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Summary

This document is an evaluation report containing the results of the second of two empirical evaluations in
corporate settings performed in cooperation with WP 8. It describes the training material that has been used
during the training events, the structure of the second training and evaluation events that have been
performed in industrial and corporate settings and finally presents evaluation results of the second empirical
training and evaluation in GRAPPLE.
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1 Introduction

According to [KLC96], “[e]valuating the effectiveness of research ideas is an important aspect of any work.”
That is why the GRAPPLE technical annex provides for “two empirical evaluations in corporate settings that
will be performed in cooperation with WP8". This deliverable is an evaluation report documenting the results
of the second of those two empirical evaluations and builds on the refined and improved versions of the
evaluation framework [SH10] and evaluation guidelines [SHV+10] as developed in WP8.

1.1 Structure of the document

Section 2 focused on the background and the initial prerequisites for the second round of empirical
evaluation. Section 3 focuses on the creation of the actual courses that have been used for the authoring
pilots as well as for the learning pilots. It not only describes the used courses in detail but also sums up the
experience the respective authors had using the GRAPPLE Authoring Tool (GAT). Sections 4 and 5 describe
the authoring and learning pilots, respectively, by answering the questions what training material has been
used, what training events have been performed, how the target group was composed and how each single
event has been structured. Both sections (section 4 as well as section 5) conclude by providing the
evaluation outcomes, the results of the training and evaluation events collected using the evaluation
methodology that has been developed in work package 8.

2 Background and Constraints

As indicated by the GRAPPLE technical annex, the major objective of this second empirical corporate
training and evaluation events was not only to evaluate the improvements and benefits of the final
implementation of the GAT software as well as of the integrated learning management systems but also to
demonstrate those final implementations using real-life examples and scenarios. This summative evaluation
of the GRAPPLE tools aims at making people aware of the GRAPPLE system and at demonstrating how
potential users can adopt GRAPPLE software in practice.

2.1 What has been evaluated?

As the final evaluation in corporate settings is situated at the end of the project the main hypothesis for this
final round of training and evaluation events consequently consisted in evaluating the GRAPPLE software
artifacts providing a user interface that can be evaluated. As the evaluation of GALE is being covered by
work package 9 the evaluation in work package 10 not only focused on evaluating the improved version of
the GRAPPLE authoring tool (GAT) but also on the learner perspective (see section 5). The evaluation of the
learner perspective has been realised using commercial learning management systems that have been
integrated in the GRAPPLE environment and are therefore enabled to provided adaptive GALE courses to
the learners.

2.2 Focus of evaluation

Designing the training and evaluation events for this deliverable the focus was on the following two major
aspects: training curriculum and evaluation pilots.

2.2.1 Training curriculum

Similarly to the first empirical evaluation in corporate settings (cf. [PSBO10]) this second and final round of
empirical evaluation in corporate settings also tried to closely follow the training curriculum designed in
deliverables D10.2 ((MBZ+09], p. 14-15) and D10.4 (see [MBH+10]) structuring the training and evaluation
events into a “common 3 tier system architecture” ((MBZ+09], section 2.2, p. 10-11). Those three tiers
consist of the following categories:

1. adaptation concepts and methodologies
2. applications and functionalities

3. adaptive learning environment
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Whereas the first training events in WP10 focused on tier 1 and tier 2, i.e. an introduction to the GRAPPLE
project, its concepts and GAT, this second round of training and evaluation events in WP10 puts the
emphasis on tier 2 and tier 3 by concentrating on an improved version of GAT and on the integrated versions
of GALE and commercial learning management systems like CLIX and eLex.

2.2.2 Evaluation pilots

This second empirical evaluation should follow the two-fold approach of conducting an authoring and a
learning pilot as depicted in deliverable D8.2b ([SHV+10], section 3.1, p. 9ff) describing the refined and
improved evaluation guidelines for the final evaluation in the GRAPPLE project.

3 Authoring Case Studies

A major objective of this second round of evaluation in corporate settings was not only to evaluate the
improvements of the authoring tools in GRAPPLE but also to evaluate the learner’'s view on the TEL-
environment GRAPPLE offers to the learners. An essential aspect of such an evaluation is an adaptive
course the participants of the evaluation can use. As WP10 focuses on evaluation in corporate settings, this
evaluation wanted to offer a course to the participants that was both interesting and useful to them. The
following sections specify how such a course has been set up.

3.1 Authoring Case Study at IMC

Looking for an apparently useful topic for participants from corporate settings, finally the topic of self-
management has been chosenand consisted of approaches for self-management. For the sake of having a
huge set of online resources available, it was decided to create an adaptive course about three popular
approaches in self-management;“Getting Things Done” (GTD) by David Allen (see [gtd]), “Zen To Done”
(ZTD) by Leo Babauta (see [Bab08]) and “7 habits of highly effective people” (7habits) by Stephen R. Covey
(cf. [Cov90]).

3.1.1 Objective

The main goal of this authoring case study was to finally obtain an adaptive course about popular
approaches in self-management. As there was no such introductory course providing an overview over
several methods in this area such a course had to be created from scratch using already available online
resources about the respective approaches.

3.1.2 Procedure/Method

The steps that needed to be taken in order to transform a vague idea about a potential interesting course
about self-management into an adaptive course ready for delivery to the learners in GALE can be found in
this section.

3.1.2.1 Thinking about the course structure

First had to be decided what material and what concepts needed to be part of this course, in other words
creating a domain model for this course. Obviously, as soon as reasoning about a domain model the DM-tool
of GAT comes into play. In order to also to keep track of thoughts and comments as well as to zoom in on
certain aspects while hiding others, a design step was pre-installed. When the course was created, the DM-
tool did not have such features yet. The self-management course started with a mind map. The outcome of
this brainstorming phase is depicted in Figure 1.
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Figure 1: Screenshot mind map self-management course

3.1.2.2 Creating the domain model (DM)

Essentially, the mind map as shown in the above screenshot visualises a top-down approach breaking down
the three approaches of self-management into smaller concepts the respective approaches are constructed
of. For the GTD approach those smaller concepts consist of 5 phases, ZTD breaks down into 10 habits and
the 7habits approach obviously can be divided into 7 habits. Since this top-down approach implies a rather
hierarchical structure connecting each of the concepts, the next step was to transform each of the mind map
concepts into concepts for the domain model.

Reproducing the hierarchical structure

One of the goals for the final deployable adaptive course was enabling the user to browse the induced
hierarchical top-down structure between each of the mind map concepts as a menu in the adaptive course.
At design time, this information was not obvious to the authors but by closely working together with the
respective GALE developers it became clear how the domain model and the concept adaptation had to be
designed to achieve this. As a result each of the concepts in the domain model had to be connected, using
the ‘parent’-relation to reproduce the hierarchical structure from the mind map. Finally, all of the online
resources retrieved for the mind map concepts were attached as a resource to the corresponding concept in
the DM-tool.

Defining an order

Another design characteristic in mind was the order of the concept hierarchy in the adaptive course. The
intended design implied that every phase and every habit appears in the same order as in the respective
approaches. Again, working closely together with the GALE developers learned that only relating the
concepts using the ‘parent’-relation is not enough to induce the desired order over all the concepts. In
addition to this a special ‘order’-attribute had to be applied to every concept so that the value of the ‘order’-
attribute would specify the position of the concept in the adaptive course and how it would finally appear in
the hierarchy.

Cleaning up online resources

Copies of some of the used online material have been created that have been stored on the servers. This
was mainly done for some selected resources in order to sanitise the content being displayed to the user.
Although some selected resources for the concepts were available as HTML files on the servers, it was
decided not to apply any content adaptation. Instead the focus was on realising adaptive navigation in the
adaptive course. The basic setting for comparing adaptive courses has been provided with no restrictions on
the navigation to adaptive courses where the adaptive navigation recommends the user what concept he
should visit next.

Final domain model for self-management

The result of this transformation step from the initial mind map to a DM-representation in GAT is depicted in
the following screenshot of the domain model for the adaptive course about self-management.
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Figure 2: Screenshot domain model (DM) for the adaptive course about self-management

3.1.2.3 Creating the concept adaptation model (CAM)

Having a domain model ready at hand, the next step was to create the respective concept adaptation model
(CAM) in order to define the pedagogical rules for the adaptive course. In order to be able to realise a
comparative study in the WP10 learning pilot (cf. section 5.2) it was necessary to create two different
versions of the same adaptive course about self-management. The first version should not contain any
prerequisites giving the learner all freedom to browse every concept in the course without any prerequisites
to do so. Although this version of the course did not rely on any pedagogical constraints there were still some
aspects to consider.

Find the right starting point

First had to be indicated what concept the adaptive course should start with. For this purpose the G-Start
CRT was used, being one of the pedagogical relationships that are available to the course author in GAT by
default. Using this CRT it was defined that the adaptive course should start with the “Selfmanagement”
concept providing a brief overview of all approaches presented in this course.

Reuse concept hierarchy

As indicated in the previous paragraphs (see 3.1.2.2) one of the design goals was the reuse of the original
concept hierarchies as navigation menu in the final adaptive course. For this purpose, the ‘parent’-relation in
the domain model of the course had to be introduced. But in order to finally obtain the desired effect upon
deployment of the course it was also necessary to add a special CRT to the CAM. The CRT that had to be
added here was the G-Layout CRT. This CRT is responsible for inducing a navigation menu from the
‘parent’-relations in the DM. As the final navigation menu should contain all the concepts from the domain
model every concept from the domain model had to be added to this CRT.

Keeping track of user movements

Last but not least the navigation menu in the self-management course should indicate to the user whether he
has already visited a certain course concept or not. The way of achieving this was to make the adaptive
engine (GALE) aware of the fact what concept the user has recently visited. The G-Knowledge-Update CRT
was used, which is responsible for updating predefined knowledge variables of the respective concept as
well as updating the ‘visited’ attribute of a concept. Considering that this behaviour was needed for every
concept in the course, again all concepts from the DM were added to this pedagogical relationship.

Final CAM without prerequisites




~ A

(=3 Snt
RUJ/Irr.

c
m

D10.5 - Second empirical evaluation report in corporate settings (v1.2),

Adding the above mentioned CRTs finally resulted in a ready-to-deploy CAM for the self-management
course without any additional prerequisites. The final CAM for this first version of the adaptive course is
represented in Figure 3.

Figure 3: Screenshot CAM Self-management course without prerequisites

Extending the CAM with prerequisites

The second version of the adaptive self-management course aimed at implementing the principle of adaptive
navigation by defining recommendations what concept should be studied before another concept. This
second version started from the CAM that was already developed for the first version of the course and
additional prerequisite relations were added. On the one hand-side the G-Prerequisite CRT was used, which
is available in the CAM-tool as one of the default CRTs available to the authoring user. This pedagogical
relationship was used in the course whenever expressing that a set of certain concepts should be studied by
the learner before other concepts are considered suitable.

Introducing a modified prerequisite CRT

This CRT was usable in the authoring process as long as the prerequisite set contained exactly one concept.
There is a relatively high similarity between the different approaches of GTD, ZTD, and 7habits which just
had to be exploited during the design of the adaptive self management course. This approach implied that a
set of concepts was needed as prerequisite where not all but one or more of the concepts need to be studied
before other concepts become suitable. For this reason a new prerequisite CRT called G-Disjunctive-
Prerequisite was introduced. This implementation has been realised in close collaboration with the GALE
developers.

Thus After studying one of several concepts in different approaches like “Process_ZTD, Collect_ZTD or
Collect” another concept like “Process” became suitable for the user. By studying and visiting one of the
three required concepts, the user could continue with the recommended concepts in the course.

Final CAM with prerequisites

After having modelled the corresponding relationships the final CAM was obtained, including the desired
prerequisites. The resulting CAM for the second version of the adaptive self-management course can be
found in the following figure (Figure 4):
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Figure 4: Screenshot CAM Self-Management with prerequisites

Deployment
In order to make this adaptive course available to all WP10 partners both created CAMs have been deployed

to the GRAPPLE adative learning environment GALE and can be retrieved and accessed by any component
integrated in GRAPPLE. The course version without any prerequisite relationships® as well as the course
version including prerequisite relationships® are publicly available. A screenshot of the deployed course

about the 3 different approaches to self-management is shown in Figure 5.

Figure 5: Screenshot deployed adaptive course about self-management

1
http://pcwin530.win.tue.nl:8080/gale/concept/gale://gale.tue.nl/cam/SelfManagementTest Course/Selfmanag

ement
2 http://pcwin530.win.tue.nl:8080/gale/concept/gale://gale.tue.nl/cam/Selfmanagement V2/Selfmanagement
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3.1.3 Outcomes/Experiences

This section sums up all the experiences of the authoring process with GAT in order to create the adaptive
course about self-management.

3.1.3.1 Authoring a domain model using the DM-tool

In the approach to create a rough structure for a not yet existing overview course a mind mapping tool was
used in the first step. This was due to the fact that certain aspects like a drill down view of a certain concept
and its related concepts or commenting a concept were not yet available in the DM-tool. Though it remains
unclear how many people also follow such a mind mapping approach for drafting their course design it would
certainly be a great idea to offer an import feature in GAT for importing mind map xml formats. Using such an
import mechanism it would have been possible to directly imported the mind map xml description by
converting mind map concepts to DM concepts and connections between mind map concepts to ‘parent’
relations just as it now has been done manually (see section 3.1.2).

As indicated in the above section about the authoring procedure it is definitively a good idea to directly
present relations and attributes to the user that need to be used in specific way. This way the author can
achieve the desired outcome like obtaining a navigation menu using ‘parent’-relation and G-Layout CRT and
defining the ‘order’ attribute to induce an order on this navigation menu. Including such information into a
more prominently positioned tool-tip or including this in an online manual or online tutorial would certainly be
appreciated by future users of GAT.

During the authoring process there was a special case where it was tried to transform an existing hierarchy
structure into a DM only using the ‘parent’-relation. In the case where one has to related 5 or more concepts
to the same parent, one has to do several clicks in order to induce the ‘parent’-relation between the parent
and each of the desired children. A feature that would certainly speed up the authoring process would be the
possibility to relate one to many or many to many concepts. One could relate 5 concepts at once to the same
parent concept using the same ‘parent’-relation without having to do too many clicks.

3.1.3.2 Authoring a domain model using the CAM-tool

As the description of the authoring procedure in section 3.1.2 highlights, one of the major benefits of the
CAM-tool is the possibility to create different CAMs over one or more domain models making this approach
very flexible.

In order to obtain a navigation menu in the adaptive course certain CRTs like the G-Layout CRT are needed.
It would be good to have them either explained in more detail or have them added to the online help or
online tutorial respectively. This would allow a potential user to directly see what steps need to be taken in
order to achieve the desired outcome like this navigation menu.

Another benefit of the CAM approach was that an own pedagogical relation (G-Disjunctive Prerequisite)
could easily be introduced and it could be used right away to formulate the own prerequisite conditions for
the adaptive course.

4 Authoring Pilots

Section 3 focuses on the authoring pilots that have been organised in WP10. It describes training and
evaluation material that has been used for these authoring pilots and describes each of the single authoring
pilots in detail.

4.1 Objective

A successful authoring process is a necessary prerequisite and starting point for enabling adaptive learning
experiences. The investigation whether the GRAPPLE framework and tools are suitable and well-perceived
for creating adaptive courses is therefore an important aspect and part of evaluation. The authoring pilots
conducted in the summative evaluation phase continued the training and evaluation events on GAT in order
to examine improvements of the final implementation. Similar as in formative evaluation, functionality,
usability and acceptance of GAT were addressed in the collection of quantitative and qualitative data.

The authoring pilots focused on the main authoring tool set, in particular the DM and the CAM tool, which
target regular authors. The CRT tool, which is part of the ‘advanced mode’ of GAT and intended for use by
expert authors only, was also covered in the presentation/demonstration part of the event but was not dealt
with in detail in the hands-on session.
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4.2 Training Material

This section describes the general training material that has been provided to all evaluation partners in
WP10. Individual training material that a specific partner has used in order to organise his authoring pilot is
described in the sections about the separate authoring pilots.

4.2.1 GRAPPLE general introduction

As it cannot be assumed that all workshop participants share the same knowledge about the GRAPPLE
project or know the GRAPPLE project at all, the workshop agenda again accounted for a general
introduction about GRAPPLE. This introduction was based on the introductory slides (cf. Figure 6) that had
already been developed for the first round of evaluation.

Figure 6: Screenshot introductory slides authoring workshop

Due to the limited time frame in each of the 2h-workshops conducted by IMC the introductory material was
split in two halves. This way it became possible to present the general project information to the participants
in about 10 minutes. For other partner workshops also the second half of the slides could be used in order to
introduce core components of GRAPPLE to the workshop participants.

4.2.2 GAT report on latest status

The remaining aspects of the agenda, apart from the user feedback questionnaires, have been covered in a
single presentation comprising the latest status of the GAT development as well as a hands-on part guiding
the participants through the authoring process (see Figure 7). These slides have been based on the slides
developed as part of the training material in WP9 and have been adapted according to the evaluation
settings in WP10.
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Figure 7: Screenshot slides authoring pilot

The first part of the slides about the GRAPPLE authoring pilot showed some screenshots of the latest
available GAT version (18th of November 2010) and explain the separate parts of the GAT.

