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Abstract

Using IT to Improve Learning Methods

Magnus Jonsson

As the use of the Internet grows the number of web based services grows with it.
Shopping online is increasingly common and in some countries you can even manage
your taxes online. The universities are also seeing the possibilities with the Internet.
Courses are managed online and assignments and articles are automatically checked
for plagiarism by comparing them to huge shared databases.
The EC funded project ROLE was launched in 2009 to investigate how web-based
systems for learning can be made more personal. Such a change might also change the
way students learn. ROLE introduces a psycho-pedagogical integration model (PPIM)
in which students are meant to create their own goals, find their own tools to achieve
the set goals and finally reflect on the way the goals were achieved, or why they were
not achieved.
This thesis investigates a new experimental system called PLESpaces, developed by
Uppsala Learning Lab, and the usability aspects of incorporating ROLE technology
such as the PPIM model into it. To investigate the problems which may arise this
thesis will make use of personas and a user survey to get feedback from the students.
The results of the thesis show that implementing PPIM in the way proposed by the
ROLE-project may prove problematic. This is mainly because working in the way
proposed by the PPIM could take time from the actual learning. Finally the thesis
presents questions for future research that should be resolved within the
ROLE-project in order to deliver a usable system.
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Reading Instructions

This thesis is structured in the following way: First you will be introduced to
the problem and also an explaination as to why it is a problem. Later this
thesis will explain how the problem was attacked. The next section will feature
research related to this problem ans also deeper examination of the methods
used in this thesis, followed by the requirements set by di�erent parties. Two
sections will follow explaining the actual methods and the results. Finally the
results will be analyzed and discussed.

To make this thesis easier to read I have included a guide for those who do not
wish to read it from cover to cover: If you are interested in the part of the thesis
that re�ects on the ROLE project you should read the following sections: 1.1
- Background, 2.1-2.3 - Previous Work. 4 - Interaction design. 5.1.2 and 5.2.1
- Usability Recommendations. 6-8: Analysis, Discussion and Future Work. If
you are a usability expert and wants to know how this method was useful or not
I would recommend the following sections: 1 - Introduction. 2.4-2.5 - Personas
and Interaction Design. 4-5 - Results from Interaction Design and Usability
investigation. 7 - Discussion.
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1 Introduction

Internet today is everywhere. From being limited to a stationary computer con-
nected through a modem hooked up to the regular phone line we can now access
the internet from our cellphones, cars, TVs and even refrigerators. We are cur-
rently so many users that we are running out of IP addresses for our connected
devices. From just being able to send electronic mail and browsing the web, we
are now able to book vacations through just a few clicks and download recipes
to our mobile phones on the way to the grocery store. A whole new industry has
appeared o�ering new services to meet the demands of today's internet users.
Websites like Wikipedia make sure we can always settle the factual arguments
that arise in everyday discussions. Twitter allows us to follow whoever we like
and get the latest news and thoughts from our chosen sources. There are even
sites which o�er to send out messages, such as �nancial information, unspoken
secrets and �last word in an argument� to your loved ones when you die.

For the business section the internet has allowed for development of services
that facilitate communication and collaboration. The ability to connect to the
Internet and interact with people from all over the world has revolutionized
the way we work. It is now possible to have meetings with people on another
continent without leaving your o�ce. These meetings became even more popular
during the non-�ight status caused by the Icelandic volcano Eyjafjallajökull's
ash cloud in early 2010. Meeting and working on a distance has become more
and more popular. Online meetings are also more eco-friendly as there is no
need to �y across the ocean to meet your business partner. The ability to
connect to your workstation from outside the o�ce has allowed people to work
from home a the cabin in the mountains. Cooperation across time zones has
also been made more comfortable. By simply sending an email to a colleague
in Japan you can receive an answer to your question the next morning without
having to pay hefty phone bills or waking someone in the middle of the night.
This also allows for continuous work for a project, when the o�ce in Paris has
closed it is time for the o�ce in Los Angeles to start their day.

The bene�ts of the internet has of course made its way into the o�cial sector.
In Sweden you can do your taxes over the internet. You can also apply for
university studies and loans to a�ord your studies. Many universities rely on
di�erent IT-based systems to administrate their courses and allow students to
download and upload information related to their courses. Some systems more
advanced than others. A popular service is to manage distance courses through
web based systems. Some systems have built-in examination methods, where
others o�er the ability to upload essays which are automatically checked for
plagiarism. The universities' systems are designed to lessen the amount of paper
work done and allow access to course material at any time. The systems are
often rigid and seldom allows students to adapt the environment to personal
needs.

The European Commission (EC) funded project �Responsive open learning en-
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vironments� (ROLE) is a project aimed at creating learning environments where
students are given more room to build and personalize their learning environ-
ment. The ability to personalize the learning environment is, within ROLE,
thought to give students more control over their learning process. This thesis
will investigate and give recommendations for improvement of Uppsala Learn-
ing Lab's experimental implementation of the testing and development of the
ROLE-project technology. The experimental implementation will in this thesis
be referred to its project name: �PLESpaces�.

The main idea of this thesis is to make sure PLESpaces and other systems like
it are developed with the students' interests in mind.

1.1 Background

The four year EC-funded ROLE project started in February 2009 and has fo-
cused on web based environments where functionality is included via widgets.
Several prototypes have been developed and tested on various learner commu-
nities. The studies that have been performed has investigated how learners
perceive a small set of technologies o�ered by ROLE in speci�c settings. No
study has tried to describe the wider set of technologies o�ered or envisioned
within the ROLE project and asked for learners assessment of perceived useful-
ness with respect to established solutions.

One goal for the ROLE-project is to develop a model for supporting a wide
range of learning scenario with strong support for self regulated learning (SRL).
The SRL and PPIM concepts will be brie�y explained here, for a more detailed
explaination, please go to the Previous Work section (section 2.3). The SRL
concept divides learning into three phases: the forethought phase (setting goals
and planning), the performance phase (actively observe ones own learning) and
the self-re�ective phase (re�ection on ones own work). This concept has then
resulted in a psycho-pedagogical integration model (PPIM) model de�ned by
four steps: [1]

1. Learner pro�le model is de�ned or revised

2. Learner �nds and selects learning resources

3. Learner works on selected learning resources

4. Learner re�ects and reacts on strategies

Uppsala Learning Lab is a division at Uppsala University with the responsibility
to handle learning environments and research new ways of using IT to improve
learning [10]. Within ROLE, Uppsala Learning Lab has a focus on improving
user experience and supporting collaboration through widgets as well as �nding
techniques for improving the quality of widgets.

One critical technique that Uppsala Learning Lab �rmly believe will make a
di�erence is to achieve e�ortless widget communication. This means that wid-
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gets should be able to interact with each other and create a work environment
that can be adjusted to the user's needs. In order to enable a usable system
these widgets and workspaces must be adjusted in such a way that students
and teachers will have no problem to create an environment that will help them
work e�ciently. This widget communication platform, PLESpaces, has been
created as an experimental prototype at Uppsala Learning Lab.

1.2 Problem description

The people at Uppsala Learning Lab are together with other universities within
the ROLE-project developing a system for students and university employees.
This system is to be based on the ideas of the psycho-pedagogical integration
model developed within the ROLE-project. Uppsala Learning Lab wanted me
to perform a usability analysis of the graphical designs which has been made
so far and also investigate if and how the psycho-pedagogical integration model
can be integrated into their experimental platform, known as PLESpaces.

1.3 Purpose and Goal

This thesis is requested by Uppsala Learning Lab to ensure the usability of
the new experimental platform. By analyzing the needs of students and the
possibilities of a personalized learning environment this thesis will deliver rec-
ommendations for PLESpaces.

This thesis will:

• Evaluate existing design prototypes developed within the ROLE-project
and use them to create interaction design sketches for PLESpaces

• Investigate how the psycho-pedagogical integration model can be imple-
mented in PLESpaces in the way intended by the ROLE-project.

• List usability recommendations for PLESpaces

1.4 Limitations

This thesis will deliver recommendations for the development of PLESpaces at
Uppsala Learning Lab. These recommendations will only regard usability. All
recommendations will be given from the students' point of view. The thesis will
not give any recommendations regarding the software performance or graphical
design. The thesis will not include any software development (i.e. coding).
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1.5 Method

This section will declare how the goals will be reached. More detailed informa-
tion on how these methods work and what has been found in research in their
�elds can be found in the Previous Work section (section 2.4-2.5).

