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Executive Summary

This deliverable “D1.3: Initial evaluation, updated requirements and specifications” updates the list of re-
quirements identified in D1.1, and presents the results of the user studies initially implemented in D1.2. The
list of requirements is reviewed in Section [2] and the state of all requirements updated indicating their im-
plementation progress, their cancellation, or their postponement. The final design of the studies for each use
case is presented in Section [3| Although the provided tasks needed to be adapted for each use case, the rest
of the study has been kept the same for consistency. The results of the analysis are presented in Section
presenting the results of the usability metrics reported by the participants, and providing a summary of the
gathered feedback. A report on the evaluation, and a list of recommendations for next steps are provided in
Section
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1 Introduction

1.1 History of the document

Table 1: Document history.

Date Version

06/02/2018 v0.1: first ToC draft

16/02/2018 v0.2: ToC ready for QA
28/02/2018 v0.3: ToC comments addressed
19/03/2018 v0.4: content ready for QA
23/03/2018 v0.5: document ready for final QA

1.2 Purpose of the document

This document provides an update to the list of requirements presented in D1.1, detailing the current state of
each of them. In addition, this document builds upon the initial implementation of user studies presented in
D1.2. The specification of the studies and their prospective tasks are adapted to carry out two user studies, one
for each target end-user group. The outcomes of these studies are presented and a set of updated requirements
and recommendations for the MOVING platform are provided.

This document will be followed by the final implementation of user studies and evaluation in D1.4, which
will further test the compliance to the specified requirements, providing insight into the usage of the MOVING
platform for prolonged periods of time.

1.3 Structure of the document

This document, in Section 1, starts with a revision of the requirements presented in D1.1. Section contains
a list of all the updated requirements, indicating their current state. The rest of the document focuses on the
user studies carried out to evaluate the platform for each of the target use cases, and is structured into three
main sections, reporting the design (Section [3)), analysis (Section [4]), and report of the studies carried out for
each target end-user group (Section [5)).

2 Updated Requirements

The following tables provide an update on the state of implementation of the user requirements presented in
D1.1. In order to organise the discussions on the integration of requirements between project partners, various
Kanban-style boards were built in Trello (for more information please check D1.2, Session 2.1). Here is a short
description of what each status description represents:

To do: The requirement has still to be processed.

Work in progress: The requirement is currently being processed.

Implemented: The requirement was processed and successfully integrated into the platform.

Cancelled: The requirement could not be processed. Reasons for this are given for the respective
requirements.

Backlog: These requirements are considered important, but not feasible during the project period. In
the case of a follow-up project, these requirements are taken up again.

In the case of new requirements, e.g. emerging from the findings of ongoing focus group interviews, these
are identified by the ID #9XY and they are italicised. Moreover, if the description of the requirement has
been changed, this is indicated by the italic font.

2.1 Requirement: search field

© MOVING Consortium, 2018 8/64



D1.3: Initial evaluation, updated requirements and specifications

MOVING

Table 2: Requirement: Search field.

ID

Topic

Key word

Description

Status

Reference
to use
case

#001

Author

#002

Title

#003

Key word

There should be
search field where to
search for an author,
a title or a key word
when searching for
resources. In case of
a search for authors a
list of disambiguated
author names should
be returned, respec-
tively a list of items
with  disambiguated
author names.

Implemented; author
disambiguation to be
added

#TUDO040

Implemented

Implemented

ZTUDO0G,
#TUDO15

#004

Combination
of words

It should be possi-
ble not only to search
for one word but
for combination of
words. Compound
words (e.g. computer
science, data mining)
should be recognised
as single not separate
search term.

Implemented

#TUDO001

#005

Including and
excluding
words

It should be possible
to exclude and in-
clude words or terms,
e.g., searching for
“social NOT workers”
or ‘“social —workers”
will return different
results than searching
for “social workers’.

Implemented

#TUDO002

#008

Advanced
search

Multiple
search terms

Define one or multi-
ple search terms, e.g.
searching for data sci-
ence AND machine
learning or searching
for data science AND
a specific author.

Work in progress

Z#EY002

#010

Search extent

Search depth

Refine the search by
title, abstract, full-
text.

Implemented

ZTUD039,
#EY008

© MOVING Consortium, 2018
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#018 | Auto- A To do #EY034
complete recommendation /auto-
completion  feature
supports the specifi-
cation of the search
term(s).  This will
support the auditor
in: (a) searching for
the correct entity
and (b) identifying
similar (and therefore
possibly related)
entities right from
the beginning of the

analysis.
#901 | Simple Different search | Implemented TUD
(new) | search: domains  (research,
Search  do- funding, and learning)
mains should be displayed

within the search bar
as drop-down menu.

2.2 Requirement: faceted search

Table 3: Requirement: faceted search.

ID Topic Key word Description Status Reference
to use
case

#006 | Date Refining the search | Work in progress #TUDO038,

after the publishing #EY036

date of the resource.
Specify the relevant
date range (e.g., the
period after the en-
tity's formation).

#007 | Search term Exclude one or multi- | Merged with #005 #EY001
ple search terms.
#009 | Media type Searching in  and | Implemented #TUDO035

possibility of exclud-
ing monographies,
journal articles, open
access journal ar-
ticles, conference
articles, posters.
#012 | Datasets Listing of all | Implemented #TUD032
databases (sorted
by discipline).

© MOVING Consortium, 2018 10/64
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#019

Dynamic
terface

In-

Based on the search
settings, the remain-
ing search criteria be-
come enables or dis-
abled (e.g., when a
file on the local device
is included that has no
metadata, the depth
of the search cannot
be set to metadata).

Implemented

#EY011

#020

Geographic
Region

Location
search

Limit the search to
certain  geographical
areas (e.g., the en-
tity's headquarters
country).

Work in progress

ZEY009

#021

Language

Limit the search to
specific  languages.
By default, the
language is in cor-
respondence to the
search term defined.

Implemented

ZEY012

#022

Concepts

Concept
Type

Ability to limit the
search to certain types
of concepts, for ex-
ample, persons (who
are not necessarily au-
thors) and organisa-
tions only.

To do

#EY037

#023a

Industry

Industry Type

Limit the search to
certain industries,
when applicable (e.g.,
retail, automotive,
airlines).  This can
support the auditor
in identifying  the
relevant laws and
regulations.

Work in progress

ZEY049

#023b

Author

Refine the search by
author by excluding
and including authors.

Implemented

ZTUD040

#025

Discipline

Refining the search
by including or ex-
cluding scientific dis-
ciplines.  Limit the
search to certain disci-
plines, when applica-
ble (e.g., when select-
ing a database that
covers multiple disci-
plines).

Implemented

ZTUDO4T,
#TUDO50,
#EY010

#026

Citations

Refine the search by
the amount of cita-
tions of the source.

Backlog

#TUD042,
#TUDO51

#027

Clicks

Refine the search after
the number of clicks
on the source through
the users.

Cancelled, not objec-
tive enough for the
search

ZTUD046

© MOVING Consortium, 2018
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#028

Search tem-

plate

It should be possible
that the wuser can
adjust the faceted
search due to his/her
needs. E.g., the
specific user searches
mostly  within  the
social sciences, so
he/she saves this for
the faceted search.

To do

#TUD004,
#TUDO081

#088

Timeline
visualisation

A timeline visuali-
sation showing how
search results appear
chronologically.

Work in progress

#TUD093,
#TUD094

2.3 Requirement: data sources

Table 4: Requirement: data sources.

ID

Topic

Key word

Description

Status

Reference
to use
case

#011

Datasets
Databases

Literature
databases

Searching and possi-
bility of including or
excluding databases
(see D1.1). Con-
nection to various
literature  databases
available to include
publications of several
disciplines.

Work in progress

Z#TUDOLL,
#TUDO12,
#TUDO16,
#TUD089,
#EY007

#013

#014

#015

#016

© MOVING Consortium, 2018

Datasets
Data sources

Include or exclude cer-
tain data sources.

Implemented

Z#EY003

World Wide
Web

Data sources should
include both the world
wide web and the pos-
sibility to define one
or multiple specific
websites to include.

Merged with #030,
technically difficult to
include the world wide
web

FEY004

Various
extension

types

Browse for files stored
on the local device to
include in the analy-
sis. Those files can be
of various file formats,
e.g., .pdf, .doc, .doc,
otf, o txt, xls, .xlsx,
.csv, .htm, .html.

To do

ZFEY005

Data
upload

source

The upload of data
sources stored on the
local device is re-
stricted due to data
privacy issues.

Backlog

ZEY006
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#017 Intranet We should consider | Backlog #EY055

enabling the connec-
tion of the MOVING
platform  to files
stored in the intranet.
However, the tool
may not upload those
files to the internet
at any stage of the
analysis.

#024 | Survey data Searching and possi- | To do #TUD037
bility of including or
excluding survey data
(GESIS, StatistdT).

#029 | Social media Searching in and pos- | Work in progress #TUDO017,
sibility of including #TUDO018,
or excluding social #TUDO019,
media (Twitter, Face- #TUDO020,
book, ResearchGate, #TUDO021,
academia.eu, XING, #TUD022,
LinkedlIn, Blogs). #TUDO024,
This requirement is in #TUD123,
connection to #030. #EY035
The social media
websites are added to
the crawler list.

#030 | Websites Searching in and pos- | Work in progress #TUD020,
sibility of including #TUD024,
and excluding web- #TUDO030,
sites (see D1.1). The #TUDO034
searching is made
possible through
crawling  technology
(see #029).

#031 | Online Wikipedia Including and exclud- | Cancelled, dataset | #TUDO025,

Encyclopaedia ing Wikipedia in the | too big #TUD026
search.

#032 Comparing Wikipedia | Cancelled, see #031 #TUDO075
articles in different
languages.

#033 | Website archive.org Including and exclud- | Cancelled, see #031 #TUDO031
ing archive.org in the
search.

#034 | Search  en- | Google, Bing, | Searching and pos- | Work in progress #TUD026

gines Yahoo sibility of including
or excluding existing
search engines.

#035 | Library cata- Searching and possi- | To do #TUD027,

logues bility of including or #TUD028
excluding library cata-
logues (see D1.1).
#036 | PDF files e.g. Plenary | Including or exclud- | Cancelled, there is no | #TUD029
protocols of | ing PDF files in the | need to host exter-
the Bun- | search. nal PDFs unless up-
destag loaded, which is cov-
ered by #015

Ihttps://de.statista.com (2017-03-27)

© MOVING Consortium, 2018
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#037 | Project part- | International | It should be possible | Work in progress #TUD007
ners to look for possible
project partners from
different countries.
#038 | Business International | It should be possible | Work in progress #TUDO008,
partners to look for business #TUD023
partners via the plat-
form.

#039 | Videos Searching and possi- | Implemented #TUD036
bility of including or
excluding videos.

#040 | Data source Possibility of includ- | Work in progress #TUDO088

for funding ing or excluding fund-
ing databases.

#041 | Creative Flickr Searching in and pos- | To do #TUD113

commons sibility of excluding or
including sources un-
der the licence of cre-
ative commons (e.g.
Flickf?).
2.4 Requirement: search list
Table 5: Requirement: search list.

