








Table 5: Individual differences in evaluators’ ability to find problems. The numbers show the proportion of

known problems.

Condition | Max(%) | Min(%) | Q1(%) | Q3(%) | Max/Min | Q3/Q1
ITSM 23.7 3.82 7.1 13.9 6.2 2.0
Nielsen 18.3 3.1 5.9 11.5 6.0 1.9

The diagram shows that, similar to Nielsen’s original ex-
periment [38], there are easy problems that are overlooked
by strong evaluators, while there are hard problems that are
only found by weak evaluators. This confirms Nielsen’s ar-
gument that heuristic evaluation is a method that should
be done collectively (i.e. there is no one very strong evalu-
ator that can uncover all the problems). It also shows that
there was relatively little duplication between participants
in each condition. We further discuss the lack of duplication
in Section 6.

Comparing individual performances between conditions: To
evaluate the impact of heuristics on the performance of in-
dividual evaluators, we compared the evaluators in ITSM
condition to the evaluators in Nielsen condition based on
three criteria: the number of identified problems, the num-
ber of false positives, and the average severity of the identi-
fied problems. We tested the following hypotheses: (1) Hi:
The individuals randomly selected from the population we
drew our participant pool from will report more problems if
they use I'TSM heuristics than Nielsen’s. Hp: There is no
difference in the number of reported problems. The result
of a Mann-Whitney U test did not reject Ho. (2) Hi: The
individuals randomly selected from the population we drew
our participant pool from will report fewer false positives
if they use ITSM heuristics than if they use Nielsen’s. Hp:
There is no difference in the number of false positives. The
result of a Mann-Whitney U test rejected Ho in favor of Hi
(U=38, Z=-2.823, p=0.005). (3) Hi: The average severity
of the problems reported by individuals randomly selected
from the population we drew our participant pool from will
be higher if those individuals use ITSM heuristics than if
they use Nielsen’s. Ho: There is no difference in the average
severity. The result of a Mann-Whitney U test rejected Ho
in favor of H1 (U=26, Z=-3.309, p=0.001).

Problems that cannot be assigned to a heuristic: We asked
the evaluators to associate each problem with one or more
heuristics which they used to find the problem. We also gave
them the option to specify a problem and mention that they
cannot associate it with any of the heuristics. A high num-
ber of problems that cannot be associated with a heuristic
can be an indication of: (1) The complexity of heuristics
(2) Problems that are not related to the heuristics, but can
be found using evaluators’ expertise. For each evaluator, we
calculated the proportion of the problem reports that cannot
be associated with a heuristic. Then, we tested the following
hypothesis: Hi: The proportion of the problem reports that
cannot be associated with a heuristic will be higher if eval-
uators use I'TSM heuristics than if they use Nielsen’s (Ho:
there is no difference between proportions). The result of a
Mann-Whitney U test did not reject Ho (U=76.5, Z=-1.00,
p=315).

Participants Ezperience: Finally we asked our partici-
pants in each condition to evaluate with a 5-point Likert
scale (1=agree strongly, 5-disagree strongly) how effective
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each set of heuristics is in identifying usability problems,
how easy it is to understand and learn the heuristics, and
how easy it is to apply the heuristics to the IdM system.
We present the means of the Likert scale scores for each
condition in Table 6. We conducted a Mann-Whitney U
test to evaluate whether the set of heuristics used would
have any impact on the efficiency, learnability, and ease of
application as reported by our participants. Although, our
set of heuristics was new to our participants there was no
significant difference between the ratings for the two sets of
heuristics in terms of learnability, effectiveness in identifying
problems, and ease of applying them to the IdM system.

Table 6: Mean scores of participants’ reported effec-
tiveness, learnability, and ease of application for the
heuristics (1=agree strongly, 5=disagree strongly).