In the �eld of HCI there are multiple ways of developing software. Common
methods are user centered system design, usage centered design and participa-
tory design. This thesis will not use any of these methods directly. Instead, this
thesis will use some of the methods taught and discussed at Uppsala University.
The main ideas are common for all of the methods above; to create a system
that will be easy to use.

In order to reach the goals listed above this thesis must do the following:

• Analyze previous designs and look into existing guidelines within the �eld
of interaction design.

• Understand which impact the implementation of PPIM may have on the
students.

• Analyze the needs of the students and investigate how PLESpaces can
satisfy them

For the �rst part this thesis will deliver design sketches of the PLESpaces plat-
form. These sketches will be based on previous designs done within the ROLE-
project. The existing sketches can be found in the Previous Work section (sec-
tion 2.5.1).

For the second part this thesis must gather information from the users. This
data will be gathered from two sources: One source will be personas and a use
case scenario that will represent di�erent student groups in order to cover the
needs of students in di�erent �elds. The other source will be feedback from
actual students taking a distance course at Uppsala University. Due to the
limited time and size of this master thesis there will be no data from deep
interviews with real life students. Instead all data will be gathered through a
user survey.

1.5.1 Interaction Design

Throughout the ROLE-project di�erent sketches and ideas of how a widget-
based learning system should look have been created by the ROLE-project par-
ticipants. Starting from these sketches new designs will be created. First the
existing setches need to be analyzed. The results from the analysis will then
be used to create new sketches. The analysis and creation of sketches will rely
heavily on the rules of heuristics created by Jakob Neilsen. These rules are
explained in the Previous Work-section (section 2.5). The new sketches will be
presented in a user survey to get further feedback from real-life students.
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1.5.2 Usability

The usability section is composed of two parts. Each having its own starting
point. The �rst part will be done through personas and a use case scenario.
This part will re�ect how students could act if a system like PLESpaces would
be implemented as intended by the ROLE-project. The personas will give data
regarding problems that may arise both in individual use and in team work.

The other part, a user survey, will be handed out to real students. These
students are taking a distance course during the summer at Uppsala University.
The course is called Social Media and Web 2.0. The students use a Learning
Management System (LMS) called Ping Pong to communicate and perform
certain course assignments [14]. As a distance course during summer there is
a good mix of new and experienced university students, some with experience
of Ping Pong and some who are completely new to the system. This student
group was chosen since their work will mostly be centred around the existing
learning management system at Uppsala University. They should therefore be
able to give reliable feedback as to which current features are valuable and not
valuable.

The survey will investigate how students use the existing system and what they
think about it. Do the students use the features included or do they prefer
external program to handle certain tasks (e.g. communication)?

The survey will also investigate the students' study behaviour. Where they look
for study material, how they communicate, how they cooperate in a group and
if they are used to work with many tools open at the same time. This part of
the survey aims to answer questions regarding the implementation of the PPIM
model into an IT-system.

In the end the evaluation will list usability recommendations for the new ex-
perimental platform. The evaluation will also attempt to answer some of the
questions asked by Uppsala Learning Lab.

• Should students set up their environment from scratch or should the
teacher propose a basic version?

• Should the student be able to set up his or her own goals?

� Should the teacher suggest goals?

� Who should con�rm that the goals has been reached � The teacher
or the student?

• Should the environment o�er interactive recommendations?

� Widget / Widget bundle recommendations

� Content recommendations

� Pedagogical recommendations
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2 Previous Work

As sir Isaac Newton once said: "If I have seen further it is only by standing
on the shoulders of giants." No academic research can be done single handedly.
The �rst part of this section will give a short summary of what has been re-
searched earlier within, or related to, the ROLE-project. These topics include
the personal learning environments, widgets and the psycho-pedagogical inte-
gration model. The second part will give an introduction to the methods and
tools used in this thesis. These topics include interaction design and the use of
personas.

2.1 Personal Learning Environments

A personal learning environment (PLE) is not an application. A PLE consists
of di�erent tools and services used in everyday learning [4]. A PLE is as the
name suggests personal. In a class of 30 students it is likely to �nd 30 di�erent
learning environments. A common set up is a word processor, a web browser,
a mail client and a communication tool. The web browser probably displays
multiple web sites including searches for academic research, tools for quickly
checking facts and a translating service. All of these programs and websites
take a lot of place on the screen, it also takes time to set up. There is also no
guarantee that these programs work well together. It might be preferable if all
these tools could be incorporated into one larger system with set standards for
synchronizing tools with each other.

Looking at the requirements from the ROLE-project (The full list can be found
in the requirements section, section 3.1) we �nd the following requirements:
�ROLE should provide users with the ability to construct and maintain a Per-
sonal Learning Environment. (PLE)� and �Inter-tool communication in the
PLE� [3]. This means that the experimental platform PLESpaces should allow
students to create a personal learning environment where the tools added should
be able to communicate with each other. Within the ROLE-project it has been
decided to build systems, like PLESpaces, as a widget space where individual
widgets, with widget-communication capabilities, can be added.

A special feature called recommendation service should also be included. This
service should analyse the user's behaviour, such as current goals and previ-
ous knowledge, and deliver recommendations. These recommendations include
tools, complete widget spaces and fellow students for collaboration.

2.2 Widgets

Widget is an ambiguous term. The de�nition according to Cambridge Advanced
Learner's Dictionary is "any small device whose name you have forgotten or do
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not know" or "an imagined small product made by a company". In today's
world of IT widgets often refer to a small single purpose application that can be
attached to a widget area. Widgets are used in systems like Apple's Macintosh
Dashboard, Gadgets in Microsoft's Windows Vista and Windows 7 and mobile
platforms such as Google's Android. In the ROLE-project and this thesis wid-
gets refers to "small portable Web-enabled applications" that can be run in a
web environment. [2]

2.2.1 OpenApp

Widgets are allowed to communicate with each other. If an action occurs in one
widget (e.g the user makes a selection) another widget could activate and react
accordingly (e.g. save information as a bookmark). Within the ROLE-project
a framework called OpenApps has been developed [5]. This framework de�nes
how widgets send and receive messages to and from other widgets.

2.2.2 Widget Space

Inspired by Google's system iGoogle the ROLE-project has developed the idea
that widgets should be added to domain speci�c widget spaces. iGoogle is a
service meant as a start page for web browsers. The user can add widgets to
this start page in order to access information and activities without leaving the
start page. [8] The widget spaces in a system like PLESpaces could be di�erent
courses or parts of a course [11]. One idea is that everyone can create spaces.
Each of these spaces should have a speci�c purpose. The creator of a widget
space adds widgets to the widget space and then invites users to share the space
with [2].

2.3 Psycho-Pedagogical Integration Model

The Psycho-Pedagogical Integration Model (PPIM) tries to identify how learn-
ing is best achieved. PPIM is based on the concept of self regulated learning.
The main idea is that learning a speci�c area is divided into phases where the
student plans, learns and re�ect. PPIM divides the students' work into four
phases: [1]

1. Learner pro�le model is de�ned or revised

2. Learner �nds and selects learning resources

3. Learner works on selected learning resources

4. Learner re�ects and reacts on strategies goals

The following paragraphs are short summaries of each of the phases in the
psycho-pedagogical integration model.
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2.3.1 Learner pro�le model is de�ned or revised

This is where goals and sub-goals are de�ned. Info such as previous knowledge
of the �eld and history of how learning was achieved is also taken into account.
As a last step system settings are added to �nalize the student's pro�le for the
current learning domain.

Here the ROLE-project suggests that the personalized learning environment
(PLE) should be able to react to the pro�le and make suitable recommenda-
tions. The student's pro�le is updated by the student (by self evaluation and
re�ection), by the PLE (by tracking and monitoring tools) and also by tutors
and teachers. From the pro�le the experimental platform should give recom-
mendations of for example students with similar goals for cooperation.

2.3.2 Learner �nds and selects learning resources

This phase focuses on the gathering of learning material. In this context learning
material includes traditional study material such as books and articles, but also
tools in the PLE. Learning resources could also include students with the same
goals.