ID Topic Key word Description Status Reference
to use
case

#042 | List Displaying the search | Implemented #TUDO060,
results as a list. #EY051

#043 | Selecting Picking up the rele- | Implemented #TUDO045,
vant search results by #TUDO065
clicking on it.

#044 | Display fre- Displaying frequently | Backlog #TUDO047

quently cited cited references per
reference per source through mouse
source over.

#045 | Funding Displaying the dead- | To do #TUDO048

deadline line for a funding op-
portunity and possi-
bility of rearranging
the results by dead-
line.

#046 | Funding con- Displaying the con- | To do #TUDO048

tact tact for a funding op-
portunity when you
mouse over.

#047 | Duplicates Avoiding  duplicates | Work in progress #TUDO053
due to search in
different databases.

#048 | Checkbox Displaying which | Cancelled due to | #TUDO049,
resources, | already | high complexity and | #TUDO059
searched/looked  at | medium priority for
through a checkbox. TUD

#049 | Different tabs Open search results in | Implemented #TUDO066
different tabs.

Zhttps://www.flickr.com| (2017-03-27)

© MOVING Consortium, 2018
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#050 | Bookmark Bookmark several | To do #TUDO067
search results.

#051 | Library con- Displaying where the | To do #TUDOT71,

nection source can be found #TUD128
(e.g. in a library) by
clicking on it.

#052 | Mark results Marking the results | Cancelled due to tech- | #TUDQ72
due to high or low rel- | nical complexity
evance on the search
topic.

#053 | Open access Displaying  whether | Work in progress #TUD112,
the source is open #TUD118
access or not.

#054 | Creative Displaying  whether | Work in progress #TUD113,

commons the source is under #TUD118
the licence of creative
commons or not.
#055 | Author Con- Displaying the con- | To do #TUD125,
tact tact details of the au- #TUD126
thor of the resource
(especially from fre-
quently occurring au-
thors).
#917 | View/hide A show abstract/hide | Backlog TUD
abstracts abstract button that
displays more details
for each result within
the same frame
2.5 Requirement: visualisation
Table 6: Requirement: visualisation.

ID Topic Key word Description Status Reference
to use
case

#056 | Different It should be possi- | To do #TUDO005

meanings of ble to see via the

search term visualisation whether
the search term/word
has different mean-
ings due to different
disciplines.

#057 | Connections It should be possible | Implemented #TUD090

between dif- to see connections be-

ferent types tween different types

of sources of sources, e.g. jour-
nals, archives, confer-
ences, books.

#058 | Different Choosing different op- | Implemented #TUDO056

types of tions of visualisation.
visualisation

© MOVING Consortium, 2018
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#059

#060

Top
Concepts

General

Two bar charts (one
for entities, one for
other concepts) that
show the concepts
that best describe
the data. The length
of each concept's
bar depends on the
relevance  of  the
concept.  Additional
information  should
be displayed when
clicking on a bar.
For example: When
clicking on a concept
bar, the titles of the
documents should
be displayed from
which the concept
was extracted, for
keywords and sources
similar.

Work in progress

#EY043

Sensitivity

There should be an
option to change the
number of bars (i.e.,
concepts) displayed in
each bar chart.

Cancelled (to reduce
Ul complexity); the
number of bars will be
limited to a maximum
of 25-30 by default

FEY044

#061

#062

Top sources

General

A bar chart that
shows the most rel-
evant data sources
for the given search
query. The length
of each concept's
bar depends on the
relevance  of  the
source.

Work in progress

#EY045

Sensitivity

There should be an
option to change the
number of bars (i.e.,
sources) displayed in
the bar chart.

Cancelled (to reduce
Ul complexity); the
amount of bars will be
limited to a maximum
of 25-30 by default

ZEY046

#063

© MOVING Consortium, 2018

Topic
network

Concept
Graph

Visualisation as topic
network. Concept
graph to visualise top-
ics around a specific
keyword. The graph
consists of  notes
and edges linking
those nodes. The
nodes are the most
relevant concepts
within the data and
the edges link the
concepts (nodes) that
frequently  co-occur
within the data.

Work in progress

#TUDO057,
#TUDO091,
H#EY017
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#0064

Filter

Ability to limit the
view to certain types
of concepts, for exam-
ple, persons and or-
ganisations only.

Work in progress

#EY038

#065

Network

Navigation

The user should be
able to navigate
through the network,
diving deeper into
areas of interest
and expanding the
network in relevant
directions. To in-
crease the efficiency
of the analysis, there
should be an indi-
cation for the user
how many docu-
ments/entities/lo-

cations/concepts

will  become visible
when expanding the
network accordingly.

Implemented

#EY018

#0066

Completeness

There should be an
indicator of the de-
gree of completeness
on the current view.
This should be based
on the additional in-
formation that can be
obtained by extending
the network.

Implemented

ZEY019

#067

Filter

There should be a
general option to
change the displayed
number of nodes
and edges. With the
minimum settings,
the graph only shows
the most relevant
nodes/edges.

To do

FEY020

#068

Size of nodes,

thickness
edges

of

By default, the size
of the node depends
on the concept's
relevance (e.g., fre-
quency of occurrence
within the data) and
the thickness of the
edges depends on
the number of co-
occurrences of the
connected nodes.
We should consider
adding  alternatives,
e.g., sizing the nodes
by in-degree  or
out-degree.

Implemented

FEY021

© MOVING Consortium, 2018
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#069

#070

#071

#072

Co-
occurrence of
concepts

Ability to specify the
co-occurrence of con-
cepts that is dis-
played in the graph
(e.g., concepts con-
nected by edges are
included in the same
text, paragraph or
sentence).

Implemented

#EY022

Hovering

When hovering the
mouse over nodes and
edges, there should be
additional information
about the attributes
of the node/edge
(e.g., number of
occurrences, data
source with the most
occurrences).

Implemented

ZEY023

Statistics and
measures

The network develop-
ment should go hand
in hand with statis-
tical measures, e.g.
centrality, concentra-
tion, density, short-
est path, community
clustering. These
measures will be de-
termined in more de-
tail in D1.3.

To do

FEY024

Colour

The colour of the
nodes corresponds to
the “entity identifica-
tion" algorithm, e.g.,
person = red, organi-
sation = green, loca-
tion = blue, another
concept = black.

Implemented

FEY039

#073

#074

Topic
network

Moving the topic net-
work by click and
hold.

Implemented

Z#TUDO6L,
#EY031

Zooming in  and
zooming out of the
network.

Implemented

Z#TUDO6I,
#EY031

#075

Author
work

net-

Visualisation of
the authors of the
sources.

Work in progress

ZTUDO64

#076

One network
for all

Visualisation of pat-
terns, concepts, peo-
ple and phrases in one
network.

Work in progress

ZTUDO55

#077

Focus on ref-
erences in the
sources

Visualisation of fre-
quently occurring ref-
erences in the search
results.

Backlog

#TUD062

© MOVING Consortium, 2018
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#078

#079

#080

#081

#082

#083

© MOVING Consortium, 2018

Tag cloud

General

Visualisation as topic
as tag cloud of topics.
The tag cloud displays
the top keywords ex-
tracted from the data.

Implemented

#TUDO058,
#TUDO063,
#EY025

Size

The initial size of the
tag depends on the
tag's frequency within
the search results.

Implemented

FEY026

Position

The position of the
tag within the tag
cloud depends on the
relevance.  The ini-
tial position of the
tag within the tag
cloud depends on the
keyword's relevance.
However, there should
also be an option to
order the tags alpha-
betically.

Implemented

FEY027

Rating of
tags

When reviewing the
initial tag cloud, the
user can ‘“rate” the
different tags accord-
ing to his research
question/area of in-
terest.  Rating tags
leads to a refresh of
the tag cloud tak-
ing into account these
ratings.

Implemented (uRank
provides means of re-
ranking the results
based on user ratings)

F#EY028

Sensitivity

There should be an
option (e.g., a scroll
bar) to adjust the sen-
sitivity of the anal-
ysis.  When chang-
ing the sensitivity, the
size of the tag cloud
changes as the re-
quired frequency/rele-
vance of a concept to
be included in the tag
cloud changes.

To do

F#EY029

Colour

The colour of the
tag corresponds to the
“entity identification”
algorithm, e.g., per-
son = red, organisa-
tion = green, location
= blue, other concept
= black.

To do

ZEY040
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MOVING

#084

Learning

The platform should
learn from the user
behaviour.  For ex-
ample, when a num-
ber of wusers rated
a tag (eg., a re
lated organisation) as
“high"”, the standard
rating/weight for this
tag in future search
queries should adjust
automatically.

Backlog  (there is
no link between the
user’s profile and the
search results)

#EY041

#085

Tag cloud for
key words

Visualisation of key
words wused in the
databases and on the
platform by users.

Cancelled (there will
not be a link between
the user profiles and
the search results)

ZTUDO54

#086

Tagging

The user should be
able to tag/mark con-
cepts for further anal-
ysis and thus be able
to export a sum-
mary containing the
tagged concepts and
(a list of) the under-
lying data sources.

Backlog

ZEY065

#087

Tree visuali-
sation

Tree visualisation
of search results to
see which results are
based on another.

Backlog

#TUD092

#089

#090

Date
mentions

General

This visualisation
does not show the
data but a calendar.
The font size of the
days in the calendar
depends of the fre-
quency those dates
are mentioned within
the data. When a
day is not mentioned
within the data, it
is not visible in the
visualisation.

Backlog

ZEY063

Sensitivity

The user can choose
to display only dates
mentioned more than
X times within the
data.

Backlog

FEY064
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MOVING

#091

Help

Each visualisation
should contain a
help icon where the
user can obtain in-
structions about the
current visualisation
and tips how to adjust
and interpret it. We
can also consider in-
tegrating this feature
into the adaptive
training support.

Work in progress

#EY032

#092

Document

pane

All visualisations
should  provide a
document pane list-
ing the documents
according to the cur-
rent search settings.
The document pane
should contain the
(default) option to
include all documents
in the visualisation.
The user should
be able to select
one, multiple or all
documents. Upon se-
lecting documents, all
visualisations should
update accordingly.

Cancelled; no longer
required due to the
platform’s current
functionalities

ZEY030

#093

Filter

Geographical
area

Based on the search
results, a  world
map displays any
geographic data con-
tained by markers on
the map. The user
can limit the search
results to specific
locations by selecting
and unselecting them.

Cancelled  (due to
technical complexity)

#EY054

#094

Search
ture

fea-

There should be a
search function to lo-
cate certain keywords
within the visualisa-
tions.

To do

Z#EY056
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MOVING

#095

Drill down

At any stage of the
analysis, the user
needs to drill down
to the detailed data.
When selecting a
concept (e.g., a tag
in the Tag cloud
or a node in the
network graph), the
user should be able
to receive a list of
the corresponding
documents, including
the links to open
these documents.

Work in progress

#EY057

#006

Export

To facilitate  the
review from engage-
ment executives, the
user should be able to
export the visualisa-
tions. In the export,
the work done within
the program should
be documented, i.e.,
the search settings
and the steps per-
formed to adjust the
visualisation.

To do

ZEY058

#097

Over time de-

velopment

The network and Tag
cloud visualisation
also show the evo-
lution, development
and degeneration
of  concepts over
time (taking into ac-
count the document
dates) and thus allow
the assessment of
the relevance of a
concept.

