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Executive Summary

In this internal deliverable we present the results of the user evaluation of the Competence Matching
Tool. A qualitative, case-based user study, making use of eye-tracking technology and a desirability
toolkit. This study provides various insights in how users search for job vacancies and how interactive

visualizations can support this search.
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1 Evaluation of the Competence Matching Tool

1.1 Introduction

The Competence Matching Tool* (described in more detail in Deliverable 7.3) provides an interface to
search for job offers, making use of a competence based search. This functionality is different from
traditional job portals like Monster or jobpilot (see also Jansen et al, 2005). In contrast to these job
portals, the Competence Matching Tool compares competences of a user with the required
competences for a certain job. It extends the normal job search with the competence dimension and
allows the users to see their abilities in the context.

The Competence Matching Tool gives the users the possibility to judge their current position and
potentially required competences for the labor market. In a second step, the users can identify
competence gaps in their competence profiles which they have to further develop to reach the required
competence level of a target job profile.

Besides this innovative job search the Competence Matching Tool also provides an innovative way to
view relevant jobs. It ranks relevant job offers according to the suitability to a certain user profile and
visualises them on a two-dimensional graph. The vertical axis of the graph represents how close the
match of a job with the competence profile of a user is and the horizontal axis represents the match
with the search preferences of the user (job location, type of work, salary etc.) see Figure 1.1.

Y-Axis Location:

indicates how much a job fits the
learner’s acquired competence

X-Axis Location:

indicates how much a job fits the
constraints in the search query

Figure 1.1. Placing jobs to visualize competence gaps and user preferences.

e !Available at
http://tencompetence.cvs.sourceforge.net/viewvc/tencompetence/wp7/CompetenceMatcher/
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The chapter is structured as follows. In section 1.2 we present the usability evaluation of the
Competence Matching Tool by introducing the evaluation approach, the procedure for the evaluation,
and the used materials. In section 1.3 we present the results of the evaluation for the different
evaluation measures (Eye-tracking results and Desirability results). Finally, we discuss the findings of
the evaluation and provide suggestions for the future development and improvement of the
Competence Matching Tool.

1.2 Evaluation of the Competence Matching Tool

In order to get a first usability and satisfaction evaluation of the Competence Matching Tool we
conducted a qualitative case study (Field and Hole, 2003) with five participants. Qualitative case
studies with a limited amount of users have been shown to be effective for these types of evaluation
(Nielsen, 2009).

The participants received a prepared user profile and had to find the most suitable jobs for their profile
by using the Competence Matching Tool. The main questions for the evaluation were:

1. Do the users see the advantage of the competence based job search and can use it properly?
2. Are the users able to use the job graph view in an efficient manner?
3. Which changes and additions will improve the usability of the Competence Matching Tool?

1.2.1 Method

To test the Competence Matching Tool we applied a combination of two different usability evaluation
methods, which address both the actual user behaviour (the eye-tracking method) and the user’s
attitude (a “desirability” evaluation) (Nielsen, 2008).

1. For the eye-tracking method we used a TOBI eye-tracker? device. This eye-tracker enabled us
to monitor user interactions in a quantitative way by recording the eye movements of the users
during the runtime. In that way we could ask the participants during the interaction if, why,
and where they struggle with the handling of the Competence Matching Tool. In addition, we
were able to reflect together with the participants their interactions by looking at the eye-
tracker recordings.

2. The second part of the evaluation was conducted on the basis of the Desirability Toolkit of the
Microsoft Cooperation (Benedek & Miner 2002). We assessed the overall user acceptance and
desirability of the system using Product Reaction Cards. The participants received 118 cards
with descriptive words. The set contains 60% positive and 40% negative/neutral cards. The
users were asked to pick the 5 most suitable cards from the 118 available to describe the
Competence Matching Tool. Afterwards, we asked for an explanation why the users picked
each of the 5 cards. During this information exchange the users offered many valuable
information about their interaction with the Competence Matching Tool as well as their
thoughts about the approach to use competences to identify most suitable job profiles.
Therefore, the Desirability Toolkit offers qualitative information about the usability of the
Competence Matching Tool in a standardised form.