In this phase the PLE should give recommendations of such learning material.
Recommendations should be based on the pro�le created in the previous phase.
The student should also be able to interact with other students and teachers to
share and receive resources. At the end it should always be up to the student
to choose his or her learning material.

2.3.3 Learner works on selected learning resources

This is the traditional learning phase. The student work with the chosen re-
sources to complete the goals set in phase one. During this phase the PLE should
encourage the student to perform self-assessment and allow external assessment
through other students and teachers. The information from the assessments will
be transferred to the next phase where re�ection will take place. It is up to the
student to decide if assessments from other parts should be included in the next
phase or not.

2.3.4 Learner re�ects and reacts on strategies goals

When the traditional learning is completed the student is supposed to re�ect
on the work done. Were the goals achieved? How were they achieved? Was
the strategy e�cient? The experimental platform should be able to assist the
student in this re�ection. The student then choose which of the re�ections
should be transferred to the �rst stage to update the learning pro�le.
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2.4 Personas

Personas are �ctional characters who represent a certain group of users. These
�ctional characters are often accompanied by a use case scenario where the needs
of the represented user group in the particular scenario is identi�ed. Since these
personas are not real users extensive research is needed to ensure these personas
re�ect the intended user group [7]. These personas are used as replacement
users in phases where the intended users are not reachable. This can be due to
practical reasons, such as geographical spread or time constraints.

Personas are given a name, age, occupation and sometimes even a picture, the
picture can be animated or a real photo. The goal of a persona is to make it
as lively as possible. When reading a persona's description and the following
scenario it should be fairly logical that the persona reacts in a certain way. One
way to create personas is to follow guides and check lists. One guide proposed
these steps for creating a persona, in this case named Alan [9].

• Get to know Alan, his business and family

• Follow Alan through a typical day

• Look at Alan's job description and role at work.

• Get information about what Alan does when he's not at work.

• Understand the concerns Alan has about his life, career, and business.

• Learn about Alan's computer experience.

• Understand the impact people like Alan have on our business.

• Read key demographic information about Alan and his family.

• Get a sense of what Alan does with technology.

• Review Alan's perspective on technology, past and future.

• Learn how Alan keeps in touch with people.

• Find out what Alan is like outside the U.S.

• Hear what Alan has to say.

2.5 Usability and Interaction Design

This part will give a short introduction as to what usability and interaction
design is. Tools will be presented that will aid the analysis of existing designs
and the creation of new ones.

Usability is a term which is widely used today. When it comes to de�ning us-
ability one is often directed to the phrase set by the International Organizations

17



for Standardization (ISO): "The extent to which a product can be used by speci-
�ed users to achieve speci�ed goals with e�ectiveness, e�ciency and satisfaction
in a speci�ed context of use".[6] Usability is, according to the ISO, contextual,
meaning a usable system is only usable in the context for which is was designed.
The ISO standard speci�es ways of evaluating usability and de�ning the context
of use, but it does not specify how to achieve a high level of usability.

Interaction design is one way of achieving high usability in a system. Interac-
tion design is as the name suggests about designing for interaction. "Interaction
design is an essential approach to the design of interactive systems" [12]. The
idea is that IT-systems should be designed with the users' interaction in mind.
Interaction design is sometimes connected to user-experience design and graph-
ical design. The main di�erence is that interaction design focuses on the use
and purpose of the program, where user-experience design and graphical design
focuses on the experience and looks of the program.

One common way of creating systems for easy use it to make sure it follows the
ten rules of heuristics [13].

1. Simple and natural dialogue.

2. Speak the users' language.

3. Minimize the users' memory load.

4. Consistency.

5. Feedback.

6. Clearly marked exits.

7. Shortcuts.

8. Good error messages.

9. Prevent errors.

10. Help and documentation.

2.5.1 Previous Designs

The following sketches have been developed by Uppsala Learning Lab. The
sketches are evaluated in section 4.1. These sketches are quite similar to sketches
developed at other universities within the ROLE-project. This is to be expected
since the ROLE-project, like many other EU-projects, is also about sharing ideas
and collaboration between countries.
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Figure 1: First draft from Uppsala Learning Lab

In the �rst �rst draft the work space is divided into two areas; one course-related
(top) and one personal (bottom). Both areas have a navigation area on the left
hand side were tools can be opened or closed by checking or unchecking the box.
New widgets can be added and existing widgets can be removed by clicking the
edit-link at the bottom of the navigation area. At the top the student can choose
which course to work with by changing tab. The student can also create new
personal spaces. In this example there is a personal space called Cooking. These
personal spaces are not to be confused with the personal area at the bottom
part of the screen. On the left hand side you can activate and deactivate the
tools for both the personal area and the workspace. Each tool has a coloured
icon to the left which shows when widget-communications has been initiated
and received.
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The second version is based on the �rst sketch but with a few improvements.
This version is a working system where widgets can be used to test the concept.

Figure 2: Second draft from Uppsala Learning Lab

The major improvement here is in the navigation area on the left hand side.
The change of activity icons to arrows clearly shows if an event has been sent
or received. The use of shapes, instead of colours only, should help colour blind
students.
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The third version is also a working version. This is an early screen shot of the
current version being developed at Uppsala Learning Lab.

Figure 3: Third draft from Uppsala Learning Lab

In this version the personal area has been minimized to a toolbar where the
personal widgets will pop up when used. The icons for sending and receiving
widget communications have also been removed. The main work area is larger,
allowing for either bigger and more readable widgets, or more widgets allowing
for easier multitasking. Another change is that di�erent spaces is no longer
visible by tabs at the top.
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3 Requirements

The major stakeholders in this development project are: The ROLE-project,
Uppsala Learning Lab and the users. Requirements from the ROLE-project
and Uppsala Learning Lab will be handeled in this section while the user's
needs will be taken into account in the next section.

3.1 Requirements from ROLE

The ROLE-project has stated the requirements for the entire project. This
thesis will only list requirements for a ROLE-based platform, such as PLESpaces
(Chatterjee, Law, Verbert. 2009).

1. ROLE should provide users with the ability to construct and maintain a
Personal Learning Environment. (PLE)

2. PLE should support the assembly of learning services / tools / resources.

3. PLE should allow users to switch between parallel learning context.

4. Sharing and collaborating in learning contexts.

5. Data based interoperability of services.

6. Inter-tool communication in the PLE.

7. ROLE should support the user in transitioning between di�erent learning
situations separated by time or organizational barriers / learning contexts.

8. ROLE architecture needs to be appealing.

3.2 Requirements from Uppsala Learning Lab

The requirements from Uppsala Learning Lab are mainly interpretations and
speci�cations of the requirements from the ROLE-project. There are, however,
some additions: One focus area at Uppsala Learning Lab is the idea of separating
di�erent courses into speci�c �spaces�. These spaces are areas where widgets can
be added.

1. The PLE should consist of widgets.

2. Widgets should be able to communicate with other widgets.

3. Each course should have its own widget space in the students' widget area.

4. Every student should have a personal space along with the course-speci�c
spaces.

5. Students should be able to create new widget spaces which can be shared
with other students.

22



4 Interaction Design

During the ROLE-project many sketches have been developed by di�erent con-
tributors. These contributors include, but is not limited to, Uppsala Learning
Lab. This section will start by analysing the sketches presented in the previous
work section (section 2.5.1). The information gathered from the analysis will be
used together with the results from the personas to create new design sketches.

In the ROLE-project most designs are quite similar. This thesis focuses on the
designs made by Uppsala Learning Lab as they requested the evaluations.

4.1 Analysis of Previous Designs

The analyses in this section are my personal re�ections made with the aid of
the ten rules of heuristics listed in the previous work section (section 2.5).

Looking at the sketches made earlier by Uppsala Learning Lab it is clear that
a certain concept is being followed. Each course is supposed to have a separate
workspace to which widgets can be attached. These tools does not appear in
other spaces, and these widgets can not communicate with other widgets outside
of the current workspace. This could become a problem if information is to be
transferred from one course to another. The solution is a personal widget area
which is available on each workspace. This area follows the user to all of his or
her workspaces.

