the e-learning provider have their system in an external cloud provider, a thirdparty like Amazon, then they have their own security measures which mostly cannot be affected
by the e-learning provider, i.e. if they don’t have any additional security options offered.
Internal
Cloud-based e-learning providers also take additional security measures to ensure losses,
misuses and unauthorized alteration of information. This measures includes encryption of
passwords, firewalls and captcha. Easygenerator make backups of their user data and learning
materials and offers additional security features for those customers who wants it, for example
making all data encrypted and store data at other locations. Different providers offer different
kind of security. Docebo have six months of data retention to restore all the data from that day
an account is deactivated. MoodleCloud have less retention measures where all data is deleted
after removing an account or in their free version, where the account is removed 2 months after
non-active usage.

4.3.6 E-learning Frameworks
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From 1988 to 2016 four e-learning framework standards have been developed, which is
different standards that makes it possible for learning material to work in different e-learning
applications (Leavoy, 2016A). AICC and SCORM is used and makes it possible to track and
trace e-learning activates and are international standards. xAPI or formerly known as TinCan,
is the new standard for learning objects. Not all e-learnings providers are compatible with all
the frameworks available, Docebo offers the AICC, SCORM and xAPI frameworks and
Easygenerator offers only SCORM and xAPI. Following are the different frameworks that will
be explained and which has been referred to during the research as important features.
AICC
AICC was produced to make training material deliverable across the increasing number of
computer-based training platforms. Even though AICC has now dissolved it still has a place in
today’s e-learning environment. Companies and e-learning users have older content and
training materials that are packed in AICC. Many customers look to systems that not only sees
to the future but also can integrate with old training content in cost-effective ways (Woody,
2016).
SCORM
SCORM is a sharable content object reference model and the de facto globally accepted
standard for packaging learning content that can easily work in different e-learning systems,
across all industries. SCORM not only makes it possible to insert content into other SCORM
standard e-learning systems, but it also enables features such as tracking if a learner has
completed a course or not. SCORM has not been updated and will likely be replaced as it does
not meet modern learning requirements. As an example, SCORM cannot record activities
outside of the e-learning system as xAPI can, which is why xAPI is getting more popular (Levoy
2016B).
xAPI
xAPI capture the learning experience in the real world and not within the e-learning system,
which is a big difference from capturing official learning results. When a task is performed then
the user has learnt something in the form of experience. xAPI stores that experience in a
database called learning record store (LRS) where all the tracking information is actually stored
(Pirovano, 2015).
CMI5
The newest framework, released in 2016, is the CMI5 and the one most actively in development.
It was intended to replace SCORM but now basically works as a bridge between xAPI and
SCORM, to use both simultaneously. CMI5 allows recording of users learning activities for
videos, audios and simulations (Leavoy, 2016A).

4.4 Features for cloud based e-learning
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4.4.1 Basic features in e-learning systems
The basic feature model is based on analysing artefacts, the features of the different e-learning
applications (Docebo, MoodleCloud, Xplainia and Easygenerator), together with the data of the
interviews, documentations and comparing plans. Basic features are the features that is
considered necessary to have in an e-learning system. There is no common definition of what
an e-learning are or should include, but common features have been found for cloud based elearnings and can be generally described as in figure 4.4.1 – Basic Feature Model. The names
of the feature and what it includes might differ in different cases but the fundamentals are the
same. Basically, an e-learning system consists of a Learning Content Management System
(LCMS) and a Learning Management System (LMS).

Figure 4.4.1 – Basic feature modell

Although many e-learning systems appear similar, each has their unique set of features and subfeatures with their own way of functioning. The difference is in the details of the features, for
example many systems offers features for reporting but not all offers the same type of reports.
LCMS
Managing learning materials and creation of the content is handled through an LCMS. With
authoring tools, users can create the content. What the tools can create is different depending
on application or version but it might include creation of courses, quiz, simulations or guides.
An LCMS is also often in compliance with other systems that lets you create learning content.
The content could then be imported into or exported from the systems, it could be through elearning standards like SCORM or 3rd party tools. Except creating content, different types of
virtual environments are also often included such as creating notes during a course, discussions
or virtual classrooms.
LMS
The management of everything around the learning content is manged by the LMS. It includes
tools for administrative tasks like automated enrolment of users, collaborating different users
to work in a course, allocating resources to users and tracking their results. However, LMS also
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concern system management like security measurements as privacy and backups. Simply put,
an LMS supports the handling of data and learning processes, including the user and the system.

4.4.2 Creating features
E-learning providers explain that the versioning strategy is not always a straight process; it is
an iterative process that often changes over time. Two of the companies studied has changed
their strategy during the time of this research. One provider first offered all features but with
restricted number of active users, and then moved to a product line consisting of two products
with different features in each of them. The other removed one version completely and after a
time reconstructed that version.
The e-learning providers that has been studied have versioned their products by having more
features in each product they offer in the product line. The products with more features are then
offered to a higher price. More expensive versions have had more features in them, i.e. a version
with a higher cost is always a better offer than a less costly version in terms of features. From
the products that has been studied there are no versions that offers horizontal versions that are
not clearly better than another, for example a version with more functionality but with lower
capability than another version. The reason is because the e-learning providers want to make
sure that the customer sees the costlier version as a better version, no matter of which
preferences they have. From the interviews, it has also been enlightened that in most cases it is
more expensive with several different kinds of features. All versions that have been studied are
mainly offered vertically, as a scale of features where one version is definitely of higher quality
than the previous version. No results of horizontal versions were gathered in this research. The
reasons are explained as: offering closely related features creates confusions for the customers
and it most often not required of the user. It is also of great uncertainty if every feature will
generate high profits as developing a feature are considered expensive in many cases.
“More than often customer need guidance of which package they should buy, they
don’t always know what they will use. That is why the plans needs to be simple
and easy to choose from. If we would have great many sets of features, then it
would not only cost a lot, but the customers would not understand the differences
between the packages we offer. Then there are those customers who know exactly
what they want.”

