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Executive Summary
This document provides an extensive report on the evaluation methodology to be followed throughout the
overall lifecycle of the OraMod Platform, from the early design to the long-term usages of the final
prototypes. Specifically this document initially provides the necessary definitions related to the usability
evaluation towards familiarizing the reader with the context. Next an overview of the distinct evaluation
phases which will drive the product development is provided. In the following and in line with the Humancentred design process the details of the Expert Usability Evaluation, the Mock-up Usability Evaluation and
the Prototype Usability Evaluation sessions are illustrated, presenting the corresponding objectives,
requirements and expected goals. Our choices on the methodology to be exploited are further supported
by extensive literature and widely accepted standards. Moreover and towards assuring the robustness and
efficiency of the developed software Quality Assurance tests will be also executed, whose methodology is
also documented in this report. Finally extensive Appendixes provide the necessary background
information supporting the work and the findings of this document.
Readers of this document are prompted to also read the following documents:
-

D2.2 – Use cases and users’ need, Submitted on 31/03/2014
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1 Introduction
1.1 Scope of this document
This document provides a detailed report on the evaluation methodology to be used throughout the overall
OraMod Platform design, development and deployment. Specifically, towards providing the most effective,
efficient and satisfactory platform meeting users’ expectations and maximizing their User Experience we
focus on two major pillars: a) to deliver an error-free, responsive and robust platform, and b) to ensure the
optimization of platform’s usability features. Thus, extensive Quality Assurance tests and Usability
evaluations will be performed, ensuring and verifying the flawless functional and operational nature of the
OraMod platform respectively.
Throughout this document we have gathered, summarized and presented all necessary information
required towards illustrating in a clear and efficient way the methodology of each evaluation session, the
tools and processes to be exploited, as well as the expected results and outcomes. Moreover, by providing
state of the art literature findings we argue on our choices regarding the types of usability actions to be
followed, illustrating that not only the OraMod Platform will be evaluated in accordance to the highest
standards, but also that impact of the evaluations will significantly boost the quality and performance of
the OraMod platform.
The following table provides a summary of works and achievements realized towards preparing this
document.

Deliverable D5.1 Usability Evaluation Methodology and Plan
Act.No

Activity

Description

1

Provide the
definitions

necessary

The definitions of usability, user experience, effectiveness, efficiency, satisfaction and
technology acceptance model are provided

2

Compare, evaluate and
decide on the most
appropriate
usability
method to me utilized

Brief descriptions of the most famous usability evaluation methods along with their
advantages and disadvantages are provided.

Describe
the
Humancentred design process

The definition and the main aspects of the human-centred design process in line with
ISO 9241-210 is provided.

3

Our choices of methods to be used for the OraMod evaluation are supported by
standards and the literature

The OraMod human-centred design process is illustrated describing all various steps
to be followed capturing all product lifecycle, from the early development phases to
the long term usage.
4

Describe
the
OraMod
Usability
Evaluation
Methodology

Exploiting the Common Industry Specification for Usability Requirements (CISU-R)
approach which builts upon and supplements the most common standards, the
specific/detailed methodology to be followed is provided.
The requirements, objectives, goals and metrics are provided for each one of the
three methods to be followed, namely expert usability evaluation, mock-up usability
evaluation and prototype usability evaluation.
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5

Provide
the
Quality
Assurance Methodology

The detailed methodology, procedure and tools for the software quality assurance of
the developed User Interfaces is provided.

6

Provide
the
Evaluation Plan

OraMod

The evaluation plan of the OraMod platform is sketched, providing tentative dates
and briefs on the goal of each evaluation session.