In the �rst version one could argue that the personal area takes too much space.
Not allowing the widgets in the workspace enough room. In the second version
this is clearly visible. The only reason the image looks somewhat usable is
because it is not formatted to a computer screen. When viewing the design on
a regular (4:3) monitor the workspace is either be empty on the right or left side
or the user would have to scroll down to access the personal area. This e�ect
is even more apparent when viewing on a wide-screen (16:9) monitor. This
issue has been addressed in the third version. Here the personal area has been
modi�ed into a personal toolbar instead, allowing either more widgets or bigger
widgets.

In the �rst and second version there are indicators next to the widget names
on the navigation bars. These are supposed to show the user when widget
communications are initiated and received. In the �rst version these are marked
by coloured icons. There are two problems with these icons: The �rst problem
is that the icons take no consideration of the colour blind who may not be able
to distinguish between two actions. The other problems is that it is not certain
whether these icons are needed in the �rst place. This creates a con�ict with the
�rst and �fth rule of heuristics. One saying that no extra information should
be shown as it may cause confusion and the other saying that the user should
always be given feedback on what is going on inside the program. The �rst
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problem has been addressed in the second version where arrows have replaced
the icons to indicate the direction of the communications. The icons and arrows
have been removed in the third design removing the possibility of icons confusing
students. Feedback is given by marking new events inside a widget with a new
colour and contrast. It is unclear from the sketch if this would be visible if the
widget is minimized.

Looking at the �rst version widgets are opened and minimized using check boxes.
This may not be an obvious way to everyone at a �rst glance but users should
not need more than one demonstration to remember it. One issue is that check
boxes are not always that easy to click. It should therefore be possible to check
and uncheck the box and open widgets by clicking the widget name as well as
the check box. In the second and third version these check boxes are not present.
According to the people at Uppsala Learning Lab this is not intentional, it has
simply not been added yet. The same goes for the ability to add widgets which
in the �rst sketch is done by clicking �edit� in the navigation area. It is very
important that this feature is done correctly and in an obvious way since the
whole concept of the widget based system is that students are able to �nd and
add widgets that suit them best.

Summarizing the three versions there are some ideas to reuse and some to add.

• Divide the working space into a course-speci�c area and one personal area.

• The personal area should not take too much space. A toolbar is one way
of doing this.

• Adding and removing widgets should be easy to do.

• How to open and minimize/close widgets should be obvious.

• Widget communications should be visible, but should not interfere with
the user's focus.

4.2 New Design Sketches

These sketches are derived from the sketches made by Uppsala Learning Lab
with the ideas from the end of the last section implemented. The sketches are
made with the free version of the commercial tool balsamiq. The main idea is
to have the widget area as large as possible. The widgets should then place
themselves inside the widget area when opened. Widgets are never closed, they
are just minimized and the information should be available the next time the
widget is opened. The widgets are managed by a navigation bar on the side
where other resources as fellow students and teachers can be found. At the
bottom there is a bar containing the personal widgets.

There are two types of spaces, one is a course space. This space is created by
the teacher with a copy distributed to all students. The students will receive the
copy at the start of the course. This space will contain widgets recommended by
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the teacher. The students now have the option to add his or her own favourite
widgets in order to make the widget area personally optimized. The other type
of space is an empty space where students can create their own space from an
empty template. If a student �nds his or her space very useful it is possible to
share copies of the space to fellow students and also invite fellow students to
the space for group assignments and other group activities.
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Figure 4: Concept sketch of a widget space for a course

In the course version the teachers have selected some recommended widgets as
a basic version. The student then has the option to add a widget by clicking
the link �Edit tools�. The tools added in this design are quite self-explanatory
which could be useful when separating a large system into widgets. There is
however one widget that may not be so intuitive just by looking at the name.
The content reader is a widget that displays contextual information. If a link is
clicked in another widget the content reader will fetch the information from that
link. If, for example, a YouTube link is visited the content reader will extract
the video from the site and only show that instead of displaying the whole page.
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Figure 5: Concept sketch of a widget space for a group

The empty space version is here implemented as a group version. A student has
created a new work space and shared it with two fellow students for an assign-
ment. Together they add widgets they �nd useful and write their assignment in
the collaborative text editor. The functionality of the content reader is visible
here. After a search in the Wikipedia-widget the content browser will fetch the
requested article from Wikipedia and display it.

The personal toolbar is the same in both versions to show that it is independent
from the current work space and is the same everywhere in the system. The
personal toolbar will have to be edited in a special screen. This could be done
from a personal menu screen where other personal settings are edited and where
workspaces are managed.
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5 Usability Recommendations

The ROLE-project �nds four typical user groups: Users, peers, tutors and teach-
ers. [3] This thesis will focus on students. This is mainly since there is not
enough time to investigate all users. Students are chosen because they are the,
by far, largest user group and also because the author of this thesis is a student.

At Uppsala University there are many di�erent courses where students and
teachers have di�erent needs and di�erent tools available. In most basic courses
the student groups can be large with more than a hundred students attending
lectures and writing exams together. Some advanced courses only have 20-30
students in class, allowing the teacher to have a more personal relation to the
students. There are also distance courses where the teacher may not even see
the students once. Students and teachers in these courses have di�erent needs
which must be re�ected upon and taken into account when designing a new
system.

5.1 Personas

This thesis will use personas to represent di�erent user groups. The personas
will be presented in the �rst section. In the second section a scenario will be
presented and in the third section the personas will be used in the scenario to
�nd recommendations based on di�erent user groups.

Mikael: Mikael is 30 years old. Mikael is taking a course in
Swedish. He has earlier worked at a �lm distribution com-
pany. After a few years of work he has again found his pas-
sion for languages and is now studying to become a transla-
tor, hoping to combine his interests in �lms and languages.
Mikael lives with his girlfriend and their 2 year-old daughter.
Mikael's girlfriend wants to get married, but Mikael wants to
�nish his studies and get his career going before planning a

wedding. At the university Mikael is doing �ne. He plans his studies and makes
sure he has reads everything thoroughly in time for examinations and seminars.
He often takes responsibility and sets up sessions for him and his friends to
study together. Mikael is not really a computer guy. He uses his computer
to read the news and to update facebook from time to time. But mostly he
visits di�erent forums to discuss �lms in di�erent genres. The favourite genre
is Japanese animé. A few years back Mikael spent some time in Japan to get
acquainted with the Japanese culture and language. After all the writing on
forums and watching foreign �lms Mikael consider himself to be very pro�cient
in English. His goal is therefore to become a translator for Japanese and English
�lms.

Therese: Therese is 23 years old. She is currently studying
the candidate programme in economics. Therese has a fond-
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ness for fashion and spends a lot of time visiting and writing
blog posts regarding fashion. This led to her getting a job
as a salesperson in a fashion store after graduating from high
school. Two years later she started her studies at the univer-
sity. She really liked her work but she felt the fashion business
really did not o�er a future for her as she did not have a higher

education, and designing was not really her calling. Therese is hoping to get a
job as a business administrator at a fashion company. Therese lives in a student
dorm with 5 others and she really likes the social aspect. The only down-side is
that the kitchen is always messy. She would take more responsibility to organize
cleaning in the dorm, but it is currently managed by one who has lived there
longer and the rest does not seem to mind the messy kitchen. To stay in shape
Therese goes to the gym for spinning and in the summer time she takes long
jogging sessions with her favourite music loaded on her iPod. Therese's studies
are no problems, the only problem is all the parties going on. As she is active
in one of the student nations her social schedule is quite busy with her dorm
mates, people from school and also the active people at the nation.

Benjamin: Benjamin is 20 years old. After �nishing high
school he went directly to the university to start a bachelor
programme in computer sciences. Ever since his family got
their �rst computer when Benjamin was 5 years old he has
been fascinated by computers and computer games. In high
school he took a few programming courses, but mostly he
learned by himself. It started when Benjamin played com-
puter games and his team needed a website. Benjamin took

the opportunity to learn web coding and then moved on to more traditional soft-
ware development. Benjamin lives in a student dorm with 11 other people. He
likes the people living there but he does not spend that much time with them.
He spends most of his free time with his classmates, playing retro computer
games. Computer science studies are quite individual in the beginning which
�ts Benjamin perfectly. Benjamin does not have a problem with teamwork, he
just prefers working by himself and setting up his work in his way. Benjamin's
future is not really planned out. He is satis�ed with where he is right now and
tries to enjoy his studies and everything around it while it lasts. What he will
do for real when his studies are �nished will have to wait until later.