Analysing the market and changing the features is part of the process of versioning. There are
two different ways of how the suppliers create their product line, either by excluding features
and offer lower-quality versions or by including more features into high-quality versions.
Which features that are added is explained by an interviewee as:
“When we develop the version we start with our goal, we consider questions such
as which features and why something should be in a product and if we are capable
of doing it”
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For finding new features all the e-learning providers considers a market analysis required where
information of what needs to be developed. It has previously been described how information
are gathered in the section 4.2.1 Customer profile. E-learning providers also explains that all
new features are always included in the high-level versions. Then some features was also
included in other versions if it seemed appropriate. What they also consider is the cost of the
features, for example there could be direct costs of using a feature such as making high amount
of computing requests or how much storage that should be able to be used. One respondent
explains the resources that are offered in the one version as:
“The repository of the free version is limited to a maximum of 250MB with 10
courses maximum. We consider this as a good initial start for new customers, with
the functionalities necessary to a low price. As it is a free version we need to keep
our costs low. Then the customer always has the possibility to upgrade to a higher
plan when they need more.”
This means that this e-learning provider consider costs that not only relates to the developing
of the feature, but also the cost of using the feature.
4.4.3 The e-learning market and trends
This section represents the data from secondary data that was analysed through reports that the
companies that have been studied has conducted themselves or documents they have used.
These are features that the Easygenerator conducted a survey in 2014 with 60 participants from
16 different nationalities spread over 5 continents. The research was made to identify trends in
the e-learning market. They identified the top factors that was influencing the user’s choice
when choosing a e-learning product, these are ranked as:
1)
2)
3)
4)
5)
6)
7)
8)
9)

Usability
Simplicity
Design features
Price
Opportunity to create personalized eLearning courses
Technical features
Responsive publications
Collaboration Features
Established reputation on the market

One of the interviewees from Easygenerator describes the use of the research for developing
features as: “This study shows that our product already matches the user requirements, but there
is always room to develop the features further.” Furthermore, the survey also implied that the
next trend is moving towards mobile learning, i.e. that e-learning shall be available on any
device (Easygenerator, 2014). This led Easygenerator to further develop the e-learning to better
fit mobile devisees and has started developing a mobile application.
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Docebo has also developed a mobile application for their e-learning. In a study from Docebo
(2016A) they explain that mobile and social technologies are the biggest priorities. They mean
that even though there are countless technologies clamouring for attention, the most desirable
from companies are these two, followed by data analytics, virtual classrooms and content
management. Furthermore, the majority of their companies also consider the feature of
integration with other systems highly essential or critical for their learning technology. They
mean that it is a big factor to why companies switch to a provider with features of integration.
In another study from Docebo (2016B) they pointed out that Game-based Learning is highly
attracting in the corporate segment’s which is used to assess job candidates. According to
Docebo (2016A; 2017B) they are adapting to all top feature that they have detected in the
market, which is listed in the table 4.4.3 Docebo market analysis
Table 4.4.3 Docebo market analysis

Top rated Feature
APIs
Gamification

Description
Mange user LMS accounts, enroll users in course,
manage course and training material
Game-based learning, gamification mechanisms

Mobility

Use any mobile device through the mobile application

Advanced reporting

Track and measure impact on the business or training
success. Monitor learner performance
White-labelling and customization Adding custom branding, unique learning experience
by customization
Notifications
Automatic, real-time notifications
UI and user experience
Language and localization
Content marketplace

Emphasizes forms and functions for rapid
implementation of interface
Multiple languages and localization date formats

E-commerce

A repository of e-learning courses from content
providers
Selling online courses

Automated admin tasks

Automate user grouping and enrollment

Import and create courses

Publish learning content from other files

Audit trail & 21 CFR part 11
Scalability

Monitor and report user actions for compliance
inspections
Scales the system to meet the needs of any size

ILT classroom

Online instructor led training, access online or offline
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Integrations
Certifications and retraining
Extensions

Extending the system with additional features and third
party applications
Manage and track certifications and retraining activity
Extend the system with additional features from third
party applications
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5 ANALYSIS
This research has in the section 4. empirical findings described the results that has been
gathered. In this section the theories are going to be discussed with theories and previous
studies. First it will be discussed if there are any market specific reasons to which features
might be feasible for a specific segment, customer groups or customer preferences. Then an
analysis of possible features will be discussed that can be found in an e-learning product, and
what features there are specifically for cloud e-learning. After that a discussion of overall
analysis and which features might be possible for versioning will be represented with a model
of possible features. This is going to be done by discussing what has been brought up in the
result together with theories from previous literature in the theoretical framework.

5.1 Cloud based e-learning providers offered products
In section 4.1, e-learning providers’ solutions was compared and described. The interesting
with this result is that it gets clear that all the companies offer features that are in line with their
core business view. As one interviewee put it “The features in the system represent what the
company stands for”. The providers that focused on a simple to use solution that target
customers with less e-learning experience seem to provide features that match those
requirements. According to Shapiro & Varian (1999) versioning is made to be more attractive
to a specific target group. A possible cause for why companies targets a specific market might
be due to that there are several customer segments and user groups, each with their own
requirements. The features required to provide the whole market might be too large with too
many requirements that would need to be taken into consideration. Versioning can also be used
to meet competitors or steel market shares (Shapiro & Varian, 1999). But what is interesting is
that the products are different from another because they focus on different kind of segments.
Focusing on different kind of segments may also be a way to avoid competition, which may be
possible. Jing (2000) describes that customers are only willing to pay for those requirements
they value. As each company focus on the specific requirements for the specific segment the
willingness to pay may increase as their products get more attractive. According to Shapiro &
Varian (1999) a provider usually try to target a broader market by differentiating the software
and create products that are more customer specific than one single product.
They also mean that each product version name should be descriptive, as several different
versions could cause confusion for the customers. When looking at how the different companies
have named their versions it gets clear that each version is directed to a specific market. The
different versions they offer are all described and named to target a user group. For example,
like Easygenerators “starter” and “academy” versions, MoodleClouds “School” versions, or
Docebos “starter” and “advanced” versions. All of the e-learning providers offers either a free
43

version or a free-trial version that either has limited resources or is time limited. The free
version might be used as Linde (2009) describes, to attract more users who will eventually buy
a high-end version. The free version is either limited in time, storage or bandwidth (in the form
of number of users), to avoid high costs. The features that have costs of infrastructure are
avoided in almost every product version, this is more explained in section 5.3.4. However, if
the pricing of a version exceeds the estimated maximum cost of infrastructure than the provider
may not set this limit, such as Docebo has.