To do

ZEY042

2.6 Requirement: document search and analysis

Table 7: Requirement: document search and analysis.

ID

Topic

Key word

Description

Status

Reference
to use
case

#098

Full-text
cess

ac-

Provision of full-text
access.

Implemented

#TUD102

#099

Full-text
search

It should be possi-
ble for the user to
search for information
and keywords within
the full-text of a re-
source he has found.

Implemented

#TUDO14,
#TUDO068
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MOVING

#100

Colour of key-
words

Automatic displaying
the keywords in the
text with a colour.

To do

#TUDO73,
#TUD100

#101

OCR

Text recognition on
the platform.

Cancelled: not neces-
sary due to not host-
ing PDFs

#TUDO74

#102

Marking  in
the text

Make colour marks
within texts on the
platform.

Work in progress for
the meta data

#TUD103

#103

Tagging in
the text

Tagging of words,
section, phrases with
keywords within the
text on the platform.

To do

#TUD105

#104

Linking of key
words within
one text

Automatic linking
of key words (same
words)  within  the
text and through
clicking on it jumping
to the next phrase or
paragraph with this
key word.

Backlog

ZTUD069

#105

Linkage  of
key word
within  more
texts

Automatic linking
of key words (same
words) within texts
on my search list and
through clicking on it
jumping to the next
phrase or paragraph
with this key word.

Backlog

ZTUDO70

#106

Comparison
of documents

Visual comparison of
documents side by
side.

To do

Z#TUD08Y,
#TUDOSS,
#TUD089,
#TUD111

#107

#108

© MOVING Consortium, 2018

Entity identi-
fication

(Sub-) docu-

ment analysis

Entity identification in
preparation for the vi-
sualisations:  Extrac-
tion of entities, lo-
cations, persons and
other top concepts
from the data.

Work in progress

#EY016

Abbreviations

The concept iden-
tification  algorithm
should recognise
abbreviations and
treat the abbreviated
and the written-out
word as one concept.
This especially applies
to laws and regula-
tions (e.g., “HGB”
and  “Handelsgeset-
zbuch”).

To do

Z#EY050
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MOVING

#109

#110

#111

Uniqueness

As the entity iden-
tification is key to
the EY use cases,
we should consider in-
cluding “dictionaries”
from DUNS or ISIN to
take advantage of the
uniqueness of those
systems.

To do

#EY060

Excel files

As journal entry de-
scriptions usually con-
tain multiple words,
the program should be
able to separate mul-
tiple words stored in
MS Excel cells.

To do

FEY061

Abbreviations

As there can be
several abbreviations
contained in  the
data, the tool should
contain a dictionary
to recognise common
abbreviations.

Merged with #108

#EY062

2.7 Requirement: video search and analysis

Table 8: Requirement: video search and analysis.

ID

Topic

Key word

Description

Status

Reference
to use
case

#112

Annotations
in videos

annota-
specified

Generating
tions for
videos.

Work in progress

#TUD108

2.8 Requirement: Adaptive Training Support

Table 9: Requirement: Adaptive Training Support.

ID

Topic

Key word

Description

Status

Reference
to use
case

#113

#114

The-
sauri/Syn-
onyms

The user should be
informed about which
words or search terms
frequently occur with
each other through
the adaptive training
support for the MOV-
ING platform.

Cancelled as the Tag
cloud fulfils this re-
quirement. Imple-
mentation into ATS
would be redundant.

Z#TUD003

The user should be
informed about fre-
quently occurring au-
thors during the re-
search.

Cancelled as the net-
work graph fulfils this
requirement.  Imple-
mentation into ATS
would be redundant.

#TUDO010
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MOVING

#115

Recommen-
dation

Getting recommenda-
tions of further steps
while conducting the
search due to the
search by other users.

Work in progress (will
be part of the curricu-
lum widget).

#TUD122

#116

Going to dis-
cussion page

Recommendation  of
going to the dis-
cussion page of the
source/topic.

Work in progress (will
be part of the curricu-
lum widget).

#TUDO76

#117

Search list

When searching for
specific paragraphs or
laws and regulations,
the ATS should re-
mind the user that
it might be useful to
sort the search list
by publication date
in order to address
recent changes and
comments that might
be relevant.

Implemented

#EY052

2.9 Requirement: community

Table 10: Requirement: community.

ID

Topic

Key word

Description

Status

Reference
to use
case

#118

#119

#120

Network

Contact-
ing other
researchers

It should be possible
to contact other re-
searchers via the plat-
form.

Work in progress

#TUDO033

Asking ques-
tions

Possibility of asking
questions.

Work in
(with  the
function)

progress
forum

#TUD121

It should be possible
to inform one about
other researchers.

Implemented

ZTUD009

#121

Pictures

Sharing found pic-
tures due to the
search on the plat-
form with other user
of the platform.

Work in progress

ZTUDI115

#122

Literature

Sharing of found lit-
erature due to the
search on the platform
with other user of the
platform.

Work in progress

#TUD116

#123

Ranking

Ranking of found re-
sources due whether
or not the result fit to
the search query.

Work in progress

#TUDI117

#124

Discussion
Forum on
search results

Possibility of dis-
cussing sources found
in the search results.

Work in
(with  the
function)

progress
forum

#TUDO76
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MOVING

#125 | Discussion Discussing availability | Work in  progress | #TUD127
Forum on of literature. (with  the  forum
availability of function)
literature
#126 | Author  de- When searching for an | To do #TUD124
tails author, it should be
displayed whether the
author has created a
profile on the plat-
form, which publica-
tions the author has
published, where the
author is cited and
who the author cites
(which is done auto-
matically).
2.10 Requirement: user management
Table 11: Requirement: user management.

ID Topic Key word Description Status Reference
to use
case

#127 | Tracking Tracking of queries | Work in  progress; | #TUDO078

queries on search terms, | tracking is imple-
search results, used | mented
databases. Save
search  queries as
social bookmarks on
user page.

#128 | Tagging of Tagging of queries for | To do #TUD082

queries finding them easier.

#129 . Meta data library for | To do #TUDO079,

Social . :

bookmarking saving and taggllng #TUD097,

feature search results with #TUD099
keywords.

#130 Saving the search re- | Cancelled; merged | #TUDO095

sults. with #129.

#131 Reference Organising and com- | Backlog #TUDO083,
management | paring the search re- #TUDO096,
system on | sults in a reference #TUD104,
the platform management on the #TUDO77,

platform. #TUD111,
#TUD087,
#TUDO088,
#TUD089

#132 Marking the found lit- | Backlog #TUD106

erature with colours.
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MOVING

#133

BibTex plugin

BibTex plugin to
transfer the reference
automatically, which |
found on the platform
into a document
outside the platform.
Other referencing
plugins, such as RIS,
Text and EndNote,
could also be added.

To do

#TUDI114

#134

Documenta-
tion of search
terms

Tracking of which
search term was used
and in which manner
(Boolean operation);
display search path
on the search page:
show used keywords
for Title/Abstract/-
Full Text; Boolean
Operators AND OR
NOT.

To do

#TUD080

#135

#136

#137

#138

Notes

Writing  notes  or
excerpts on texts/-
sources.

Backlog

ZTUD084

Copy and paste these
notes.

Backlog

ZTUDOS6,
#TUDO85

Download the notes.

Backlog

#TUDOS6,
#TUDO85

Save the notes.

Backlog

#TUDO0S6,
#TUDO085

#139

Reference
manage-
ment system
outside  the
platform

Exporting the search
results into reference
management system,
which is not included
on the platform.

Cancelled;
with #133.

merged

#TUD098

#140

Upload of re-
sources

Uploading resources.

Work in progress

Z#TUDI10

#141

Downloading
resources

Downloading re-
sources.

Work in progress

#TUD109

#142

Managing
access of
uploaded
resources

Managing access of
uploaded  resources
into open access or
not.

Work in progress

#TUD110

#143

Collaborative
text creation

Creating of texts,
which can be ac-
cessed collaboratively.

Cancelled due to tech-
nical complexity

#TUDI19,
#TUD120

#144

© MOVING Consortium, 2018

Search profile
management

Save settings

Save search settings
into search profiles or
favourites for later use
(e.g., the next year's
understanding of the
entity and the envi-
ronment).

Work in progress

ZEY013
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#145 Import/Ex- Option to import and | To do #EY014
port settings | export search settings
in order to share them
with colleagues or use
them for documenta-
tion purposes. Shar-
ing inside the MOV-
ING platform will be

sufficient.
#146 Predefined Provide  pre-defined | To do #EY015
settings search settings for

the different uses of
the platform. For
example, for the ISA
315 scenario, the
profile should always
include the company
website and a hint
from the adaptive
training support also
to include the latest
management  report
and notes to the
financial statements
available (as files from
the local device).

#902 | Search  his- Display user's last 5 | To do TUD
tory searches on search
start page.
#903 | In search for | Profile page Add a button/field | To do #TUD007
partners within the user profile

for indicating whether
the person is in search
for partners.

2.11 Requirement: accessibility of the platform

Table 12: Requirement: accessibility of the platform.

ID Topic Key word Description Status Reference
to use
case

#147 | Accessibility Accessing the plat- | Work in progress #TUD107

to the plat- form from different
form from devices.

different

devices

3 Design of the user studies

Following from the implementation presented in D1.2, the evaluation of the MOVING platform requires the
design of two use case scenarios, with a common set-up. Although the tasks to be carried out differ between
scenarios, we have kept them as similar as possible by gathering the same metrics, and using the same
apparatus.

Before starting the study, participants have been provided with a tutorial document (see Appendix .
This tutorial covers the basic elements of the MOVING platform, so participants are already familiar with the
tool, palliating learning effects.
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Due to the ever changing nature of the project, the implementation of the user studies presented in Section
4 from D1.2 needs to be adapted. For each of the use case scenarios the necessary changes to the tasks are
explained, detailing the target profile for the participants, and explaining the actual tasks provided to the users.

3.1 Metrics

Participants’ success rate as well as the time taken to carry out each task has been gathered for all tasks.
Participants have also been asked to answer a set of questionnaires throughout the study. Questionnaires
gathering the expected and perceived difficulty have been employed to test if the platform lived up to partici-
pants' expectations. Additionally, participants have also been asked to answer a questionnaire measuring the
ease of use after the execution of the tasks, and a more extensive questionnaire has been used at the end of
the study to measure the overall usability of the platform. Qualitative information has also been gathered by
a researcher present in the room at the time of the study.

Effectiveness and efficiency. These metrics serve as a basic way to determine how difficult it was for the
participants to carry out the given tasks. Although efficiency provides a direct metric (i.e. the amount of time
taken to complete a task), effectiveness can cover varying degrees beyond the binary success/failure. Among
failed executions, participants might not be able to find a way to carry out the task, while other participants
managed to carry it out partially. This information is of particular interest to find out which steps of the
execution are particularly problematic for participants.

Expected vs Perceived difficulty. In order to make sure the platform matches participants expectations,
the expected difficulty was reported before each task (Albert & Dixon| [2003)). As recruited participants are
expected to be familiar with similar information acquisition tools (such as Google, or Web of Science), as well
as familiar with the MOVING platform (a tutorial is provided before the study), they are assumed to be able
to provide a measurement of the expected difficulty for the given task.