5.1.1 Scenario

The university where Mikael, Therese and Benjamin are studying has a web
based IT-system where all courses are managed. Each course has its own web
space where teachers can upload information and assignments and where stu-
dents can upload solutions to the assignments. The three courses that Mikael
Therese and Benjamin are taking have been selected for testing the new widget
based personal learning environment. This system is based purely on the idea of

29



the psycho-pedagogical integration model. The system is not an implementation
of the PLESpaces software.

During the course the students will be given an empty workspace where they
are supposed to add widgets they feel useful. They will receive one individual
assignment each to �nish by using the widgets they added. After the individual
assignment they will be given one group assignment each to �nish within their
groups which will contain random classmates.

Mikael As Mikael is not really a computer guy he has never used any previ-
ous system based on widgets. This means that he does not grasp the concept
of having small tools that all work independently. Instead he sees the whole
workspace as one program that currently does nothing. After a couple of days
of trying to understand what the system is about he has managed to add a
word processing widget and a widget for �nding academic articles. This work
has taken much time and Mikael now has to focus on his assignment. Since he
is feeling a bit stressed he goes back to his old way of studying, meaning he
searches for material in his usual way and writes his assignment in his standard
word processor and in the end copies it into the word processing widget and
hands it in. The assignment made Mikael quite annoyed, the system just does
not work as he expects it to.

For the group assignment he is lucky that someone else in the group has managed
to learn a bit more of the system and creates a shared workspace for the group.
Mikael is however not alone to have had problems with the individual assignment
and there is some resistance against using the new system. In the end the group
decides to use the word processing widget for concurrent writing and a shared
notepad for writing notes and adding references. For communication the group
uses Skype and e-mail.

Therese Therese on the other hand is somewhat used to computers. For the
individual assignment she is quick to set up a word processing widget and one
widget for spreadsheets. However, since she has never used the system earlier
her major problem is that she has no idea what kind of widgets are available.
Are there widgets for seeing interest rates in US for the last �ve years, and what
are they called? There are tips in the forums but as Therese has not added the
forum widget, in fact she does not even know there is such a widget, so she does
not see the them. In the end she has to rely on the tools she usually uses to
�nish the assignment.

For the group assignment her groups is rather mixed. Some managed to �nd
the forum and read the tips where others never even used the system since they
had no understanding of it. Due to time constraints the group work is divided
where the members who did not use the IT-system are assigned to �nd data that
can not be found with the current available widgets where the rest, including
Therese, use the IT-system to analyse the data and write the report. Since not
all of the members are using the system to do their work they are not available
for the communication which takes place inside the system.
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Benjamin Benjamin's individual assignment is a programming assignment. He
is supposed to develop part of program. Students do di�erent parts which each
perform a speci�c task. He starts by looking through the available widgets and
�nds the widgets for the forum and the one for reading course-related material.
He reads through the lecture notes and the assignment speci�cs. He now has an
idea how to �nish his assignment, but he needs some more help. Usually he just
searches the web for help, so he adds a widget for displaying search results and
saves all the links he needs. Lastly he adds a widget for writing code and starts
his coding assignment. After a while he realizes that he needs the code on his
own computer to compile the program, so he transfers all his code to his own
computer and �nishes the assignment there, using the IT system as a source for
information.

The group assignment is to take the di�erent parts from the individual assign-
ment and merge them together into a whole program. One of the group members
takes command and sets up a shared workspace with communication, a widget
for reviewing the code all the group members made and a widget for writing
the code together. Benjamin is happy that someone else takes command, but
is not happy with the way the workspace is set up. He changes the workspace
but it changes for everyone else which causes some argument in the group. In
the end the group leader again sets up the workspace and tells everyone else to
be happy with the layout, or at least stop arguing about it.

5.1.2 Results from personas

After looking through the scenario and the personas' problems and success a
few concerns arise. These must be taken into account when designing a new
IT system like PLESpaces. These will, along with results from the survey be
discussed in the analysis and discussion sections.

• The concept of widgets and the widget communication may not be clear
to everyone.

• Users must see a clear advantage of using the IT system instead of their
usual tools.

• Finding and adding widgets may take focus away from the actual assign-
ment.

• Speci�c widgets must be easy to �nd and add.

• If communication is to take place inside the IT system everyone must have
access to it.

• Some tasks may not be able to be performed within the IT system.

• Shared workspaces may cause confusion if everyone can change it.
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5.2 Survey

A survey was handed out to the students in the course Social Media and Web
2.0 at Uppsala University. The course is a distance course so the surveys could
not be handed out personally. Instead it was managed through a free online
survey service called Kwiksurveys. To encourage students to �ll in the survey
a gift card for the cinemas was sent to everyone who �nished it. In the end 21
out of 34 students sent in their answers.

The complete survey and results can be found in the appendix (section A). This
section will report on the important �ndings.

The survey starts out by asking a few personal questions, such as age, gender
and how long they have been studying. The results show a slight majority of
men (57%) and an average age of 25 with the oldest at 38 and the youngest
at 21. The experience from university studies is quite high where everyone has
studied at least one year and almost half (48%) with more than three years of
studies.

The survey continues to investigate what the students think of the current IT
system, called Ping Pong. The results from the survey shows that the system
is easy to navigate (62% vs 10%, meaning 62% agree or strongly agree and 10%
disagree or strongly disagree) but does not allow students to adapt it to their
needs (52% vs 14%).

The next part concerns how the students study today, in order to adapt a new
system like PLESpaces to their needs. The �rst question regards communica-
tions, and it has to be remembered here that the course is a distance course
which may a�ect the answers. The results show that students are no strangers
to using a built-in solution, 52% say they use it often or very often. This can be
compared to the other communication options, e-mail (28%), telephone (10%)
and third party clients, like MSN or Skype (5%). The survey continues by in-
vestigating how students study at the computer. When asked if the students
are used to multitasking in a IT-environment. 89% say they often have multiple
windows open at the same time when studying. It also �nds that 71% often or
very often use the computer to �nd relevant academic articles and 86% often or
very often use it to �nd free material (such as Wikipedia articles). Only 20%
often or very often visit the library to �nd relevant material.

Students are now shown the design sketch from the previous section (section
4.2) and asked for their opinions about it. This sketch is also meant to show
the concept of widget based systems. 81% consider the design to be easy to
navigate. 71% think the design would be easy to use. This is followed by
questions regarding the concept of widget based systems. Students are now
asked what they think of widgets communicating with each other. The question
asks if this would be assisting or hindering the student's studies. 67% think
it would be helpful and 5% think it would hinder them. At the bottom of the
design there is an area with personal widgets. When asked if the students would
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use this 62% said yes and 24% said no. Regarding the concept of widget based
systems 62% believe a system built on widgets could be made to be at least
as easy to use as today's systems. It should also be noted that only 24% had
previous experience in using systems based on widgets.

The survey now moves onto questions speci�cally asked by ROLE or Uppsala
Learning Lab. The �rst questions asks if the student would prefer to build a
widget space from scratch for a course or if the teacher should provide a basic
version. 90% said they would prefer a system suggested by the teacher. Other
questions regard the concept of setting up goals for a course. The �rst questions
is who should set up the goals. 57% say the teacher should set up goals together
with the student, 24% wants the teacher to set up the goals and 19% would like
the teacher to suggest goal from which the student choose his or her personal
goals. Notably 0% wanted to create their own goals. 67% wants the creator
of the goal to decide if the goal is achieved, 10% say the student should decide
and 14% say the teacher. It should be noted here that students were mostly
consistent. Those who wanted the teacher to set the goals also wanted the
teacher to decide (or the creator, which in that case would be the teacher).
There was one exception, one student wanted the teacher to set the goals but
he or she wanted to decide if they were achieved by him/herself. When asked if
the teacher should be allowed to see the goals 62% said yes, 24% said the teacher
may see the goals, but not if they have been achieved or not. There were no
students saying the teacher could not see the goals. The last questions asks
if the student would like to receive recommendations from the system. These
recommendations would be based on the goals set. 81% said they would like
recommendations of widgets that could help them in their studies. The same
amount would like recommendations of articles or web-based material that could
aid them in their studies. 67% said they would like recommendations of new
goals and subgoals. The same amount would also like recommendations of fellow
students to cooperate with. Even though the same amount of students answered
yes on the �rst two, and another amount answered yes on the other two it was
not the same students.