5.2 Customer and requirements of e-learning providers
5.2.1 Customer profiles
One way to find feasible features is to look at the market and see if it there are customer specific
reasons for which features to include. Shapiro & Varian (1999) says that market segments can
occur naturally such as casual or professional users. They mean that these segments can have
behaviour or requirements that are noticeable different from each other, and thereby create
versions after these. From the results, it is shown that there are different market segments but it
is not clear which market segment requires specific features. It seems like it depends on the
customer branch and the individual user needs. The consumers have individual behaviours
which makes it hard to version to a specific set of requirements. Some buying segments are
closely related but with different willingness to pay. The e-learning providers even differentiate
between the buying customers and the users. There is also different type of users, each with
different feature requirements. For example, students in lower grades will probably require
higher usability and less functionality than higher educated students. Common sense would be
to have simple features to low-grade students and more advanced features for higher educated
students. What is considered simple and advanced is up to the user itself or the e-learning
provider. This means that versioning accordingly to all market segments would require many
different versions as there are many different segments. The more versions that needs to be
created the more features need to be added or divided, which create higher costs for packaging
new versions (Weber, 2001). Creating each version with features for a specific segment can
require a wide set of feature as feasible features depends on the market segment. By
concentrating on one or some market segments the company can focus on those specific
features. The more market groups that are targeted, the more features need to be included in
each version.

5.2.2 User Preferences
Even if the providers would be able to perfectly match the customer requirement or user
preference there is still not certainty that their willingness to pay would be matched. Even if
customers have the same requirements their willingness to pay may vary. Providers cannot
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always perfectly match the willingness to pay as it might be unknown (Dedeke, 2002). But
providers seem to rather focus on matching features and requirements than the price. The
providers as is shown in section 4.2.2. use different ways of collection information from the
user. In the literature, the versioning strategy is explained as a way to see how the market splits
and then adjust the versions and its features (Shapiro & Varian, 1999). But all companies that
has been studied explains that they always take in consideration what features the users and
market is asking when creating their product line. Though the features might be collected
through different ways, the price users are willing to pay does not seem to be collected. Jing
(2000) explains that pricing a software accordingly with the customers’ willingness to pay
requires knowledge about the individual customer. But it is not likely that the customers will
freely state their price.
Easygenerator created their application for subject-matter experts that targets users with little
e-learning background, so that the users quickly can setup their courses. Feasible features for
this system are those features that target this user group, which is why they offer features that
facilitates what they consider as easy to use. Features included in a version is often related to
the user group it targets. However, this doesn’t mean that a version only target one group. The
features that each user requires are therefore feasible for that specific version. That is also why
the user involvement and the information of what features they require is so important for
versioning. There is also different type of users (e.g. teachers, students, coaches and admins).
Each user has different features needs, for example a teacher and a student want to use the
product in different ways. How many users there are in an e-learning system, depends on the
system. But Al (2013) mean that there are mainly two users, one student and one teacher. If the
users split between these two, then one way would be to have one version for each user.
Unfortunately, the users are not always the buyers. Still the users need are considered highly
valuable by the providers and great losses can be made if they are not considered. They mean
that if necessary features are not included, then many customers may not buy that version. At
least the cognitive load should be reduced as much as possible, taking inconsideration user
problems and other difficulties such as implementing dyslexia fonts. For example, if the product
is not designed for people with dyslexia then many customer may be lost because of this reason,
as 1 out of 10 people has dyslexia. Dyslexic people might not even use e-learning products but
the idea of missing out of necessary features because of reasons like this still applies.

5.3 The e-learning technology and system infrastructure
5.3.1 Design Development
According to the e-learning providers, they rather focus on the UI and UX as the layout design
is considered as a matter of preference. If e-learning providers cannot distinct what the
customers design preferences are, then a possible feasible feature is to let customers choose
what design they want, by self-customized design features. Letting the customers choose how
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the product should look means that the possibility of differentiating products by changing the
appeal will no longer be possible, if they can freely change the look. This mean that the design
features cannot be used for versioning, only the feature to freely be able to design. This kind of
features or way of versioning has not been brought up in the literatures in section 2 Theoretical
Framework. As we see from the results, providers gather information from different ways to
get an understanding of what the customer prefer, which is considered very important. One
respondent even said that:
“Many testers need to confirm that this is something they find attractive and
something that we can use”.
Which may be associated with high cost, effort or resources to create an attractive version. But
by creating features that lets the users freely modify the system, for example by design, the
need of collecting this information may be reduced.
However, not all providers may see the advantage with this kind of features. The business model
of the different companies studied and their features are closely related, which reflects the
usability and UI/UX design. Easygenerator have had two main goals for their authoring
software, that anyone should be able to create content without any e-learning background and
that the users shall find the process effectively to use. These goals are reflected in the features
of their system. Easygenerator had a simple approach with prebuild templates, drag and drop
functions and with several features and different ways to create content. In comparison with
Docebo which has more set of features and where the user has more freedom to freely change
and create the appeal.

5.3.2 Technical development
Developing features can be restricted due to technical reasons which can also create high
development costs. Moving from one type of technology to another might create additional
costs but the transfer might also be necessary for some features to work. E-learning providers
mean that features are constantly developed, either by new features or old features that are
updated. Therefore, having modular features creates two advantages when new technological
instance and upgrades needs to take places. The first is that not all features needs to be
redeveloped only those that requires the change. If the features are modular then this is possible
without affecting other parts of the system. The second advantage is that features that already
are developed can automatically also be available in all other versions.
Which features that should be added in a specific version is not only cost related but also
technically related. If the right technologies are not used than it might not be possible to even
reuse a feature for another version. For example, when using ASP.NET MVC that lower the
complexity to reuse functions or create even better ones, compared to classical ASP.NET.
It is said that the learning environment is constantly changing and new features needs to be
applied. This features that needs to develop can be integrating with the versioning strategy,
especially in the form of supportive features (Shah, 2012; Al, 2013). But e-learning providers
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seem to be more concerned about not being able to develop this features at all if the features
are not modular. It can have so large costs to include or update a feature than the value the
feature might bring will be to small and not worth it. Al (2013), writes in an article that the
technical challenges in cloud systems are mostly associated with the data administration and
management that deals with the resources and infrastructure. In this study, it has rather been
shown that the major concern is to have features that are easily modified with low costs. This
may be because e-learning providers handles the application while the resources are in most
cases provided by a third cloud provider.