Figure 8: Screenshot slides GAT status

Figure 8 shows an extract of the screenshots that have been used in the slides. This part of the slides
demonstrated the DM tool, the CAM tool and also provided a quick glance of the CRT tool although this was
not in the focus of the authoring workshops.

4.2.3 Create domain model

The second part of the slides of the GRAPPLE authoring workshop have been designed as an interactive
hands-on part where the workshop moderator and the participants could proceed in a step-by-step manner
from creating a domain model with the DM tool to the final deployment of the adaptive courses that have
been designed by the participants.

In order to make the workshop more appealing and useful for the participants it was decided to work with the
knowledge domain of self-management. The whole domain model and adaptive course will be described in
detail as part of the learning material of the learning pilot conducted in WP10.
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Figure 9: Screenshot hands-on part reduced domain model for ‘Getting Things Done’

For the authoring pilot the focus was on a reduced subset of the self-management domain that was used for
the hands-on part of the workshop (cf. Figure 9). This reduced sub-domain focused on the self-management
method “Getting Things Done” by David Allen (cf. [gtd]) and the 5 phases of this model.

4.2.4 Create and deploy an adaptive course

The authoring workshop slides (Figure 7) also provided the user with a description of what steps to
undertake in order to convert the static HTML course about the reduced GTD domain into an adaptive
course and to deploy this course on GALE.

4.2.5 Sample Course material

Apart from the mentioned slides the training material also comprised simple HTML pages about the self-
management method GTD and its 5 phases serving as an illustrative example for an already existing online
course that needs to be transformed into an adaptive course. This simple example consisted of an overview
page as shown in Figure 10 and 5 additional pages about the respective phases of GTD: Collect, Process,
Organize, Review and Do.

Figure 10: Screenshot simple HTML course about GTD

These pages have been made publicly available® so the moderator and participants could use them during
the workshop.

3 http://www.learning-demo.eu/grapple/wp10/selfmanagement/demo/
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4.3 Evaluation Material

The evaluation topics of interest in the authoring pilots were usability, users’ opinion on GAT functionality,
and user acceptance, building on the central aspects of the first round of evaluation. To be able to actually
compare the results from summative evaluation with the formative evaluation outcomes, mostly the same
evaluation instruments have been used.

The evaluation material is based on the evaluation material as suggested by the D8.2b Evaluation
Guidelines and consisted of an online survey created and administered with the LimeSurvey online survey
facilities (compare D8.1b Refinement and Improvement of Evaluation Framework, section 2.1.2 Overview of
LimeSurvey). The survey covered a set of in total four questionnaires on: demographic data, GAT
functionality, usability and user acceptance. The questionnaires were administered in the sequence as
presented below.

4.3.1 Demographic Data

The demographic questionnaire (DQ) contained questions about gender, age, profession, experience with
virtual learning environments (VLE), and authoring experience. Computer literacy was not assessed with
separate scales, because first of all in the formative evaluation it could be shown that participants in the
authoring workshops generally featured advanced experience and secondly as this saved time to focus on
the actual feedback on GAT. The information on experience with VLE and authoring as collected with the DQ
was assumed to provide sufficient relevant information referring to computer literacy.

4.3.2 GAT Functionality

To gather the participants’ opinion specifically on GAT and the functionality of the individual tools, the
Questionnaire on GRAPPLE Authoring Tools (QGAT), as already applied in the formative evaluation, was
used again. The originally designed questionnaire (compare D8.1a, section 7.2.2 and D8.1b, section 6.1.3.2)
was reduced to those items referring only the main authoring tools (DM, CRT, and CAM tool), covering 24
items in total on: the time spent on working with GAT (1 item), GAT in general (5 items), DM tool, CRT tool
and CAM tool (6 items each). All questions (except the first one) had to be answered on a five-point rating
scale ranging from 1 ‘predominantly disagree’ to 5 ‘predominantly agree’.

In contrast to the questionnaire version used in the first evaluation round, this time there was no request for
additional explanation and comments for each item. Instead, a general comments section was included at
the end of the questionnaire. This way not only the overall appearance of the questionnaire could be
considerably enhanced but also its length could be considerably reduced, while still keeping the possibility of
gathering qualitative feedback with this questionnaire. Due to the interactive character of the workshop, a
plurality of comments from participants could be expected during the event.— This was a more convenient
and straightforward way for participants of providing comments and could be used as an additional source of
valuable qualitative feedback.

4.3.3 Usability

In addition to the GAT-specific questionnaire that was used (and which also included the aspect of usability
in explicit questions for each tool), a standard usability scale was used. In the formative evaluation the
IsoMetrics questionnaire ((GHD99]) had been applied in its short version, which still covered 75 items. The
experience with this questionnaire however, was that participants perceived it as rather lengthy, which
negatively affected response rates. For the summative evaluation it was therefore decided to switch to a
better manageable instrument. The ISONORM 9241-10 questionnaire ([Prii99]) was the best option for that.
Similar to the IsoMetrics, this questionnaire is in line with the ISO Standard 9241-10 and gathers user
feedback on seven aspects of usability: suitability for the task, self-descriptiveness, conformity with user
expectations, suitability for learning, controllability, error tolerance and suitability for individualisation.
Compared to the IsoMetrics it is considerably shorter and contains only 35 items (5 items for each 1SO
principles) to be responded on a seven tier, bi-polar answer scale. This questionnaire was an optimal
candidate to substitute the IsoMetrics, because of their common basis on the ISO standard. It could be
demonstrated empirically, that both questionnaires provide similar and comparable results (cf. [Fig09]). This
way, the workload for participants could be reduced while maintaining the possibility of a comparison
between formative and summative evaluation results. A more detailed explanation why the short version of
the IsoMetrics questionnaire was chosen, can be found in the deliverable about the evaluation framework
(see [SH10], chapter 2.2).
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4.3.4 User Acceptance

Finally, the users’ opinion with respect to different relevant aspects of user acceptance was collected. Taking
the Technology Acceptance Model (see [Dav86]; [DBW89]) as a basis, the following components of user
acceptance were addressed: perceived usefulness, perceived ease of use, attitude and intention to use. The
corresponding questionnaire (Subjective Impression Questionnaire — SIQ) was adapted from Jung et al, (cf.
[JLS08]) and had already been applied in a formative evaluation. The instrument consists of in total 19
statements that have to be answered on a seven-point rating scale with anchors ranging from strongly agree
to strongly disagree.

4.4 Authoring Pilot at IMC

This section outlines the authoring pilot that has been organised by IMC. It provides a general description of
the pilot, the participants, the basic agenda as well as the procedure according to which the authoring pilot
itself has been conducted.

4.4.1 General description

Instead of organising a single authoring workshop, the authoring pilot at IMC comprised of 4 individual
workshops at the premises of the respective participants. Each of these workshops took 2 hours. The dates
at which these workshops took place are provided in Table 1:

Date Number of participants
18.11.2010 1
18.11.2010 2
23.11.2010 3
25.11.2010 3

Table 1: Overview of authoring workshop by IMC

All of the individual authoring workshops mentioned in the table above took either directly place in
Saarbriicken, Germany or in the region.

4.4.1.1 Language

The workshops have been held in German, accompanied by slides in English. As most attendees had
experience in international collaboration, they also had the necessary level of English needed in order to
interact with an English interface.

4.4.2 Participants

Participants of the individual authoring workshops were recruited from the network of corporate research
partners and companies who themselves are either directly involved in the authoring process of technology-
enhanced learning or have broad experience regarding design and authoring of a course as well as a sound
knowledge of their users’ needs who finally will participate in the authored courses. The participants were
eager to know more about the latest GRAPPLE development and have not been paid for taking part in the
training event.

4.4.3 Basic Agenda

For the final evaluation of the GRAPPLE authoring tool in the respective authoring workshop a basic agenda
has been developed as depicted in Table 2.

Duration Training aspect

10min GRAPPLE brief general introduction

10min GAT report on latest status
35min Create domain model
35min Create and deploy adaptive course

30min Feedback (questionnaire)
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2h Total

Table 2: Basic agenda of the authoring pilots organised by IMC

The focus on the second training module was as outlined in deliverable D10.2 (cf. [MBZ+09] p. 11 section
2.2), the training module about the GRAPPLE authoring tool covering the modelling tools. However, this
agenda only focuses on the DM-tool and the CAM-tool. Although 1.5 hours may seem to be a relatively short
period of time regarding the interaction of the tools to be evaluated, this time constraint has been imposed by
the participants from industry. Even if the participants have not been asked to work with the GRAPPLE tools
some period of time before the evaluation workshops, many of them already took part in the first round of
evaluation.

4.4.4 Procedure

The individual authoring workshops conducted by IMC closely followed the agenda as depicted in section
4.4.3. Each of the individual workshops has been split into an introductory part providing a general
introduction to the project and a hands-on part where the participants actually used the GAT. In this context
the major objective of the authoring workshop was to solve the task of using GAT in order to transform a
provided simple static online course about GTD into an adaptive version. This section takes a closer look at
the single steps in the authoring workshops.

4.4.41 GRAPPLE general introduction

The first part of the authoring workshop used the introductory slides as described in section 4.2.1. This part
of the training took about 10 minutes and did not lead to any further discussions between the moderator and
the participants. This was also due to the fact this first part of the authoring workshop only contained
presentation material.

4.4.4.2 GAT report on latest status

The second item on the agenda of the authoring workshops focused on providing the participants with a brief
presentation on what the most recent GAT version looks like and what improvements have been achieved so
far. This status presentation essentially used the first half of the slides as described in section 4.2.2.

4.4.4.3 Create domain model

Subsequent to the status presentation about GAT the hands-on part of the authoring workshop started. This
hands-on part is based on the second half of the slides described in section 4.2.3. It has been designed in
such a way that the moderator and participants could follow the slides as a step-by-step manual guiding
them through the task of transforming a small online course about GTD into a corresponding adaptive
version using GAT. The material has been designed in such a way that the respective pilots clearly focused
on “[rleal [tlasks and [a]ctivities” (cf. p.129 [CSKFMR87]) according to the “minimal manual’ approach by
Carroll.

Essentially, this step-by-step process consisted of the following subtasks:
1. Use the DM-tool to create a domain model about the static GTD course reasons

2. Use the CAM-tool to create a sample concept adaptation model using the already available
sequence of the 5 phases of GTD

3. Deploy the created course in GALE and verify the results

In this first part of creating a domain model the sample demo course from section 4.2.5 has been used. The
task for the participants consisted of creating a domain model about the GTD principle using the provided
HTML pages. This was accomplished by creating concepts in the DM for each of the corresponding HTML
pages, relating them to each other according to the HTML structure and assigning respective properties and
resources to those concepts so that the resulting domain model looked like the DM shown in Figure 11.
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Figure 11: Resulting domain model for the sample HTML course about GTD

4.4.4.4 Create and deploy an adaptive course

The next step the workshop participants had to complete in order to create an adaptive course was to create
a CAM using the DM they just developed in the previous step. Similarly to the previous step the moderator
and the participants were using the hands-on part from section 4.2.4. In this step the participants had to
apply default CRTs available in the CAM tool in order to create an adaptive course where the sequence of
the 5 different phases of GTD should be modelled using the “G-prerequisite” relation from the default set of
available so-called pedagogical relations (CRTs). The resulting CAM according to the training material is
shown in Figure 12.

Figure 12: Screenshot CAM simple HTML course about GTD

Finally, this part of the authoring workshop allowed the participants to deploy their created course to GALE
and control and use the adaptive courses they had just created. At the end of the hands-on part every
participant managed to have an adaptive version of the simple GTD course. A screenshot of this deployed
version can be found in Figure 13.
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Figure 13: Screenshot of the deployed adaptive course about GTD and its 5 phases

Obviously, the hands-on part comprising the usage of the DM-tool as well as of the CAM-too, resulted in
many comments, remarks, feedback and questions for every of these individual workshops. Those have
been recorded by the moderator and included as a comprised summary in section 4.7.2.

4.4.45 Feedback (questionnaire)

After the hands-on part the participants provided their feedback on the GRAPPLE authoring tools by filling
out the evaluation questionnaires on usability and user acceptance (see section 4.3).

4.5 Authoring Pilot at ELS (GILABS)

This section provides an overview of the authoring pilot that has been conducted by eXact learning solutions
(ELS) formerly known as Giunti Labs (GILABS).

4.5.1 General description

The authoring pilot conducted by ELS was organised as a face-to-face workshop and was held at the 12" of
November 2011 in Genoa, Italy.

4.5.2 Participants

There were 8 persons from different fields: medical, automotive, manufacturing, high school anduniversity.
Four people attended the morning only and used the DM tool and the CAM tool without saving and deploying
their exercise. The four others attended the whole day and deployed a running application with adapted
contents. They did complete the questionnaire.

4.5.3 Basic Agenda
The workshop has been organised using the following agenda:

Time What has been done

09:30 | Participants presentation

09:40 | Introduction to the GRAPPLE project

10:00 | Demo of the adaptive course on knots

10:30 | Registration of each participant to GAT/GALE and access to GRAPPLE
Tutorial

10:45 | Analysis of each participant’s course and hypotheses of adaptation
11:00 | Coffee break

11:15 | Each participant creates his Domain Model (DM)

12:00 | Each participant links his Domain Model (DM) to his resources and
contents
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12:30 | Each course is deployed (non adaptive)
13:00 | Lunch
14:00 | Each participant creates his Adaptation Model (CAM)

15:00 | First deployment of adaptive course

16:00 | Each adaptive course is deployed and running

16:30 | User feedback (questionnaires)

17:00 | Group discussion and organisation of Learners Workshop (online 50%
adaptive, 50% static)

17:30 | Closing

Table 3: Agenda for the authoring workshop organised by ELS

4.5.4 Training Material

This section describes what additional training material has been used for the authoring pilot by ELS. The
material mentioned in this section has not been used by all evaluation partners in WP10.

4.5.4.1 Adaptive course about knots

In addition to the slides that have been provided to all partners, the authoring workshop at ELS used an
adaptive course about knots as shown in Figure 14.

Figure 14: Screenshot presentation adaptive course about knots

This adaptive course had already been prepared as part of the GRAPPLE EPMB meeting in Barcelona

4.5.4.2 Adaptive course about the GRAPPLE project

Besides the slides presenting an adaptive course about knots, the authoring workshop organised by ELS
also relied on the adaptive GRAPPLE tutorial developed by Professor Paul de Bra. This tutorial is publicly
available® and provides an introduction to the GRAPPLE project, its architecture and the individual
components involved in this architecture. A brief excerpt can be found in Figure 15.

4 http://pcwin530.win.tue.nl:8080/gale/concept/gale:/gale.tue.nl/cam/GRAPPLE/GRAPPLE
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Figure 15: Screenshot GRAPPLE adaptive tutorial

455 Procedure

Regarding the procedure of the authoring pilot conducted by ELS, this section highlights some of the
workshop aspects as indicated in the respective agenda (see section 4.5.1) and explains what training
material has been used to demonstrate those aspects.

4.55.1 Introduction to the GRAPPLE project

In order to introduce the GRAPPLE project to the workshop participants the moderator at the ELS workshop
has used the public adaptive GRAPPLE tutorial as described in section 4.5.4.2. Using this tutorial the
GRAPPLE project and the related GRAPPLE components were explained to the participants.

4.5.5.2 Creation of Domain Model (DM)

At this stage of the authoring pilot the presentation of the DM-editor as well as the creation of domain models
have been pointed out to the participants. The demonstration of the DM-tool has been realised using the
slides presenting the adaptive course about knots which is described in section 4.5.4.1. After the
presentation of this example course the participants have been requested to create analogue domain models
for courses stemming from their own areas of work or research. The participants created their own DM in the
fields of: programming languages, foreign languages and zoology.

4.5.5.3 Creation of Concept Adaptation Model (CAM)

Similar to the creation of the domain model, the task for the participants was to augment their recently
created domain models with the respective CRTs using the CAM-tool.

4.5.5.4 Group Discussion

The group discussion was organised according to the general procedure guidelines for an individual or group
interview as described in [SHV+10], section 6.1.3.3.

4.6 Authoring Pilot at ATOS

This section provides an overview of the authoring pilot as it has been organised by ATOS.

4.6.1 General description

The training and evaluation event led by ATOS was given as an authoring workshop focused on adaptive
learning. This event has been publicly announced in the news section on the GRAPPLE website (see Figure
16 : Announcment ATOS authoring pilot):
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Figure 16 : Announcment ATOS authoring pilot

As shownin the above screenshot, the authoring workshop has been held in Madrid on the 1* of December
2010.

4.6.1.1 Language

The workshop was given in Spanish, accompanied by slides in English. The moderators at ATOS assumed
that as most attendees have experience in international collaboration, they have the necessary level of
English needed in order to interact with an English interface. Later on, the evaluation partners at ATOS
chose to refer to this aspect of interface language in the evaluation questionnaires as well.