In order to gather this measurement, for each of the tasks, the participants are asked to read the task, to
then report how difficult they expect the task to be (How difficult do you expect this task to be?, i.e. before).
Then, after carrying out the task, they are asked to report how difficult they perceived the task to be (How
difficult was this task?, i.e. after). For both questions the participants were asked to answer using a 7-point
likert scale ranging from “Very Difficult” to “Very Easy".

Ease of Use. After performing each of the tasks, participants have been asked to fill in a ease of use
questionnaire (Brinkman, Haakma, & Bouwhuis, 2009). This questionnaire contains 6 questions (randomised
order, see Table [15|in Appendix and is answered using a 7-point likert scale ranging from “Extremely
unlikely" to “Extremely likely”. The answers are then averaged across all questions for each participant.

Usability questionnaire. At the end of the study participants have been asked to fill in a SUS questionnaire
(Brooke et al., [1996)). This questionnaire contains 10 statements, with alternating positive and negative
wording, and participants report their degree of agreement with them using a 5-point Likert scale ranging
from “Strongly disagree” to “Strongly agree” (see Table [16]in Appendix [A.2). The questionnaire’s outcome
is a single score (SUS score) obtained by subtracting “1” to participants’ answers to positive statements, and
subtracting the participant answer to “5" for each negative statement, and then adding all resulting scores.

This score is useful to compare the perceived usability between two different systems, or between two
different user groups. Additionally, the corresponding categorical score can be reported, based on the aver-
age responses from participants for other systems (Bangor, Kortum, & Miller, 2009). Figure [1| shows the
equivalence between the SUS scores and acceptability ranges, adjective ratings, and a school grading scale.
According to this equivalence, a SUS score of 65 would be considered marginally acceptable, receive a “D",
and be between "OK" and “Good” respectively for each equivalence.

Think-Aloud. Qualitative data complements quantitative recordings, providing additional context that helps
understand the identified problems in the interface. We have used the Think-Aloud protocol (Ericsson &
Simon) 1980)) to gather participants’ feedback throughout the study. A researcher has been present during the
execution of the tasks, eliciting feedback from the participants as they carried out the tasks. The document
shown in Appendix [A.3] has been used to keep the notes taken by the researcher consistent.
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Figure 1: A comparison of the adjective ratings, acceptability scores, and school grading scales, in relation to the
average SUS score (Bangor et al., [2009)

3.2 Apparatus

The same set-up has been used for both use cases. The screen and audio during the execution of the tasks has
been recorded using OBS StudicE] so the interaction could be replayed to gather further insights. Interaction
data has also been recorded using the UCIVIT tool already deployed in the publicly available MOVING platform
(see D3.1: Technologies for MOVING data processing and visualisation, Section 4).

3.3 Use case 1: Research on business information by public administrators

3.3.1 Updated task requirements

In the original implementation of the evaluation for this use case, SWOT and PEST analyses involving free
interaction from participants were considered as prospective tasks. However, maximising the number of
features to be evaluated in this time constraint evaluation required narrowing down the interaction from the
participants to the goal modules. Furthermore, the content currently provided by the MOVING platform does
not fully support these analyses, so content agnostic tasks were employed instead. The use of search features,
filters, and visualisations to explore the data form the core of the final tasks. The final tasks recreate various
small scale scenarios of a public administrator carrying out the originally planned analysis tasks.

3.3.2 Participants

The study took place in the offices of EY in Essen. EY professionals have been recruited as the optimal target
audience to evaluate this use case (n=7). The tasks designed for this scenario are similar to the tasks these
professionals would carry out when on their job.

3.3.3 Tasks

Appendix lists the full tasks provided to the participants. Each task has been designed so a particular
set of features from the MOVING platform would be used. However, participants are free to use the platform
in any way they saw fit. The key features expected to be used by the participants for each task have been
highlighted.

Task 1: Understand the entity. This task simulates the task an officer would carry out to get an initial
overview about a new topic they need to research. The participant is expected to use the Top Concepts
visualisation to identify topics related to the original search, use the filters to narrow down the search, and
use the Concept Graph to explore relations between the top results.

Task 2: Country by country reporting. Officers are sometimes interested in analysing results per country.
As country is not supported as a filter, participants are expected to use Advanced Search to look for reports
and then use uRank to filter them using the keywords corresponding to the indicated countries. This way
users can filter the results by any category, not having to rely on existing filters.

3https://obsproject.com/
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Task 3: SWOT/PEST analysis. Instead of asking participants to carry out a full SWOT/PEST analysis,
one of the key steps has been isolated and used as a task. This task requires participants to make use of
Advanced Search to find a particular annual report containing a strategy plan for the given company.

3.4 Use case 2: Managing and mining research information

3.4.1 Updated task requirements

Due to the ever changing nature of the project, the implementation presented in D1.2 need to be adapted. In
this use case, most of the features are ready for evaluation, except from the date filter, which was a requirement
for one of the tasks. However, the original tasks required the participant to draw conclusions from the data
provided by the platform. Issues with the current state of the data, such as duplicate results, and a mismatch
between the search keywords and the results, make an integrity check of the data necessary before the search
results can be evaluated with users. Therefore, the original tasks have been altered so MOVING features can
be evaluated using content agnostic tasks.

3.4.2 Participants

To find suitable participants for the evaluation of this use case, we have focused on recruiting PhD students.
The study took place in the School of Computer Science in the University of Manchester, making it possible
to recruit not only computer science students (n=15), but also PhD students from the School of Business
(n=5).

3.4.3 Tasks

Appendix lists the tasks provided to the participants. Similarly to use case 1 (see above) participants are
expected to use certain features in each task, which have been highlighted below, but they are free to use
the platform in any way they want.

Task 1: Get an overview of a topic. This task simulates a young researcher getting an initial overview
about a new topic he/she needs to research. The participant is expected to use Basic Search to search for a
main topic, and then to use filters to narrow down the search to a set of subject areas. Finally, the participant
would use the Concept Graph visualisation to explore the relations between the top results.

Task 2: Find related topics. In this task the participant is free to use any of the available visualisations
(uRank, Tag cloud and Top concepts) to identify keywords related to a given search. Once identified, the
participant is expected to use Boolean Operators in the Basic Search in combination with the identified
keywords to carry out a new search.

Task 3: Find learning materials. This task simulates a young researcher looking for additional learning
resources after getting some insight into the desired topic. The participant is expected to use Basic Search
and three different filters, so the appropriate learning resources can be identified.

4 Analysis of the use cases

Information regarding each one of the use cases is presented here. For each use case, various metrics have
been gathered during the study, such as demographics, questionnaires and effectiveness. In the case of the
perceived difficulty, expectation and perceived difficulty, reports have been paired and plotted in a single image
as shown in Figure 2]

At the end of each use case, a summary of the feedback gathered from users is presented. Next to
each feedback, the number of occurrences of that feedback has been indicated (i.e. how many participants
mentioned that feeback). The feedback has been classified into five categories: presentation, features, data,
relevant quotes and relevant strategies. This categorisation is maintained in later sections for the sake of
consistency.
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4.1 Use case 1: Research on business information by public administrators

4.1.1 Demographics

This evaluation focuses on the target end-user group of use case 1, financial professionals and public adminis-
trators. As a way to match this target group as close as possible, the study has taken part in the EY premises
in Essen (Germany). Seven EY employees external to the MOVING project have been recruited (two female,
age: mean=28.29 sd=5.19).

4.1.2 Results

Perceived difficulty. The difference between the expected (before carrying out the task) difficulty and the
perceived one (after having carried out the task) has been found to be significant (Wilcoxon paired test,
V=325, p=.010). The full list of the reported values for each task is shown in Table [13] The order of
the tasks did not have an effect in the reported expected (Kruskal-Wallis x2(2)=1.066, p>.5) and perceived
difficulty (Kruskal-Wallis x2(2)=1.031, p>.5)

As a way to explore these differences Figure 2| shows the correspondence of the expected vs perceived
difficulty for each participant and task, using colours to indicate the various sections. The bottom right corner
has been coloured in red, as it corresponds to the tasks the participants expected to be easy, but ended
up finding difficult to carry out. Occurrences in this area can be considered critical issues that should be
resolved as soon as possible. The top left corner has been coloured in green, as it corresponds to the tasks
the participants expected to be difficult, but ended up finding easy to carry out. Occurrences in this area can
be considered the strong points of the platform, as they make seemingly difficult tasks easy to carry out. The
bottom left corner and the top right corner have been coloured in yellow and blue respectively, and correspond
to the tasks where the expected and perceived difficulty remained the same. Although these occurreneces are
not surprising (participants guessed the difficulty of the task correctly) the occurrences in the yellow area can
be considered as opportunities for improvement.

No critical issues could be seen in this case, apart from some outliers. In general it can be seen that
participants found the tasks easy to carry out, even if they expected them to be “Difficult” or “Fair”. For
tasks 2 and 3, participants perceived the tasks to be easier than they expected. In the case of task 1, there
can be seen some exceptions where the perceived and expected difficulty were a match.

Ease of use. Figure [3]shows the distribution of the reported Ease of use 7-point Likert scale values for each
task and Table [13] lists the averages for each task. Although an increasing tendency can be seen from task 1
to task 3, it has been found to be non-significant.

Usability. Figure |4] shows the density plot of the seven SUS score gathered for this use case. A vertical
red line indicates the mean at 65.36 (sd=16.16). Following the SUS Score adjective rating introduced in
Section (see Figure , this score indicates the participants considered the usability of the platform to be
marginally acceptable, between “OK"” and "“Good".

Effectiveness and efficiency. Figure 5] shows the distribution of the completion times for each of the tasks.
We found the differences between the tasks significant (mixed anova: F(2,12)=4.896, p=.028). A post-hoc
Tukey test revealed the third task is significantly shorter than the other two (Tukey comparison: task3-taskl
(z=-2.460, p=.042) and task3-task2 (z=-2.905, p=.011)), it should be noted that the tasks are independent
from each other (see subsection for full list of tasks), as they were designed to focus on different aspects
of the interface.

Table 13: Use case 1: Expected and perceived difficulties and ease of use reported for all tasks.

Expected Perceived
Difficulty Difficulty
mean sd mean sd mean sd

Task 1 4 1.15 | 471 15 5 1.34
Task 2 443 | 079 | 543 | 098 | 557 | 0.79
Task 3 429 | 1.25 | 5.43 15 | 576 | 0.98
All tasks | 424 | 1.04 | 519 | 1.33 | 544 | 1.06

Ease of Use
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Figure 4: Use case 1: Distribution of the reported SUS

Figure 3: Use case 1: Ease of use boxplots.
scores.
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Apart from the success rate for each tasks, the followed strategies by each participant has been gathered.
This provided insight about particular interface aspects that have been found problematic, and the ones that
helped the participants succeed. In task 1 (median= 397, sd=141.0008), five participants succeeded while two
of them failed to select on of the required filters. In task 2 (median= 420, sd= 136.3513), only one participant
failed, when selecting the incorrect result from the list. Finally, in task 3 (median= 103, sd=172.4185), all
participants succeeded.

Participant feedback. This section summarises the feedback gathered from users during the execution of
the tasks. It has been classified into five main categories. In Section observations regarding this feedback
are presented, and in Section recommendations following the same set of categories are given.