Condition| E ectiveness Easy to un- | Easy to apply
derstand

ITSM 2.86 2.64 3.14

Nielsen 2.64 2.43 2.50

6. DISCUSSION

Our results show that ITSM heuristics performed well
in finding usability problems in the ITSM tools. However,
there are aspects of our results that require discussion. First,
compared to Nielsen’s original heuristic evaluation experi-
ment, there were fewer overlaps between identified problems
by evaluators in each condition. For example, there were
only three problems that were identified by the majority of
evaluators in ITSM condition; this was the same situation
in the Nielsen condition. Furthermore, in both conditions,
about half of the problems were identified by more than one
evaluator (46 problems in each condition). In Nielsen’s eval-
uation on the Mantel and Savings systems [38] there were
only one and two problems respectively that were identi-
fied by only one evaluator. In Baker et. al’s [2] evaluation
of two collaborative shared-workspace software, GroupDraw
and Groove, 14 out of 64 and 5 out of 43 problems were found
only by one evaluator. Our results show fewer overlaps be-
tween problems identified by different evaluators, compared
to Nielsen’s and Baker’s results. Two factors can contribute
to this observation. First, the evaluated IdM system is not
a small-scale system; the evaluators had to visit 20 different
pages in order to successfully complete all of the scenarios
and this provided an opportunity for finding more diverse
problems than the systems evaluated by Nielsen or Baker
(e.g., Mantel only had a single screen and a few system mes-
sages, GroupDraw had two screens). Second, we used fewer
evaluators (14) compared to 77, 34, 25, 27 evaluators in
Mantel, Savings, GroupDraw, and Groove systems.
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Figure 5: Problems identified by each evaluator in each condition.

It is important to note that for both sets of heuristics
14 evaluators were not enough to achieve saturation in the
identified problems. We had expected to follow Nielsen’s
recommendation of 3-5 evaluators for each condition [38],
and had thought that 14 per condition would be more than
enough. We believe that the complexity and scale of the
system led to participants finding diverse problems. In addi-
tion, the evaluated system was a commercial product rather
than a prototype. As a result, the target system did not con-
tain many obvious usability problems that would be found
by many evaluators. The mathematical model proposed by
Nielsen [36] can be applied to our results to predict the num-
ber of evaluators at which we achieve saturation.

Before the study, we expected to have very few overlap-
ping problems (<5%) between the two conditions. Our re-
sults show that 48 problems (37%) were found in both con-
ditions. Based on the feedback from the focus groups and
interviews with participants, we found several reasons for
the overlap. Many of our evaluators in the ITSM condi-
tion could remember Nielsen’s heuristics from their prior
heuristic evaluation experiences. That impacted the results
of their evaluation by helping them see problems related to
the Nielsen’s heuristics. Furthermore, some of our partici-
pants mentioned that during the heuristic evaluation, they
first found a problem based on their experience and then
tried to fit it into one of the heuristics. This again resulted
in finding problems (mostly in ITSM condition) that overlap
with those that had been found in Nielsen condition. Fi-
nally, some of the identified problems could be found using
both sets of heuristics. For example, the ITSM “Visibility of
Activity Status” and Nielsen’s “Visibility of System Status”
heuristics can both find a subset of visibility problems.

The ITSM heuristics are designed to find problems that
are more specific to the ITSM domain. Therefore, we ex-
pected the participants in the ITSM condition to find fewer
problems as compared to the Nielsen condition. Surpris-
ingly, our results showed no difference in the number of iden-
tified problems between evaluators in two conditions. By re-
viewing the identified problems and analyzing the feedback
of the participants, we realized that the participants in the
ITSM condition found domain specific problems using ITSM
heuristics, as well as finding problems at the level of inter-
action with users via their background in HCI and Nielsen’s
heuristics. On the other hand, participants in the Nielsen
condition, found certain problems at the level of activity
using their HCI background. Taking into account the classi-
fication of problems by researchers, there were 35 problems
that were identified in the ITSM condition that we believe
should be classified as Nielsen’s, and 21 problems were found
in the Nielsen condition that we believe should be classified
as ITSM. Of those, 7 and 12 problems were only identified
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in the Nielsen’s and ITSM conditions respectively; but our
research team classified them as ITSM and Nielsen’s. This
led to the relatively large overlap between two conditions.
Looking at the non-overlapping problems, our results show
that evaluators in the ITSM condition mostly focused on
problems that are ranked as major, while evaluators in the
Nielsen condition mostly focused on cosmetic problems that
might not be as important to real IdM users.