5.3.3 Advantages of cloud over traditional
Advantages that cloud is described to have over traditional e-learning is the lower cost of
implementation, maintenance and development of new software. Cloud solutions are created as
a service which means that all developments, updates and fixes can be made through the cloud.
The support is therefore provided by the e-learning provider and many customers do not even
have an internal IT support department to turn to. With this in consideration, a possible product
differentiation feature is with support features. One main advantage that cloud e-learning
providers brought up was the on-demand scalable resources, where the buyer can buy the
resources accordingly with the consumption. They mean that traditional e-learning often
requires many system constructions of hardware and software, where the maintenance usually
cost a lot or requires a lot of investments. The e-learning providers mean that with cloud
computing, e-learning solutions are cost effective and all developments, support, updates and
fixes can be made from the cloud. This correlates with what Kasi et al. (2012) mean with that
investments on hardware resources can be reduced through the cloud. It does not require to
purchase any physical hardware for e-learning providers to run their applications. The statement
by Jain & Sonal (2013) can also be confirmed. They say that the costs can be payed from the
users depending on their consumption. Comparing the results with the literature in section 2.4.3
– differences between traditional and cloud computing for e-learning, many similar advantages
can be seen. In the table 2.4.3.1 the capital expenditures, scalability, access and deployment is
considered advantages of the cloud.
Even though not all of the advantages has been found in the empirical study or described by the
e-learning providers, there are still many advantages that corresponds to feasible features that
are used. Some advantages that has been found is the; deployment of outsourced infrastructure,
support features and access to the cloud application from any device. This advantages might be
used as feasible features for different kinds of versions, but are mostly seen as advantages over
the entire product line. The main advantage that is used over each version is the resource
scalability which is scaled accordingly with the version the customers have. The customers can
also always upgrade to a version with more resources. Yet there are advantages discussed in
the literatures that are not considered by the e-learning providers, like the cost of enhancement
in the table. One of the advantage that has been discussed is the no country barriers, which is
also one of the major concern in cloud computing (Furth & Escalante, 2010). Even if cloud
based products is provided in the cloud, it does not necessary means that there are no country
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specific complications. As shown in section 4.2 customer profiles, the buying segments could
have laws and other prohibitions that the company needs to adapt to. The e-learning provider
mean that they need to offer features that correlates with what the customers requires in that
specific region. It means that companies have the possibility to be globally, but it doesn’t
necessary means that the features offered are feasible for that market. This affects the versioning
strategy as a new versions or new features need to be provided based on the location.

5.3.4 E-learning cloud services in practice
Depending on which service layer that is provided different kind of features might be possible
to use for versioning. The resources in IaaS, could be used to offer different amount of storage,
bandwidth and other resources that has been seen in some of the e-learning versions. In the
section 2.2.4 Jain & Sonal (2013) and Riahi (2015) proposed an architecture cloud based elearning model with layers contacting infrastructure, resources, software, service and
application. Each layer has possible features that can be modified for different versions. The
memory, performance and application can all me modified so it emphasizes differences with
customers’ value.
Docebo is providing the customers with unlimited storage, bandwidth, admin users and courses
but their price levels are also higher than the other e-learning providers. If costs are definitively
covered by the prices of that version, then offering unlimited resources might be a possible
feasible feature. The costs of resources could also be restricted by other measures, for example
Docebo restrict the number of active users instead. The costs also differ depending on the
provider of the infrastructure, if it is provided by the e-learning provider or by a third-party
cloud provider. If the e-learning provider rents the resources from another cloud provider than
the costs depends on the prices that the other cloud provider offers.
The main features are in the SaaS application, that is where the actual e-learning product is
offered and all features that are related to the cloud. Jain & Sonal (2013) also state that the
application layer is the actual application that the consumer use and where the e-learning
product actually differs. This is where the e-learning components and the rest of the cloud is
separated. They also mean that there is different service layer IaaS, PaaS and SaaS where
respectively service have possible features that can be differentiated. But e-learning providers
mean that there are basically, two different services to version features on. This is either through
the resources on the IaaS level or through the application on the SaaS level. This is because
cloud based e-learnings are provided on a SaaS level, but infrastructure and resources are
separated from the application and also often a service that is rented from another provider.
What features are feasible for versioning depends on what type of service model that has been
purchased or how much that is used. If a customer use resources, then it will cost the e-learning
provider, no matter if the cloud infrastructure is provided internally or externally. How much
resources should be offered in each plan is in the end up to the e-learning provider. The amount
offered could be in direct relation with the costs for the infrastructure or have its own
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taxonomies. However, as the e-learning providers is not themselves providing the infrastructure
they are restricted to the features their own infrastructure provider brings.

5.3.5 Security in the cloud
E-learning providers differ between external and internal security. External security regards the
security that is provided from an external cloud provider. The external cloud provider may offer
only one or several options of security. This depends on which service layer is provided by an
external provider, for example if the infrastructure by Amazon or another provider. As the
infrastructure regards the whole system, it is most likely that all external security measurements
would be implemented to the whole system and not a specific version. However, security
measures could also be provided from the e-learning provider as internal security
measurements. Internal securities like encryptions, firewalls and backups is explained to be
feasible features to use as additional extra security for the most demanding customers. One
customer segment that have a strong buying behaviour for learning products is the federal
governments, this kind of customers is also most likely to value features like security high.
Internal security dose not necessary mean only adding to high-end versions. For example, if a
free-version is offered by the e-learning provider, then adding captcha to that version might be
wise to avoid robotic mass registrations. Riahi (2015) and Masud & Haung (2012) both describe
that if the infrastructure is outsourced than the security of the data has an increased risk. Since
the data is no longer in the hand of the e-learning providers they also need to take security
measures. Al (2013), says that the storage of data and the processing needs to be balanced across
a common infrastructure without any failure or losses of data. However, it can be seen that it
depends on both the internal and external security.