4.6.2 Participants

In order to receive a feedback which truly represents the industrial sector, ATOS chose to invite members of
TELSpain (http://www.telspain.es/), the Spanish Network of Technology Enhanced Learning initiatives, to
take part in the evaluation event, as well as industrial partners collaborating with ATOS in various activities
(Technosite, CEPAL and more). A total of 10 participants fully attended the workshop and all of them
completed the feedback questionnaires.

4.6.3 Basic Agenda

As indicated in the above screenshot the authoring workshop at ATOS has been organised according to the
following agenda:

Duration Training aspect
15min Introduction to adaptive learning
10min GRAPPLE introduction

10min GAT latest status

35min Create a domain model

15min Coffee break

35min Create and deploy an adaptive course
30min Group discussion

30min Feedback (questionnaire)

3h Total

Table 4: Basic agenda for the authoring pilot organised by ATOS
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4.6.4 Procedure

The authoring workshop conducted by ATOS closely followed the agenda as indicated in section 4.6.3. The
workshop has been split into several parts including introductory parts, a status presentation, hands-on
parts, a group discussion as well as a feedback part. This section details every single part.

4.6.4.1 Introduction to adaptive learning

This introduction has been provided using the introductory slides as described in section 4.2.1. Most
participants of the workshop were already well acquainted with the field of adaptive learning so this
introduction was kept quite short.

4.6.4.2 GRAPPLE introduction

Prior to the workshop, participants have been provided with a link to the GRAPPLE project website so most
participants arrived with some knowledge of the project. However, it was interesting for some of the
participants to discover who the partners are behind this collaboration.

4.6.4.3 GAT latest status

In addition to the slides about the latest status of GAT (see 4.2.2), ATOS also added an example of a course
on ,creating a questionnaire with Google forms®. Through this example, which describes an activity most of
the participants are familiar with, ATOS managed to convey the meaning of a concept, a relation and a
resource.

4.6.4.4 Create a domain model

Following the guidelines in the presentation as described in section 4.2.3, participants at the ATOS authoring
workshop successfully managed to create a domain model of a small self-management course accordingly.

4.6.4.5 Create and deploy adaptive course

Since many system bugs were encountered by the participants during this authoring workshop , the
moderators at ATOS have finally chosen to demonstrate the process, asking participants to follow the
actions step-by-step. Although this is not the preferred method, it allowed them to record many software
problems which have been reported later on to the development team. Finally, due to an error, it was
impossible to run the course they had jointly created, so the moderators used a similar course they had
prepared in advance.

4.6.4.6 Group discussion

Similar to the workshop held by ELS, the group discussion took place following the general procedure
guidelines for an individual or group interview as described in [SHV+10], section 6.1.3.3.

4.6.4.7 Contribution to dissemination

This workshop has been announced on various channels in Spain, such as TELSpain and national research
projects. In addition, it has been announced on the GRAPPLE website as well as on LinkedIn. Although no
participants have registered from outside of Spain, we think this workshop has promoted public awareness
regarding GRAPPLE.

4.7 Results

4.7.1 Results from Questionnaires

In total 25 participants (20 male and 5 female) of the authoring workshops of the different business partners
responded to the evaluation questionnaires. One person only completed the QGAT but did not respond to
the ISONORM questionnaire on usability and the SIQ on user acceptance aspects.

The average age of participants was 34.64 (SD = 9.48), with a range from 26 to 58 years. Most participants
were researchers (13 people), and seven people indicated a background of computer science (e.g. IT
consultant, computer scientist, e-learning consultant) and four denoted themselves as ‘teachers’. 10
participants indicated that they had also taken part in a GRAPPLE authoring workshop in the formative
evaluation phase, 15 did not participate in a workshop on the GRAPPLE tools before.

The majority of participants (19 people) have several years of experience with virtual learning systems; only
one person indicated to have about one year of experience, one reported an experience of one to several
months, and one person responded to have no experience with VLE so far (3 people did not respond to the
question). With respect to the frequency of using VLESs, the responses showed a greater variance: 9 people
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indicated to use VLE daily, 6 persons responded ‘several times a week’, and 8 persons indicated a use of

less frequently than a week. An overview of responses can be found in Table 5.

How often do you use virtual learning environments?

Valid
Frequency | Percent | Percent
Valid never 1 4.0 4.2
:/322 lIrequently than once a 8 320 333
several times a week 6 24.0 25.0
daily 36.0 37.5
Total 24 96.0 100.0
Missing 1 4.0
Total 25 100.0

Table 5: Frequency of using VLE.

Participants’ experience with respect to authoring was likewise varied: 12 people indicated to have some
experience, 7 to have advanced experience, and 4 denoted themselves as expert authors. Only two people
responded to have no authoring experience (compare Table 6). In general, it can be assumed that
participants had advanced computer literacy; most of them have already long term experience with VLE and
use them regularly, and most of them also have at least some authoring experience

Are you experienced in authoring courses with a vir tual learning environment?

Frequency Percent
no experience at all 2 8.0
some experience 12 48.0
advanced experience 7 28.0
expert user/author 4 16.0
Total 25 100.0

Table 6: Authoring experience.

The question ‘How well do you know the evaluated software?’ was on average responded with a score of 3
(SD = 1.18, MEDIAN = 3). Given a possible range of the score from 1 = ‘very poorly’ to 7 = ‘very well’, this
indicates a rather low perceived experience and knowledge of the authoring tools. This is in line with the
limited duration of the authoring workshops and is also reflected in the estimated time spent with the
authoring tools. The time spent on working with the GRAPPLE authoring tools was estimated on average
2.64 hours (SD = 1.83, MEDIAN = 2.0), with a range from 1 to 8 hours. The mean time spent (M = 3.0, SD =
2.56) and experience (M = 3.5, SD = 0.85) indicated by participants who had attended an authoring
workshop before, were a bit higher than for those who participated for the first time (M = 2.35, SD = 1.0 and,
respectively, M = 2.64, SD = 1.28) — this difference was however, not statistically significant.

The results of the different aspects of usability according to the 1SO standard 9241-10 collected with the
ISONORM questionnaire are listed in Table 7. When taking a look at the profile that results for GAT on
individual usability aspects as illustrated in Figure 17, it shows that the average scores for all aspects are
located rather in the medium part of the score, which has a possible range of 3-21 for each usability aspect.
The best results could be determined for ‘suitability for the task’ (M = 13.33, SD = 3.7, MEDIAN = 13.0),
‘controllability’ (M = 13.17, SD = 3.69, MEDIAN = 13.0), and for ‘suitability for individualisation’ (M = 12.96,
SD = 3.56, MEDIAN = 13.0). For these three aspects participants’ assessments are located above the centre
point of the scale. Although the respective scores are still in an area of moderate usability, they clearly show
a positive tendency. Participants perceive the authoring tools as satisfactorily suited for authoring, and they
feel that the dialogue with the tools is moderately controllable towards the goal of the authoring task. The
tendentially positive result for ‘suitability for individualisation’ argues for the generic and open character of
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the authoring tools. It allows adaption of the authoring process and tools to the needs of the individual author
(and his/her intentions with respect to the domain model and adaptive strategy). The least favourable results
could be clearly determined for self descriptiveness (M = 8.71, SD = 4.51, MEDIAN = 9.0) and for error
tolerance (M = 9.67, SD = 3.69, MEDIAN = 10.0). These results argue for a weakness of GAT with respect to
these usability aspects. The tools are apparently not really immediately comprehensible and do not support
the task by a high error tolerance and minimal corrective actions to be taken to achieve an intended result.
The overall usability score that could be determined is on average 82 (SD = 18.42, MEDIAN = 80.5). This
results also lies in the area near the centre of the possible score range of 21-147, with a tendency towards
lower scores. According to the interpretation manual, this result just misses the point of satisfactory good
usability, but argues for further improvement of the software according to the aspects that did not score well.

N Minimum Maximum M Std. MEDIAN
suitability for the task 24 9.00 21.00 13.33 3.70 13.0
self descriptiveness 24 3.00 20.00 8.71 451 9.0
g‘)’(gfe‘ggt?gﬁf with user 24 5.00 19.00 12.75 3.87 13.0
suitability for learning 24 4.00 18.00 11.42 3.99 11.0
controllability 24 6.00 21.00 13.17 4.02 13.0
error tolerance 24 3.00 17.00 9.67 3.69 10.0
suitability for individualisation 24 3.00 20.00 12.96 3.56 13.0
overall usability score 24 54.00 119.00 82.00 18.42 80.5

Table 7: Results on usability.

Note (Table 7: Results on usability.): The value range for the score of each aspect (suitability for the task — suitability for
individualisation is 3 — 21). The value range for the overall usability score is 21 — 147
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Figure 17: Results on the individual usability aspects.

In order to complement these results on usability by further results, specifically on the individual authoring
tools and their functionality, the responses gathered with the QGAT were analysed. By averaging across the
items associated with either GAT as a whole or an individual tool, mean scores on the respective subscales
were calculated (with a possible score range of 1-5 and higher values indicating a better result). An overview
of results is given in Table 8. The average scores and medians for DM, CRT and CAM tool are clearly
located above the centre point of the scale, which indicates a satisfactory good result for the individual tools.
The best results could be determined for the CRT tool (M = 3.51, SD = 0.99, MEDAIN = 3.67); this needs
however to be considered with some caution as the respective items were in general responded by fewer
participants than the rest of the items. This reflects that the CRT tool was (deliberately) not comprehensively
covered in the training, leading to fewer respondents feeling able to answer the respective items (see Table
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9). For the two remaining tools, the CAM tool received a slightly better assessment than the DM tool. The
score for GAT as a whole is lower than the assessments of the individual tools, but with the mean and
median located exactly on the centre point of the scale still indicates moderate quality (M = 2.99, SD = 0.59,
MEDIAN = 3.0). Correlation analyses showed that the usability score from the ISONORM questionnaire is
positively correlated with the score for GAT as a whole (r =.575 p<.01), i.e. participants who positively
assessed the usability of the authoring tools also gave a positive judgement on the QGAT items relating to
GAT as a whole.

Mittelwert Std- MEDIAN
GAT_score 2.99 0.59 3.00
DM_score 3.31 0.66 3.33
CRT_score 3.51 0.99 3.67
CAM_score 3.35 0.73 35

Table 8: Results on QGAT.

For a more detailed analysis in order to identify specific issues with respect to the authoring tools, the
responses and mean scores to the individual items were consulted (see Table 9). It is evident, that the best
results turned out for the terminology used for the CRT and the CAM, i.e. ‘pedagogical relationship’ and
‘adaptive story line’. The mean scores between 3.82 and 4.06 (and respectively, medians of 4 and 4.5) for
the respective items (QGAT13-14 for CRT and QGAT19-20 for CAM) indicate that participants feel
comfortable with these notions and find them intuitive, and would not prefer other terms instead. This result
is not that evident for the term ‘subject matter graph’ for the domain model (QGAT7-8); still, average scores
are located slightly above the centre point of the scale (with medians of 3.0); the term used can therefore
also be interpreted as appropriate. Another noticeable outcome when considering the individual items is, that
the CAM and the CRT tool are not considered highly usable (QGAT15 and QGAT21), with mean scores of
2.67 (SD = 1.01) for the CAM tool and 2.83 (SD = 1.04) for the CRT tool. On the other hand, the DM tool
(QGAT9) was judged slightly more positively (M = 3.17, SD = 1.09) and was also assessed as a bit easier to
learn than the other two tools (QGAT10 for the DM tool; QGAT16 and QGAT22 for CRT and CAM). In
summary, all three tools show results of medium quality with respect to usability and ease of learning. The
way of modelling and representing a domain model in the DM tool is considered as comfortable by
participants (M = 3.64, SD = 1.04, MEDIAN = 4.0), while the results for the CRT and the CAM tool argue for
moderate acceptance of the formalisation mode. For the items on GAT as a whole, again flaws on usability
are reflected (M = 2.64, SD = 1.1, MEDIAN 2.0). The possibility to differentiate between different users
(QGAT3) was assessed positively (M = 3.35, SD = 0.93, MEDIAN = 3.5).

Subscale |item N | Minimum |Maximum Mean Std. MEDIAN

GAT QGAT2. [The GRAPPLE authoring
toolset allows to appropriately translate
my intended teaching approach into an
adaptation course.]

QGATS3. [The GRAPPLE authoring
toolset allows me to differentiate between
users with different background
knowledge.]

QGAT4. [The GRAPPLE authoring
toolset is very usable.]

QGATS. recoded [The GRAPPLE
authoring toolset is difficult to learn.]
QGATS6. [The GRAPPLE authoring
toolset is flexible and allows tdoing what | 25 1.00 4.00 2.96 0.84 3.0]
want.]

DM QGATY. [The term ‘subject matter graph’
is intuitive.]

23 1.00 4.00 3.13 0.76 3.0

20 1.00 5.00 3.35 0.93 3.5

25 1.00 5.00 2.64 111 2.0

25 1.00 5.00 3.04 1.10) 3.0

24 1.00 5.00 3.21 1.28 3.0I
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QGATS. recoded [I would prefer another
term instead of subject matter graph. (If
yes. please include suggestions in the
comments below)]

QGAT9. [The Domain Model (DM) tool is
very usable.]

QGAT10. recoded [The Domain Model
(DM) tool is difficult to learn.]

QGAT11. [The Domain Model (DM) tool
is flexible and easily allows tdoing what |
want.]

QGAT12. [I| am comfortable with the way

of representing a domain with the Domain
Model (DM) tool.]

20

24

25

23

25

1.00

1.00

1.00

1.00

1.00

5.00

5.00

5.00

5.00

5.00

3.10

3.17

3.44

3.27

3.64

1.48

1.09

112

0.92

1.04

3.0

3.0

3.0

3.0

4.0

CRT

QGAT13. [The term ‘pedagogical
relationship’ is intuitive.]

QGAT14. recoded [I would prefer another
term instead of pedagogical relationship.
(If yes. please include suggestions in the
comments below)]

QGAT15. [The Concept Relationship
Types (CRT) tool is very usable.]
QGAT16. [The Concept Relationship
Types (CRT) tool is easy to learn.]
QGAT17. recoded [The Concept
Relationship Types (CRT) tool is not
flexible and does not easily allow to do
what | want.]

QGAT18. [| am comfortable with the way
of formalising pedagogy in the Concept
Relationship Types (CRT) tool.]

25

18

18

17

15

15

1.00

1.00

1.00

1.00

1.00

2.00

5.00

5.00

5.00

5.00

5.00

5.00

3.88

4.06

2.83

3.00

3.20

3.13

1.27

1.30

1.04

1.00

1.15

0.83

4.0

45

3.0

3.0

3.0

3.0

CAM

QGAT19. [The term ‘adaptive story line’
is intuitive.]

QGAT20. recoded [l would prefer another
term instead of adaptive story line. (If yes.
please include suggestions in the
comments below)]

QGAT21. [The Conceptual Adaptation
Model (CAM) tool is very usable.]
QGAT22. [The Conceptual Adaptation
Model (CAM) tool is easy to learn.]
QGAT23. [The Conceptual Adaptation
Model (CAM) tool is flexible and easily
allows to do what | want.]

QGAT24. [| am comfortable with the way
of formalising adaptation in the
Conceptual Adaptation Model (CAM)
tool.]

23

20

24

24

22

23

1.00

1.00

1.00

1.00

1.00

1.00

5.00

5.00

4.00

5.00

4.00

5.00

3.82

3.95

2.67

3.08

3.18

3.39

1.07

1.28

1.01

1.18

0.80

1.08

4.0

4.0

3.0

3.0

3.0

3.0

Note: Possible score range 1-5, with higher values indicating better results. Negatively poled items have been
reversed — for the recoded items therefore also higher values indicate more positive answers.

Table 9: Overview of response rates and mean ratings for the QGAT items.

The qualitative feedback provided in the open comments sections of the QGAT and the ISONORM
questionnaire was rather limited and therefore analysed in conjunction (for more detailed results please refer
to section Il of the Appendix). Three participants explicitly mentioned flaws in usability (e.g. double scroll,
inconsistencies in GUI) of the tools and that improvements would be desirable. The issue of repetitive steps
that had to be carried out was underlined by two authors. Two people pointed to flaws in the visual
representation of the models. Interestingly, two participants expressed the wish for a wizard or process-
oriented description to guide the user in the authoring process. With respect to the DM tool, two people
suggested alternative terms instead of ‘subject matter graph’, one time simply ‘domain model’ and another
time ‘content link list'. Some comments (from one person in each case) suggest concrete issues
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improvements — e.g. the possibility to link learning resources from the own PC. One person explicitly noted
that the DM tool is highly intuitive, while the CAM tool is not. Another person pointed out that the tool is
unstable and another one that a validity check for a created course would be helpful.