These results suggest that using the I'TSM heuristics can
result in finding more severe problems by individual evalu-
ators in ITSM tools, while using Nielsen’s heuristics might
result in ignoring certain major problems. Consequently,
we suggest using both the ITSM and Nielsen’s heuristics
together. In our study the inclusion criteria were (1) an
HCI background and (2) familiarity with heuristic evalua-
tion. This led some participants in the I'TSM condition to
find problems based on their prior HCI and heuristic eval-
uation experience. On the other hand, people who perform
heuristic evaluation might not always have an HCI back-
ground (e.g., a programmer or a software architect). Pro-
viding Nielsen’s heuristics will help them find a wider range
of problems.

Each individual ITSM heuristic might be applicable to
other work domains. The “Visibility of activity status” and
“Planning and Dividing Work” heuristics can be important
in the evaluation of any collaborative software. “History of
actions on artifacts”, and “Flexible Mediation” are applicable
to domains that require intensive inferential analysis, pat-
tern recognition, and addressing previously unknown con-
ditions. “Knowledge sharing” and “Rules and constraints”
are particularly important in evaluating software that is de-
ployed in the organizations. “Verification of knowledge” is
important to software that operates on critical information.
One particular domain that our proposed heuristics can be
used in is IT management. Prior research [6] shows that
many SPs perform general IT activities as well as IT secu-
rity. Furthermore, like IT security, IT involves complexity,
collaboration, and dealing with different stakeholders [17].
On the other hand, while these two activities are similar,
there are number of factors that make IT security more
challenging [13]; and as a result, IT security requires bet-
ter support from tools. First, IT security involves a higher
degree of complexity due to uncertainty, reliance on tacit
knowledge, the sensitive nature of the process, and so tools
should support SPs in addressing the complexity. Second,
IT is perceived more positively than IT security in orga-
nizations. ITSM tools can play a role in promoting secu-
rity norms and culture. Third, IT security requires a fast
response, and up-to-date knowledge about security issues.
This makes knowledge sharing important in IT security.
Finally, IT security requires maintaining a wide and deep



overview of organization. Therefore, providing the aware-
ness about other stakeholders’ activities should be one of
the aspects of ITSM tools.

Finally, our ITSM heuristics were novel to the partici-
pants. It is encouraging that despite this novelty, partic-
ipants found the heuristics to be no less effective, easy to
use, or easy to learn than Nielsen’s heuristics. However, it
should be noted that overall, participants were neutral in
their ratings for both sets of heuristics. We will continue to
refine the heuristics based on the feedback that participants
gave during the post-session focus group and interviews.

7. FUTURE WORK

There are several opportunities for future work. First,
during the problem synthesis stage, the severity of problems
was determined by four severity raters with a background
in usable security. While this is a standard approach for
determining the severity of problems in heuristic evaluation,
it is only an approximation of severity. Asking real users of
the tool (who are more familiar with the context in which
the tool is used) to determine the severity of the problems is
another method of approximating the severity of the prob-
lems. While neither of these approximations might be pre-
cise, combining the ratings would increase the confidence
in determining the severity of the problems. In our future
work, we plan to ask real users of the tool to go through the
problems and rank their severity. We will then triangulate
the results with the rankings from usable security experts to
better determine the severity of problems, and consequently
compare ITSM and Nielsen’s heuristics.