5.3.6 E-learning Frameworks
In the theoretical framework, it is argued that the standards can enhance the compatibility and
generate value for the user (Shaprio & Varian, 1999). This was considered for the network
effects. However, it has not been considered from a versioning perspective and if there is any
possibility to us some features as standard and others not. From the results in section 4.3.6,
different types of frameworks have been introduced which e-learning providers sees different
value in. Some frameworks or standards has been described to have advantages to include in
all version, whereof other standards are more for exclusive users. Some are considered more
standards than other and used more often. Docebo and Easygnerator both used SCORM and
xAPI as frameworks. The frameworks could be necessary to use so that learning material from
other systems can work and is compatible with each other.
E-learning providers consider some features standards which they mean is necessary to
understand for which features that are feasible when versioning. For example, if a CD and DVD
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player did not use a standard way to play the content in them then each CD and DVD would
need to be suitable for each specific player. If the majority of the CD- and DVD-player
providers would set a standard, then naturally the CDs and DVDs would follow that standard
so that they would be compatible with the standard players. Then those who are not using the
standard would seem useless as it cannot play the CDs and DVDs. This is also probably why
batteries have specific sizes, and shipping containers the same size around the world. So clearly,
the standards are important to work together, the question is which standards to use and to what
extent they are necessary. According to the results SCORM and xAPI is the most used standards
which both brings different advantages. SCORM has been explained by the providers that it is
the most used frameworks while the xAPI brings advantages that previous frameworks lack.
The frameworks do not only bring their technical advantages that has been explained, but they
could also be important features to expand with more customers. All frameworks could be
important features depending on what costs the customer occur when switching from one elearning to another. If a customer’s learning material needs to be created again due to that the
framework that has previously been used is not compatible, then there could be a risk to lose
that customer. AICC could be a feasible feature used among all versions to get more customers
with older content. However, customers with AICC standard content are likely to have used elearning systems during many years which might indicate a higher willingness to pay. SCORM
and xAPI is mainly considered as standard frameworks. Not having this as a feature can create
great loses as many customers might have learning material in this formats. CMI5 might not be
an as important standard as it is still considered a new framework with less customers dependent
of it. But having standards also reduces cost to move from the e-learning provider to another
provider, and thereby still lose the consumer. If standards are not offered, then the existing
customers might be locked to the that provider’s specific product.

5.4 Features for cloud based e-learning
5.4.1 Basic features in e-learning systems
A provider can adjust the products characteristics so that it appeals differently to different
groups of consumers (Bhargava & Choudhary, 2001). But there are also features that needs to
be included in all version of the e-learning application. This does not only concern frameworks
but also other features for the e-learning application. What can be seen is that there are some
features that are included in all versions and which are considered standards among the
products. An e-learning provider does not necessarily need to include both the LCMS and an
LMS in a learning system, they could focus on one of the specific branches. Either way, there
are some features that are commonly used in the systems and can be seen as standards to include
in the system. However, how the feature should work is depending on the developer. Each
feature may also consist of sub-features that differs from one system to another. Figure 5.4.1
shows some possible sub-features each feature might have. Some systems might only use some
of the sub-features, for example the text and video for the authoring feature.
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Figure 5.4.1 Basic feature model with sub-features

The sub-features differ in different systems and are not always included. Some sub-features can
be seen as non-standard features which could be used for versioning, whereof others are
considered necessary.
Katzmarzik (2011) argues that some feature might be more valued and therefore customers
might have a higher willingness to pay for this features. The most demanding customers will
require the most demanding product. Whereof a provider could add features until its equals to
the developing cost (Shapiro & Varian, 1999). But if customers buy one standard software
product, then there may be features that the customers do not require. W hich means that the
customers’ will spend their budget on both valued and not valued features, but their willingness
to pay only increases for valued features (Katzmarzik, 2011). So, if all sub-features were to be
added by the provider than it might reach to a larger group but the problem will still rely on the
price. Therefore, providers should make careful adjustments between possible prices and
different features and which sub-features to include. As previously been discussed providers
put a lot of effort on having the right features, but the prices should also be considered.

5.4.2 Creating features
Costs is a large aspect that e-learning providers consider when creating a feature. Costs relates
to both the technical challenge or as expenses for development. If a feature is modular than the
costs of including it in another version is often low. As the market change and technology
develops new features need to be developed or updated. Features that are considered expensive
to include in the system might not be feasible, either if it is for one single version or the whole
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system. As it is conducted from the results, e-learning providers consider developing features a
costly procedure. Which features to include needs to be considered against its contribution and
the value it brings.
E-learning providers are creating vertical solutions for their products to avoid customer
confusion and possibly the need of developing additional features. The e-learning providers
that have been studied do not see the value in having horizontal versions. It does not mean that
horizontal versions and features is not feasible for versioning, only that they do not consider
the value of having it against its costs. For example, developing two grading systems can be
costly and if the value does not exceed the costs than this feature is unfeasible to have. This is
if it is assumed that there are two types of customers, each requiring different kinds of grading
features. Then there is a matter of the cost of losing one of the customers versus the cost of
developing its required features. In literature, it is argued that horizontal versions are created
by splitting features into different versions (Haesen et al., 2008). For example, there could be
one high-end versions that is split in two new versions which only contains some of the highend features each, but not necessary the same. Having two versions with different features has
not been considered by the e-learning providers.
In literatures, the costs are mostly neglected, but from the results it shown that it correlates with
the theory of Katzmarzik (2011). Which implies that a higher degree of differentiation and
granularity leads to increased costs. A provider that sells more features will results with costs
from production, maintenance and implementing the features. Furthermore, Katzmarzik (2011)
also implies that costs might be insignificant for other software, but for a cloud-based provider
the costs can be high. An example is like for SaaS providers, that need to host or run the data
computation somewhere in the cloud.
In the end, it is what the e-learning provider consider feasible, those features are included in a
version. A provider that sells more of the feature will results of higher cost of infrastructure
(Boerner and Goeken, 2009). The considerations that e-learning providers makes when adding
a feature can be generally summarized as:
•
•
•
•

Within the scope and if it is possible to develop with the technology and knowledge
in hand
Not expensive to develop, i.e. if it will take high amount of labour to develop
If the feature will add more value to the system than the cost of developing it
If the feature is required to be included for the whole system or only for some of the
versions.