— Presentation. Participants have perceived the platform to be slow, and have identified some problems
with interface elements.

o General

* It is not clear where to click to open filters, as the click targets are really small (1).
* It takes a long time to load the results (1).

o uRank

x Participants complained that the overall impression was that the use of uRank slowed down
the platform (3).

o Concept Graph

* The tool shows some information when the user hovers a node, which obscures the node, and
disrupts the interaction (2).

* It was difficult to identify newly opened nodes, so a participant suggested changing their colour

(1).
— Features

o General
* Unrequested page changes, reseting filters and changing search mode (3).
o uRank

* Many participants complained that the search functionality did not work. The cause was that
the highlight was short, and the tag was out of the view, not giving enough time to scroll
down to find it (7).
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x Several participants mentioned they would like to be able to unselect a single tag instead of
all of them (2).

* A participant suggested the inclusion of a date filter (1).
— Data

o General
x Filters were not working correctly, showing participants results from various languages, even if
“English” was selected (1).
* One participant suggested that “Social media & Web" category would be too broad (1).

o uRank

* Abstracts were not available (1).
* Some URLs were the same for more than one result (1).

x URLs were presented in plain text, instead of links, forcing users to copy and paste them into
the browser's address bar (1).

— Relevant quotes. There were several instances of participants not being sure how to use the tool, and
making explicit references to the need of further support, and explanations about the platform’s purpose.

o "l am not entirely sure if the search is case sensitive. It shouldn't make a difference, unless you
use quotation marks.”

o “If | would need support | would just leave and go to Google.”
o "If search fields weren't given | would have not probably used them like this.”

o “The intention behind the platform is not clear (maybe more on the learning page about it).”
— Relevant strategies. Participants have been seen to click on “Search” as a way to go back to the start.

o Clicking on “Search” in the top bar to reset the state of the search (4).
o Using “Ctrl+F" to find a particular tag (1).

4.1.3 Conclusion and observations

Participants in this use case made heavy use of the visualisations, resulting in useful feedback concerning the
Concept Graph and uRank in particular. Participants perceived the platform to be easier to use than they
expected, and although there are problems to be addressed, the perception about the platform's ease of use
and usability has been positive.

Even if the number of participants has been low, their profile is an exact match with the use case, adding
value to their feedback. One of the main issues identified in this use case has been the unexpected changes in
the state of the Web page, along with an overall low performance and non-working features (filters, keyword
selection and search functionalities). Errors regarding the presentation of the data, such as missing abstracts,
and duplicated results have also been noticed by participants.

Participants of this use case have been particularly interested in additional support for using the platform.
Even though there is room for improving the user interface, additional help functionalities would be appreciated
by users of this use case.

4.2 Use case 2: Managing and mining research information

4.2.1 Demographics

This evaluation focuses on the target end-user group of use case 2, junior researcher in the field of social
sciences, humanities, economics, science and technology studies, computer science, or engineering. To evaluate
this use case, we recruited PhD students from the University of Manchester. Twenty participants took part in
the study (12 female, age: mean = 28.6 sd=4.49), fifteen from the School of Computer science and five from
the Business School.
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Table 14: Use case 2: Expected and perceived difficulties and ease of use reported for all tasks.

Expected Perceived
Difficulty Difficulty
mean sd mean sd mean sd
Task 1 435 | 135 | 515 | 1.18 | 5.74 0.9
Task 2 425 | 116 | 5.2 0.83 | 574 | 0.72
Task 3 5 1.52 | 505 | 1.57 | 5.73 | 0.72
All tasks | 453 | 1.37 | 513 | 1.21 | 5.74 | 0.77

Ease of Use
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Figure 6: Use case 2: Distribution of expected vs perceived difficulty for each of the tasks.

4.2.2 Results

Perceived difficulty. The difference between the expected (before carrying out the task) difficulty and the
perceived one (after having carried out the task) has been found to be significant (Wilcoxon paired test,
V=320.5, p=.005). The full list of the reported values for each task is shown in Table The order of
the tasks did not have an effect in the reported expected (Kruskal-Wallis x?(2)=3.792, p>.05) and perceived
difficulty (Kruskal-Wallis x2(2)=0.001, p>.05).

As a way to explore these differences Figure [6] shows the correspondence of the expected vs perceived
difficulty for each participant and task, using colours to indicate the various sections.

There aren’t any critical issues. It can be seen that both task 1 and task 2, which made heavy use of the
visualisations, was generally perceived to be easy, even though several participants expected it to be difficult.
Task 3, where participants were required to use several filters to find the correct resource, had generally
matching expected and perceived difficulties.

Ease of use. Figure[7]shows the distribution of the reported Ease of use 7-point Likert scale values for each

task and Table lists the averages for each task. The reported scores can be seen to remain consistently
positive, with non-significant differences.
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scores.

Usability. Figure [8] shows the density plot of the twenty SUS score gathered for this use case. A vertical
red line indicates the mean at 73.50 (sd=15.20474). Following the SUS Score adjective rating introduced
in Section this score indicates the participants considered the usability of the platform to be “Good".
As in this use case students from two different domains (Business school and Computer Science) have been
recruited, the responses from both domains have been compared in Figure[9] The difference between Business
students (mean=74.50, sd=16.62077) and Computer Science (mean=73.17, sd=15.30834) in the distribution
has not been found to be significant (Wilcoxon paired test, W=39.5, p>.5)

Effectiveness and efficiency. Figure shows the distribution of the completion times for each of the
tasks. In task 2 participants were given the freedom to explore as few or many visualisations as they wanted
to identify related keywords, hence the outliers. No significant differences have been found between the
distributions (mixed anova: F(2,38)=2.423, p>.05).

Apart from the success rate for each tasks, the reasons behind the failure have been gathered. This
provided insight into participants’ own understanding about how those particular tasks should be tackled. (see
subsection [3.4.3for full list of tasks), In task 1 (median= 256, sd=166.5614), thirteen participants carried out
the task as expected, six participants used booleans instead of or to complement the filters to carry out the
task, and only one participant failed to carry out the task by not using any filters at all. In task 2 (median=
307.5, sd= 135.9386), thirteen participants carried out the task as expected, while three participants used
lowercase booleans, one participant used the plus symbol “4" instead of a boolean, and three of them failed
by not using booleans at all. Finally, in task 3 (median= 204.0, sd=165.2495), twelve participants carried
out the task as expected, three used alternative strategies, combining filters, booleans and visualisations to
find the correct result, one carried out correctly, but selected the wrong result due to a technical shortcoming
in the platform. For this task three participant failed by not selecting a missing filter.

Participant feedback. This section summarises the feedback gathered from users during the execution of
the tasks. It has been classified into five main categories. In Section observations regarding this feedback
are presented, and in Section recommendations following the same set of categories are given.

— Presentation. Participants had problems understanding the interface due to the lack of visual cues. In
the case of Concept Graph, participants did not notice which nodes had already been opened.

o General

* It is not clear where to click to open filters, as the click targets are really small (14).
* Web pages took a long time to load (3).
* No visualisation had any loading feedback (2).
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o Concept Graph Participants found this visualisation particularly innovative and useful, but it was
complex, and participants would get easily overwhelmed.

* Many Participants clicked on already opened nodes thinking there was still more information
to appear (5).
x The hovering activated description of the node hides the node, interfering with the interaction
(2).
* Differences in sizes are not noticeable (1).
o uRank This visualisation has been commonly regarded as a tag cloud (as it shows the top related
keywords) with further capabilities to obtain insight into the documents.
* Tags were supposed to be clicked, but the interface suggested dragging them (1).
* Some participants did not understand the colours for the tags, and suggested having a legend
(1).
o Tag cloud

* Tag sizes were not recognisable (5).
* The colours were found to be too childish (1).

% A participant did not initially understand the sorting of the tags, thinking they were sorted by
postition, rather than size (1).

— Features. The unrequested change in the state of the page has been the most common complaints.
Participants also requested additional features to manage large amounts of data, and to interact with
the visualisations more effectively.

o General

* MOVING is designed so all the page is refreshed every time there is a request to the server.
This feature showed to be problematic to participants. For example, every time a filter is
selected, a search request is automatically triggered. As the information contained in the page
is not stored, all information from input text fields, as well as the state of other interface
elements, such as dropdown elements, is reset (16).

x As participants do not know exactly what options are available in the filters and advanced
search (although stated in the provided tutorial), many of them looked for filter options in the
advanced search (10). Some of them suggested adding, or replacing advanced search options
with custom fields, adapted to their search (9).

* The number of items available to select as filters was large, making participants struggle to
find them. Participants suggested adding custom sorting features, or a global search (7).

o Concept Graph

x Participants frequently got overwhelmed when more information than expected appear after
clicking on a node. Some sort of undoing the last selection, closing other nodes, or resetting
the state of the visualisation to the starting point was requested (7).

* A participant showed interest in narrowing down their search to a subset of nodes, discarding
the rest of them (1).

* The amount of nodes in screen was found to be problematic to manage. Participants struggled
to move nodes one by one, and one of them wanted to have more ways to select more than
node at a time, such as selecting all nodes related to a given one (1).

o Tag cloud

* Participants suggested modifying the default sorting of the tags, using a decreasing sorting, or
placing the main tag in the middle (6).

x The tags directly related to the search were significantly more frequent than the rest, making
the visualisation difficult to interpret. A way to automatically or manually remove certain tags
was suggested (3).

x Some participants tried clicking on tags in order to add them to their current search, or discover
new information, such as relation between shown tags. This same behaviour has been noticed
in the Top Concepts visualisation (2).

— Data. Ambiguity in the category labels, as well as the lack of information in visualisations have been
the main identified problems in this category.
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o General
* Ambiguity in filter categories. Participants confused venue with dataset. They suggested
renaming it to sources of data, or just sources (6).
* Relevance is not transparent, and a participant did not want to rely on it (1).
o Concept Graph

* Add more information to descriptions, such as related keywords (2).

* Provide an overview of all information, such as opening all descriptions at once, or showing a
summary next to the visualisation (2).

* Show small pieces of information next to nodes, such as year, to differentiate them (1).
o Top keywords

* Too many similar keywords. Merge similar keywords (e.g. whistle blower and whistleblower)
and make them not case sensitive (iot and loT) (3).

— Relevant quotes. Participants spoke positively about the platform, explicitely mentioning their favourite
features, and found it intuitive, thanks to its similarity with other similar tools. However, participants
struggled to interpret certain metrics given by the platform, and some of them avoided using key features
that were necessary to carry out the tasks.

o Positive comments. Participants have found the platform useful, with a convenient design, and
novel visualisations.

x "l like it, | very much like it, it reminds of Web of Science, but richer as it includes other kind
of data that goes beyond publications”.

% | think this tool would be useful (...). Finding related keywords is really useful (...). | would
use it to find learning resources”.

x "l think is a friendly tool, and | liked the concept graph and the uRank, those are the two that
| really liked.".

* “| think that | would like to use this system fequently. Yes, especially the concept graph”.

*

“I like the use of tabs to organise the interface".

o Familiarity. Some participants quickly developed some familiarity with the tool, that eased the
execution of the tasks.

"l already knew | had to use the Concept Graph when | saw you were asking for prolific years".