The results on user acceptance aspects as collected with SIQ are listed in Table 10. The possible score
range in this case is 1-7, with lower values indicating a higher acceptance. As can be seen, all average
scores and medians are located on or below the centre point of the scale, which indicates a moderate user
acceptance with positive tendency in all aspects. The best result could be determined for ‘perceived ease of
use’ (M = 3.56, SD = 1.25, MEDIAN = 3.5), whereas the least favourable result could be determined for
intention to use. Overall, the results for acceptance are satisfactory but still show the potential for further
improvements. The different aspects correlate significantly positively with each other (r =.485 - .82, p <.05),
which argues for their common basis for user acceptance. Intention to use was moderately correlated with
the GAT score (r = -.618, p<.01), DM score (r =-.413, p<.05) and the CAM score (r =-.549, p<.01) obtained
from QGAT - i.e. positive assessments in QGAT are related with positive judgements on intention to use.
Perceived usefulness was positively correlated with the GAT score (r =.-586, p<.01) and CAM score (r =-
.539, p<.01). Perceived ease of use showed significant correlation with all scores from QGAT (r = -.416 to -
.641, p<.05) and also with the usability score from the ISONORM (r =-.52, p<0.01). This means that
participants who positively assessed usability and functionality of GAT also indicated a higher perceived
ease of use in the user acceptance questionnaire.

M Std. MEDIAN
intention to use 4.01 1.33 3.88
attitude 3.61 0.99 3.83
perceived ease of use 3.56 1.25 3.50
perceived usefulness 4.08 1.35 3.50

Table 10: Overview of results on user acceptance.

As a number of participants of the authoring workshops had attended a similar workshop in the formative
phase of evaluation, it was also analysed whether there are any differences in their subjective assessments
compared to people participating for the first time. No significant differences in the participants’ assessments
of usability, GAT functionality, and acceptance could be determined dependent on whether they had
attended a GRAPPLE authoring workshop before or not.

In the authoring workshop conducted at ATOS the evaluation questionnaires were complemented by three
questions referring to language. As the native language of most of the workshop participants was Spanish,
the idea was to get some indication whether having the interface of the authoring tools in Spanish would be
desirable for the respective group of users. Six people who were not native English speakers responded to
the corresponding questions. The participants were requested to self-assess their level of English by
indicating a number from 1 to 5, with higher values indicating higher expertise. 3 people rated themselves
with ‘3’, one person with ‘5’ and another one with ‘3’. According to their self-assessments, advanced
language skills on English can be assumed for the respective persons. The responses regarding the
participants’ preference for a version of GAT in their native language were varied — two would prefer a
Spanish version, two disagreed, and two did not indicate a preference. Two people also provided a
explanation. One participant pointed out that “for developers coming from the industry the language will not
make a big difference, but for the personnel usually involved in creating courses (human resources, for
example), it would be very helpful to have a Spanish interface”. The comment of the other person underlines
this “Personally, | don't have any preference, but from previous experiences with teachers being instructed
about authoring tools | can tell that most of them prefer using tools in their native language.”

4.7.2 Informal Discussion and User Comments

During each of the organised authoring workshops by ATOS, ELS and IMC the moderators always tried to
keep track of the comments the participants gave while using the tools in the hands-on part of the workshop.
This section tries to condense and summarise the thoughts and comments that have been collected during
those authoring workshops while a more detailed description of the comments, remarks and suggestions the
participants of the individual authoring workshops provided can be found in section C of the appendix.
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Looking at the individual comments of the workshop participants, it became clear that the participants really
did appreciate the theoretical approach behind the GRAPPLE Authoring TOOL (GAT). They even were
positively impressed with the GRAPPLE approach. Some of the participants who already took part in the first
round of trainings and evaluation (see deliverable D10.3 [PSBO10]) were even “quite impressed with the
progress made during the last year” (see section C of the appendix, part 7, Comments from authoring
workshop ATOS). Some participants even consider the DM-tool as “good and usable” (see section C, part 6,
Comments from authoring workshop ELS).

However, there were also participants pointing out that there is a noticeable difference between the good
theoretical approach behind the GRAPPLE authoring tools and the — to some extent — counterintuitive
usability of the tools. Considering this rather negative subjective impression of the usability of the tools one
has to keep in mind that many of the participants had very high expectations of the tools. Those expectations
mainly stem from the participants’ experience with other well-known tools or models in their respective field
of daily work.

Nevertheless, the participants tried to make the GRAPPLE people — as represented by the respective
workshop moderators — aware of what really has to be improved by providing their remarks, comments and
suggestions for improvement. Although the overall number of participants was not that high it still remains
remarkable that individual participants independently of each other gave approximately the same comments
or raised the same issues. Clearly those issues or recommendations should be paid attention to as the
implementation of those remarks might not only reduce a high effort using the tools but significantly speed up
the authoring process itself.

4.8 Discussion

The results on usability gained from the standard usability questionnaire indicate that participants
acknowledge the generic approach of the authoring tools and the respective openness for individualisation to
each author’s needs. They also feel that tools are appropriate for authoring adaptive courses and allow to
control the dialogue to a moderate extent. The tools are, however, not highly perceived and are not
immediately understandable without support or training and show weaknesses with respect to error
tolerance. The overall usability results, although by tendency arguing for a satisfactory good usability,
indicate that further improvements - especially on these latter aspects — would be desirable. This means
tools should be enhanced in order to be more intuitive in dialogue and handling and error tolerance should
be improved, such that the intended result of an authoring task may be achieved with minimal corrective
actions to be taken. This is also underlined by the outcomes of the specific questionnaire on GAT — the
results for all tools indicate a moderate quality of the tools. When considering responses to the individual
items as well as the qualitative feedback from participants, it becomes evident that the tools still have
weaknesses with respect to usability that call for further improvement of the tools. Process-oriented support
or the inclusion of a wizard was suggested to provide guidance in the authoring process. The open
comments given by participants in the questionnaires and verbal comments during the workshops can serve
as a basis for identifying specifically urgent issues and suggestions for further improvement. From the
individual tools, the DM tool is perceived the most intuitive — the reason for that is most probably that
participants are in general familiar with this way of representing a knowledge domain from existing concept
mapping tools or similar techniques. For the CRT and the CAM tool it is in particular evident that the
suggested terms ‘pedagogical relationship’ and ‘adaptive story line’ are well-perceived and understandable
by participants. These terms were used during the training. They should, however, also be reflected more
comprehensively in the authoring tools themselves, as they are assumed to be better understandable and
more straightforward to users than the use of the acronyms.

User acceptance has been shown to be moderate. The correlation of different acceptance aspects with the
scores obtained from QGAT as well as with usability suggests that with further improvements of the usability
of the tools also a higher level of acceptance could be achieved.

The involvement of participants who had already taken part in an authoring workshop in the formative phase
of evaluation allowed the realisation of a continued or at least repeated training and thus a more in-depth
understanding of the GRAPPLE authoring process and tools for those people. No differences could be found
in subjective assessments of participants who had attended a workshop on the GRAPPLE tools before, in
comparison to participants who took part for the first time. This result suggests that the authors’ assessments
of GAT remain stable also after longer term training. This should be further verified through evaluation data
that is collected after training measures that actually have a longer duration (without long inter-session
intervals).

The data collected in the summative evaluation phase was also compared to the outcomes of the formative
evaluation, which had a similar sample size. As has been outlined, for the summative evaluation a different
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standard usability scale has been used than in the formative evaluation. The ISONORM questionnaire used
in the summative phase, however, covers the same subscales as the IsoMetrics questionnaire, which was
applied in the formative workshops. Both are based on the ISO standard and provide results for different
aspects of usability and these two questionnaires have also shown to provide comparable results (cf.
[Fig09]). this way, the formative and summative evaluation results could nevertheless be compared (see
Table 11 for an overview). Controllability was among the aspect that scored highest in both evaluation
phases. Remarkably the aspects that scored least favourable in formative evaluation; suitability for
individualisation and suitability for the task, scored highest in the summative evaluation. The overall result for
formative evaluation indicated a medium usability of the authoring tools. The summative evaluation result
also argues for moderate usability of the final implementation, but with a clearly positive tendency. As the
possible score ranges of the individual subscales of the two questionnaires are different (1-5 for IsoMetrics
and 2-21 for ISONORM), the scores were transformed in to a rank order for the two evaluation phases in
order to be statistically comparable. As can be seen from Table 11 the mean ranks are slightly higher in
summative evaluation than in formative. A statistical test comparing the usability results for the two
evaluation stages did, however, not prove any significant differences. One aspect that needs consideration in
this regard is, that for the summative evaluation the IsoMetrics questionnaire (after cleaning up the sample
by excluding answer patterns with very low response rates) missing responses were replaced by a value of
3, which might have led to a bias of responses towards medium usability in the formative evaluation.

summative evaluation formative evaluation

ISONORM score mean IsoMetrics score mean

(3-21) rank (1-5) rank

suitability for the task 13,33 24,02 2,91 19,45

self descriptiveness 8,71 23,83 3,03 19,68
conformance with user

expectations 12,75 23,96 3,30 19,53

suitability for learning 11,42 24,00 3,24 19,47

controllability 13,17 24,10 2,94 19,34

error tolerance 9,67 23,98 2,74 19,50

suitability for individualisation 12,96 23,98 2,93 19,50

Table 11: Overview of results on usability in summative and formative evaluation phase.

When comparing the results from QGAT of the two evaluation phases (see Table 12), it appears that the
average scores are similar in both phases. While GAT as a whole and the DM tool scored slightly higher in
the formative evaluation, the CRT and the CAM tool received slightly better results in the formative
evaluation. A statistical comparison did not show any significant changes in summative evaluation outcomes
compared to the formative ones. The qualitative feedback in both phases mainly raised usability issues; in
both phases the wish for tutorial or wizards was expressed. While in formative workshops people pointed to
the complexity of the authoring tools, this was not explicity mentioned by participants in the summative
evaluation.

evaluation phase N M Std.
GAT_score summative 25 2.99 0.59
formative 24 3.15 0.71
DM_score summative 25 3.31 0.66
formative 23 3.40 0.71
CRT_score summative 25 3.51 0.99
formative 23 3.21 0.76
CAM_score summative 25 3.35 0.73
formative 23 3.22 0.70

Table 12: Overview of results on QGAT for summative and formative evaluation phase.
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For user acceptance Table 13 provides an overview of results of the two evaluation phases. As can be seen,
also in this case the evaluation outcomes are quite similar. Intention to use received better scores in the
formative evaluation, while perceived ease of use scored better in the summative evaluation. The latter might
be explained by improvements in usability and functionality in the final implementation of GAT. A statistical
test showed that there are no statistically significant differences on user acceptance for summative and
formative evaluation.

evaluation phase N M Std.
intention to use summativ 24 4.01 1.33
formativ 24 3.55 1.20
attitude summativ 24 3.61 0.99
formativ 24 3.61 0.74
perceived ease of use summativ 24 3.56 1.25
formativ 24 3.95 1.14
perceived usefulness summativ 24 4.08 1.35
formativ 24 4.04 1.09

Table 13: Overview of results on user acceptance for summative and formative evaluation phase.

Overall, when contrasting the results of the formative and the summative evaluation, no statistically
significant improvements could be determined, but at least to some extent an according tendency is
recognisable.

From a development perspective considerable improvements of GAT could been realised in the final
implementation, with respect to functionality, integration, data exchange, stability etc. compared to the initial
version of the tools. Unfortunately, this evolution could not be confirmed by strong differences in the
evaluation data. One possible reason for that might be the fact that participants were aware of the fact that
they were presented with the final implementation of the tools, which might have led to generally higher
expectations than in the formative evaluation phase (when they were aware that they were testing an initial
implementation). With having a more mature version of GAT available in the summative phase, authors
might have become even more critical and more sensitive for malfunctions. A dedicated comparative study
investigating the initial and final implementation of GAT in a within-subjects design (i.e. each participant
deals with both versions) and a balanced sequence of using the different versions would be expectable to
give clear evidence of the improvements accomplished in the final version of GAT. Nevertheless, there is
certainly still room for further improvement of GAT. Especially, it would be desirable to revisit the usability
aspects that scored low and the issues mentioned by participants in qualitative feedback and comments and
to feed the according information into another cycle of development. This way, the applicability of GAT in
educational practice and the significance and potential of the generic and open approach of the GRAPPLE
framework could be further enhanced.

5 Learning Pilots

Section 5 concentrates on the learning pilots that have been organised during the second round of
evaluation in corporate settings. It describes the design and implementation of the learning pilots, training as
well as evaluation material that has been used for the learning pilots.

5.1 Objective

The major objective of the learning pilots conducted in WP10 consists of demonstrating how the GRAPPLE
adaptive learning environment GALE can be integrated in corporate settings via existing commercial learning
management systems. It not only evaluates the usage of GALE in context of a real course but also
demonstrates how neatly GALE can be integrated in existing commercial LMSs to deliver adaptive courses
to the learner in his familiar learning environment. In addition to this realising learning pilots obviously also
shifts the focus from authoring applications as designed in the training curriculum of deliverable D10.2 (see
section 2.2 in [MBZ+09]) to the learner’s view on the whole GRAPPLE infrastructure; the adaptive learning
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environments including their LMS integration as depicted in the updated training curriculum outlined in
deliverable D10.4 (see [MBH+10]).

5.2 Design

The learning pilot realised a comparative study in order to systematically investigate the benefit of adaptive
learning. The factor ‘adaptation’ was varied, having one group of learners working with the adaptive version
(experimental group) of the course while another group of learners dealt with the non-adaptive version
(control group) of the course covering the same learning contents. This means that a between-subjects
design was realised — each learner was presented with only one of the two course version. As both course
versions, deployed via GALE and presented via the integrated LMSs eLex and CLIX, had the same look and
feel except for the adaptive annotations additionally provided in the adaptive course, this was considered a
fair realisation of a with-and-without adaptation study. Except for the adaptation all other conditions of and for
learning could be kept constant this way.

In order to be able to thoroughly investigate learning benefit, a pre-post test design was realised, allowing
the consideration of increase of knowledge as the relevant variable of learning performance to be analysed.
Participants were asked to respond to two online surveys including knowledge tests, one before learning and
one after the learning experience.

5.3 Training Material

The training material that is relevant to the learning pilots in WP10 essentially consists of two components;
an adaptive course about self-management that has been delivered as online material to the learners and a
user guide about the whole learning pilot. The online delivery of the adaptive course as learning material has
been realised using the integrated versions of both commercial LMSs in GRAPPLE; CLIX and eLex.

5.3.1 Course

During the final evaluation’s learning pilots in corporate settings the participants were provided with a course
that they would find interesting and that they potentially could also make use of. It was decided to setup an
adaptive course about different approaches to self-management, a topic everybody can use in his or her
daily life. In this context the focus was on presenting three popular approaches that exist in the area of self-
management. The course itself has been created from already existing web resources about the topic of self-
management and lead to an adaptive course with 30 concepts about 3 different approaches to self-
management. A detailed description of the adaptive authoring process that created this course can be found
in section 3. It also describes in detail how two different versions of this course were obtained which were
needed in order to implement the between-subjects design of the learning pilot.

5.3.2 User guide

Apart from the adaptive online course about self-management a detailed user guide has been developed in
order to guide the learners through each single step of the online learning pilot starting from the registration
at GRAPPLE identity provider to finishing the concluding questionnaire for evaluation. The detailed user
guide for the learning pilot realised using the CLIX LMS can be found in section A of the appendix. An
adapted version of the user guide for the learning pilot using the eLex LMS can be found in section B of the
appendix.

5.4 Evaluation Material

The evaluation material of the learning pilot consisted of a set of questionnaires corresponding to the
specifications of the D8.2b Evaluation Guidelines (section 7.1.3.3) and were administered through
LimeSurvey online survey facilities. The questionnaires were distributed over two online surveys realising a
collection of user data and feedback prior to (Part 1) and after the learning experience (Part 2). The main
evaluation variables addressed were: demographic data and computer literacy, learning performance (in the
knowledge domain covered by the course), learning strategy, usability, cognitive load, user feedback on
GALE, adaptation quality, and lifelong learning potential.
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5.4.1 Part 1 Evaluation Material

Participants were requested to complete the first part of the evaluation questionnaires before starting with
the course. The questionnaires were presented in the sequence as indicated below.

Demographic Data

The demographic questionnaire for learners (DQL) covered questions on gender, age, field of study and
experience with virtual learning systems.

Computer Literacy

Computer literacy was assessed as a relevant person variable, in order to be able to consider it as a
possible influencing variable on the evaluation topics. Instead of objectively assessing computer literacy,
subjective measures have been adopted. The subjective subscales ‘SUCA’ and ‘VECA’ of the INCOBI
questionnaire (cf. [NRGO1]) were used, which measure the confidence in handling computers and the
familiarity with different computer applications.

Learning Performance

To measure learning performance a pre-knowledge test was created on the basis of the learning contents on
self-management covered by the course. The test covered 12 items with 5 answer alternatives (4 answer
options from which exactly one was correct and ‘I don’t know’).

5.4.2 Part 2 Evaluation Material

Part 2 of the evaluation questionnaires formed the concluding part of the learning pilot and was filled out
after working through the course. For the two groups of learners separate surveys were administered in
order to be able to clearly separate the data for the adaptive and the non-adaptive course versions. The
survey version for the adaptive group included additional questions on adaptation quality, which were not
presented to the learners using the non-adaptive course. The sequence of presentation of the questionnaires
as shown below, corresponds to the sequence in which users had to respond to them.