5.2.1 Results from the survey

The sample group contains an almost equal amount of men and women. The
age span is from 21 to 38 where 25 is the mean value. The results could therefore
be seen as representative of the students at Uppsala University.

• The current system is easy to navigate but does not allow students to
personalize it.

• Students have no problems using a built-in communication system.

• Multitasking and having multiple things on the screen at one time is noth-
ing new.
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• Students use the computer as their main source to �nd relevant sources.

• Widget communication would probably be a helpful concept.

• The concept of widgets would not be di�cult to learn.

• A personal toolbar would be useful.

• A big majority would like to receive a recommended set up for the workspace.

• None of the students wants to create his or her goals. Instead the teacher
should create them together with the student.

• Most students have no problems with teachers seeing their set goals.

• Automatic recommendations from the system is a good thing
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6 Analysis

This section will summarize the answers to the questions stated in the intro-
duction (section 1) and some thoughts about them. This section will be a bit
more personal than the earlier parts of the thesis as it will re�ect the author's
interpretations of the results.

The purpose and goal for this thesis were to:

• Investigate how the psycho-pedagogical integration model can be imple-
mented in PLESpaces in the way intended by the ROLE-project.

• Look at current prototypes and use them to create interaction design
sketches for PLESpaces

• List usability recommendations for PLESpaces

6.1 Integrating PPIM in PLESpaces

As stated in the previous work-section (section 2.3) the psycho-pedagogical in-
tegration model divides learning into four phases. In the �rst phase the student
is supposed to set up his or her goals for learning. No feedback regarding this
is given from personas, but the real life students answering the survey delivered
valuable input. Not one of the students answering the survey wanted to create
his or her own goals. Instead the teacher should create goals together with the
student. This may not be that realistic, specially in large courses. The ability
to create goals can be integrated into PLESpaces, but I seriously doubt the
possibility would be used by today's students. If we now assume that students
will not create their own goals they will probably only use the system to reach
the courses' goals, such as assignments. So PLESpaces will in this case be a
personal learning environment without focus on the students creating their own
goals. One could argue that students already set up sub goals based on the
assignments set by the teacher. This is simply a method of problem solving
where the main task is divided into subtasks. As a personal re�ection I have
only taken one course at the university where special emphasis was given to
setting up personal goals and following up on them. This course was a 15 credit
project course with 22 students and 3 teachers. I doubt this would have worked
in a 10 credit math course with 200 students and 5-6 teachers.

In the second phase of PPIM the student is supposed to �nd tools to reach the
goals set in phase one. In the ROLE-project this translates to adding speci�c
widgets to the student's workspaces. Continuing from the analysis of phase one,
where students do not create their own goals, students would now add widgets
that will help them to solve goals set by the teacher, such as assignments. The
information from personas suggest that �nding these tools may take focus from
solving the actual assignment. Responses in the survey suggest that students
want a basic version prepared by the teacher instead of creating their workspace
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from scratch. This is not that surprising. It is rare, at least in courses I have
personally taken that students are expected to �nd course material on their own.
It does happen that we are supposed to �nd an academic article about something
and refer to it. But the basic material is often prepared by the teacher. Again,
as a personal re�ection I have only been assigned to �nd material by myself in
one or two courses, not counting this thesis.

The third phase regards working with the selected tools to reach the set goals.
This phase should be no problem to integrate in PLESpaces as long as the
interface is usable. The main issue would be to make students use it in the �rst
place instead of using their own set up with OpenO�ce, Firefox, Skype Google
Calendar and Hotmail.

The fourth phase is aimed at re�ecting on the learning and how well problems
were solved. Personally I have rarely done this, at least not consciously. I have
noticed that I use my favourite places to �nd the information I need, but I
rarely have the time to actively re�ect on what was good and what wasn't after
�nishing an assignment. The thesis does not give that much feedback on how
this could be implemented. As most courses are today I make sure to �nish the
last assignment by the last day of the course and then I start a new course the
next day. Even with an IT-system with support for this there is just no room
for these re�ections. The one thing that comes to mind is the reuse of tools. If
a tool is used in one course and found usable it will likely be used again in later
courses and hopefully recommended to other students. This could be seen as
a re�ection but it would not be a separate phase rather than a merge between
phase three and four.

To summarize: PPIM can partially be implemented. The �rst phase will be
di�cult. Creating basic goals like assignments will, just as today, make students
create sub goals to �nish the main goal. The most realistic method would be
to encourage students to use a task manager where they list what they need to
do. Whether this can be interpreted as setting up goals is something that can
be discussed further. The second phase can be partially integrated. I believe
it will be very di�cult to make students build their environments from scratch.
Instead teachers should provide a set of basic workspace to which students can
add their own favourite widgets if needed. The third phase should be able to
be integrated without problems and the fourth could perhaps be merged into
phase three.

6.2 Design Sketches

To create the design sketches presented in this thesis I took the most usable
parts from the existing sketches and rearranged the workspace to re�ect the
results I found in my analysis of those sketches. The new sketches are designed
for students used to how websites look today. The new designs were presented to
the students �lling in the survey and the feedback was positive. A big majority
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thought the system would be easy to use and navigate. Since the work inside
the ROLE-project is not �nished I doubt the �nal version will look like this
as new features have to be added when new discoveries are made within the
project. However, I do believe that some elements in this design will be quite
usable in the �nal design.

6.3 Usability Recommendations

The list of recommendations I came up with can be found in the section with
the same name (section 5). Here I will just list the most important ones and
explain why I �nd them important.

�Users must see a clear advantage of using the IT system instead of their usual
tools.� (section 5.1) - Everyone works di�erently, we all have our own personal
way of solving problems. Some are more e�ective than others but it is not
often possible to say that one way is better than another. This is re�ected
in the way students work in school as well. When I've taken a look around
the classroom during assignments all screens have been di�erent. Information
sources are di�erent, the way of writing code is di�erent and the screens show
di�erent programs and windows. It will not be easy to convince students that
this new system will be better than the system they have set up in their own
way at home. It might be a good idea to focus on the social aspects, like
communication and cooperation.

�If communication is to take place inside the IT system everyone must have
access to it.� (section 5.1) - Communication is arguably one of the most im-
portant aspects of team work and needs to be accessible for everyone. I would
suggest that direct communication should be kept in the personal area. Having
it in the personal area makes sure it is always present. The only issue might be
that communication from other courses may interrupt the students work. One
way of solving this is to set availability on a course level, so only people in the
active workspace can see that the student is online. A widget for forum and
general communication within a workspace should not be possible to remove,
only minimized.

�Students use the computer as their main source to �nd relevant sources� (section
5.2) - I think Uppsala Learning Lab should focus on this. If PLESpaces can be
used to e�ectively �nd sources like articles and books or just to check some fact,
like Wikipedia and WolframAlpha, students may �nd it very useful. Using that
feature might be an entry to other widgets as well.

�Automatic recommendations from the system is a good thing� (section 5.2) -
It seems students would like to receive recommendations. The most requested
recommendations were widgets that might help do their work more e�ciently
or �nd relevant sources in a speci�c subject. From a usability perspective I
would suggest that these recommendations are very subtle. I personally �nd it
quite annoying when a program is trying to tell me something that I haven't
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requested. I'm not sure whether these recommendations should be able to be
turned o�. I would personally turn them o� in one second since the �tip-of-the-
day� dialogues in many programs just aren't helpful. These recommendations
might be seen as the same thing.

6.4 Analysis of the Survey Results

Most of the answers were in line with my personal oppinion as a student at
Uppsala university. There were some di�erences and other notable results I
would like to discuss here:

62% think Ping Pong is easy to navigate: Personally I would have clicked dis-
agree or strongly disagree. This may be becuase I am more used to computers
than others so I expect software to be designed and behave in a certain way. In
any case I have found myself clicking every single link in Ping Pong just to �nd
where my teacher uploaded the assignment I am supposed to do.