1.2.2 Procedure

In total five users with an interest in educational technology and varying backgrounds (computer
science, psychology, education) participated in the qualitative study; each of them used the
Competence Matching Tool for the first time.

The users received a written and an oral introduction to their task. First they were asked to inspect
their (predefined) user profiles in the Competence Matching Tool, to become aware of competences of
their identity (Figure 1.2). Afterwards, we calibrated the eye-tracking device to the current user and

2 http://www.tobii.com/
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he/she started to search for the most suitable jobs. On average the participants used the tool for 40
minutes. Afterwards, we applied an online version of the Desirability Toolkit and asked the users to
pick exactly five cards that best describe the Competence Matching Tool. This interview situation took
in average 25 minutes.

Competence Profiles

Competence Profiles Competence Aquired Level
Language Skills
German

LaLh

French

Baking Skills
Dough preparation
Baking bread
Baking pastry

hoth L) L

Product decoration
Sales Skills

L))

Advertizing

L))

Customer Advice
Management Skills

Reporting

Wiark Planning

Conflict Management

Accounting

Leaderzhig

Budgeting

[ S R S R B T R 8

Cooking Skills
Prepare Meals
Create Recipes
Plan Menus
Check Guality Ingredients
Fallowy Strict Time Schedule

(SR . T

Edlit

Figure 1.2. Summary of the user profile description in the Competence Matching Tool.

1.2.3 Materials

As mentioned in the introduction, the Competence Matching Tool provides two innovative procedures
to search for most suitable jobs: the competence based search to find suitable jobs (Figure 1.3) and the
ranking and visualisation of the most suitable jobs on a two-dimensional graph, where the vertical axis
represents how close the match of an advertisement is with the user’s competence profile and the
horizontal axis represents the match with the preferences of the users (Figure 1.4). We focused the
usability evaluation on these two aspects and report the results in the following sections.
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Competence Matching Service - Job Search

Job Profile

Locaticn Courtry: Germany City:

Multinle categories possible.

Professional Services -
@4 & Cuality Control
Feal Estate

Category

Sales b

Multile bpes possible.
Full Time

T f Jol
YRESToN Part Time

Temg 5

Muitiple occupations possible.

Research
Occupation | Sales

Management

Salary Minirmum | 30.000 Euro, maximum

Similar for any other preferences, such as indosty and Function.

Competences

Please indicate to what extent the job needs to match your competence profiles

Eura.

My competences |are not considered during search.

are not considered during search.

Search are roughly similar to the results.

' levels are the zame as in the results.

Figure 1.3. The Job search form of the Competence Matching Tool.

Competence Matching Service - Job Results

Refing your seal

rch]  [Start news search]

Matches that fit both your competences and preferences

Flat

Sales

Lanquage Skills
‘Baking Skills

-

Skills

Management Skills [§3

Owerview

. that prepare and‘ =T
prep
and

quality senice in all [
areas to meet our
standardsin I...

As a member of the
catering team,
contribute to the
preparation, production
and seniing of food for a
quality senice in all
areas to meet our
standardsin I...

Fastnicooks mix, bake,
fill, ice and decorate all
kinds of cakes and
pastries. Pastrycooks
may specialize as
chocolatiers, patissiers,
ice canrers, sculptors...