Learning Strateqy

Inspired by work on the effects of distributed study sessions on learning performance (e.g. [Bah79]; [BHO5]),
a learning strategy questionnaire (LSQ) was created and administered in order to gather participants’ self-
report on how they realised learning, i.e. in one learning session (massed training) or in multiple study
sessions. For the latter case, also a question on the inter-session intervals was asked. For the group of
learners dealing with the adaptive course this questionnaire also included questions on adaptation quality;
whether adaptation was perceived as helpful and whether it was used.

Usability

To gather user feedback on the usability of GALE, the same standard usability questionnaire as applied in
the authoring workshops for the evaluation of GAT was used, i.e. the ISONORM 9241-10 questionnaire (cf.
[Pri9g]). At the end of this questionnaire, an open comments section allowed users to provide additional
gualitative feedback, if they wanted to.

Cognitive Load/Workload

Cognitive load was considered as one aspect of adaptation quality, as the adaptation of the system may
result in changes of cognitive load put on the user. Optimally, adaptation should leverage cognitive load by
highlighting the most relevant information and guiding the user. As a result, it would be expected that
learners in the adaptive group should report lower perceived workload than learners in the non-adaptive
condition. Workload was assessed via the Workload Perception Questionnaire (WPQ) using the subscales
(mental, physical, and temporal demands, performance, effort, and frustration) of the NASA Task Load Index
(see [HS88], [Har06]).

Qualitative Feedback

In order to gather qualitative feedback on relevant questions a separate questionnaire presenting three open
guestions of high interest for evaluation was used. The topics addressed were participants’ general opinion
of the course and GALE, adaptation quality and lifelong learning potential. While the adaptive group was
presented with all three questions, for the non-adaptive group the question on adaptation quality was
skipped.

Learning Performance:
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A post-knowledge test was created as a parallel version of the prior knowledge tests, with partly different
instances of the same problem types or different wording and a different sequence of problems. By
contrasting learning performance in the post-test with the prior-knowledge, the knowledge gained by dealing
with the course could be determined and used as the actually relevant measure of learning performance.

5.5 Learning Pilots of IMC/ATOS

The learning pilots of IMC and ATOS have been jointly organised as an online course served via the CLIX
LMS by IMC that has been integrated in the GRAPPLE infrastructure. The course itself has been accessible
from the 6" of December 2010 until the 20™ of December 2010, i.e. the course has been available to the
learners for 2 weeks.

5.5.1 Structure of the course

The deployed courses about self-management as offered by GALE could be integrated in a course served to
the participants by the LMS. As the user guide for this learning pilot (cf. section A in the appendix) indicates,
a LMS course consisting of 3 modules (cf. Figure 18) was created; an initial questionnaire, the adaptive
course itself and a concluding questionnaire.

Figure 18: Structure of a CLIX course for the learning pilot of IMC/ATOS
5.5.1.1 Creating the groups

According to the course design of the learning pilot (see section 5.2) the participants of the learning pilot by
IMC/ATOS had to be split into two groups each using one of the created versions of the adaptive self-
management course. As this pilot was not only announced to the participants of the related authoring
workshops or research colleagues but also to other interested people it was unknown upfront how many
participants would register for the pilot. The challenge was to assign an unknown number of participants to
the respective course groups such that the size of each group would be approximately equal. Since the
course participants had to register centrally at the associated GRAPPE identity provider each of the
participants has been provided with a unique GRAPPLE identifier (GID). The group assignment was done
using this identifier where participants with a GID ending in an even number were assigned to the first group
and participants with a GID ending in an odd number were assigned to the second group.

5.6 Learning Pilot at ELS (GLABS)

Similar to the learning pilot as organised by IMC/ATOS, the learning pilot at ELS also followed the design of
the learning pilot as indicated in section 5.2. However, the adaptive material was served to the learners using
the eLex LMS by ELS that has also been integrated into the GRAPPLE infrastructure. The online course
offered by ELS was accessible from the 20™ of December to the 30" of December. During the first 3 days of
this period an f2f-seminar at the ELS premises in Sestri Levante, Italy has been organised. During this
seminar, the moderator at ELS again described the GRAPPLE project and asked the participants to join the
learning pilot at ELS.

5.6.1 Structure of the course

Analogously to the structure of the integrated adaptive course in the learning pilot by IMC/ATOS (see 5.5.1)
the online course served by ELS course also consisted of 3 parts, an initial questionnaire, the imported
adaptive GRAPPLE course about self-management and a concluding questionnaire. A screenshot of this
structure can be found in section 2.2.1 of the eLex ELS user guide that can be found in section B of the
appendix. This user guide was based on the user guide as provided by the learning pilot at IMC/ATOS and
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has been adapted to the eLex LMS accordingly. Containing all the relevant screenshots of the eLex system,
this adapted user guide has been distributed to the participants of the learning pilot by ELS.

5.6.2 Participants

In contrast to the unknown number of participants in the learning pilot at IMC/ATOS the participants of the
learning pilot at ELS have been recruited at the f2f-seminar preceding the online phase of the respective
learning pilot. ELS counted 11 participants for the learning workshop and was able to directly distribute them
to the respective groups.

5.7 Results

In total, 17 persons responded to the first part of the evaluation questionnaires; two response sets were
excluded from data analyses because of incomplete data. The second online survey was completed by in
total 12 participants, 6 in each group (i.e. course version). Three responses from the second part, however,
could not be related to the data of the first part, because person ID’s were not matching. This is problematic
for the evaluation of learning performance, as the increase of knowledge due to learning cannot be
determined. With respect to the other evaluation variables assessed in part 2 (usability and workload) it is
though, not highly problematic, except for the fact that for the respective instances no relation to computer
literacy (assessed in part 1) could be established. All responses from part 2 were taken into account in data
analysis.

From the 15 participants who had completely answered part 1 of the online survey, 12 were male and 3
female. The average age was 38.93 years (SD = 8.52), with a range from 26 to 52 years. Nearly all
participants had already experience with virtual learning environments (cf. Table 14), eight for years already,
five for about one year, and one person for one to several months. Only one person indicated to have never
used a VLE before. With respect to the frequency of use, the majority of participants (11 persons) indicated
to use VLE less frequently than a week, two indicated a use of several times a week, and only one person
uses VLE on a daily basis (see Table 15). With respect to computer literacy, for the subscale on confidence
in handling computers (SUCA) a mean score of 3.19 (SD = 0.49, MEDIAN = 3.27) could be found. For the
subscale on the familiarity with different computer applications, the average score was 2.98 (SD = 0.47,
MEDIAN = 2.83). Given a possible score range of 0-4 with higher values indicating a higher subjective
computer literacy, these results argue for advanced computer literacy of participants. There was no
difference in computer literacy for the two groups of learners, i.e. dealing with either the adaptive (SUCA: M
= 3.25, SD = 0.62, VECA: M = 2.83, SD = 0.29) or the non-adaptive course (SUCA: M = 3.33, SD = 0.44;
VECA: M =0.29, SD = 0.37).

How long have you been using virtual learning envir onments?

Frequency Percent
haven't so far 1 6,7
for one to several month 1 6,7
for about 1 year 5 33,3
for years 8 53,3
Total 15 100,0

Table 14: Experience with VLE.

How often do you use virtual learning environments?

Frequency Percent
never 1 6.7
:z(sazll‘requently than once a 11 73.3
several times a week 2 13.3
daily 1 6.7
Total 15 100.0

Table 15: Frequency of using VLE.
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The time that participants had been dealing with GALE was rather limited. The estimated time spent on the
course was on average 1.5 hours (SD = 0.9, MEDIAN = 1.0). The question ‘how well do you know the
evaluated software’ scored on average 3.58 (SD = 1.9, MEDIAN = 3). Given a possible score range of 1-7
with higher values indicating higher experience, this result shows that participants had the feeling that they
did not know the software very well. There was, however, a high variance in responses. Three people
assessed their experience quite high, with a value of 6; on the contrary there were also two people indicating
that they had very poor experience indicating a value of 1.

The ISONORM questionnaire had been used as a means to gather the participants’ assessment of overall
usability as well as different usability aspects of GALE integrated into an LMS. An overview of results is
depicted in Table 16. As can be seen, the results for both groups of learners, those dealing with the adaptive
and those dealing with the non-adaptive version, are very similar. All scores are located at least slightly
above the centre point of the possible score range of 3-21. The small existing differences between the two
groups become evident when taking a look at the illustration of the usability profiles in Figure 19. As can be
seen, the non-adaptive version scored slightly better on suitability for the task, suitability for learning and
controllability. For error tolerance a slight advantage for the adaptive version can be identified. Overall, the
assessment of GALE from participants using the adaptive version of the course appears more consistent for
the different usability aspects, resulting in a more uniform, straight-lined usability profile. For the non-
adaptive version greater differences in the scores for the individual usability aspects can be identified.
Noticeable is a considerably higher variance of judgements in the group of the adaptive course (see
standard deviations in Table 16) than in the non-adaptive course group. The main reason for that can be
determined when taking a look at the individual participants’ assessments (see Figure 20): in the adaptive
group one person stands out with a extremely negative assessment for nearly all usability aspects; the only
aspect that this person scored higher was error tolerance, which was actually assessed lower by a
considerable number of other participants. In summary, no significant differences could be found between
the adaptive and the non-adaptive course group on the individual usability aspects as well as on the overall
usability score.

As both courses had the same look and feel and were delivered in the same way, with the only difference of
having adaptive annotation available vs. not-available, the consideration of usability also makes sense for
the overall sample, as a general indicator of the quality of GALE. As mentioned above, all usability aspects
scored in the upper half of the possible score range, which argues for satisfactorily good usability. The
overall usability score for the individual groups (M = 102.5, SD = 27.79 for adaptive course, M = 107.17, SD
= 6.52) and for the overall sample (M = 104.83, SD = 19.4) argue for a good usability of GALE without any
urgent need for changes or improvements of the learning environment (note: the interpretation manual for
the ISONORM suggests to interpret scores of 83-114 as good usability and scores of 115-147 as perfect
usability).

Only two people provided feedback in the open comments section of the usability questionnaire, one from
the adaptive and one from the non-adaptive group. Both of them consistently reported that they did not
realise any adaptation during the course and that they did not experience any errors.

Course type N M Std.
suitability for the adaptive 6 15.67 4.93
task non-adaptive 6 17.33 1.51
Total 12 16.50 3.58
self-descriptiveness adaptive 6 13.83 3,43
non-adaptive 6 13.17 1.83
Total 12 13.50 2.64
conformity with user adaptive 6 15.00 4.47
expectations non-adaptive 6 15.17 1.72
Total 12 15.08 3.23
suitability for adaptive 6 15.67 6.35
learning non-adaptive 6 18.50 1.38
Total 12 17.08 4.62
controllability adaptive 6 14.83 5.81
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non-adaptive 6 17.50 1.64
Total 12 16.17 4.30
error tolerance adaptive 6 14.83 2.40
non-adaptive 6 12.17 3.87
Total 12 13.50 3.37
suitability for adaptive 6 12.67 4.37
individualisation non-adaptive 6 13,33 1.97
Total 12 13.00 3.25
overall usability adaptive 6 102.50 27.79
non-adaptive 6 107.17 6.52
Total 12 104.83 19.40

Table 16: Overview of results on usability for the adaptive and
the non-adaptive course group and the overall sample.

21
19
17
15
13
11
9
7
5 .
3 == 2adaptive course
T T T T T T 1
—fl—non-adaptivecourse
@;&- & & o \\\Q\ QL@ '_000 P o
e & ® N Y C O
< X & e N A N
Iy ¢ % © 9 NG
O R T & ¢ &
\‘\Q\ & Y .\\"3\ &® Q}" 5\‘&
\0\ {&,b ,_’Q.r ‘0\ S
RGN > S &
3 5 e Ky HL
) Q\\ ) \<:\
& 5
‘((\ _;\Ca‘
o N
&
&

Figure 19: Profile of usability aspects assessed for GALE for the adaptive and the non-adaptive course
group.
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Figure 20: Results on usability aspects according to individual participants’ answers.
The dashed lines represent responses from the non-adaptive course group.

With respect to the chosen learning strategy, most participants worked on the course in only one learning
session (9 people), while only 3 persons chose a multi-session learning strategy (cf. Table 17). All three
participants, who studied in multiple sessions realised inter-session intervals of several hours to one day. As
can be seen from Table 17 distribution of people realising one vs. several learning sessions over the two
groups is similar. The main reason for the low number of participants dealing with the course in several
learning sessions (and, respectively, the short inter-session intervals of those who studied in several
sessions), most probably lies in the manageable extent of course contents, which made a massed learning
strategy possible.

course version
adaptive | non-adaptive Total
How did you realise the in one learning session 5
learning from the pravided in several learning sessions 1 2 3
course?
Total 6 6 12

Table 17: Results on learning strategy per course version.

The perceived workload was on average 40.49 (SD = 9.65, MEDIAN = 42.08) for the overall sample. Given a
possible score range of 0-100, this indicates a medium to low perceived workload. For the two groups of
learners using the different course versions average scores of 41.25 (SD = 10.13) for the adaptive version
and of 39.72 (SD = 10.04) for the non-adaptive version resulted. There was no significant difference between
the two groups, i.e. the presence vs. absence of adaptive annotation had no effect on the workload reported
by participants.

The knowledge tests were scored in the following way: a correct answer scored with one point, an incorrect
answer or ‘I don’t know’ was scored with 0 points (note: it was only possible to select exactly one answer
option, multiple answers were not allowed by the online survey). A maximum score of 12 could be achieved
in both knowledge tests. Based on the results of the prior knowledge test and the post test, knowledge gain
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could be calculated as the actually relevant variable of learning performance. Knowledge gain could naturally
only be determined for those participants, for whom clearly connectable data from both parts of the
evaluation questionnaires was available (i.e. in total 9 persons). An overview of results on the knowledge
tests and knowledge gain can be found in Table 18 (M = 5.89, SD = 3.89, MEDIAN = 7.0 for the overall
sample). As can be seen in Table 18 and Figure 21, a significant increase of knowledge could be
determined between pre- and post-test. When considering the knowledge gain, the adaptive group showed a
slightly higher, but statistically not significant knowledge gain than the non-adaptive group.

course type N M Std.
Prior knowledge test adaptive 4 3.00 4.76
non-adaptive 5 4.00 1.58
Total 15 2.80 2.80
Post knowledge test adaptive 6 8.67 1.63
non-adaptive 6 9.83 2.04
Total 12 9.25 1.86
Knowledge gain adaptive 4 6.00 4.32
non-adaptive 5 5.80 3.63
Total 9 5.89 3.89

Table 18: Overview of results on knowledge test for the two course versions and the overall sample.
(Note: The results on the prior knowledge test are indicated for all participants responding to the first survey
i.e. including those who did not respond to part 2 of the evaluation questionnaires.)

12

10

B pre-test

B post-test

adaptive course non-adaptive course

Figure 21: Results on learning performance pre- and post-test learning for the two course groups.

The subscale ‘performance’ of the workload perception questionnaire can be used as an indicator for
subjective learning effectiveness. The mean score was 32.92 (SD = 18.27) for the overall sample. Given a
possible score range of 0-100 with lower values indicating better performance, this result suggests a good
subjective learning effectiveness. The individual group results of on average 27.5 (SD = 16.36) for the
adaptive and 38.33 (SD = 19.92) for the non-adaptive groups indicate an advantage for the adaptive course
version, which turned out not statistically significant, though. Subjective learning effectiveness did not
correlate with the objective measures of learning performance gained from the knowledge tests. There were
also no correlations between learning performance results and workload or usability. An analysis of learning
performance in dependence of the chosen learning strategy would have been interesting, but was not
reasonable due to the limited number of participants who had chosen a multi-session strategy.

The aspect of adaptation quality was naturally only queried in the group of learners who used the adaptive
course version. Only four people responded to the respective questions, but these limited responses at least
suggest a positive result. Two people found the adaptation provided by the system helpful, and two people
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found it sometimes helpful — nobody indicated that adaptation was not helpful at all. Three people responded
that they used the adaptive recommendations provided by the system, and one of them at least sometimes.
Again, there was no response that the recommendations were not used at all. The open question on
adaptation quality was responded by all 6 participants of the adaptive group. Three people indicated that the
adaptation provided guidance and was helpful — e.g. “The adaptation provided is good to know exactly what
steps to take to successfully complete the course and not to be lost in the different pages of it. At all times
you know exactly which resource to visit next”. One of these 3 people, however, pointed out that the
guidance received in the course “seems little guidance compared to the underlying technical complexity”.
One person perceived adaptation as weak, and two people were not aware of adaptation provided in the
course.