When asking students what they think of widget communication 5% answer
they think this feature would hinder them. Even though it is very di�cult to
make a system that everyone will like I �nd it hard to get the reason for this
response. My best guess would be that those who answered that it would hinder
them are either not that used to computers or did not really re�ect on what
the text meant. I believe that the reason behind Microsoft's success is that
all programs delivered with the operating system Windows and the o�ce suite
O�ce are very well integrated and communicate with eachother. However, when
designing a system with widget communication you could reduce the confusion
for users by making sure the user stays in control.
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7 Discussion

This discussion will be divided into two parts. The �rst part will discuss my
own work, this will re�ect on the method used and the di�culties that followed.
Any changes from the original plan will also be covered here. The second part
will discuss the results and analysis that this thesis delivered. These discussions
will lead to new questions and questions that may need more research. Some
questions will be be continued in the section of future work where I will propose
what could follow this thesis to ensure the usability of systems like PLESpaces.

In the speci�cation of this thesis the main task was to compare a new system
like PLESpaces to the existing system, Ping Pong. The question to answer was
if this new, proposed system, could be better than the existing one. In the end
this turned out to be a question very hard to answer. In what way is �better�
de�ned? Creating a more usable interface will not make a system better if the
system itself does not o�er the same services as the current one. Investigating
the whole system would mean extensive testing, which is far too big for this
master thesis. Instead the thesis took an angle to investigate how the new ideas
proposed by the ROLE-project could be implemented in PLESpaces while still
having a focus on usability.

The thesis speci�cation also speci�ed the method as a usability investigation
making use of �various tools in the �eld of human-computer interactions� and a
survey as the main sources of data. The various tools was not de�ned, which I
saw as part of the work, to actually �nd the most �tting tools for this assignment.
These tools were later chosen as a design analysis mainly based on the ten
heuristics of usability and a usability analysis using personas and a user survey.
The design analysis was pretty straightforward as it is something I usually put
my own designs (like websites etc.) through when I develop them. The personas
however was something that took more time than I expected. The hardest part
was to create the actual personas. At �rst I wanted to create them in a way
that answered the questions I wanted answers to, but I soon noticed this was
the wrong way. It was not until I let the personas actually re�ect the typical
person they were supposed to re�ect that they actually took shape and I was
�nally able to draw conclusions based on them. The personas were a great
help but one can argue that they do not cover all user groups who study at
the university and I agree. There are so many individual students studying at
Uppsala University that personas can not possibly do them justice. Personas
should therefore always be used together with real life users.

The real life students are in this thesis represented by the results of a survey.
This survey was handed out to students of a distance course during the summer.
One can argue that a survey should be distributed to students in more than one
course and I agree. If more time and resources were available I would have sent
the survey to more students, but sadly there were not. This could suggest that
the results are not valid and I would agree that they may not be 100% correct
but they are still useful. First of all the students in this particular course are

39



very used to computers and di�erent web based systems. There is also no
guarantee that they are from Uppsala University. Some have not seen a system
like this before and may therefore be more open to the new concept. Secondly
the answers are, in most questions, quite unanimous making the results usable.

7.1 Discussing the Results

The main question was how to implement the psycho-pedagogical integration
model into PLESpaces. The results show that it will be very hard to implement
the whole method as the ROLE-project suggests. The main di�culties are in
phase one and two where the student is expected to de�ne personal goals and
�nd tools to achieve them.

The results from the survey show that phase one is not well accepted. I person-
ally think this is because it is seldom you actually know what you will do in the
course. If you are to set personal goals they have to be very speci�c in order to
be achieved. Just a simple �I will improve my English vocabulary� in an English
course is di�cult to verify and even it is harder to verify if new words learned are
a result of the personal goal or if the student would have learned them anyway.
Setting speci�c personal goals would require more knowledge about the course
as they would have to be related to the course goals and assignments. Students
could of course create the personal goals based on the course goals and assign-
ments if these are available when the course starts. However, I do not think
this is the main idea of PPIM and ROLE. The idea, as I have interpreted it,
is that students are supposed to take more responsibility for their own learning
and learn the things that are not present in course goals and assignments.

Results from both personas and the survey suggests that the second phase also
might be di�cult to implement. Finding tools may not be the hardest part,
but �nding the best tool for the speci�c task may prove di�cult. It may even
take focus from the task at hand. In my university studies I have always been
taught that the most important thing is how you solve a problem, not the
exact tools you use. Knowing how to solve a problem but not being able to
�nd the speci�c tool to solve it will probably cause irritation. The idea of using
widgets and letting the students choose their own tools is not a bad idea though,
specially in team work. It is always a hassle �nding a common platform for the
work at hand. PLESpaces could provide that standard platform. My personal
suggestion would be to let teachers set up the workspace for the course, as
shown in the design sketches, where students are free to add their own widgets
if they �nd any they prefer. Then let students set up their own collaborative
workspaces for group assignments. This should, in part, satisfy the ideas of
PPIM.

This thesis does not really look that much at phase three and four. Phase three
only regards the using the tools to achieve the set goals. This is nothing new
from what students do today. Phase four however could maybe be implemented
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in some minor way. The di�culty in this phase is to give the students time to
re�ect on their work. The answer isn't to have courses �nish two days earlier for
re�ections as that would lead to time for relaxing, not re�ecting. What could
be done instead is to merge phase 3 and 4 together. It could be possible to have
students re�ect on their work while doing it. By simply asking the student if
the chosen set of tools is a good set up the student will re�ect on the choice.
The input can also be used to recommend a set up for next year's course.

If I am to make an educated guess to why this thesis' results turn out the
way they do I would have to suggest that the developers of PPIM have not fully
investigated the meaning of "Context of use" from the ISO-standard of usability.
Whith such a low percentage of acceptance the model has to be reviewed so that
the students' routines are taken into account in order to make all the features
in the �nal version of PLESpaces usable to everyone.
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8 Future Work

These questions are derived from the analysis and the discussion in the previous
sections. I would suggest looking into these questions before launching a system
like PLESpaces.

Interactive Recommendations: The survey shows that students would like
to have contextual and automatic recommendations inside the system. Students
specially requests recommendations as tools to use and where to �nd reliable
sources. This area would need some extra investigation. What kind of recom-
mendations should be shown? When should the recommendations be shown?
Should the student be able to turn them o�?

Making Students use the System: Today students have their own personal
learning environment set up. Making them switch may not be easy, some stu-
dents may even have paid for commercial program licenses. The students must
see a clear advantage in order to change, preferably without being forced into
the system. Maybe focus should be on the social aspect of cooperation?

Personal Goals: As it is today students are not very keen on setting their own
goals. In fact not a single one in the survey wanted to set their own goals. The
questions here is simple: Should the method of setting goals be forced upon the
student or not? If yes: How would this be done? If not: Should someone else
set up the goals, or should this phase be discarded in the system?

Choosing tools: This phase is not widely accepted. The survey and personas
show that students does not want to create their own set up. Instead the teacher
should set up a basic version which students can edit at will. Group spaces can
be left empty and students build their own workspaces there instead. Is this an
acceptable implementation according to the PPIM?
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A Survey

The survey was given in Swedish, this is my translation of the survey to English.
The survey was done through a web service called kwiksurveys (www.kwiksurveys.com).

Page 1 - Introduction

A current EU project called ROLE is currently taking place around Europe.
The purpose is to encourage students to take more responsibility for their own
learning. One step is to allow students to build their own learning environment.
The main quiestion for ROLE is if this could be done with an IT-system. Up-
psala Learning Lab who administrate �Studentportalen� and �Ping Pong� are
currently developing an experimental platform to investigate this. Please note
that there are no current plans to develop such a platform to replace �Stu-
dentportalen� or �Ping Pong�. The project at Uppsala Learning Lab is just an
experimental platform developed for research.

This survey aims to get students' feedback regarding the current system used at
Uppsala University: Which tools are used? Which tools are not used? Which
tools are missing? At the end of the survey you will �nd a sketch of what the
new experimental platform could look like. Following the sketches are a few
questions where you are asked what you think of them and if you would use
such a system if it was available. Page 1 � Who are you?