However, they do not seem to consider expansion and cannibalization effects when
constructing the versions, which have been brought up in section 2.3.1. Effects of pricing and
the total sales.
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5.4.3 The e-learning market and trends
By analysing the market and its trends, the e-learning providers differentiate between the less
and most attractive features. One clear popular feature is the usability and simplicity of the
product, which is related to the UI and UX. This is also considered very important as previously
discussed among e-learning providers. Features that are not a standard set of features seem to
be an alternative to be include in some versions but not others. This might be because new
features are probably not required by all customers. Which makes this kind of features exclusive
for the market, but exclusive dose not necessary mean of higher-price. This features can also
be used to expand the firm’s customer base, meet competition or for other reasons that has been
discussed.
The market studies made from the e-learning providers could be biased. However, it is still
interesting to see what their study has shown. Both the studies from Docebo and Easygenerator
have got answers that are closely related to their own products. One possible cause could be
that the respondents might be own customers. Which can lead to that the trending features in
their study are the same as what the product already has. There are however several common
features among their studies, especially the mobile trend, scalability and design features.
Another often mentioned new trend both from Docebo and previous studies, is the gamification.
We also see this trends in more recent literatures by Al (2013), where cloud computing trends
is considered as big data, mobile application for mobility devices, and gamification. So, one
possibility is that e-learning providers follows trends of the cloud computing and e-learning
market when creating their products.

5.5 Overall analyses
Based on previous studies on versioning for information goods, it seems that versioning is a
possible price discrimination strategy that aims at maximize profit. It is also clear that the
customer chooses the product through self-selection, whereof a value-based pricing approach
is appropriate and according to the customers’ willingness to pay. In literature on versioning
cost are mostly neglected, but it is still an aspect that needs to be considered as it clearly is not
neglected from the e-learning providers.
There are also aspects to consider that have indirect impact on the firms profit or business
model. The aspects could be other reasons to version or package a product in a certain way than
direct revenues. This could be to meet competition, market positioning or steel market shares.
Either way, it seems reasonable to suggest that versioning has to be implemented with a clear
focus of the gains and the losses that it creates. The main focus is on the customers’ willingness
to pay and thereby the pricing cannot only be cost-oriented but rather market-oriented.
Nevertheless, the cost should not always be neglected. It can also make sense to offer with a
loss due to other objectives such as establishing a network by attracting more users, due to
network effects.
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There are features that is common in many e-learning systems. Some of these features are
considered standards in an e-learning product, which often does not characterize as feasible
features for versioning. These standards should rather be included in all versions. Then there
are also more exclusive features that are not always included in an e-learning system which
might be used for only some versions. Standard features and sub-features has been presented in
this report but there are other features that has been found which can be used for versioning.
The main features that have been found in this study are shown in figure 5.5 – Expanded feature
model for e-learning.

Figure 5.5 – Expanded feature model for e-learning
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6 CONCLUDING DISCUSSION
In the following section an overall discussion will firstly be presented that will then lead to the
conclusion. Furthermore, the contributions of what this research has brought will also be
discussed. The conclusion has the purpose to answer the research question:
What characterizes feasible features for cloud based e-learning providers to use when
versioning their products?

6.1 Overall discussion
In this research, it has been studied features that e-learning providers use when versioning their
e-learning systems. This has been made by investigating diffe rent data sources that has been
gathered from four e-learning providers. From the performed work, research contributions have
been made. The study has looked into different perspectives to explore feasible features for
versioning. Previous studies have not looked into these specific aspects and in this area. This
contributes to previous studies and which gives a more concentrated study of versioning.
Previous studies have not agreed upon how to version software products. By analysing cloud
based e-learning providers, the understanding the feasible features for versioning increase.
Additionally, the study also contributes to previous studies about e-learning by finding features
feasible within this area.
The results have been presented and shows the main findings that has been found during this
research process. The data has been gathered through three different sources, interviews
documents and artefacts, which confirms and strengthens the credibility of the data. This
method gave a wider range for exploring feasible features, which might not have been gathered
through interviews alone. By gathering the data from four diffe rent case studies the possibilities
of finding features increased as e-learning providers may use features in diffe rent ways.
Interviewing two persons from each case also create validity and credibility as data is gathered
from diffe rent perspectives.
A ll data gathered was not presented, it was reduced to enlighten the most important aspects.
W hen the researcher reduces the data, the presented data becomes an interpretation of what the
researcher considers to represent. However, by coding the data and analyzing it less
interpretations are made. The research might still be partly influenced by the goal of this study,
to find feasible features for versioning in mind. Even though the researcher stayed open minded,
the study still becomes an interpretation of the researchers view, and what the researcher
believes is - a neutral or unbiased answer. That is why a critical view and external reviewers
has been of importance to this study.
The results that has been found is also limited to the research restrictions, in time and quantity.
However, this research still studies what was excepted and intended to be studied, and that is
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to explore feasible features for versioning. There could be other characteristics of feasible
features that may for example concern sustainability or ethical aspects. This subjects has not
been emerged from neither previous studies or this empirical study. That is why it was not
considered relevant to study. If e-learning providers considered these aspects, then it would
most likely been emerged during this study. Generally, software products have little impact on
the environment because it is not products that use natural resources. For this research
sustainability and ethical aspects has not been studied because it is considered that its context
and results does not have any impact on these aspects. The results that have been found and
analyzed shows that there are several characteristics that points at feasible features for
versioning, which will be explained further.