Both groups of learners were asked an open question about their opinion of using GALE in a business
context and pros and cons of using it. Responses were analysed for both groups separately, but most of the
outcomes are valid for GALE in general (see Table 19 for an overview of results). Moreover, it has to be
noted that learners in the non-adaptive group had also received an explanation of the rationale of adaptive
annotation. This way they were potentially aware of the respective mechanism, although they did not receive
recommendations in terms of red bullet points indicating non-recommendable learning resources in their
course (they only saw green bullet points and, respectively, white ones for the resources already visited).
This can be confirmed by the comment of one person of the non-adaptive group, who pointed out that the
guidance for the user is a pro of GALE, but at the same time mentioned that “In the given course, the
resource recommendation was of little help to me: Every resource was marked green”. Two people
acknowledge the potential of saving learning time by using GALE, two pointed out concrete usage scenarios
in business contexts. For two people the difference between adaptive learning and ‘usual’ e-learning was not
evident, but they could imagine the use of GALE in business contexts similar to other e-learning applications.
Two participants pointed out that they find GALE a good idea and that it is easy to use and understand.
Interestingly, one person appreciated the possible integration of GALE with existing LMS, but at the same
time criticised that the current integration is not very well done from a GUI perspective.

answer frequencies

Category adaptive course non-adaptive course total
difference between adaptive and normal
learning not clear - perceived as 'usual'

e-learning 1 1 2
saves learning time 1 1 2
usage scenarios: sales training, bank

clerks training 1 1 2
good idea — easy to use and understand

feels much like a prototype 1 1
level of detail can be determined by linked

resources

user is guided

integration with other systems
GALE and LMS are not well integrated
from GUI point of view 1 1

Table 19: Results on the qualitative question regarding opinion on GALE
and pros/cons of using it in a business context.

With respect to the open question on lifelong learning, in total 4 people pointed out that they see the potential
of GALE to support lifelong learning (cf. Table 20). Two people underlined the benefit of connecting user
profiles from different resources with GALE and the realisation of continuity in the learning process. One
person pointed out that the competencies achieved should be made more explicit in GALE, which can be
considered as a supporting argument for the availability of the GRAPPLE Visualisation Tools. One
participant emphasised that the potential to support lifelong learning will strongly depend on the
personalisation provided by the learning environment in each case.
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answer frequencies
Category adaptive course non-adaptive course total

there is potential to support LLL 1 3 4
connecting user profiles from different
resources (LMS, corporate database) -

continuity of learning process 1 1 2
competencies achieved should be made

explicit 1

learning record (user model) should be

available over lifetime 1 1

potential of LLL support strongly depends
on personalisation of the learning
environment 1

saving learning time 1

Table 20: Results on the qualitative question regarding the potential of GALE to support lifelong learning.
5.8 Discussion

The goal of the learning pilot was to demonstrate the application of GALE with a real course in a real-world
scenario, to collect feedback from corporate users on the use of GALE in business settings, and to evaluate
whether adaptation is helpful. A course on self-management had been created as a basis for the learning
pilot, which was assumed as a generally relevant course topic for corporate users. The course was made
available over two weeks; learning was realised from a distance in a self-directed manner. To systematically
investigate the benefit of adaptive learning, a comparative study with a between-subjects design was
realised. To this end, half of the participants were presented with the adaptive version of the course
(providing adaptive annotation) and the other half dealt with a non-adaptive version of the course covering
the same contents but without adaptation. Both courses were delivered via GALE, integrated in a
commercial LMS. Two different LMSs have been used for that purpose (CLIX in the pilots at IMC and ATOS
and elLex for the pilot at ELS). As the different LMS, however, did not influence the appearance of the course
and GALE itself, no separate analysis of the different LMS was conducted (added to this, the small number
of participants and the fact that some responses to part 2 were not clearly relatable with part 1 (where the
according partner institution was queried) would have been an obstacle for a meaningful analysis).

Unfortunately only a small number of participants could be recruited for the learning pilot, since it was
realised in December which was not a favourable time. The low response rate was also complicated by
temporary problems with the Shibboleth identity provider towards the end of the pilot, which possibly
hindered some participants from completing the evaluation questionnaires. Due to the small sample size, the
results obtained in this pilot are of course not representative, but still constitute a first case study and may be
used as an indicator on the application of GALE in educational practice in business contexts.

The participants had prior experience with virtual learning systems and advanced computer literacy. No
significant differences could be found in the usability assessments given in the two groups. As, however,
both course versions were delivered via GALE integrated in an LMS, the overall result arguing for a good
usability of GALE is quite encouraging. The presence vs. absence of adaptive annotation did not influence
this good result in terms of increased/decreased perceived usability.

The workload perceived during the learning task was medium to low. The availability of adaptive annotations
did not have an influence on workload. With respect to learning performance, a significant increase of
knowledge could be determined due to dealing with the course. This knowledge gain, though, did not differ
dependent on the course type.

Adaptation was well perceived by at least half of the participants, they acknowledged the guidance provided
to learners and the possibility of saving time. A few learners in the adaptive group were not aware of
adaptation happening in the course. The respective people assumingly did not read the instructions
document of the learning pilot carefully and therefore did not realise the rationale of the adaptive annotation
provided in the course. One person indicated that for evaluating the adaptation more information would be
needed. This would suggest to make adaptation and the underlying rationale more visible in GALE itself, e.g.
by including explanations that can be accessed during the course.

Although this learning pilot could not demonstrate specific benefits for adaptive learning, the overall outcome
is still satisfactory. Participants assessed GALE with good usability and they could learn from the course
provided via the learning environment. Qualitative feedback from learners shows that they acknowledge the
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guidance and support of learning provided by GALE as well as the potential of GALE to support lifelong
learning processes, e.g. through connecting user information from different resources. Moreover, the
learning pilot could demonstrate the successful integration with existing commercial LMSs, which can be
assumed as an important issue with respect to the significance and actual uptake of the GRAPPLE
framework for learning and training purposes in business contexts.

A first attempt to evaluate the learning perspective on GRAPPLE had already been taken in WP10 in the
formative evaluation phase (compare D10.3). This was realised in the scope of training and evaluation
workshops that mainly focused on the authoring tools. In the context of these workshops, authors were
presented with an illustrative example of an adaptive course about the Milky Way. This was, though, not
realised using a learning task requiring participants to actually learn the respective contents. Rather, authors
had the possibility to browse through the course and to simulate a learning experience, in order to get an
impression about adaptive learning with GALE. As a result, no objective assessment of learning performance
was realised in that context. In contrast, in the present learning pilot, participants were required to acquire
knowledge of the contents conveyed by the course and knowledge tests were administered. Due to the
different nature of these two evaluations of GALE, a statistical comparison of the according outcomes was
not meaningful. Nevertheless, the main results shall be contrasted next: the workload score was comparable
in both cases and indicates medium to low perceived cognitive effort (M = 40.49, SD = 9.56 for summative
learning pilot, M = 37.22, SD = 16.6 for learning evaluation in formative phase), subjective performance
resulted to be better in summative evaluation (M = 38.33, SD = 19.92) than in formative evaluation (M =
47.59, SD = 25.73; note: possible scores with range 0-100 with lower values indicating a better result). With
respect to usability in the two evaluations different instruments had been used, the Short Usability Scale
(SUS, see [Bro96]) and respectively, the ISONORM questionnaire (see [Prii99]). The conclusion in formative
evaluation was a medium to good general usability (M = 62.14, SD = 15.42 on the SUS, with a possible
score range of 0-100 and higher values indicating better usability); for the summative evaluation a good
usability (M = 104.83, SD = 19.4) could be determined.

It needs to be taken into account that the summative evaluation results presented here are tied to the
specific course used and the adaptation strategy and technique applied therein. The evaluation outcomes
are therefore made up by the combined effect of the learning environment itself and the concrete learning
content and adaptation strategy applied. The course applied in the WP10 learning pilot used the standard
schema of GALE, i.e. adaptive annotation and the default layout. Due to the extensibility of GALE, however,
a concrete adaptive course application is not fixed to that but allows changes of the general appearance of a
course as well as, for instance, the realisation of additional content adaptation. The open and generic
character of the GRAPPLE framework, in general, allows the realisation of completely different GALE
applications with completely different layouts, strategies and techniques. This is the reason why it is virtually
impossible to give a general and overall evidence of the benefit of learning with GALE — as this learning
experience highly depends on what users make out of it.

In any case, it would be interesting and desirable to conduct additional evaluations in order to
comprehensively investigate the benefits and mechanisms of adaptive learning (with GALE). Such future
studies should take into consideration more comprehensive courses and longer learning phases and the
realisation of broad applications with larger sample sizes. Comparative studies in the future should realise
again the variation and comparison of adaptive and non-adaptive learning, but could also cover the
systematic and careful comparison of different adaptation techniques, different pedagogical strategies
translated into according adaptive story lines, as well as the benefit of the integration of GVis into GALE.

6 Conclusion

According to the GRAPPLE description of work, the main objective of this deliverable was to “show the
potential impact of GRAPPLE achievements in corporate environments”. To this purpose, a second round of
empirical training and evaluation events has been planned, organised and conducted by the specific
industrial partners in WP10; ATOS, ELS and IMC. The evaluation of those events and the related user input
has been performed according to the evaluation guidelines as described in full detail in the refined evaluation
framework (see deliverable D8.1b [SH10]) and the refined evaluation guidelines (see deliverable D8.2b
[SHV+10)).

Summing up the number of participants over all authoring pilots in the summative evaluation of WP10 GAT
was presented, trained, discussed and evaluated by 25 participants in total (see section 4.7.1 about the
results of the authoring pilots). Similarly, a total number of 17 participants has been recruited for the online
learning pilots in WP10 (see 5.7 about the results of the learning pilot). Although those numbers themselves
can be considered relatively small and although some of the events only lasted about 1.5 hours, the
participants were experts in the field of virtual learning environments. These experts provided comments,
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remarks and suggestions which gave a very clear insight into the potential impact regarding the usage of
GALE and GAT in corporate environments.

Even if there seems to be a larger gap concerning usability between already existing authoring tools or tools
those experts are used to use daily and the final prototype of the GRAPPLE authoring software (see section
4.7.2 about the informal discussion and user comments regarding the authoring pilots) the majority of those
experts positively appreciates the work and research that has been conducted in the GRAPPLE project. The
essence of the cumulated comments and remarks gathered from all participants leads to the conclusive
statement that people are willing to use GRAPPLE tools if and only if the usability will be improved and
adapted to requirements, recommendations and suggestions of the participants. Considering this outcome
one can clearly deduce that experts in virtual learning environments with a corporate background are indeed
aware of the achievements of the GRAPPLE project and would be willing to use the developed tools if those
software prototypes would be transferred into a final solid software product respecting their requirements and
suggestions for improvement.

Summing things up, it was possible to successfully present the visible software outcomes like GAT and
GALE to selected expert users of technology enhanced learning software from corporate environments. It
could also be highlighted that the GRAPPLE project can indeed impose a significant impact in those
environments as long as development of GRAPPLE is able to transform the final software prototypes into a
final software that not only enhances the user’s learning and authoring process regarding adaptation but that
also respects the user’'s needs and suggestions regarding usability. As soon as this transformation will be
realised it can be concluded that based on the outcome of our authoring and learning pilots as well as based
on the evaluation thereof, the GRAPPLE achievements will have an essential impact on corporate
environments.
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APPENDIX

A. User Guide Learning Pilot using CLIX LMS

The following user guide has been distributed to the participants of the learner evaluation that was based on

CLIX.
GRAPPLE

Learner Evaluation in corporate settings

1 About this document

This document will provide the necessary information about the learner evaluation conducted in corporate
settings. This learner evaluation will be evaluated using a dedicated online-survey and will be split into the
following three parts:
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1. Initial questionnaire.

This is the first part of the associated online-survey and contains demographical questions,
guestions about computer literacy and a brief pre-test regarding knowledge of self-management.

2. Selfmanagement course served by GRAPPLE

This course module contains the GRAPPLE online course about different approaches to self-
management.

3. Concluding questionnaire.

This is the second part of the associated survey containing questions about the learning experience
with the provided GRAPPLE course about self-management as well as a brief follow-up test about
the course topic.

2 Learning in a Grapple course

In the Grapple course about self-management provided to you for this learner evaluation, you are kindly
requested to navigate using the navigation menu on the left hand-side as depicted in the following
screenshot:

In this context, the coloured bullet points provide recommendations for navigating through the learning
content. A white bullet point indicates that the concept in the course has already been visited.

A green bullet point indicates that concept next to this green bullet point is considered suitable. Such a
concept should be studied in a next step.

A red bullet point indicates that depending on the current progress in the course the concept next to the red
bullet point is not considered suitable. This means that a recommended concept, i.e. “green” concept should
be studied beforehand.
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Although the different resources are taken from already available web resources about this topic you are
kindly requested to use the left-hand side bullet point navigation of the Grapple course instead of following

other links in the resource itself.

3 Grapple - Registration

Please visit the central Grapple registration page at

http://pcwin889.win.tue.nl/moodle/grapple/registration.php

you will find the following registration page:

Please provide the following information

FirstName Please enter any name, for the sake of anonymity
you do not need to enter your first name
LastName same as above

Grapple Partner

Pick one of the partner institutions / companies you
have an affiliation with or choose “other” from the
select box

E-mail A valid email address you have access to. The
server will send an email with your credentials to the
specified email address

Password A password of your choice

Confirm Password

Re-type the password you have chosen on the
“Password” field.

After having pressed the “Register”-button an email will be sent to the address specified in the web form.
This mail contains the user name and password that is needed in order to participate in the learner

evaluation.

4 Grapple in CLIX

During this learner evaluation it will be shown how a Grapple course can be presented through a learning
management system that has been integrated in the Grapple project. To this purpose the CLIX learning
management system will be used — please visit the Grapple-CLIX instance at

http://www.learning-demo.eu/grapplix/

4.1 Welcome page

You will see the following login-screen
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Please click on the “Login”-Button on the left hand side to trigger Grapple authentication. As authentication in
Grapple is realised via Shibboleth, a popup will appear asking you to choose your identity provider.

ATTENTION: Please ensure that your browser allows popups from www.learning-demo.eu.

4.2 Select the Identity Provider (IdP)

From the select box in the popup window please choose “GRAPPLE-IDP” as the identity provider (IdP) to be
used for authentication via GRAPPLE and click the “OK”-button.



cndSent

(=3 o 2e
UR\JIrrL

m

D10.5 - Second empirical evaluation report in corporate settings (v1.2),

4.3 Login at the Grapple Identity provider (IdP)

Once the “OK™-button has been clicked you are redirected to the central GRAPPLE Shibboleth Identity
provider IdP at

https://pcwin889.win.tue.nl:8443/idp/Authn/UserPassword

You will see the following screen:

Please enter the username and password you have registered with in step 3 (“Grapple — Registration”) and
click on the “Login”-button.

After a successful registration you will be redirected to the Grapple CLIX instance.

4.4 Confirm registration in CLIX

As you are a new user to the CLIX system you will be asked whether you want to register your Grapple
account with the CLIX instance.

Please click on the “Yes"-button on the right-hand side of the screen.

4.5 Confirm profile data in CLIX

On the next screen you will be asked to register on the CLIX instance
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Choose your country (e.g. Germany)

Choose a login (you can e.g. copy your Grapple username in here like for example GID_other_333,
you do not need to enter your name here, a pseudonym is also ok here)

click on the “Continue”-button.

4.6 Data protection in CLIX

In order to actually work with your user account on the CLIX platform you finally have to accept the data
protection statement by left-clicking on the “Accept”-button in the upper right.

4.7 User welcome page

Finally you will arrive on the welcome page of your user account.
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4.8 Enlist to a Grapple course

In order to evaluate a Grapple course served through CLIX you will have to do the following steps:
1. navigate to the “Courses & Content” entry on the left-hand side

2. click “Courses & Content”.

4.8.1 Pick a course

The next step is to select the “Course Catalogue” entry in the navigation menu on the left-hand side of the
screen. In the next step you can see the catalogue with the GRAPPLE course you will evaluate.
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In order to add the course to your list of courses you have to click on the “shopping cart symbol” (framed with
a red border in the screenshot).

4.8.2 Add the course to your course list

NExt a “Registration” popup window will open up where you have to indicate your “City” in the corresponding
field. You can finally register for the course by clicking on the “Register’-button of the popup window.

4.8.3 Confirm registration
Registration will be confirmed with the small message window.
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Please click on the “Enter course room” — button in order to enter the course home page of the GRAPPLE
course.

4.9 Start the course

The following screen will appear asking ifthe course can be started.

Please click on the “Ok”-button in the “Start course”-message window.

4.9.1 Select the course content

After the message window has disappeared please click on the “Syllabus™icon (icon with red frame) to
retrieve the proper course content, i.e. the initial questionnaire, the web based training (WBT) containing the
GRAPPLE course and the concluding questionnaire.

Click on the indicated course module “Initial questionnaire” to be able to complete the initial questionnaire.
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4.10 Finish the initial questionnaire

Once the questionnaire has been finished, click on the “finish flag” (icon with red frame) on the right hand-
side to “activate” the proper GRAPPLE course.

4.11 Study the Grapple course

Start the Grapple course by clicking on the indicated course module “Selfmanagement course served by
GRAPPLE".

After having clicked on this course module a new window will open up containing the GRAPPLE course
about self-management.