1. Sex

Male 57%
Female 43%

2. Age - Oldest: 38, Youngest: 21, Average: 25

3. I've studied at a university for:

< 1 year 0%
1-2 years 24%
2-3 years 29%
3-4 years 14%
4-5 years 19%
> 5 years 14%

Page 2 - Your thoughts on the current system At the following questions
you can answer from 1 to 5 where 1 = I do not agree at all and 5 = I fully agree.

4. I see myself as an experienced user of Ping Pong:

1 0%
2 24%
3 43%
4 24%
5 9%
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5. Ping Pong is easy to navigate:

1 0%
2 9%
3 29%
4 48%
5 14%

6. I can modify Ping Pong to better suit my needs:

1 9%
2 43%
3 34%
4 9%
5 5%

7. I use all the functions available in Ping Pong

1 9%
2 67%
3 19%
4 5%
5 0%

8. I have seen the following tools in Ping Pong (even though I have not used
them)

See my progress 95%
Upload/download documents 100%
Frequently asked questions 95%
List students 100%
Bulletin-board 66%
Discussion forum 100%
Contact the teacher(s) 76%
Private messages 71%
Notes 33%
Calculator 24%
Calendar 24%
Document portfolio 38%
Log book 5%

9. I have used the following tools in Ping Pong
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See my progress 95%
Upload/download documents 95%
Frequently asked questions 81%
List students 90%
Bulletin-board 43%
Discussion forum 95%
Contact the teacher(s) 52%
Private messages 38%
Notes 5%
Calculator 14%
Calendar 0%
Document portfolio 24%
Log book 0%

10. Is there any tool you are missing in Ping Pong?

"Access to material from earlier editions of the course - Students are too limited
to the material uploaded by the teacher"
"Having the mail at the same place"
"Possibly some form of simpli�cation and more distinct tabs"
"There should be some sort of time plan (date and task), which are �lled as you
progress"
"A feed that is constantly present, and in such a way that the feeling of activity
is boosted."

Page 3 � Your learning methods Here are some questions regarding your
learning methods. You answer on a scale from 1 to 5 where 1 = never and 5 =
very often. In some questions you may click �other� and add your own ideas.

11. To communicate with my classmates I use:

Option 1 2 3 4 5
Communications inside Ping Pong 29% 5% 14% 14% 38%
E-mail 62% 5% 5% 14% 14%
Third-party system (MSN, Skype etc) 62% 14% 19% 5% 0%
Phone 67% 10% 14% 0% 10%
Other 95% 0% 0% 0% 5%

Other: Facebook groups.

12. When we are writing a group assignment we:
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Option 1 2 3 4 5
We meet in school or at another physical location 48% 5% 5% 33% 10%
We split the task/document into parts and all group
members do their part

29% 19% 19% 14% 19%

We work in the same document at the same time
(e.g. Google Docs)

48% 14% 19% 14% 5%

Other 81% 0% 5% 0% 14%
Other: Dropbox, Built-in forum.

13. When I work with my own tasks:

Option 1 2 3 4 5
I only have one window open. 90% 10% 0% 0% 0%
I frequently switch between a few windows. 29% 19% 29% 10% 14%
I have a lot of windows open at the same time. 5% 0% 5% 19% 71%

14. When searching for study material:

Option 1 2 3 4 5
I visit the library 43% 24% 14% 10% 10%
I search for academic articles on the web (Uppsala
University's �Samsök�, Google scholar etc).

5% 5% 19% 19% 52%

I use free services to search for material (Google,
Wikipedia etc)

5% 10% 10% 24% 52%

Other 95% 5% 0% 0% 0%
Other: Dropbox, Built-in forum.

Page 4 � A layout draft for the new experimental platform

(Students are now shown the images available in the Interaction Design section.)

These images are just a draft of what the system could look like. The imortant
part is not the design in itself but the underlying concept. Look at the images
and then answer a few questions using the same pattern as before (1=I do not
agree at all, 5 = I totally agree).

The concept is to use a more �exible system than the ones used at Uppsala
University today. This should allow the student to create his or her own learning
environment.

The platform makes use of small tools (called widgets) which has speci�c uses.
This could be anything from uploading/downloading �les, to word processors
and communication tools. Every course has its own space where tools can be
added. The course-speci�c space is created by the teacher. The teacher also add
tools that could help the students. Students are then able to add and remove
widgets by themselves to create a more personal learning environment. At the
bottom you will �nd a personal area. This area is not course-speci�c and will
follow the user between di�erent spaces.
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You can also create new spaces. In these you can add any tools you want. When
you create a space you can share it with other students. In group assignments
it could be helpful to create a space just for that assignment and share it with
your group members. In that space the group members can work together for
example by writing in the same document at the same time.

15. I think the system would be easy to navigate

1 0%
2 14%
3 5%
4 43%
5 38%

16. I think the system would be easy to use.

1 0%
2 5%
3 24%
4 33%
5 38%

17. At the start of a new course, would you like to create your own space or do
you want your teacher to set up a basic version?

I want to create my own space from scratch 10%
I want suggestions from the teacher. 90%
I do not know 0%

18. Do you �nd it intuitive to open/minimize tools by ticking the checkboxes?

Yes 62%
No 14%
I do not know 24%

19. Tools can communicate with each other. For example, if you click on a
youtube link in the chat system or forum the content viewer will load the video
directly. This way you do not need to open more windows or tabs. Do you
think this would help you in your studies?

Yes, it would speed up my learning process 67%
I do not think it would help my studies, but it wouldn't hinder them either 29%
No, it would make it more di�cult for me to concentrate. 5%
I do not know 0%

20. The lower part of the space is reserved for personal tools. These tools will
follow you to other spaces as well. Would you use this feature?
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Yes 62%
No 24%
I do not know 14%

21. Extra thoughts, criticisms and suggestions.

"Super idea! I would also like library catalouges and schoolmail and hotmail
available"
"Too messy, too much text and boxes"
"I like the idea of a general view. I'm using multiple monitors at once"
"I think the concept can work for a lot of students but not for everyone. I can
feel that this kind of work space would give me too much information, causing
me to lose focus"
"I think the concept is good but it is important to keep in mind to keep the
system as easy as possible to begin working with and understand"
"Very nice! I hope this will be implemented! Design wise I believe in something
like the design above, meaning extremely lightweight. Content wise I think it's
brilliant!"
"The biggest problem with systems like Ping Pong is that it is too time con-
suming to upload and share documents. This is where systems like Dropbox are
great"
"I like that 'everything' is available at once. In that way I don't have to waste
time clicking around to �nd what I'm looking for. I would like to see the
participant-list to be sorted after online status."

Page 5 � Widget based systems Here we will ask you a couple of questions
regarding your experience with systems based on the same idea as the new
experimental platform. (1= I do not agree at all, 5=I totally agree) After that
a couple of questions regarding setting personal goals will follow.

22. I have worked which consists of small tools � widgets (e.g. Macintosh
Dashboard, Google Android, Gadgets in Windows Vista/7, iGoogle)

1 19%
2 29%
3 29%
4 14%
5 9%

I believe a system built upon widgets could be made just as easy to use as a
traditional systems.

1 5%
2 9%
3 24%
4 43%
5 19%
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One of the central parts of ROLE is the idea that students should de�ne and
follow up on their own goals. These goals will be set outside the formal require-
ments to pass the course. Achieving the goals will not have an e�ect on the �nal
grade.

23. Would you like to create your own goals or should your teacher de�ne them?

I want to create my own goals 0%
My teacher should de�ne my goals 24%
I want create goals together with my teacher 57%
Suggested goals from the teacher which I choose from 19%
I do not know 0%

24. Who should decide if the goals have been achieved?

Me 10%
My teacher 14%
Whoever set the goal (if both student and teacher create the goals) 67%
I do not know 9%

25. Do you want the teacher to see if you have reached your goals,

Yes 62%
Only the goals, not if they have been achieved or not 24%
No 0%
I do not know 14%

26. Would you like to receive recommendations from the system on how you
should go about achieving your goals?

Tools that help me in my work 81%
Material (automatic searches) 81%
New sub goals or new similar goals 67%
Students for collaboration 67%
Other 0%
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