Another future direction of our research is to perform ei-
ther a controlled laboratory study or naturalistic observa-
tion of tool use to find the actual usability problems with
the IdM system. Comparing the result of the lab study
or observation with the result of heuristic evaluation would
show which of the problems identified using heuristic eval-
uation could impact the performance of the users using the
IdM system. However, prior research shows that heuristic
evaluation tends to identify different problems than those
identified in the lab study or observation. Therefore, we
expect few overlaps.

In this study, we chose to compare our heuristics with
Nielsen’s heuristics for various reasons. They are claimed
to be applicable to any interface. In contrast, other related
heuristics (see Section 2) are designed to be applicable to
specific domains. While the characteristics of these domains
might overlap with those of ITSM, they will not address all
important aspects of the ITSM domain. Furthermore, those
who used Nielsen’s heuristics can be considered to be a con-
trol group who used standard heuristic evaluation. This
allowed us to show improvements over the standard. In
a future work, ITSM heuristics can be compared to other
domain-specific heuristics or a combination of them.

While one of the challenges in our study was recruiting
participants with HCI background, finding participants with
both an HCI and computer security background was even
more challenging. The majority (17 out of 24) of our par-
ticipants had no research or professional computer security
experience. Nielsen [35] suggests that domain expertise has
an impact on the ability of evaluators to find usability prob-
lems. In future research, we plan to investigate the impact
of the participants’ computer security background on the
number and severity of the problems they find.
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We collected qualitative data during the post-evaluation
feedback session. Analysis of data will help us better under-
stand which ITSM and Nielsen’s heuristics were particularly
useful from the participants’ viewpoint, and how they can
be improved. Furthermore, more analysis can be performed
on quantitative data collected during the study to determine
the performance of individual heuristics. Due to page limi-
tations here, we consider this further analysis to be the focus
of future research.

Finally, we plan to focus on one of the problems identified,
and modify the IdM system interface to address it. We will
then perform a comparative evaluation of the two systems
to investigate the effectiveness of our changes.

8. CONCLUSION

In this paper, we presented heuristics for the evaluation
of ITSM tools. The goal of these heuristics is to find us-
ability problems that hinder tool use in the complex and
collaborative ITSM context. To examine the applicability
of the heuristics, we compared their use for the evaluation
of an IdM system. Our results show that the output of
heuristic evaluation of an IdM system using I'TSM heuris-
tics contained more severe problems than the output of the
evaluation of the system using Nielsen’s heuristics. Com-
paring the individual performance of evaluators also showed
that the severity of the problems found by evaluators in the
ITSM condition was higher compared to that of the Nielsen
condition. Furthermore, our participants found the I'TSM
heuristics to be as relevant, easy to apply, and easy to learn
as Nielsen’s heuristics. The results of our evaluation also
shed light on the use of the heuristic evaluation in general
to evaluate a complex domain specific system. Compared
to prior literature on heuristic evaluation, our results show
that evaluation of the IdM system requires more evaluators.
Additionally, the complexity and scale of the system can re-
sult in a lack of overlapping problems between evaluators.
Finally, our results show that Nielsen’s heuristics can also
be effective in finding a class of problems in ITSM tools that
are not found by I'TSM heuristics. Therefore, we recommend
using a combination of Nielsen’s and I'TSM heuristics.

The proposed heuristics are a component of tool usability
evaluation, but we recommend employing other techniques
in the overall usability engineering lifecycle. Heuristic eval-
uation can be used as a low-cost method to find usability
problems in preliminary prototypes or actual ITSM tools.
These problems can be further investigated by a user study
or a contextual inquiry session. Design guidelines can then
be used to address identified problems.
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Appendix 1- Background Questionnaire

PART | - General Information
Gender

[IMale CDFemale
Age ‘ Last educational degree ‘

Major ‘ Current Occupation ‘

PART Il - Human computer interaction background

¢ How many years of professional or research experience do you have in the area of Human Computer
Interaction (HCI)?

e Do you have formal training in human computer interaction (university courses, tutorials, workshops)?
Please answer with "Yes" or "No". If your answer is "Yes" please specify the list of courses.