Type Full Tirme

Category | Restaurant & Food Service

Date 2009-05-01

Institute | Deutsches Beeckerstrbohen

Fastrycooks mix, bake, fill, ice and
decorate all kinds of cakes and
pastries. Pastrycooks may specialise
as chocolatiers, patissiers, ice
carvers, sculptors and festive cake
decorators Pastrycooks stand most
of the day. They may work broken

Figure 1.4. The relational graph view of available jobs in the Competence Matching Tool.
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1.3 Results

1.3.1 Eye-tracking results

The eye-tracking analysis was very fruitful regarding suggestions for the improvement of the
Competence Matching Tool. Here we report on the two most important aspects of this eye-tracking
analysis. We discuss a heatmap and a gazeplot representation of the competence profile of the user,
the job search form, the list view of the suitable jobs, and the relational graph view.

The heatmap shows an overlay of all heatmaps of the 5 users that participated in the eye-tracking
evaluation. Color in a heatmap represents the level of focused interest or invested time of users. Here
the green color represents a lower interest / invested time while the red color represents a high level of
interest / invested time.

The gazeplot represents the movement of the eyes from one point of interest in the Competence
Matching Tool to another one. It shows the connections between these points of interest and the spend
time in seconds. Equally to the heatmap representation the gazeplot is also an overlay of the eye-
movements of all participants in the evaluation. Each of them is represented with a different color.

1.3.1.1 Competence profile of a user

Education Education
null il
Edit | Edit |
Conlpeience Profiles Ci;r_r_u :ace;-ﬁl;ﬁles
E7
10
s 454 |
o il
Competence Profles ;m = | B
7 T5 i Gw:’_ = |
Baking Skills Baking Skills .
a0
21
Saleﬁjﬁ-ﬂ!s S
Managemezl%l Skills “ Manageinei:
71
9850 o
Cook]ng Skills Cooking Skills ‘
E'ly'BMPéé%; 955?§4 :J"l
Cheg5Ougity nfifees g4 usE
Fallowy Strict Nime Scheduie 53 Follow Sl |||ne\3medule
80 !
(2 2 53 Eu@
5
Figure 1.5. Gazeplot of the Competence profile Figure 1.6. Heatmap of the Competence profile
of a user. of a user.

Figure 1.5 and 1.6 show that the participants carefully looked at the upper information of the
competence profile of the user, but they spend less time to read the lower information of the
competence profile, especially the competence values on the lower right corner. This was already
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obvious during the evaluation phase, so we asked the participants why they spent less time on this
area. All of them reported that they had difficulties to relate a certain competence to the related
competence level. The main reason for low attention was that it was hard to read and took a lot of
effort, so they tended to skip that section. Another explanation for this phenomenon is given by
Nielsen (2006): users tend to concentrate mainly on the top-left area “above the fold’.

1.3.1.2 Search form

b Euro.méximumg Euro.
as Industny and Fanction,

ch your competence profiles

Figure 1.7. Gazeplot of the job search form. Figure 1,8. Heatmap of the job search form.

Figure 1.7 and 1.8 show that the participants actively selected different search options within the job
search form. Via the eye-tracking approach no problems were identified: the user’s attention was at the
areas where it should be for the form.

However, the desirability evaluation later on made clear that the participants had problems to decide
what they should select in the Competence combo-box as almost all mentioned options were
meaningless to them. Further, it was hard to understand for the participants that the competences of the
user profile have an effect on the search results while they are not shown in the search form.
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1.3.1.3 Job list view

SignIn

45

Create Accourt | Forgot Passwword?
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I
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[ Location
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B7i hetherlancs |
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¥ Y
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[
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| Aimsstrasee B, Hidesheim, Germany | Full Tims

| Restaurant & Food Service |

Figure 1.9. Gazeplot of the job list view.

. @
Login @iiferay.com | Ll 5102 / Octaber 3, 2008) ' .
4 b .
Password - = =
Rementer e [] - - @
SignIn

Create Account | Forgot Password?

‘ Location

19|

Deutsches Backerstibchen ‘ Almsstrasse 6, Hildesheim, German

Figure 1.10. Heatmap of the job list view.