The “Self-management” course can be studied freely. The course can be interrupted at any time by pressing
the “Logout™-button as indicated on the screenshot and the course can be resumed later on.
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4.12 Finish the Grapple course

Once the course has been completed you are kindly requested to “finish” the course similar to the initial
questionnaire by clicking on the “finish flag” (red-framed icon) to the right of the course module.

As a consequence, the “concluding” questionnaire will be activated. Please fill out the final questionnaire
after having clicked on the “concluding questionnaire” module.

4.13 Finish the concluding questionnaire

Once the final questionnaire in this evaluation has been completed you are kindly requested to “finish” the
course similar to the initial questionnaire by clicking on the “finish flag” to the right of the course module.

5 Thank you

Finally we want to thank you for having taken the time to participate in this learner evaluation.

B. User Guide Learning Pilot using eLex LMS by GILA  BS

GRAPPLE

Learner Evaluation in corporate settings
(version ELS for eLex)

1 About this document

This document will provide the necessary information about the learner evaluation conducted in corporate
settings. This learner evaluation will be evaluated using a dedicated online-survey and will be split into the
following three parts:

4. Initial questionnaire.

This is the first part of the associated online-survey and contains demographical questions,
guestions about computer literacy and a brief pre-test regarding knowledge of self-management.

5. Self-management course served by GRAPPLE

This course module contains the GRAPPLE online course about different approaches to self-
management.
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6. Concluding questionnaire.

This is the second part of the associated survey containing questions about the learning experience
with the provided GRAPPLE course about self-management as well as a brief follow-up test about
the course topic.

2 Grapple in eLex

During this learner evaluation it will be shown how a Grapple course can be presented through a learning
management system that has been integrated in the Grapple project. To this purpose the elLex learning
management system will be used — please visit the Grapple-eLex instance at

http://grapple.qgiuntilabs.com/eLexGrapple/LoginSA.aspx

2.1 Welcome page

You will see the following login-screen:

Please click on the word “here” at the bottom right (see picture above) to trigger Grapple authentication.
Authentication in Grapple is realised via Shibboleth.
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2.2 Login at the Grapple Identity provider (IdP)

After clicking the “here” link you are redirected to the central GRAPPLE Shibboleth Identity provider IdP and
you will get the following screen:

Please enter the username and password you have received via email and click on the “Login”-button.

After a successful registration you will be redirected to the Grapple eLex instance:
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2.2.1 Pick a course

The next step is to select the “My courses” entry in the navigation menu on the left-hand side of the screen.
Next click on the “SelfManagement” course and the Learning Material with the GRAPPLE course and the
guestionnaires will be shown.

2.3 Start from the Initial Questionnaire

First click on “[launch]” of the “Initial Questionnaire” (see number 1 in figure above), and the below
questionnaire will show:
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2.4 Study the Grapple course

After finishing the Initial Questionnaire, close the window and return to the course content list. Click on the
second “[launch]” link.

A new window will open up containing the GRAPPLE course about self-management.
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In the Grapple course about self-management provided for this learner evaluation you are kindly requested
to navigate using the navigation menu on the left hand-side as depicted in the following screenshot:

In this context, the coloured bullet points provide recommendations for navigating through the learning
content. A white bullet point indicates that the concept in the course has already been visited.

A green bullet point indicates that the concept next to this green bullet point is considered suitable. Such a
concept should be studied in a next step.

A red bullet point indicates that depending on the current progress in the course the concept next to the red
bullet point is not considered suitable. This means that recommended concept, i.e. “green” concept should
be studied beforehand.
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Although the different resources are taken from already available web resources about this topic you are
kindly requested to use the left-hand side bullet point navigation of the Grapple course instead of following
other links in the resource itself.

2.5 Finish the Grapple course

Once the course has been completed you are kindly requested to “finish” the course similar to the initial
questionnaire by clicking on the “[launch]” link of the “Concluding Questionnaire”.

Please fill out the final questionnaire in order to complete the evaluation.

3 Thank you

Finally we want to thank you for having taken the time to participate in this learner evaluation.

C. Detailed User Comments from the individual autho  ring workshops

1. Qualitative feedback from comments sections in Q

GAT and ISONORM

Tool

Answer Category

Frequency

GAT as a
whole

usability issues - improvement would be desirable

flaws in visual presentation of the models

repetitive steps are required

process-oriented description or wizard guiding the user would be needed

lack of error messages

presentation of tools and training was well done

CAM

CAM tool is not intuitive

CAM tool is unstable

socket name is not intuitive

validity check would be helpful

T O e I = =N | N R T SR T R ot

DM

alternative terms suggested instead of subject matter graph:
- domain model
- content link list

DM tool is highly intuitive

DM tool should remember properties

DM tool should have parent as default relationship

DM tool should provide possibility to link resources from own PC

I I =N = T )

2. Comments from authoring workshop IMC-1
Make cursor to ,hand-pointer’ upon mouse over on clickable objects

Positioning of concepts is counterintuitive

Introduce multiple selection for several concepts that all have a ‘parent’-relation with the same parent

concept

If a ‘parent’-relation has to be used in order to produce some specific output in the adaptive course
then this relation should be predefined and selectable by the user

The DM-model editor screen is not adapted to the screen resolution

Introduce an ‘auto-save’ feature as known from Google tools.

GAT shows concepts greyed out
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predefine default attributes like ‘title’ and ‘order’ property if those are needed for a specific effect
correct tab-order on text boxes. (hitting tab two times focuses the wrong text box)
the ‘close’-button (‘x’) of the working tabs in GAT are counterintuitive (too far away to the right)

introduce feature that says ‘cam is based on domain XXX’ such that only concepts from this domain
can be used without having to do so many clicks

Reduce Ul-overhead in such a way that the ‘normal end-user’ can work with those tools. How does
the employee (the authoring employee) do this? (wikipedia, blog, youtube) combine those basic
steps as a learning path (wizard)

Comments from authoring workshop IMC-2
Introduce an ‘auto-save’ feature as known from Google tools.

Mouse cursor is not being displayed after right-click in the editor
Undo button would be nice

Give the user the freedom to customise the menu-bar (add an undo-button) like in MS-Office
products

No Cursor change (hand / pointer cursor)

A newly created concept is placed inappropriately (hidden behind another concept) and cannot be
directly spotted by the user

Listen to keyboard-events like ‘hitting ENTER/RETURN'’ in order to reduce the number of clicks
The relation the user has used as last relation should be preselected upon choosing a new relation

Automatically transform a list of provided urls into a list of concepts in the DM (extend import
mechanism)

High amount of necessary clicks

predefine default attributes/properties like ‘title’ and ‘order’ property if those are needed for a specific
effect

Directly display additional information like the order number upon mouse-over on the concepts
Upon inserting a concept allow double-click instead of open-button

Inserting a new CRT should automatically display it correctly instead of stacking everything onto a
single node. It's not usable if everything is stacked on a single point.

The greyed lines relating concepts in sockets are not understandable (should be deselected by
default)

Inserting a new CRT should automatically be oriented according to a grid, i.e. align a new CRT
horizontally

The more CRT one inserts the more confusing the visualisation becomes

It's not obvious at all where to click in order to move sockets or the whole CRT. Maybe a mouse-over
/ tooltip as hint?

After deployment it is not easy to copy the URL of the deployed course from the message window.
Selecting/Copying the URL of the deployed course should be easier for the user

Comments from authoring workshop IMC-3
The font size is not adapted to the screen resolution.

If | add a new concept it should not be stacked on top of an already existing concept.
Hand cursor hangs (cursor issues)

How can | rename a concept? Renaming a concept should be possible directly at the concept node
in the drawing area.
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If | press ENTER/RETURN my input should directly be accepted and not require an additional
mouse click.

Handling of the mouse cursor by GAT is not acceptable. There always seems to be a hand though it
is not needed.

Why is the ‘parent’ relation not predefined? It should be predefined if it is needed to generate the
course menu.

Naming of ‘parent’ relation is counterintuitive

Why can’t | see the URL (adding a resource to a concept)? The scrollbar hides the display of a
resource’s URL related to a concept.

Please enable keyboard shortcut CTRL+S in order to save a model.

Please enable automatic focus on the correct input field (upon entering properties).

If | reload my CAM all the nodes are stacked on a single place.

In popup or pull-down menus it would be great to always preselect the first entry.

Add additional information upon mouse-over (hover-effect) like showing the description of a property.
Upon inserting a new CRT everything is really “unordered”

If I want to move things around the arrows stay at the same position, but | expect them to also move.

It would be great if | could reuse the same domain model by selecting it just once. | do not want to
select the SAME domain model every time.

If I right-click on the drawing area my computer MUST NOT freeze.
CRTs vanish from the default selection list. This MUST NOT happen.

Comments from authoring workshop IMC-4
| do not like the blue border framing the user interface

Instead of clicking on the OK button | should be able to complete my user input using
ENTER/RETURN.

Upon inserting a URL as property the hint text in the input field should disappear and not get
concatenated with my input

The font sizes have not been adapted to the font-size in the button

The tab order upon changing properties is not correct

The HAND cursor is irritating it is not displayed correctly.

Multiple selection of ALL concepts does not work using Safari on MacOSX

Upon drag-and-drop of a CRT (pedagogical relation) in the CAM the wrong pedagogical relation
get’s selected.

The zooming position is not obvious

The arrows in the CAM do not move upon drag-and-drop.

Comments from authoring workshop ELS
DM is good and usable;

CAM has a GUI that is not well usable and not intuitive;

CAM interface can be improved with a sort of “zoom” for managing high-level structure as well as
low-level details;

Quizzes are very useful for adaptability, improvements on quizzes will be welcome;
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A sort of “adaptation to author” will be appreciated, e.g. popup with help adapted to user skill in DM
and CAM;

GRAPPLE tools suffers of youth, several functions are still imperfect;

The integration with social networking would be appreciated [| had no possibility to demonstrate what
is already implemented in GUMF about social networking];

A unique authoring tool would be appreciated, instead of separate tools DM and CAM,;

A tutorial integrated with tools would be appreciated, e.g. “you have defined a new concept, nhow you
need to define its prerequisite”;

Are Topic Maps (XTM) used in GRAPPLE? [I don’t know] see http://www.topicmaps.org/ ;

An automatic link from quizzes to resources could be interesting, for addressing the user directly to
the topic about the wrong answer;

Can GUMF be used for automatic generation of school reports? Could it be a tool for teachers and
parents?

Possible fields in which adaptation would be useful:

0 Supermarket cashiers, especially when long absence implies knowledge obsolescence e.g.
maternity leave;

0 Bank tellers, especially when new procedures must be immediately taught to several
employees having different backgrounds.

7. Comments from authoring workshop ATOS

All participants were content and interested in the concept of GRAPPLE. They have witnessed some
problems in the software, however, they understand the application is under constant development
and improvement.

Some of the participants that took part in last year's evaluation event (performed via Moodle) were
quite impressed with the progress made in the passing year.

The importance of adaptive learning for inclusion was discussed.

D. Evaluation Material

The subsequent sections present the evaluation questionnaires (printable versions exported from
LimeSurvey) used in the pilots and administered as online surveys.

a. Authoring Pilot

GRAPPLE WP10 Authoring Pilot

Kindly share your opinion on the GRAPPLE authoring tools with us by answering the questions on the
following pages.

Please continue with 'Next'!

Demographic Questionnaire (DQ)

Thank you for participating in this study! First we would like to collect some background data relevant to our
research work.

Please answer the questions below. Your data and the information collected in this evaluation will be treated
anonymously.
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1[DQ1]
Personal code:
Please write your answer here:

multi-digit number consisting of year of birth (two digits) and street number (three digits)
e.g. 75013 for year of birth 1975 and street number 13

2 [DQ_WP10]In association with which institution are you taking part in this evaluation? *
Please choose only one of the following:

imc information multimedia communication

Atos Origin

eXact learning solutions

Other

3 [DQ8]Did you participate in a workshop on the GRAPPLE tools before? *
Please choose only one of the following:
Yes

No

4 [DQ2]

Gender:

Please choose only one of the following:
male

female

5[DQ3]
Age:

Please write your answer here:

6 [DQ4]
Profession:

Please write your answer here:

7 [DQ5]
How often do you use virtual learning environments?
Please choose only one of the following:

never

less frequently than once a week

several times a week

daily

8 [DQE]
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How long have you been using virtual learning environments?
Please choose only one of the following:
haven't so far
for one to several months
for about 1 year

for years

9 [DQ7]
Are you experienced in authoring courses with a virtual learning environment?
Please choose only one of the following:

no experience at all

some experience

advanced experience

expert user/author

Questionnaire on GRAPPLE Authoring Tools (QGAT)

The following questions specifically address the GRAPPLE authoring toolset and your perceptions and
opinion based on your experience with the tools.

Please answer the following questions by indicating how much you agree with each statement. If for some
reason you cannot or do not wish to reply to a certain statement mark the field ‘no answer’. Please also
provide additional comments and explanations in the comments section. Your detailed feedback will help us
to further improve the tools.

10 [QGAT1]How much time in hours did you approximately spend on working with the GRAPPLE authoring
tools?

Please write your answer here:

11 [QGAT]
Please choose the appropriate response for each item:
Strongly Strongly
disagree agree
1 2 3 4 5

The GRAPPLE authoring toolset allows to
appropriately translate my intended
teaching approach into an adaptation
course.

The GRAPPLE authoring toolset allows
me to differentiate between users with
different background knowledge.

The GRAPPLE authoring toolset is very
usable.

The GRAPPLE authoring toolset is difficult
to learn.

The GRAPPLE authoring toolset is flexible
and allows doing what | want.
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Strongly Strongly
disagree agree
1 2 3 4 5

The term ‘subject matter graph’ is intuitive.

| would prefer another term instead of
‘subject matter graph’. (If yes, please
include suggestions in the comments
section below)

The Domain Model (DM) tool is very
usable.

The Domain Model (DM) tool is difficult to
learn.

The Domain Model (DM) tool is flexible
and easily allows doing what | want.

| am comfortable with the way of
representing a domain with the Domain
Model (DM) tool.

The term ‘pedagogical relationship’ is
intuitive.

| would prefer another term instead of
‘pedagogical relationship’. (If yes, please
include suggestions in the comments
section below)

The Concept Relationship Types (CRT)
tool is very usable.

The Concept Relationship Types (CRT)
tool is easy to learn.

The Concept Relationship Types (CRT)
tool is not flexible and does not easily
allow ddoing what | want.

| am comfortable with the way of
formalising pedagogy in the Concept
Relationship Types (CRT) tool.

The term ‘adaptive story line’ is intuitive.

| would prefer another term instead of
‘adaptive story line’. (If yes, please include
suggestions in the comments section
below)

The Conceptual Adaptation Model (CAM)
tool is very usable.

The Conceptual Adaptation Model (CAM)
tool is easy to learn.

The Conceptual Adaptation Model (CAM)
tool is flexible and easily allows doing
what | want.

| am comfortable with the way of
formalising adaptation in the Conceptual
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Strongly Strongly
disagree agree
1 2 3 4 5

Adaptation Model (CAM) tool.

12 [QGAT_Qual]Your comments:

Please write your answer here:

ISONORM 9241/110-S Evaluation Questionnaire

In the following, you are kindly requested to evaluate the GRAPPLE authoring toolset.

Please read carefully:

The goal of this evaluation questionnaire is to detect weaknesses in the software and to develop concrete
suggestions for improvement.

In order to achieve this, your judgement as a user of a specific software program is of paramount
importance. Your evaluation of the software in question should be based on your personal experience.

It is important to remember that this is not an evaluation of you personally. Rather, we are interested in your
personal evaluation of the software you are working with.

13 [SWEXP] *
Please choose the appropriate response for each item:

very very
poorly well

How well do you know the evaluated software?

14 [ISONORM]The software... *

Please choose the appropriate response for each item:

- S & S

does not offer all necessary
functions to efficiently master all
given tasks.

offers all necessary functions to
efficiently master all given tasks.

. . does not require unnecessary
requires unnecessary input.

input.
inappropriately meets the appropriately meets the
demands of the work. demands of the work.
provides insufficient information provides sufficient information
about which entries are valid and about which entries are valid and
necessary. necessary.
does not provide context-sensitive does provide context-sensitive
explanations on request, which are explanations on request , which
concretely helpful. are concretely helpful.
does not automatically offer does automatically offer context-
context-sensitive explanation, sensitive explanations, which are
which are concretely helpful. concretely helpful.

complicates orientation due to an facilitates orientation due to a
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inconsistent design.

provides insufficient insight
regarding its current status.

is not designed according to a
consistent principle.

requires a lot of time to learn.

requires memorisation of too many

details.

is difficult to learn without external
support or a handbook.

forces the user to follow an
unnecessarily rigid sequence of
steps.

does not support easy switching
between individual menus or
masks.

entails unnecessary interruptions
of the work flow.

provides error messages which
are difficult to understand.

error correction generally requires
a lot of effort.

does not give concrete help for
error correction.

is difficult to expand if new tasks
arise for me.

is difficult to adapt to my individual
working style.

is, within its scope, difficult to
adapt for different tasks by me.