e Do you have professional experience in the area of human computer interaction? Please answer with
"Yes" or "No". If your answer is "Yes", provide a summary of your experience in this field.

e Do you have research experience in the area of human computer interaction? Please answer with "Yes"
or "No". If your answer is "Yes", provide a summary of your experience in this field.

e Have you specifically been trained to perform a heuristic evaluation?
LYes [No

e Have you performed heuristic evaluation before? Please answer with "Yes" or "No". If your answer is
"Yes", provide a summary of your previous experience in performing heuristic evaluation including number
and type of systems you have evaluated

Part Ill - Computer security background

e How many years of research experience do you have in the area of computer security?

¢ How many years of professional experience do you have in the area of computer security?

e Do you have formal training in computer security (university courses, tutorials, workshops)? Please
answer with "Yes" or "No". If your answer is "Yes" please specify the list of courses.

¢ Do you have professional experience in the area of computer security? Please answer with "Yes" or
"No". If your answer is "Yes", provide a summary of your experience in this field.

e Do you have research experience in the area of computer security? Please answer with "Yes" or "No". If
your answer is "Yes", provide a summary of your experience in this field.

e Have you ever worked in an organization that uses role-based access control to manage users and their
privileges?
JYes [INo

e Have you ever used to manage users and their privileges using role-based access control?
[ONo [OYes in a small group (less than 10 users)

[(dYes in a small organization (between 10 to 50) [(dYes in a large organization (more than 50
users)



Appendix 2- Evaluation Guide

Evaluation Steps

1. Go through the list of heuristics to have a sense
of each.

2. Read the description of the scenario and
understand the business logic.

3. Perform each task as described on the |[dM
system.

4. |dentify usability problems while doing each task
or after finishing the task. For each problem,
please record the task in which you found the
problem, and the heuristic with which you
identified the problem. Use the scenario
description and heuristics to check if the system
supports the activity described in the scenario.

5. Please record the problems in Here

6. If you want to edit any of the identified problems
which you already entered in the form, you can
do it from Here.

Recommendations

e | recommend exploring the IdM system first
before going through specific tasks.

e When performing the tasks, you should login
with different users as described in the scenario
For example, if you want to login as a Security
team member or a particular manager, use the
organizational chart to find the right person to
login as.

e If you want to login as a user, the user name is:
first name + the first letter of the family name
(e.g. James Beers -> jamesb) and password is
“qlw2e3”.

e If you couldn’t finish a task or get the desired
result, don’t worry! The real user may have the
same problem.

e If you face any problems, you can ask the
person conducting the study.

Scenarios
Description of the actors

Steve Barlow is an employee in the operations
department. He is responsible for reviewing the
information about the contractors. He does not have
technical information about the Identity Management
System or role based access control.

James Beers is the manager of operations. His day
mostly involves meeting with different stakeholders in
the organization. He receives lots of emails and
telephone calls every day therefore he needs lots of
discipline to prioritize his tasks. He does not know
technical information about the IdM system or the role
based access control, but he knows if an employee
should have access to some resources or not.

Kevin Klien and Sandra Tsai are both members of

the security team. They are responsible for managing
access to the resources in the organization and solving
problems of different stakeholders. They work in the
same office and they are very busy with these tasks.

Larry Gomez is a contractor that needs to work in
NeteAuto for one month. He barely knows the structure
of the company or other employees.

Scenario 1: Self-serve user registration

Larry Gomez is a contractor for the NeteAuto Company
and just started his job. To be able to access the
Internet, he wants to create a user account in the IdM
system. Using company’s intranet, he finds the link to
the IdM system and creates a new user account.

His request is directed to the security department. All
members of the security team receive the request in
their task list, and they can review or edit the user
information. Finally they can approve, reject, or reserve
the task (reserving the task will remove it from the
worklist of other security admins).

Steps for performing the scenario:

Larry Gomez accesses the IdM system. He uses the
“create an account” link on the 1dM login page and
enters the required information.