“| find myself more confident than in task 1" (participant was carrying out task 2).

*
*
* " will just do it as in Google" (participant proceeds to use quotes for their search).
x “| found Tag cloud useful, as it's familiar”.

*

"l expect the task to be difficult because | tried to do this with Google Scholar for a sistematic
review already”.

x "We will be digging further into the tool so | expect this task to get more difficult”.
o Help and Support
* “If | had known subject areas appear later, | would not have used them as keywords".

o Discovering related keywords. Participants had problems interpreting the metrics for the related
keywords.

* An end-user said: “The top keywords are not really useful” when he/she noticed that the top
keywords were the same keywords used for the search.

* "l could not differentiate between keywords and subject areas”.

* An end-user said: “l cannot judge how relevant the number is. This says 5, but among how
many documents, what happens if this is only for one document, that's not relevant”. while
he/she was looking at the frequency count reported by one of the visualisations.

* “What sort of insight should this give me, the occurrence? Then you have the number, 5, 7,
| thought it would be more, because for example in uRank Internet it occurs 54 times. Oh
wait, it says 54 items that have loT in them. And then | go to Top keywords and there is 3.
Unfortunately | cannot interpret what the number represents”.

x "l thought it would have changed it according to their frequency, as | cannot tell if the font
size is different or the same” (Tag cloud).
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* "It says how many times the work was repeated but... Where? In articles? In which domain?”.

o Personal preferences. Some participants expressed their preference between the various features
in the platform.

x "Tag cloud offers similar results to uRank, but uRank looks more useful than the others. Tag
cloud looks useful, but doesn't provide further insight".

* "Out of the uRank and Tag cloud, uRank is the best".

* “The Tag cloud is similar to the uRank".

* “Really like this one (uRank). Is more clear and gives me a lot of information. | can choose
the keywords | am interested on. More interactive than top keywords. (...) Especially if | am
new to the domain, this one (uRank) would be very useful”.

* “Shows concepts (Tag cloud), but how are they related to my search of internet of things? In
uRank | get too many duplicates, but | also get the description for the results”.

x "Top concepts is more to see how frequent they are, but uRank is really helpful if you are

new”.
x "l can choose between the three? | will only use top concepts then".

x "Actually | want to use uRank because it was the more straightforward one".

* "l am not that used to visualisations so this task was easier than the other 2, | prefer text".

o Boolean operators and filters. Some participants explained how they avoid using boolean oper-
ators and filters in their searches.

* “If | am looking for something I'd just say 'trade unions in Chile’, I'd never put AND, OR,
maybe is because | am not a good searcher. (...) | feel that when | use the word AND or OR it
can include those words as part of the query,(...) because | don't understand the technological
language".

* "“I'm just not in the habit of using boolean operators”.

x "l didn't like the filters. In my daily life | don't use filters. When | shop online | never use
filters.” When suggested that the lack of understanding of how it works internally could be
the cause, participant replied "l have trust issues with filters, not only with these tools".

— Relevant strategies. Participants have used features included in the web browser, and alternatives to
the use of filters and the instructed booleans, that could be natively supported by the MOVING platform.

o Filters

* Using keywords and booleans for subject areas instead of filters (10).
x "Ctrl + F” to find the appropriate tag (2).
o Search
x Use auto-complete for the search. This particular feature was natively supported by the browser
based on previous searches (10).
* Used alternatives instead of booleans, such as lowercase booleans, or the “+" symbol (5).
* Didn't use booleans at all (4).
* Use of quotes (3).
o Visualisations
x "Ctrl + C" to copy a tag (2).
* “Ctrl + F” to find a tag in uRank (1).

* Even though the task explicitly recommended to open the visualisations in several tabs, one
participant still wanted to use a single tab (1).

4.2.3 Conclusion and observations

Participants in this use case have made use of the filters, the Concept Graph visualisation, and had the option
to use as many of the remaining visualisations. Participants expected tasks involving the use of visualisations
to be more difficult than they actually were, and overall all tasks have been considered positively regarding
their ease of use.

The number of participants for this use case (20 from two different schools) has facilitated gathering
extense feedback about the platform’s functionalities. Although content specific tasks had to be avoided,

© MOVING Consortium, 2018 41/64



D1.3: Initial evaluation, updated requirements and specifications M @ V I N G

participants expressed their satisfaction with the variety of content to be provided by the platform. The
addition of innovative visualisations, like the Concept Graph and uRank, have been perceived as key features
that separate the platform from similar information seeking tools. Although MOVING is a sophisticated
platform that would benefit from further support functionalities, participant ranked its usability positively, and
found the interface intuitive.

The sudden unrequested changes to the state of the page, and problems in the interaction with the
visualisations are key issues identified in this use case. Additionally, a set of unexpected uses of the interface
have been identified, which could be supported by the platform. For example, the use of alternative boolean
operators, and the suggestion of filter keywords in basic searches.

5 Evaluation report and next steps

As an outcome of the user study, a report on the platform’s current usability for each use case is presented.
Based on these discoveries, a set of recommendations to improve the platform is presented.

5.1 Current state of the MOVING platform’s usability

5.1.1 Use case 1: Research on business information by public administrators

Results of the analysis of this use case show that even though participants considered the platform to be
useful, there are some critical issues to attend. The tool has been reported to be slow, and there have been
issues that interrupted participants’ actions. Unrequested updates to the interface, hiding relevant information
on the screen (Concept Graph node information), resetting the state of the page (filter selection), have been
seen to confuse users, distracting them from the execution of the task.

Several participants were under the impression that they were not using the tool correctly. Additional
feedback in the form of descriptions of the various interface elements, is necessary to prevent participants from
needing to look for external help resources, particularly in the case of visualisations. Feedback for the loading
visualisations, and when automatic updates are triggered (such as uRank highlighting searched tags) would
also help guiding the users, as they can avoid making them think something is not working.

Although the differences between the expected and perceived difficulty has shown no critical issues (see
Figure [2), there are occurrences where the perceived difficulty was equal or higher (more difficult) than
expected. Task 1 (three occurrences of participants perceiving it fair, or difficult), where a combination
of visualisations and filters is necessary, would benefit from better ways to handle the Concept Graph and
ways to find the correct filter. In tasks 2 and 3, apart from three outliers, where the perceived difficulty
was marginally higher (expected easy, perceived fair) or matched (expected difficult, perceived difficult), the
perceived difficulty has been lower overall, indicating that the uRank and the Advanced Search had a positive
reception.

5.1.2 Use case 2: Managing and mining research information

Results of the study show that participants appreciated the features provided by the platform. Even though
the data content itself was not within the scope of the evaluation, the possibility of exploring a wide range of
sources has been of interest to the young researchers taking part in the study.

Some of the most reocurring comments involved problematic yet easy to fix problems. For example, most of
the participants (14 out of 20) would have benefitted from enlarging the interactive area of the filter dropdown.
Other issues have been clearly caused by the amount of data offered in the platform. Showing long lists of
filtering options and keywords to participants have been found to be problematic. Participants struggled
to navigate through them, and while some of them resorted to external features to find the desired word
(“Ctrl+F"), most of the participants ended up systematically checking each one of the options. Participants
found the variety of offered data appealing, so as more data is yet to come, the MOVING platform needs to
carefully consider how to make the results of the search as accessible as possible to participants.

The lack of transparency from the platform arose as a problem when some participants expressed their
preference not to use booleans or filters. As they did not know exactly how the tool would include this options
into the search, they decided to ignore them completely.

The comparison between the expected and perceived difficulty has show not critical issues. However, task
3 has been found to be more difficult than expected for some participants. This task makes heavy use of the
filters, and participants’ feedback has shown that finding the correct filter was problematic. In the case of task
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2, results indicate that the visualisations used to identify keywords (Top concepts, Tag cloud, and uRank) had
a positive reception.

The results of the SUS scores of both use cases have been compared in Figure Although the score
received in use case 1 (mean=65.36,5d=16.17) is lower than in use case 2 (mean=73.50,sd=15.20), the
difference between the reported scores has not been found to be significant (t-test p-value=0.27).

5.1.3 Summary

The evaluation for both use cases has been positive, with participants rating the provided features positively.
Use case 1 participants have been found to be more critical of the platform. This could have been caused by
the direct relation of the tasks to their day to day job which would increase their expectations, or that the
tasks were more difficult. For example, a participant suggested the inclusion of a date filter (already defined
as the requirement #006 in Section , which would have helped finding the correct annual report in the
execution of task 3 (see Appendix . However, the reported perceived difficulty has not been found to be
significant (Wilcoxon test, W=656, p>.5)

5.2 Recommendations for next steps

A set of updated requirements will be provided categorised as presentation, features, and data. For each
update, the corresponding code for the requirement reported in D1.1 will be mentioned.
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5.2.1 Presentation

R1: Increase size of clickable elements. Particularly in the case of the selection of filter dropbowns, the
clickable elements are redundant, and too small. Instead, the interactivity should be moved to the container
element, which has been shown to meet the expectations of the participants in the study.

R2: Avoid unrequested obscuring dialogues. In the case of Concept Graph, an unrequested information
dialogue appears when the participant hovers a node. As the shown information is generally large, this dialogue
obscures the hovered node completely, hindering further interaction. This visualisation also contains a help
dialogue with the same behaviour, not used by participants in this study. Unless disclosing this information
is shown in an unobtrusive way (i.e. not hindering possible interactions in any way) users should be able to
control when and how the information is shown to them in a explicit way. A similar problem occurs when an
error is triggered in the Top Concepts visualisation. A visible alert is shown to the user, indicating the lack of
results for one of the visualisations. If the notification of such an error is necessary, it should be done in a way
that does not interfere with the interaction.

R3: Additional help functionalities. A way to support newcomers to the platform is necessary. For example,
the ambiguities among the filters reported by the participants (e.g. participants mistaking venue and dataset)
can be tackled by adding a description to each of them. Further help functionalities, such as a user triggered
overlay describing the functionality of each available feature, would prevent participants resorting to external
sources. This recommendation is related to the requirement #091 in Section but can be extended to the
entire platform.

R4: Feedback in visualisations. Several participants thought that the visualisations were not working,
due to the extended loading period without any visible feedback. Once loaded, participants had problems
interpreting the information shown to them. In the case of Concept Graph, there is no discernible difference
between closed and opened nodes, and if the number of connections is similar, the difference in size is not
noticeable. The differences in size between the keywords presented in Tag cloud also needs to be made more
explicit, as it codes all the information in the size of the keywords, but participants failed to distinguish them.
In uRank, participants thought the search functionality was not working, as the list of tags was too long, and
the feedback indicating the highlighted keyword insufficient.

5.2.2 Features

R5: Maintain page state. One of the key issues that participants found when interacting with the platform
was the unrequested update of the state of the page. When carrying out a search, every time a new filter is
selected, the page carries out the new search, and resets the state of all page inputs. As all the information
is contained in the URL, the visible state of the input elements (e.g. filters opened/closed, text inputs) in the
page are reset. This unrequested update confused participants, and made them lose any data not contained
in the URL. Any unrequested change to the state of the user's interaction should be avoided.