6.2 Discussing to a conclusion
The overall objective of this thesis was to discover feasible features that e-learning providers
use in the area of cloud computing. This has been discovered in the result and further discussed
in the analysis. Moreover, the purpose of this study was also to understands what cloud based
e-learning features brings for the versioning strategy, and how this relates to previous studies.
It will further be compered what has been elicited by analysing providers and the theoretical
framework. There are also several economical aspects that affects the versioning strategy and
thereby also affects what features might be feasible for versioning. These economical aspects
are discussed mainly in the theoretical framework in section 2.2 and 2.3. From this study, we
can observe some characteristics that stands out, by discussing both the providers’
considerations and the theories.
From the literature, it is said that the more features that are offered in a version, the higher is
the probability that the customers required features are within that version. Additional features
attract potential customers. But the features that the e-learning providers are using is in line
with their business view and the specific market segment they are concentrating at. They mean
that focusing on all market segments is considered too wide with too many requirements to take
into account. Each additional value that a feature might generate, usually decreases with
additional features included in a version (Weber, 2008; Ghose & Sundararajan, 2005). The
more features a package has the more not required features it might have. Thereby, a loss can
be made as more features are included than is necessary. Customers are only willing to pay for
requirements they value, any additional features do not increase the willingness to pay (Jing,
2000).
Even if all features that a market requires is in one version, their willingness to pay may still
vary. As have been seen, the buyers of the e-learning products and the actual users is not always
the same. This becomes hard to match the buyer’s willingness to pay with what their users
actually requires. Therefore, both buyers and users demand is taken into account by providers
when creating versions. If the providers do not know what preferences they should use, then
one possible solution that have been used is to create features that let the users themselves
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choose. They rather focus on features they know are highly valuable for the users. One thing
that is not considered is if low-cost versions can give less revenues. This would be the case if
their features are too attractive and thereby might steel customers from high-cost products.
Versions with lower prices may attract customers with lower willingness to pay if their features
they value are included (Nault, 1997; Belleflamme, 2005). Both positive and negative variation
of the total sales volume should be considered due to cannibalization and expansion effects.
However, it is not always technically possible for the providers to create this features, or other
features that are required. It could be due to technical but also due to cost restrictions of
developing the feature. Therefore, more modular features are preferred to be used when
versioning. Costs will increase the more features and the more detailed each feature is, i.e. the
more sub-features that is included in a version, due to costs of development or redevelopment
(Katzmarzik, 2011). This is also the main costs that e-learning provider concerns about. They
say that the more features that need to be split and added into new versions, the higher does the
costs become.
There are also costs of infrastructure that occurs mostly because resources need to be provided
on the cloud or bought by a third-party cloud provider. In the literature, it is said that for each
version, a cloud based provider have the responsibility of hosting and running the software
(Boerner & Goeken, 2009). Which leads to increased costs the more infrastructure resources
that are offered (including storage and computing) (Katzmarzik, 2011). However, cloud based
e-learning providers differentiate between internal and external features that can be used for
versioning. Some features concern infrastructure layer where other features are application
specific. Infrastructure specific features are mostly paid per use and therefore the more
resources users require the higher prices are. Application features are used to differentiate
between what is considered standard features and trendy or exclusive features.
There might also be other reasons that creates value to the version and thereby still be feasible
to include. If the feature creates business opportunities or generates value to the company, then
these features might be feasible. Trending and exclusive features that is not a part of the
standard e-learning products can be seen as value adding features. But which features that is
seen as standards depends on the customer and users, as it is with design features which is a
matter of preferences. That is why features that enables the user to freely handle the e-learning
systems features or appearance, could be considered feasible in some versions to avoid user
specific requirements. For example, users might change layout and design according to their
preferences.

6.3 Research conclusion
In the previous section, section 6.2, the conclusion of this study was discussed. The discussion
focused on the objectives of this study, but also answered the research question. To give a more
direct answer to the research question, the conclusion will further be explained.
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W hat characterizes feasible feature according to this study is if the feature is within the scope
of the provider’s business model. For example, if the business model is to create a feature that
doesn’t target their specific market position, then it is not considered feasible. There is no use
of having a feature that requires high e-learning background skills if all other features are made
for users with low background skills. If there are users that requires a specific feature, then it is
considered feasible to use that feature in a version that target those users. There also needs to
be a buying segment that are willing to pay for the version with its features.
A feature also needs to be technical possible to create, without generating high developments
costs. The e-learning provider needs to have technical skills and knowledge to develop a
feature. They also need to have the technology to develop that feature, else further measures
need to be taken that might involve high costs such as changing technology.
High costs of a feature might make it unfeasible to use in a version if the income of that feature
generates less revenue than it costs. Costs of including a feature in a version mainly concerns
development, redevelopment and maintenance costs. Resources are often also in direct relation
with costs as they mainly are bought from other cloud providers. Resources are characteristics
of the cloud that can be used for versioning. For example, each version can include different
amount of resources.
From the results and the analysis, some implications have been brought up by the researcher to
answer the research question. One main conclusion that can be made is that what characterizes
feasible features is highly dependent on the market and the product. From what has been
analysed it is clear that there are features required in different markets and there are also product
specific reasons to which features should be used in different versions. The e-learning market
have different customer profiles and user preferences that seem to have different requirements
of features and varying buying behaviours. There are also several technical reasons for which
features are feasible for versioning, and if it is technically feasible to develop a feature. One
main thing that e-learning providers did not considered was that feasible features should provide
a positive effect of expansion. If a feature increase the effect of cannibalization than this feature
should not be used, i.e. if there are no other reasons to include it.
E-learning providers see the versioning strategy as an iterative process and which features that
are feasible for one version seem to change over time as the market changes and product
develops. As more providers get more insights and information from the market, user
preferences, knowledge and technological developments, their versioning strategy and with that
the feasible features changes. What a e-learning provider consider feasible features can
therefore depend on how much information, and what methods that has been made. This is also
a reason to why answering the research question is a complex and changing answer. This
research can therefore be seen as a screenshot in time, for what might characterize feasible
features for versioning. By that, it is also hard to generalize the conclusion to a larger population
due to the restrictions this research method brings. Still to answer the research question, several
conclusions have now been made.
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These characteristics may not be the only ones that answer the research question. More studies
need to be made to confirm and further explore what might have been missed in this research.
This is more explained in section 7. Recommendations and future work.
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7 RECOMMENDATION AND FUTURE WORK
In this section recommendations on future work is presented to further contribute to the
performed study and research problem.
This research has restricted the scope to e-learning providers because it was assumed that they
are the main actors when versioning. To get different points of view, four different case studies
was conducted. This may be too few and further researches may study this area from other type
of case studies to explore more feasible features. One possibility is to study e-learning providers
that doesn’t only version their products vertically (from high to low), i.e. one version doesn’t
need to be better than another. However, the features that are included in different versions can
also be influenced by other stakeholders. For future research, it is therefore also interesting to
understand what requirements consumers and users has on cloud based e-learning systems. It
is also interesting to study feasible features according to their point of view.
The researcher has explored what features might be feasible for versioning. What characterizes
this features has been described, but there might be a need for further identification. In future
studies the feature characteristics that has been identified could be studied to find; to what extent
this features are feasible by making a more quantitative study. The quantitative study can be
made for example by measuring customers and users’ opinions or e-learning suppliers.
Further studies within the area of cloud and e-learning is recommended since new market and
technologies changes and evolves. Future studies might therefore contribute with new insights,
with new features and new ways of versioning.
The recommendations that can be given to a company that wants to use the versioning strategy
can only be given from the researcher’s insight, from this study that has been made. The first
recommendation is to have at least two extreme versions, one low-end and one high-end, to
emphasize what customers value and then adjust the versions the more insight the company
gets from the market. Docebo, Easygenerator and MoodleCloud had all a free version, either if
it is limited in amount of storage or limited in time, it could be good if the customer can test the
product. As each e-learning system have different appearance, features and functionality the
customer cannot know what they are buying if they do not test it. E-learning systems might be
an experience good, as their product characteristics are difficult to observe in advance if not
consumed.
What features to include in each version is hard to say and depends on as previously said the
market and the product technology that is used or will be used. It has also been discussed that
features that are considered standards should be added in all versions, and the rest could
possibly be used as more exclusive versions for some customers. The conceptual feature model
in Appendix D, constructed by the researcher, can be seen as a more detailed solution for the
research problem with an initial model for versioning. The mandatory features can be seen as
standard features and the optional features as more exclusive features.
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9 APPENDIX
Appendix A – Comparison of features in each plan for different
packages
MooldeCloud Plan [Last Checked: 2017-05-22]