Kevin Klien receives the request and after reviewing the
information approves the request.

Scenario 2: Bulk loader

When an employee is hired by the NeteAuto Company,
or information about an employee changes, or an
employee leaves the company, the first system in which
the changes are reflected is the HR (Human Resources)
system. The HR system is separate from the IdM
system; therefore, the changes in the HR system need
to also be applied to the IdM system. Transferring
changes from the HR system to the IdM system is
performed by the security team. The security team
receives a file containing all the changes (additions,
modifications, and deletions) from the HR system.
Every morning, Sandra Tsai, a member of the security
team, downloads the HR file from the HR website and
uploads the file to the IdM system to apply all the
changes made in the HR system.

She uses the “Bulk Loader” feature in the IdM system to
upload the HR file. Then she configures the system to
respond to different actions defined in the HR file. An
important step after submitting the changes is to review
the result of submission.

She goes through the system logs, finds appropriate
records, and identifies and fixes the problems, if any.
Based on the organization's policy, if the number of
changes in the HR file is more than 500, applying the
changes should be postponed until further clarification
by HR.

Steps for performing the scenario:


http://ece.ubc.ca/~pooya/hestudy/pc1/problemspec.html
http://ece.ubc.ca/~pooya/hestudy/pc1/problemrev.html
http://ece.ubc.ca/~pooya/hestudy/pc1/orgchart.html

Sandra Tsai should first upload the HR file using the
Bulk Loader in the System tab. In the next screen she
chooses which field in the HR file describes the action
that should be performed for each row in the file (in the
example HR file it is the “action” row). Also she chooses
which field uniquely identifies each row in the HR file (in
the example HR file it is the “%USER _ID%” row).

In the next screen she identifies the primary object that
HR file contains (choose USER as the file contains user
information) and the mapping between actions in the HR
file and actions in the IdM system (choose “Create
User”, “Modify User”, and “Delete User” for any create,
modify, and delete actions respectively).

Scenario 3: Requesting a role

Steve Barlow is going on a last minute vacation. He
realizes that he does not have the required privileges to
delegate his tasks to Jason Halpin, another member of
the operations department. He does not have any
technical information about the privileges required to
perform the delegation. But, he knows that he can
generate request for privileges in the identity
management system. Therefore, he uses the IdM
system to write a request. In the request, he describes
that he needs the ability to delegate his role to another
employee in his department.

When Steve submits the request, his manager needs to
approve it before the request is implemented. The
manager uses the IdM system to review and approves
the request.

Once the manager approves the request, the request is
directed to a member of security team who reviews the
request, and, if it does not conflict with the security
policy of the organization, tries to implement the request.
Implementing the request requires the security admin to
understand the content of the request (in this case, learn
that Steve wants to delegate his role) and find the
appropriate role that corresponds to the request (in this
case, the “Delegation Manager” role). Then he can add
Steve Barlow as a member of that role.

Steps for performing the scenario:

Steve Barlow: generate the request using the
“Users>Manage Users>Create Online Request” and
then select himself as the target user. Then he can
describe and submit his request.

James Beers (Steve’s manager): log into the IdM
system. Identify, review, and approve the request.
Kevin Klien (or other members of Security): log into the
IdM system. Identify, review, and implement the request.

To implement the request, he needs to modify the user
and provision the user with the "Delegation Manager"
role.

Scenario 4: Certification

As a part of the organization's policy, the security team
should certify the roles of the employees in each
department every 6 months. The security team uses a
shared calendar to mark the dates that they should
perform the certification and the deadline for finishing
the certification. Each member in the security team is
able to start a “Certification Process” in the IdM system.
When the certification date approaches, a member of
the security team (Kevin Klein in this scenario) logs into
the IdM system and chooses employees that should be
certified.

The manager of each department receives the
notification about certification of his employees. In this
scenario, the manager of operations (James Beers)
receives an email that he should certify the roles of the
employees of operations department. James put the
email in his todo list.