R6: Misleading or non-working features. Although certain elements’ descriptions can be found ambiguous
(see “R3: Additional help functionalities” in section above) and require more specific labels, other descriptions
have been found to be misleading. In the case of Tag cloud, the sorting works alphabetically (as the result
of requirement #080 but without informing the user), which contradicts the logic of the Tag cloud, which is
based on frequency, and there is no description about how the “default” sorting works. In the case of the use
of booleans in the Basic Search, the addition of the conjunctive operator “AND" resulted in a larger number of
results. For both these cases, the problem can be a misleading instruction to the participant, or a non-working
feature that needs to be fixed.

R7: Communication between modules. Several participants expected that their interaction with a module
would have an effect in the search they were carrying out. For example, participants selected tags in the
visualisations expecting to either see related information, add them to the search, or show related results or
keywords. Adding a connecting feature between modules would help making the platform more coherent,
and complement the use of filters to narrow down the search, so all modules can contribute to the iterative
refinement of the search.
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R8: Performance. Several participants have complained about the speed of the platform, which was partic-
ularly problematic when exploring multiple visualisations. Some participants tackled the loading time problems
by opening multiple tabs, however, most of them ended up going back to previously loaded visualisation at
some point. Although performance improvements are expected as the platform matures, the use of temporary
local storage in users’ browsers can be considered to reduce loading times when going back to the same
visualisation.

R9: Lack of transparency. Some participants have expressed “trust” issues with regards to automatic
metrics and the use of metadata. Participants were not sure about what comprises the “relevance” metric.
One participant was reluctant to use filters, as including these would require all results to contain the necessary
metadata, which would possibly discard interesting results. Although the participants admitted that this
problem is general to most information seeking tools, a way to provide some information about how the
automatic metrics for all the modules are computed, and information about how many documents contain the
correct metadata for each filter would increase participants’ trust in the platform.

R10: Natively supported auto-complete. Several participants made use of the auto-complete feature from
the used browser. This feature only included the search history from previous tasks (search history was not
accessible between participants). A feature supporting auto-complete including user search history, or related
keywords, would add to the platform’s value. This recommendation has already been defined as a requirement
(see #018 in Section but remains to be implemented.

R11: Features to handle more nodes. Although useful, the Concept Graph visualisation can become
overwhelming when several nodes are opened. Several participants tried closing back nodes, and asked for
ways to reset the state of the visualisation to its original state. Another participant asked for better ways to
move a group of connected nodes, so they could be isolated, or even removing them from the visualisation.
Finally, an overview of the displayed nodes, and a way to show some information next to the nodes, or colour
code them, so they can be compared without hovering them would ease the exploration of large amounts of
concurrent nodes.

R12: Removing non-relevant keywords. Although the use of filters, and uRank keywords have been
shown helpful to narrow down participants’ searches, some participants have complained that the inclusion
of particularly frequent keywords, in some cases similar to the ones used in the search, obscure less frequent
yet relevant ones. A way to automatically (if all results contain the keyword) or manually remove (giving
the use the feature to select individual keywords) would help narrowing down searches more effectively, while
increasing the usefulness of the visualisations. This feature would complement requirements such as #081,
#082, and #084.

R13: Handling large amounts of data. Participants have been seen to be having problems when handling
large amounts of search options. The list of available filters to select from becomes unmanageable, forcing
users to carefully read each entry. A way of navigating through the filters, with custom sorting, or auto-
complete search boxes, is necessary. As the participants are not aware of the possible filter values before the
search, an intelligent matching of search keywords and filter options could be suggested to the user. This
issue should be considered in any module that presents list of results to the user, such as the keyword list in
uRank, which forced participants to scroll down to manually find the desired keyword.

5.2.3 Data

R14: Different results between visualisations. Several participants have noticed that the provided results
differed between visualisations. Top Concepts was the only one showing duplicate or empty keywords, and
the frequency counts were different. As it was obvious that the data used for the computation was different,
participants also expressed their concerns about how many results from the main search had been included in
the visualisations. More consistency across the visualisations, with clear indications about what data is being
included, is necessary.
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6 Conclusions

This deliverable updates the list of requirements presented in D1.1. For each requirement we have indicated
if its implementation is finished, yet to be processed, or on-going. Some requirements needed to be cancelled,
in which case the reason is specified, or postponed.

The design of the user studies has been kept consistent for the two evaluated use cases. Even though
the tasks were necessarily different to reflect each use case, the set-up and reported metrics have been kept
the same. Metrics regarding the ease of use, differences between expected and perceived difficulty, and the
overall usability of the system have been gathered. The original tasks suggested in D1.1 have been adapted
to suit the inherent time constraints of user evaluations, and have been made data agnostic. The interaction
has been recorded for both use cases, and a researcher has been present during the execution of the tasks to
gather participants’ feedback. This feedback has provided insight into the interaction problems the participants
encountered, helping us to design recommmendations for next steps.

Overall participants have evaluated MOVING platform’s usability positively. Participants’ perceived diffi-
culty has been consistently lower than they expected, and reported ease of use and usability scores have
been positive. Participants' feedback has been particularly useful to identify their motivations, and identify
opportunities for further improvements and adaptation to prospective users.

Although no critical issues have been identified, important issues need to be tackled to improve the
platform’s usability. Participants need further support when employing the tool, with further help options,
more understandable (and non-ambiguous) feature description, and more transparency, so they can understand
and trust the provided results. Finally, a list of recommendations classified into presentation, features, and
data has been gathered, and when possible, linked to the corresponding requirement.
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A APPENDIX

A.1 Tutorial

MOVING platform

MOVING is an innovative training platform that enables users from all societal sectors
(companies, universities, public administration) to fundamentally improve their information
literacy by training how to choose, use and evaluate data mining methods in connection with
their daily research tasks and to become data-savvy information professionals.

Search

Simple search

= =

Simple search Advanced search

Total document count: 2145095 Publications: 1075200 Videos: 21614 EU funding: 47831 HTML webpages: 437936 Social media posts: 0 Other: 562514

The basic search of MOVING offers access to the search system. Boolean operators such
as AND, and OR can be used to search for multiple combinations of concepts.

The dropdown on the left can be used to select the domain of your search. You might want
to Research some topic, look for some Learning material, or find some Funding.

Advanced Search

Advanced search

Domain Research v

Title: Abstract:

Fulltext: Person:
Simple search Advanced search

Advanced search offers further personalisation into the search query. Here you can describe
your query in more detail, specifying which keywords should be found in which fields of the
data. Please be aware that some of the results from crawled pages might be missing some
of the data. E.g. some documents might be missing the author, even though this author can
be found in the resulting page.
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Search results
® e

Filter by Simple search

-

Adaptive Training Support

a P

Sortby| Date | Relevance

Machine leamni

‘
L]

Tell me about your
teature.

@ Machine Leaming

@ Machine Le:

@ Machine Leaming

“«

Once a search has been carried out, a similar screen to the one above is shown.

Left area

The left area complements the search, allowing you to narrow down the search using
various filters. These filters can narrow down the search to a particular document type, or
focus on a subset of dataset sources (see below). It also shows the number of results for
the original search (the use of facets does not affect this count) for each displayed group.
Each time you select a facet, please wait, as it can take some seconds to reload. Please
note, multiple selected facets from one group are combined using an OR filter. This way, the
document has to match at least one of the selected facet options. Multiple facets from
different groups are combined using an AND filter. For example, (Author1 OR Author2) AND
(Doctype?2). Furthermore, the author facets are the top 10 authors with most documents
retrieved in the current search.

Datasets e Document Types -

[[] Social Media and the Web (22900) | Web (HTML)/Learning (19490)

[[] ZBW Economics (6105) ] Document/Book (6550)

['] Videolectures.net (3455) [7] Video/Lecture (2382)

'] GESIS Metadata (3076) '] Document/Journal Article (2102)
] GESIS Projects (1388) ] Web (HTML)/other (1560)

['] GESIS Fulltext (744) [C] Web (HTML)/Organisation (1319)
[C] Web of Data (392) [C] Document/Article (1002)
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Right area

Adaptive Training Support

MOVING feature usage

Basic search Concept Faceted Reszult list
graph search

Tell me about your experience using the Concept graph
feature.

On the right area of the results you will see the Adapting Training Support. This widget
tracks your interaction and displays helpful information that will help improve your search

habits.
Visualisations
Results Concept Graph uRank Tag cloud Top concepts Top sources Date mentions

Sortby Date Relevance
Just below the search dialog, a set of tabs is available to access various features that will

help you obtain further insight into the results of your search, highlighting relations between
the various concepts.
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Concept Graph

Results Concept Graph uRank Tag cloud Top concepts Top sources

%2 Show fullscreen

Once opened, only the most relevant nodes from the results will be shown. Their size
depends on the number of related results for each of them (the bigger the more documents
related to it). The upper right corner indicates how many nodes are opened out of the total
count. Hovering over them provides you more information about each of them. This video
gives you an overview of the features. Make sure the subtitles are active.

Types of nodes:

Document type: Represents a result from the search.

Author: Represents an author of a document.
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Affiliation: Indicates the affiliation of a particular Author. A single author might
have more than one affiliation.

Date: Indicates the date of a particular document. If it's a year rather than a
specific date, it will commonly point to several nodes, as there will be many documents
sharing the same year.

Interaction with the nodes:
e Left click: open all nodes directly connected to this node.
e Right click: open a ring menu. Selecting a ring will open nodes connected in as many
degrees as the level of the ring.
e Double click: open the document in a new tab.

uRank
Results Concept Graph uRank Tag cloud Top concepts Top sources
21 Show fullscreen
E- Document Titles ——1—f Search Keyword...
£ u

edukatico | algorithm

science |university|

An Introduction to Machine Lezrning
Algorithms

Large Scale Machine Learning

coursera course category

video informatik au

+

Machine Learning | Coursara

kategorie EDV bei der

+

Machine Lezrning | Coursera

prediction  language

work  python  network

+

Machine Lezming | Coursera
tool  intelligence

Machine Learning Overvien

W

development  classification

system recognition  topic
Learning From Data (Introductory Machine e by
Learming) | ed

]

desp  engineer talk

cloud  technology user

+

What i Machine Lezming

Stanford Washington

° _y Machine Learning for Data Science and

Analytics | edx speech  optimization

feature experience core
@ -1 Machine Learning s o st e s b Ty
object ML  background

Q -1 Raductions in Machine Learning performance  advance

service  class  youtube

@ _y Ostimizaticn Algerithms in Machine

Learning Microsoft idea image

scientist cours  intro

@ 2 g\:u:rshir!E Learning for Data Analysis |
In this visualisation, you can select keywords, and the listed documents will be ranked
according to their relevance according to your selection. The weight of each selected
keyword can be adjusted using the scroll underneath. The shift column indicates how many
positions they gained/lost from their original position.
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MOVING

Tag cloud

Results Concept Graph uRank Tag cloud Top concepts

Tag Cloud

Top sources

ESearcn for tags. | Ascending |- Descending

work episode product google performance informatik nar

trend service -on speech kategorie processor language EDV science deep solulion development interve ntro

Org experience specialization ma Ch I n e

iegree  tensorflow foundation ML attenfion guide enferprise au bayesian technology

university background

rd coursera scientist Microsoft watch lecture tool channel der analytic python

infographic e bel sludio practice behavior evolulion essenfial cloud business recogniion classificaion act perspective human edukatico

yufeng youtube prediction decision cours order advenfure optimization drop bia project resource fime :;(:‘Tm'\lt(—:\' capability Categor

institute engineer intelligence

The tag cloud gives you an overview of the most important keywords in the results. You can
look for a tag using partial names (“on” will show both “Amazon” and “conference” tags) as

well as sorting them alphabetically.
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MOVING

Top concepts and Top sources

Results € Concept Graph uRank

Top concepts

Industne- un.
Arbeitssoziol
Management
‘Wirischafisse...
Arbeitsmarkt-...
Arbsitswelt
Personalwesen
Produktion
Verméganspoli...
Organisations...
Lohnpalitic
Tarifpolitic
Einkommenspol

historische 5...
Wirtschafispo...
Wolkswirtschaft
Arbeitsmaritf

Sozialpolitk

Bkologie und ...