Figure 1.9 and 1.10 show that most of the participants only looked at the top-3 ranked jobs in the list
view and spent significantly less time on viewing the lower jobs presented. The gazeplot in Figure 1.9
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shows how the different participants read through the job offers and that they had a different job
description in focus. No major problems were found on this screen.

1.3.1.4 Job results view

Comppetence Matching Service - Job Results
h '8 Qi?‘tune\v\zgéarch 215

your competences and preferences

Figure 1.11. Gazeplot of the relational graph view.
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Competence Matching Service - Job Results

Refing your search]  [Start newe search]

Matches that fit both your competences and preferences

Plot

Y i, os and dssaiaiel e
kinds of cakes and G
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s K Jﬁmﬁ—“-@!{} Institute | Deutsches D ckerstdbohen
L g oY U
9
@ @ « Pastrycooks mi = ; i
g g fill, ica and decatate all « Pastrycools mix, bake fill, ice and
vl decorate all kinds & cakes and
pastiies, Fastieo - —
g v specialise a3 tips. Pasticooks mawspecialise
M F
o) Y fi'@::;“-sjulpwi;'s- - as chocolatiers, patissiers, ice
: e carvers, sarptorsEnd festive cake
Y 1< Y i rators Pastrycooks stand most
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Figure 1.12. Heatmap of the relational graph view.

Figure 1.11 and 1.12 show that there are two hotspots in the graph interface. These hotspots are on the
one hand on the overview window and on the other hand on the categories shown from the search.

The interpretation of these results can be that the users explored the influence of these two “navigation
tools” on the graph view. On the other hand it can be expected that this exploration phase should stop
after some time. But the eye-tracking analysis reveals that there is a constant attention to these aspects
of the interface, which could also mean that they are distracting from the more important graph view.
Surprisingly, the participants almost never used the scroll bars of the graph to navigate through the
offered jobs.

The gazeplot in Figure 3.10 confirms these findings and shows also the order of attention. Often users
followed the sequence “Overview window — graph — categories” while most attention was spent on the
overview window and the categories in order to discover the most suitable jobs. Further, the gazeplot
in Figure 3.11 also shows that the participants watched at the jobs in the graph view and the detailed
job description but that had no effect on the heatmap. This is reasonable, as the jobs were located
differently and moved on the graph depending on the combination of preferences by the participants.

1.3.2 Desirability results

We categories the results of the Desirability Toolkit into three main objectives: User Interface,
Technology, and Innovation. Figure 1.13 shows the online Version of the Desirability toolkit that was
used for the evaluation of the Competence Matching Tool. In Table 1.1 we present the selected cards
and the comments of the participants.
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Accessible Desirable Energetic Intimidating Appealing Compelling

Time-Saving Comprehensive

Flexible Powerful
- Approzchablc Frustrating .
Time-consuming & . . Cutting edge
Difficult gl

Integrated Innovative - Old

Stressful Straight Ferward . Stimulating

Predictable Responsive

Irrelevant Exceptional . Engaging . Inspiring Satisfying
MNovel - Poor quality

Business-like Sterile Entertaining Incomprehensible S
mplistic
Convenient g Inconsistent
Fragile

Slow

Gets In the way
Stable Professional .
Personal Annoying Hard to Use Confident

Fast Impersonal

Inviting

Attractive
Eelpiu Secure Reliable

Sophisticated Familiar Collaborative Effortless

Enthuslastic Busy
Not Valuable Empowering

Customizable Expected
Not Secure Friendly

Clean

Overbearing
Unattractive Optimistic
Motivating Organizad Patronizing Overwhelming
Creative Unpredictable Effigent

Easy to use Consistent Exciting

Too Technical
Essential Compatible
Unapproachable

Disconnected Distracting

Usable Yaluable
Confusing
Trustworthy Understandable
Undesirable

Low Maintenanc_
Comfortable Uncontrollable Advanced

o aty i it

Figure 1.13: The online version of the Desirability Toolkit created by the CELSTEC institute.
118 reaction cards are shown to the participants and they should select at 6 out of them.