After a while, James logs into the |[dM system and tries
to certify the roles of the employees. For all of the
employees, he checks the roles and validates if the
employee should possess the role or not.

It is important for the manager to perform the
certification before the deadline. If the certification does
not happen before the deadline, all the uncertified roles
will be revoked from the employees. Therefore, before
the deadline, a member of the security team sends
reminders to perform the certification.

On the certification deadline, a member of the security
team ends the certification process.

Steps for performing the scenario:

Kevin Klein: Login to the IdM system. Go to the
certification tab and start the certification process for the
employees in the Operations department. Also, send
reminders about the certification.

James Beers: Assume you are going to certify users in
your department. Login to the IdM system and search
for the users that require certification using
“Users>Manage Users>Certify Users”. Select users one
by one, go to the “Certify Roles” tab, review their roles,
and approve them.

Sandra Tsai: Login to the IdM system and end the
certification process.

Tom Coghbill
CEQ

David Boho James Beers Rob Hansen
Manager Manager Manager
Finance Operations Securty

Phil Weinfeld|  Alan Madyun jathe
; : Bartley

Employee Employes :
= = Empiloyee

Kevin Klein Sandra Tsai
Steve Barlow - .
[ — Security Security
RS Admin Admin
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Appendix 3- Problem Specification Form (ITSM condition)

Problem specification: Please specify the identified usability problem.

Task: Please specify the task in which you identified the problem.
O (1) Self-serve user creation
O (2) Bulk user creation
O (3) Requesting a role workflow

O (4) Certification Process

Heuristic: Please choose the heuristic using which you identified a problem. If you can't
associate the problem with a heuristic, please choose "Can't Specify"

[ 1- Visibility of activity status

[1 2- History of actions and changes on artefacts

[ 3- Flexible representation of information

[1 4- Rules and constraints

L] 5- Planning and dividing work between users

[ 6- Capturing, sharing, and discovery of knowledge

[ 7- Verification of knowledge

(1 Can't Specify



Appendix 4- Post-evaluation Questionnaire (ITSM condition)

Please indicate the extent to which you agree with each of the following statements
about the heuristics that you used in this study by using the scale below: 1= Strongly
Agree, 2= Agree, 3= Undecided or unsure, 4= Disagree, 5= Strongly Disagree

The heuristics were very useful in finding all of the problems that you found in
the IdM system.

1 2 3 4 5
Strongly Agee O O O O QO Strongly Disagree
The heuristics were very easy to learn and understand.

4 5
O O strongly Disagree

(ORI
O w

1
Strongly Agree O

The heuristics were very easy to apply on the IdM system.

1 2 3 4 5
strongly Agree O O O O O Strongly Disagree

The following heuristics were very useful in identifying problems that you found in the IdM
system:

1- Visibility of activity status

2- History of actions and changes on artifacts
3- Flexible representation of information

4- Rules and constraints

5- Planning and dividing work between users

6- Capturing, sharing, and discovery of knowledge

O O OO0 OOo*
O O OO0 OOoOnw
O O OO0 OO0«
O O OO0 OO0+
O O OO0 OO0«

7- Verification of knowledge

The following heuristics were very easy to learn and understand.

1- Visibility of activity status

2- History of actions and changes on artifacts
3- Flexible representation of information

4- Rules and constraints

5- Planning and dividing work between users

6- Capturing, sharing, and discovery of knowledge

O 000 Oooor
O 000 OOoOoN
[ORNCRCRNCRNCINCIONLY
O Oo0O0O0Oooo-*
O O0OO0O0O OO0«

7- Verification of knowledge

The following heuristics were very easy to apply on the IdM system.
1

1- Visibility of activity status

2- History of actions and changes on artifacts

3- Flexible representation of information

4- Rules and constraints

5- Planning and dividing work between users

6- Capturing, sharing, and discovery of knowledge

7- Verification of knowledge

O 00O O OO0
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O OO0 O O OO0«
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