Package
Plan
Max number of users
Max file storage

Moodle for School
Mini
Small
Medium
100
200
500
200MB
400MB
1GB
✓
✓
✓

Free

Starter

50
200MB
✓

50
200MB
✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

Advanced theme

✓

✓

✓

Extra plugin pack
Annual price*

✓
250 AUD

✓
500 AUD

✓
1000 AUD

Starter
390 USD
100 Active
Users

Advanced
960 USD
300 Active
Users

Enterprise
Personalized
Custom

Unlimited Storage

✓

✓

✓

Unlimited Courses

✓

✓

✓

Unlimited Admins

✓

✓

✓

Unlimited Bandwidth

✓

✓

✓

Content Marketplace

✓

✓

✓

HTTPS

✓

✓

✓

Latest Moodle version
Unlimited courses
and activities
Personalised site
name
Mobile app enabled
Video and screensharing
No ads and site
retention
Custom Certificates

0 AUD

80 AUD

Docebo Plan [Last Checked: 2017-05-22]
Package

Monthly price (Annual commitment)
User Threshold (Up to)
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Mobile

✓

✓

✓

Increased SLAs

✓

Custom Contracts

✓

Designated Implementation Specialist

✓

Designated Customer Success Management

✓

Audit Trail & 21 CFR Part 11

✓

Advanced SSO (SAML/ADFS/OKTA/LDAP)
Phone Support for Administrators
Extended Enterprise (Multidomain)
Salesforce Integration
Coach & Share (Social Learning)
Automation

✓

✓

✓
Optional
Optional
Optional
Optional
✓

Courses Catalogs

✓

✓

✓

Enrollment Rules

✓

✓

✓

ILT-Classroom

✓

✓

✓

Channels/Labels

✓

✓

✓

Learning plans

✓

✓

✓

Notifications

✓

✓

✓

Subscription Codes

✓

✓

✓

Subscription Model

✓

✓

Power Users

✓

✓

External Training

✓

✓

Coaching

✓

✓

Blog

✓

✓

Certificates & Retraining

✓

✓

Custom Domain

✓

✓

E-Commerce

✓

✓

Gamification

✓

✓

White-Labeling

✓

✓

Facebook

✓

✓

✓

Gmail

✓

✓

✓

Google Apps

✓

✓

✓

Linkedin

✓

✓

✓

Advanced SSO (SAML/ADFS/OKTA/LDAP)

✓

EasyGenerator Plan [Last Checked: 2017-05-22]
Package

FREE
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PLUS

ACADEMY

Monthly price

0 USD

49 USD

69 USD

✓

✓

✓

5GB
Unlimited
50

Unlimited Video
Uploads
Unlimited
∞
✓

✓

✓

✓

✓

Your own logo and colors

✓

✓

Your own branding
Your own custom course
templates
Publish

✓

✓

Upload Video & Sound
Limitations
Video upload limitations
Storage
Number of courses

No Video
Uploads
250 MB
10

Create 3 Scenario's
Collaboration
External review
Customizations
Default templates

Easygenerator Cloud

✓

✓
✓

✓

To web (HTML)

✓

✓

To LMS (SCORM)
Results
Failed passed for the last 10
learners

✓

✓

✓

✓

Failed passed for all learners

✓

✓

Detailed info on all learners
Integration

✓

✓

✓

✓

✓

✓

Xapi (TinCan)

✓

✓

✓

Scorm 1.2
Security
Secure Access

✓

✓

✓

Updates, Upgrades, Backup

✓

✓

✓

Backup & Restore

✓

✓

✓

✓

✓

✓

Drag and drop text

✓

✓

Fill in the blanks

✓

✓

Single choice image

✓

✓

Text matching statement

✓

✓

Question Types
Multiple and single choice
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Hot spot and open question

✓

Text order question

✓
✓
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Appendix B – Interview Guide

Interview-guide for e-learning products
Subject 1: Understanding the company and its products
1. What products do your company currently offer?
2. What kind of customers does your company target? (And how many customers
does the company have today?)
3. How do you charge for the products offered? (Example: Is it the same price for
everyone, subscriptions, add-ons or modulus?)
4. How are the different products your company offers different and similar?
Subject 2: How does the company version their products and what decision are they
making
5. Describe the process you go about when developing versions of your products?
6. What features are considered when creating the different versions?
7. How do you consider costs when creating the product versions? (The companies
costs of having/creating a product version)
8. For whom is each product versions appropriate for? (Why is it appropriate for this
person?)
9. How do the you try to make your products distinct from competitor products?
10. How do you take into account consumer’s opinions when creating product
versions? (How are consumers involved in the development process?)

Subject 3: Effects of versioning and market opportunities
11. What positive and negative effects of versioning have your company
experienced?
12. In what way have the cloud made it easier or harder for versioning your
products?
13. What effects does versioning have on the revenue streams and the business
model? (Opportunities/Disadvantages)
14. What features do you think will be appropriate for future versions?
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Appendix C – Screenshots of the e-learning systems studied

Figure 9.3.1 – Docebo Startscreen

Figure 9.3.2 – Docebo Create a Course

Figure 9.3.3 – Easygenerator Startscreen
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Figure 9.3.4 – Easygenerator Create a Course

Figure 9.3.5 – MoodleCloud Startscreen

Figure 9.3.6 – MoodleCloud Create a Course
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Figure 9.3.7 – Xplainia Startscreen

Figure 9.3.8 – Xplainia Create a Course
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Appendix D – Conceptual Feature Model
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