Berufsforschung
Beirebswirts...
Finanzwn h...

Rachnungswesen

Wirtschaftswi
industrielle ..
Arbeitsmarktp...
Recht

These visualisations give you an overview of the most popular concepts, keywords, and
sources of the 100 most relevant results. You can hover the bars to see the full name of

each concept or keyword.

Tag cloud Top concepts Top sources

Top keywords

Krafifahrzeug
Bundasrepubli
Niedersachsen
Mitbestimmung
Unternehmensp...
Unternehmen
Arbeitszaitue
Arbaitsplatzs.
Froduktion
Arpeitsorgani...
Interessenver...
Giobalisierung
konomische E
Krafishrzeug
International
Batrizh
Arbsitszeit
Flexibilitat
Kenzemn
Auswirkung
multinational
Entwicklungsl...
postsozialist...
Arbeitszeitpo...
Betriebsrat
Entschaidung
Organisation
Management
industrielle ..
Arbsiisteilung

Concepts: they might not be that frequent, as not all documents have a set concept.

Keywords: extracted from the text.

Sources: The resource from which the results came from. For some searches, the source

might not have been set, which can result in an empty figure.
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A.2 Questionnaires

Table 15: Ease of Use questionnaire

Extremely | Quite | Slightly . Slightly | Quite | Extremely
. . ; neither . . .
unlikely unlikely | unlikely 4 likely likely likely
1 2 3 5 6 7
I wc_>u|d fln_d the tool_to be 0 0 0 O 0 0 0
flexible to interact with
My interaction with the tool
would be clear and understandable . . . - . - .
| would find it easy to get the 0 O 0 0 0 0 0
tool to do what | want it to do
It would bg easy for.me to 0 0 0 O 0 0 0
become skilful at using the tool
| would find the tool easy to use | O | O O O |
Learning to operate the tool 0 0 0 O 0 . 0
would be easy for me
Table 16: SUS usability questionnaire
Strongly Strongly
disagree | 2 | 3 | 4 agree
1 5
| t-hlnk that | would like to use 0 ololo 0
this system frequently
| found the system unnecessarily complex | Oo|g|d |
| thought the system was easy to use O Oo|o|d O
| think that | would need the support of a 0 ologlo 0

technical person to be able to use this system
| found the various functions in this

system were well integrated

| thought there was too much

inconsistency in this system

| would imagine that most people

would learn to use this system very quickly
| found the system very cumbersome to use
| felt very confident using the system

| needed to learn a lot of things before

| could get going with this system

O
O
O
O
O

O
O
O
O
O

O |gn0o O
O |Og O
O |O0g O
O |O0g O
O |goo0o O
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A.3 Task notes

MOVING

TASK1  Completion time: Success?

Bugs

Recommendations

Complaints

Strategies

Quotes (or timestamp of the video recording)

Other
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A.4 Use case 1 tasks

MO VING

Before carrying out the study, please take a look at the tutorial.
https://moving.mz.test.tu-dresden.de/

In this study you are going to use the MOVING platform to carry out some simple knowledge
acquisition tasks. For each of these tasks you will be asked to fill in a before and after
questionnaire, as well as a final questionnaire that will allow us to evaluate the usability of
the platform.

You will play the role of a financial professional performing risk assessment procedures for
an entity of interest. To simulate this scenario, you will carry out three typical research tasks.
For this purpose, you will use the data and text-mining features of the MOVING platform.
This platform has indexed various multimedia databases, and complements this information
by continuously crawling a set of websites. This way, the tool provides you access to more
than 2m documents.

Simple search

Adaptive Training Support

MOVING feature usage
=
= = Resuts €D Concept Grapn uRank ag cioud Top concepis op sources s B
Sortby Dale Relevance
Language - @ Machine learning project | Machine Learning Tell me about your experience using the Concept graph
= feature.
e ng hi L ing pr g I ti
Subject Areas = @ Machine Leaming
Access »
Abstract Department of Computer Science, 2014-2015, ml, Machine Leaming
@ Machine Leaming
» Google Cloud Machine Learning
Abstract Machine Learning for the enterprise.
@ Machine LEBH\\Hg
Abstract Master the essentials of maching leaming and algorithms to help improve leaming from data without human intervention
@ Machine Learning
Abstract Mac! Learning is an international forum for research on computational af aches to leaming . The joumal publishes
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MOGVING

Task 1: Understand the entity

1. Search for Volkswagen in simple search

2. Use Top Concepts to look at the keywords visualization to better understand the
business of the company. State out loud what are the top three keywords.

3. Use the datasets filter to select the social media results, the document type filter to
select web (HTML)/Organization and the language filter to select English.

4. Use the concept graph to find within the relations between the nodes how the results
relate to each other. Go to concept graph and use the expansion functionality by right
clicking on some of the nodes. Identify which year has a number bigger or equal to
five connections with entities and documents.

How difficult do you expect this task to be?
Before you start carrying out the task, remember to answer the questionnaire that the
experimenter will show you.

Please carry out the task now

Evaluating the ease of use and the perceived difficulty of the task
Once you can finish the task, please answer the the questionnaire that the experimenter will
show you.
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MOVING

Task 2: Country by country reporting

1. Search in advanced mode, for country-by-country reporting in the title field and for
financial report in the fulltext field.

2. Use uRank to find the top three results on country-by-country reporting in the UK,
Denmark and Greece (select tags on the right side to fulfill the task). Select the top
one for each of them to access the abstract and the source of the document.

How difficult do you expect this task to be?
Before you start carrying out the task, remember to answer the questionnaire that the
experimenter will show you.

Please carry out the task now

Evaluating the ease of use and the perceived difficulty of the task
Once you can finish the task, please answer the the questionnaire that the experimenter will
show you.
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MOVING

Task 3: SWOT/PEST analysis

Identify Volkswagen’s strategy for 2018.
1. Search in advanced mode for digital strategy in the title field and for volkswagen in
the abstract field
2. Find the annual report for 2015 and read about the 2018 strategy.

How difficult do you expect this task to be?

Before you start carrying out the task, remember to answer the questionnaire that the
experimenter will show you.

Please carry out the task now

Evaluating the ease of use and the perceived difficulty of the task

Once you can finish the task, please answer the the questionnaire that the experimenter will
show you.
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A.5 Use case 2 tasks

MO VING

Before carrying out the study, please take a look at the tutorial.
https://moving.mz.test.tu-dresden.de/

In this study you are going to use the MOVING platform to carry out some simple knowledge
acquisition tasks. For each of these tasks you will be asked to fill in a before and after
questionnaire, as well as a final questionnaire that will allow us to evaluate the usability of
the platform.

You will play the role of a junior researcher interested in the emerging interdisciplinary
research field of the “Internet of Things”, wanting to get an overview of existing research and
publications on the topic. To simulate this scenario, you will carry out three typical research
tasks.

For this purpose, you will use the data and text-mining features of the MOVING platform.
This platform has indexed various multimedia databases, and complements this information
by continuously crawling a set of websites. This way, the tool provides you access to more
than 2m documents.

i Simple search
Filter by P Adaptive Training Support

- [

Advanced search

e — = Resuts @D Concept Graph uRank 29 cloud Top concepis op sources s m

Sortby Date | Relevance

Language v @ Machine learning project | Machine Learning Tell me about your experience using the Goncept graph
feature.

Published 2017-12-18

Abstract Machine Learning Projects for $10 - $30. Simple machine leaming project using logistic regression and gradient descent

Subject Areas » @ Machine Learning

Abstract Department of Computer Science, 20142015, mi, Machine Leaming

@ Machine Leaming

Published 2018-01-12

Abstract Machine Learning is an important area of computer lechnology and a component of artificial intelligence

» Google Cloud Machine Learning

Published 2017-11-02

Abstract Machine Learning for the enterprise.

@ Machine Leaming

Published 2017-12-14

Abstract Master the essentials of machine learning and algorithms to help improve learning from data without human intervention

@ Machine Leaming

Published 2017-12-14

Abstract Machine Leaming is an
articles reporting substantive

ational forum for research on computation:
awide range of leaming methods applied

proaches to leaming . The journal publishes
y of leaming
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MOVING

Task 1: Get an overview of a topic

As a young researcher new to the area, you will first want to get an overview. You are
particularly interested on the technical advancements made on the internet of things as well
as how it affects the development of cities. To narrow down your search, you will search for
the topic "Internet of Things" for the subjects areas of "Science", "Technology", and
"Architecture”.

Then, you will use the "concept graph" to explore the relationships between documents,
authors and publication years. In this step, try to find a particularly prolific year for the topic
you are researching. Look for a year in which there are at least 3 of the most relevant
documents from your search.

How difficult do you expect this task to be?
Before you start carrying out the task, remember to answer the questionnaire that the
experimenter will show you.

Please carry out the task now

Evaluating the ease of use and the perceived difficulty of the task

Once you can finish the task, please answer the the questionnaire that the experimenter will
show you.
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MOGVING

Task 2: Find related topics

Now that you got an overview of the topic, you will try to discover other possible topics
related to your original search. You can then use them as suggestions to narrow down or
extend your original search, thus supporting an iterative exploratory approach.

Start by searching for the topic "Internet of Things" again. You are now going to use some of
the available visualisation features to find related keywords. You can use uRank, Tag cloud,
and Top concepts. As these visualisations can take a while to load, feel free to open them in
separate tabs (using the middle button of the mouse).

After identifying some new related concepts, carry out the original search for Internet of
Things, adding one or many of the newly identified concepts. Remember that we are not
looking for combinations of all the keywords, but rather the occurrence of several keywords
in the same document.

How difficult do you expect this task to be?
Before you start carrying out the task, remember to answer the questionnaire that the
experimenter will show you.

Please carry out the task now

Evaluating the ease of use and the perceived difficulty of the task
Once you can finish the task, please answer the the questionnaire that the experimenter will
show you.
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MOVING

Task 3: Find learning materials

Now that you got an overview and were able to find related topics, you are going to narrow
down the search to find a particular resource. You are interested in learning more about the
topic, so you will look for an online learning resource on the topic, in your language.

Look for “Internet of Things” again, but focus on documents of type Web (HTML)/Learning, in
English, and retrieved from Social Media and the Web. From the results, select the most
relevant one.

How difficult do you expect this task to be?

Before you start carrying out the task, remember to answer the questionnaire that the
experimenter will show you.

Please carry out the task now

Evaluating the ease of use and the perceived difficulty of the task

Once you can finish the task, please answer the the questionnaire that the experimenter will
show you.
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