Table 1.1: Reaction cards and interview comments.

Feedback Reaction cards Description

Competence based search

e | don't understand how my competences in the search
form are involved in the results. The selection statements
where just meaningless to me.

e | find it very difficult to find the most suitable job based
on my competence. That made the job search much more
complex. Normally, | just look for something suitable
and then | call the employer.

e  The results of my search and the competence related
search aspects were unclear to me.

e  Most of the time the job descriptions are overlapping
each other. | would expect that they show really different

e 2 x Difficult locations based on my preferences, which would make it
clearer.

e | did not understand how | can influence the search
criteria. The jobs where moving from one corner to
another but I did not know where the most suitable jobs
are located.

e | find the technical solution very old-fashioned, even
when the search is based on competences. It is not

User
Interface Competence based search

e 3 x Confusing
e Hard to Use




m Competence

supportive or transparent what is happening behind the
system.

Job graph view

Job graph view
e The interface was not very appealing and inconsistent.
e Annoying . Thgre are no labels at the graph; a user does_not know
. which position represents the most suitable job.

e Unpredictable e 1still can not predict how the graph view reacts based on

e Inconsistent the search criteria. I just don't get how this tool supports
my job search. It really needs some more indicators and
support features to make it easier and more intuitive.
90% of the application is a simple search engine.
I always received an error message when | tried to view
the plot. That also shows that the tool is really in the

e 2xDated

prototype status and has to improve a lot.

Technology e 2x Gets in the way e The error messages were annoying.

e  The categories do not sound anything to a user. The
descriptions have to be much more clearer.

e  Why do I see this error message all the time?

e 2 x Too Technical

e  Search based on my personal competences makes it more

e Personal personal.
. e The idea of visualizing jobs and distances to an
e Innovative individual profile is an innovative idea even when the
e Unconventional techr_mical solgtion_is s_tiII a bit difficult. _
L e  The idea to visualise jobs on a graph to show their
) e Simplistic relation to an individual profile is an innovative idea even
Innovation when the technical solution is still a bit prototypical.

e Easytouse
e Stable

e Predictable
e Integrated

It's just a search engine.

Besides some error messages it is easy to use.
I always got the same results.

Not much surprises here.

It seems to be integrated in other systems.

1.3.2.1 User Interface

Regarding the category User Interface we received 3 times the reaction card ‘Confusing’, 2 times
‘Difficult’, and once ‘Hard to use’. The participants criticized during the interview that they did not
understand how the competences of their profile were involved in the job search. The selection of jobs
was unclear to them and there was no explanation or help text available. Additionally, the participants
found the graph view ‘Hard to use’, ‘Inconsistent’, and even ‘Annoying’. They got frustrated because
the graph view builds upon the competences in the user profile and the search results and was
therefore even less reasonable for them.

In a similar fashion as in the user profile and the job search form, the users missed information about
the graph view and how to use it properly. They did not understand when a job was suitable, because
the graph offered no indicators for that. They also missed help information for using the graph view
and for manipulating the results.

1.3.2.2 Technology

Regarding the category Technology, the participants selected two times the reaction card ‘Dated’, 2
times ‘Gets in the way’, and two times ‘Too Technical’. Parts of these comments are related to a
technical problem on one of the evaluation sessions. There was sometimes an error message on the
screen mentioning that no job profiles could be placed in the graph view.
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In addition, the participants criticized that most of the text descriptions in the Competence Matching
Tool were too technical and meaningless for them.

1.3.2.3 Innovation

Regarding the category Innovation, the participants selected a broad range of reaction cards. None of
the cards were selected twice. Surprisingly, they selected some oppositional cards compared to the
cards they selected earlier. Also in their comments they valued the competence based search as an
interesting, innovative, and personal way of searching what stands in contrast to their earlier
expressions. The general concept seems to be a reasonable and interesting approach for the
participants. One of the participants literally said:

“The idea to visualise jobs on a graph to show their relation to an individual profile is an innovative
idea even when the technical solution is still a bit prototypical.*

1.4 Discussion

In this section we provide answers to the initial evaluation questions to point out critical aspects and
potential improvements.