15 [ISO3]Your comments:

Please write your answer here:

Subjective Impression Questionnaire (SIQ)

consistent design.

provides sufficient insight
regarding its current status.

is designed according to a
consistent principle.

requires little time to learn.

does not require the
memorisation of too many
details.

is easy to learn without external
support or a handbook.

does not force the user to follow
an unnecessarily rigid sequence
of steps.

supports easy switching between
individual menus or masks.

does not entail unnecessary
interruptions of the work flow.

provides error messages which
are easy to understand.

error correction generally
requires little effort.

gives concrete help for error
correction.

is easy to expand if new tasks
arise for me.

is easily adaptable to my
individual working style.

is, within its scope, easy to adapt
for different tasks by me.

The following sentences describe thoughts and feelings you may have regarding the use of the GRAPPLE

tools.

For each of the following statements please indicate how much you can agree on the given scale.

16 [ITU] *

Please choose the appropriate response for each item:
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strongly strongly
agree 2 3 4 5 6 disagree
1 7

| would use the GRAPPLE tools whenever
appropriate for my work.

| would use the GRAPPLE tools frequently for
my work.

| would use the GRAPPLE tools whenever
possible for work.

| would use the GRAPPLE tools a lot for my

work.
17 [ATT] *
Please choose the appropriate response for each item:
strongly strongly
agree 2 3 4 5 6  disagree
1 7

Using the GRAPPLE tools is a good idea.
Using the GRAPPLE tools is unpleasant.

Using the GRAPPLE tools is beneficial to my
work.

18 [PEOU] *

Please choose the appropriate response for each item:

strongly strongly
agree 2 3 4 5 6 disagree
1 7

Using the GRAPPLE tools is easy for me.

It was easy for me to become skilful at using
the GRAPPLE tools.

| find the GRAPPLE tools easy to use.

| find the GRAPPLE tools to be flexible to
interact with.

| find it easy to get the information | want from
the GRAPPLE tools.

My interaction with the GRAPPLE tools is
clear and understandable.

19 [PU] *
Please choose the appropriate response for each item:
strongly strongly
agree 2 3 4 5 6 disagree

1 7
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strongly strongly
agree 2 3 4 5 6 disagree
1 7

Using the GRAPPLE tools improves my
working performance.

Using the GRAPPLE tools enables me to
accomplish my work more quickly.

Using the GRAPPLE tools increases my
productivity in doing work.

Using the GRAPPLE tools enhances my
effectiveness in doing my work.

| find the GRAPPLE tools useful in doing my
work.

Using the GRAPPLE tools makes it easier to
do my work.

Thank you for completing this survey.

b. Learning Pilot

GRAPPLE WP10 Learning Pilot - Part 1
Thank you for your interest in the GRAPPLE system and for participating in this study!

Please continue with 'Next'!

Demographic Questionnaire for Learners (DQL)

Thank you for participating in this study! First we would like to collect some background data that is relevant
to our research work.

Please answer the questions below. Your data and the information collected in this evaluation will be treated
anonymously.

1[DQ1]

Personal code:

Please write your answer here:

multi-digit number consisting of year of birth (two digits) and street number (three digits)

e.g. 75013 for year of birth 1975 and street number 13

NOTE: Please take care to carefully and reliably fill out your person code - it will be used in the subsequent parts of the
evaluation, too.

2 [DQ_WP10]In association with which institution are you taking part in this evaluation? *
Please choose only one of the following:

imc information multimedia communication

Atos Origin

eXact learning solutions

Other
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3[DQ2]
Gender:

Please choose only one of the following:
male

female

4 [DQg]
Age:
Please write your answer here:

5 [DQ4]
Field of study/Profession:

Please write your answer here:

6 [DQ5]
How often do you use virtual learning environments?
Please choose only one of the following:

never

less frequently than once a week

several times a week

daily

7 [DQS]
How long have you been using virtual learning environments?
Please choose only one of the following:

haven't so far

for one to several months

for about 1 year

for years

Questionnaire on the confidence in handling compute rs and computer applications (SUCA)

This questionnaire deals with how confident you feel in dealing with the computer and different computer
applications. Eleven statements are listed that refer to computer handling. Please indicate the degree to
which these statements apply to you.

Here an example:
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If the statement is true to you tick ‘agree’, if it tends to apply to you tick ‘slightly agree ’, if you feel that the
statement rather does not apply to you tick ‘slightly disagree ' etc. If you cannot or do not want to give an
answer you have the possibility to tick the box ‘no answer’. Please bear in mind that there are no correct or
incorrect answers. Try to give a spontaneous answer after having read carefully each statement. Please
provide an answer to all eleven statements.

8 [SUCA]

Please choose the appropriate response for each item:

slightly neutral slightly

agree ;
agree disagree

disagree

| feel confident in handling computers.

| have no problems in learning to use new
software.

When working with the computer | am
easily frustrated by (computer-caused)
problems.

In general, | have few problems in working
with computers.

| would rather use the manual than the
online help in case of problems with
software.

| usually ask other people in case of
computer problems.

| think | can benefit from searching
information on internet.

Sometimes | have problems in dealing
with the mouse.

| would prefer electronic databases over
printed bibliographies for literature
research.

| can usually understand the error
messages of my computer.

| have no problems in formatting a long
text document.

Questionnaire on the familiarity with different com puter applications (VECA)

This questionnaire is about the familiarity with computer applications. You are asked to estimate how familiar
you are with the individual computer applications. In the following, several computer applications are listed.
Please indicate your opinion, whether - compared to other users - you are familiar ‘far above average ',
‘above average ’, ‘average (neutral) ’, ‘below average ’, or ‘far below average ' with the respective
applications.

9 [VECA] *
Please choose the appropriate response for each item:
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far above above neutral below far below
average average average average

| am familiar with handling computers in
general

| am familiar with handling word
processing software

| am familiar with handling multimedia
applications

| am familiar with handling programming
languages

| am familiar with handling spreadsheet
applications

I am familiar with handling statistics
programs

| am familiar with handling e-mail
I am familiar with handling databases
| am familiar with handling internet/ WWW

I am familiar with handling computer
games

| am familiar with handling graphical
software

I am familiar with handling scheduling
software

Self-Management Prior Knowledge Test

Before dealing with the online course we would like to know whether you have any prior knowledge of the
respective course topic. Below is a set of questions. Please answer all the questions. If you do not know the
answer to a question, please do not guess but tick “I don’t know”.

Please answer the questions on the basis of you knowledge only and do not look up any additional
information to respond!

10 [SMO1_2]What does ZTD stand for? *
Please choose only one of the following:
Zoo To Do
Zen This Day
Zero To Do
Zen To Done

| don't know

11 [SM02_2]What does GTD stand for? *
Please choose only one of the following:

Great Tools Do
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Get This Done
Game Theory Discussion
Getting Things Done

| don't know

12 [SM03_2]What is the first habit of "7 Habits"-approach? *
Please choose only one of the following:

Be prohibitive
Become passive
Be proactive
Become productive

| don't know

13 [SM04_2]How many phases does the GTD-approach describe? *

Please choose only one of the following:
seven phases
five phases
ten phases
eight phases

| don't know

14 [SMO5_2]What is the collect-phase of GTD about? *
Please choose only one of the following:

You throw stuff away.

You pile stuff.

You collect stuff in your inbox.

You do not care about stuff.

| don't know

15 [SM06_2]What is the criterion that a new task can be processed directly? *
Please choose only one of the following:

The tasks will take you 2 minutes or less.
The tasks will take you 5 minutes.

The tasks will take you 10 minutes.

The tasks will take you 60 minutes.

| don't know

16 [SMO7_2]What review mechanisms does GTD propose? *

Please choose only one of the following:
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A weekly and a monthly review.
A daily and a weekly review.
An hourly and a daily review.
No review at all.

| don't know

17 [SM08_2]What is the second habit of the "7 habits"-approach about? *

Please choose only one of the following:
You should always start from the beginning.
You should never give up.
You should begin with the end in mind.
You should sharpen the saw.

| don't know

18 [SM09_2]What is the correct order of the 5 steps the GTD approach proposes? *
Please choose only one of the following:

Collect, Process, Organise, Review, Do
Organise, Do, Review, Collect, Process
Do, Collect, Review, Organise, Process
Process, Collect, Organise, Review, Do

| don't know

19 [SM10_2]What is the second habit of ZTD? *

Please choose only one of the following:
Organise
Routine
Find your Passion
Process

| don't know

20 [SM11_2]wWhat is the ZTD-habit of "Processing" about? *

Please choose only one of the following:
Collect everything in your inbox.
Do one task at a time.
Make quick decisions on things in your inbox, do not put them off.
Set most important tasks (MITs) for the day.

| don't know

21 [SM12_2]What are the two key aspects of GTD? *
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Please choose only one of the following:
Freedom and peace
Fish and chips
Control and perspective
Win and outcome

| don't know

Thank you for completing this survey.

GRAPPLE WP10 Learning Pilot - Part 2 (A)

Kindly share with us your opinion on the GRAPPLE learning environment by answering the questions on the
following pages.

Please continue with 'Next'!

Personal code
1 [DQ1]Person code: *

Please write your answer here:

multi-digit number consisting of year of birth (two digits) and street number (three digits) -
e.g. 75013 for year of birth 1975 and street number 13
NOTE: Please fill in your person code carefully in order to enable us to relate your answers to your previous data.

Learning Strategy Questionnaire
2 [LSQ1]How much time in hours did you spend approximately on the provided online course? *

Please write your answer here:

3 [LSQ2]How did you realise the learning from the provided course? *
Please choose only one of the following:
in one learning session

in several learning sessions

4 [LSQ3]How long were the intervals between your learning sessions approximately? *

Only answer this question if the following conditio ns are met:
°Answer was 'in several learning sessions' at ques tion '3 [LSQ2]' (How did you realise the learning from the
provided course?)

Please choose only one of the following:

several hours to one day

several days

a week

more than a week

irregular (please explain in more detail in the comments section)
Make a comment on your choice here:
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5 [LSQ4]Was the adaptation provided by the system helpful for learning?
Please choose only one of the following:

yes

sometimes

no

6 [LSQ5]Did you use the adaptive recommendations provided by the system?
Please choose only one of the following:

yes

sometimes

no

Note: Questions LSQ4 and LSQ5 were only presented to learners who dealt with the adaptive course. The
guestions were not included in the survey for the non-adaptive version of the course.

ISONORM 9241/110-S Evaluation Questionnaire

In the following, you are kindly requested to evaluate the GRAPPLE learning environment.

Please read carefully:

The goal of this evaluation questionnaire is to detect weaknesses in the software and to develop concrete
suggestions for improvement.

In order to achieve this, your judgement as user of a specific software program is of paramount importance.
Your evaluation of the software in question should be based on your personal experience.

It is important to remember that this is not an evaluation of you personally. Rather, we are interested in your
personal evaluation of the software you are working with.

7 [SWEXP] *
Please choose the appropriate response for each item:

very very
poorly well
How well do you know the evaluated software?
8 [[SONORM]The software... *
Please choose the appropriate response for each item:
- - -/+ + ++ +++
does not offer all necessary offers all necessary
functions to efficiently functions to efficiently
master all given tasks. master all given tasks.
requires unnecessary does not require
input. unnecessary input.
inappropriately meets the appropriately meets the
demands of the work. demands of the work.
provides insufficient provides sufficient
information about which information about which

entries are valid and entries are valid and
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necessary.

does not provide context-
sensitive explanations on
request, which are
concretely helpful.

does not automatically offer
context-sensitive
explanation, which are
concretely helpful.

complicates orientation due
to an inconsistent design.

provides insufficient insight
regarding its current status.

is not designed according
to a consistent principle.

requires a lot of time to
learn.

requires memorisation of
too many details.

is difficult to learn without
external support or a
handbook.

forces the user to follow an
unnecessarily rigid
sequence of steps.

does not support easy
switching between
individual menus or masks.

entails unnecessary
interruptions of the work
flow.

provides error messages
which are difficult to
understand.

error correction generally
requires a lot of effort.

does not give concrete help
for error correction.

is difficult to expand if new
tasks arise for me.

is difficult to adapt to my
individual working style.

is, within its scope, difficult
to adapt for different tasks

- - - I+

+

++

+++

necessary.

does provide context-
sensitive explanations on
request, which are
concretely helpful.

does automatically offer
context-sensitive
explanations, which are
concretely helpful.

facilitates orientation due
to a consistent design.

provides sufficient insight
regarding its current
status.

is designed according to
a consistent principle.

requires little time to
learn.

does not require the
memorisation of too
many details.

is easy to learn without
external support or a
handbook.

does not force the user to
follow an unncessarily
rigid sequence of steps.

supports easy switching
between individual
menus or masks.

does not entalil
unnecessary interruptions
of the work flow.

provides error messages
which are easy to
understand.

error correction generally
requires little effort.

gives concrete help for
error correction.

is easy to expand if new
tasks arise for me.

is easily adaptable to my
individual working style.

is, within its scope, easy
to adapt for different
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- - -/+ + ++ +++

by me. tasks by me.

9 [ISO3]Your comments:

Please write your answer here:

Workload Perception Questionnaire (WPQ)

The purpose of this short questionnaire is to measure the perceived workload while learning and working
with the GRAPPLE system (subsequently referred to as 'task’).

Please answer the questions below by rating each item based on your subjective impression.

10 [WPQ1] *

Please choose the appropriate response for each item:
very very
low high

Mental Demand: How mentally demanding
was the task?

Physical Demand: How physically demanding
was the task?

Temporal Demand: How hurried or rushed
was the pace of the task?

Performance: How successful were you in
accomplishing what you were asked to do?

Effort: How hard did you have to work to
accomplish your level of performance?

Frustration: How insecure, discouraged,
irritated, stressed, and annoyed were you?

Qualitative Feedback

Please share with us additional details of your opinion of the GRAPPLE Learning Environment (GALE) by
responding to the questions below.

11 [LQ8-9-5]What do you think about using the GRAPPLE learning environment in a business context?
What are possible pros and cons of using it?

For which purposes would it be especially suitable or helpful?

Would you like and intend to use it?

Please write your answer here:

12 [LQ10]what do you think about the adaptation provided in the course? Which effects does it have on the
quality system, course, and learning?

Please write your answer here:
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Note: Questions LQ10 was only presented to learners who dealt with the adaptive course. The questions
were not included in the survey for the non-adaptive version of the course.

13 [LQ11]What do you think about the potential of GALE to support lifelong learning? In what ways could
lifelong learning be enhanced or compromised?

Please write your answer here:

Self-Management Knowledge Test

Below is a set of questions. Please answer all of them. If you do not know the answer to a question, please
do not guess but tick “I don’t know”.

Please answer the questions on the basis of you knowledge only and do not look up any additional
information to respond!

14 [SM03_p1]What is the first habit of "7 Habits"-approach? *

Please choose only one of the following:
Be proactive
Be prohibitive
Become passive
Become productive

| don't know

15 [SM04_p2]How many phases does the GTD-approach describe? *

Please choose only one of the following:
twelve phases
ten phases
seven phases
five phases

| don't know

16 [SMO1_p3]What does ZTD stand for? *
Please choose only one of the following:
Zinc To Drink
Zen To Done
Zero To Do
Zen This Day

| don't know

17 [SM02_p4]What does GTD stand for? *
Please choose only one of the following:
Great Tools Do

Get This Done
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Game Theory Discussion
Getting Things Done

| don't know

18 [SMO5_p5]What is the collect-phase of GTD about? *
Please choose only one of the following:

You collect your stuff in your shoe box.

You throw stuff away.

You sort your stuff.

You collect stuff in your inbox.

| don't know

19 [SMO06_p6]What is the criterion that a new task can be processed directly? *

Please choose only one of the following:
The task will take you 10 minutes.
The task will take you 5 minutes.
The task will take you 2 minutes or less.
The task will take you 60 minutes.

| don't know

20 [SMO7_p7]What review mechanisms does GTD propose? *
Please choose only one of the following:

A weekly and a monthly review.

A daily and a weekly review.

An hourly and a daily review.

No review at all.

| don't know

21 [SM08_p8]What is the name of the 6th habit of the "7 habits"-approach about? *

Please choose only one of the following:
Sympathise.
Simplify.
Synergise.
Syntonise.

| don't know

22 [SM10_p9]What is the 5th habit of ZTD? *
Please choose only one of the following:

Simple trusted system
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Organise
Routine
Find your Passion

| don't know

23 [SM11_p10]What is the ZTD-habit of "Collecting" about? *
Please choose only one of the following:
Do one task at a time.
Collect everything in your inbox.
Make quick decisions on things in your inbox, do not put them off.
Set most important tasks (MITs) for the day.

| don't know

24 [SM12_p11]What are the two key aspects of GTD? *
Please choose only one of the following:

Freedom and peace

Fish and chips

Control and perspective

Win and outcome

| don't know

25 [SM09_p12]What is the correct order of the 5 steps the GTD approach proposes? *
Please choose only one of the following:

Organise,Do,Review,Collect,Process

Do,Collect,Review,Organise,Process

Process,Collect,Organise,Review,Do

Collect,Process,Organise,Review,Do

| don't know

Thank you for completing this survey.