Question 1: Do the users see the advantage of the competence based job search and use it properly?

We can say that overall, the participants found the competences based search approach interesting and
innovative. Most of them believed that this can help to offer more personalised search results.
Regarding the second part of the question (Can the participants use the competence based search
properly?) we have to admit that the participants were confused and not able to use the tool in the
most efficient manner. They missed supportive information how to affect the results of the
Competence Matching Tool. That can be solved by improving the user interface and adding additional
help information.

Question 2: Are the users able to use the job graph view in an efficient manner?

The graph view got many criticisms by the participants and most of them found the graph view very
difficult to use. One reason for that might be that people always stick to traditional information models
like ‘lists’ or ‘table overviews’. They need more time to get used to new information models and
especially to discover their advantages. However, the participants mentioned some comprehensible
improvements like adding a legend to the graph, emphasizing the most suitable job offers, and adding
descriptions to the axis of the graph. By implementing these practical hints and by adding supportive
help texts, the graph view might be more useful for the end-users.

Question 3: Which general changes and additions will improve the usability of the Competence
Matching Tool?

Based on the conducted evaluation we can suggest a list with practical improvements to increase the
usability and desirability of the Competence Matching Tool. On a general issue is the connection
between the competence profile of the user and the job search form. In case of competence-based job
search, the search form and the user profile should be locally combined in one page. This especially
applies, when the job search form should also work as a gap analysis between the current user profile
and the desired job descriptions. More specific recommendations are listed below.

User profile

e The competences and their related competences level should be highlighted with different a
background colors to improve the readability.

Job search form

e The wordiness of the job search form should be less technical and therefore renamed to the
needs of the end-users. For instance, the participants had problems to decide what they
should select in the Competence combo-box because almost all options were meaningless
to them.
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Job graph view

e The presented jobs in the job graph should not overlap each other rather than being aligned
otherwise they hardly can be read.

e The graph view needs further descriptions on the axis and some indicators to mark the most
suitable jobs.

e The graph view should support at least the most popular web browsers like Firefox, Safari
and Internet Explorer to avoid confusing error messages.

1.5 Conclusions

From the evaluation of the Competence Matching Tool it has become clear that the users recognized
and appreciated the innovative features of the approach. However, there are still some areas for
improvement before it becomes part of the standard distribution of the TenCompetence infrastructure.

Apart from the suggestions for improvement of the user interface, an interesting observation is that
whereas users recognize the benefits of graphical interfaces, they still prefer list-based results, which
are easier to interpret: the higher a result is in the list, the more relevant the result is. This ease of
interpretation may yield for simple keyword-based searches, but it is definitely not the case for tasks in
which many, orthogonal facets are important — facets that at the start may not be apparent to the user.
As discussed in Deliverable 7.3, a job search depends on many different factors: suitability of a job in
terms of function description, experience level and industry; education and background required for
the job; more mundane factors such as location and salary play a significant role as well. This wide
range of factors is taken into account by the matching algorithms, but the screen real estate and the
users’ difficulties in dealing with multi-dimensional visualizations hinders the effective presentation of
these various dimensions simultaneously. For this reason, graph-based views can be used as an
effective interface, but classical list-based views should be the default option.

Another observation is that users do not have a clear mental model of the concept of competences,
which is an obvious obstacle for competence-based search and exploration of job vacancies. This
emphasizes the need for standardized competence models, which provide users a framework to relate
to and for understanding the relation between the competence matching and the ranking of search
results. In order to reach this point, standardization efforts such as the Dutch Colo project® together
with new technologies that show how to put these competence models into effective use play a
significant role.

® http://www.colo.nl/
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