7

Describe relevant usability
standards and evaluation
methodolgies

Briefs of the most relevant usability standards for software and medical tools are
presented. Specifically the ISO 9241-11, ISO 9241-210 and ANSI/AAMI/IEC 62366
standards are described, while the NIST approach for improving the usability of
Electronic Health Records is provided.
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2 Design Methodology
The concept of usability emerged in the early 80s and has since been continuously explored by IT
professionals. One of the first formal definitions of usability was published by Sackel Errore. L'origine
riferimento non è stata trovata. and has been revised several times since then, with the most prevailing
nowadays to be proposed by ISO as “The extent to which a product can be used by specified users to
achieve specified goals with effectiveness, efficiency, and satisfaction in a specified context of use”.
Numerous, field studies were also conducted in attempt to evaluate the usability of a system and estimate
the impact produced. Alwood Errore. L'origine riferimento non è stata trovata. for instance observed a
group of office workers and showed that difficulties with computer systems could waste between 5-10% of
working time. Likewise, Nielsen Errore. L'origine riferimento non è stata trovata. proved that even a group
of experienced users, wastes at least 10-15 minutes of every day due to difficulties in using a system.
In the following we introduce the definitions of usability and user experience towards familiarizing the
reader with the context, while in the following we briefly sketch the user-centred design process that will
be followed in the overall lifecycle of the OraMod platform.

2.1 Definition of usability and user experience
A lot of usability principles, guidelines and international standards consolidated from a wide range of
literature have been presented to guideline the usability design, evaluation and measurement. These
guidelines are based on a long and intensive work on human-computer interaction research, cognitive
psychology, design best practices and other related fields and research areas, but they are not fixed
recommendations or requirements. And always the context and goal of the use need to be taken into
account when confronting to standards, guidelines and principles. Standards for user interface design have
taken the approach of providing conditional guidelines, where designers are expected to judge the
applicability of each guideline to their developing.
ISO 9241-11 standard defines usability as an extent to which a product can be used by specified users to
achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of use.
In the definition of Nielsen [3] usefulness of the system is the issue whether the system can be used to
achieve some desired goal. Usefulness can be broken down to utility and usability where utility defines
whether the system has needed functionality and usability describes how well users can use that
functionality.

User experience
While usability relates to the ease of use; how users can achieve their goals while interacting with a product
or service, user experience (UX) is concerned with the way users perceive their interaction with product or
service. User experience is subjective, dynamic and contextual; it is dependent on user and context of use,
and it also might vary during the service or product use [15].
ISO 9241-210:2010 standard defines UX as person's perceptions and responses resulting from the use
and/or anticipated use of a product, system or service. User experience includes all the users' emotions,
beliefs, preferences, perceptions, physical and psychological responses, behaviours and accomplishments
that occur before, during and after use. User experience is a consequence of brand image, presentation,
functionality, system performance, interactive behaviour and assistive capabilities of the interactive
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system, the user's internal and physical state resulting from prior experiences, attitudes, skills and
personality, and the context of use.
Technology Acceptance Model
Since the user acceptance of new technology has a key role when adopting new technology, it is important
to study the users’ satisfaction against the application use and how the application fits to their work
processes. For example TAM (Technology Acceptance Model by Davis [16]) constitutes of a solid framework
for identifying issues that may affect user acceptance of technical solutions. TAM can be enhanced from
the original purpose of studying user acceptance of existing products to study planned product concepts,
e.g. in the form of mock-ups [17]. This indicates that TAM could also be used in connection with technology
development projects and processes to assess the usefulness of proposed solutions. Applied in this way,
the model also supports the human-centred design approach.
TAM has been adopted widely to study technology acceptance in different areas, also in studying user
acceptance of healthcare technology. Review of existent research among physicians indicates that while
the TAM has the capacity to generally predict variance in technology acceptance, context-specific variables
must be added to the model to increase its explanatory power [18].

2.2 Measuring Usability
Numerous methods for evaluating usability have been proposed focusing on various parameters and
promising a multiplicity of results. An initial, yet significant differentiation among them lies on the focus
group that is engaged, ranging from heuristic methods that are completely executed by usability experts to
remote evaluation tests operated by software monitoring end users behavior. In the following and inline
with [20] guidelines we present an extensive list of the most famous usability evaluation methods along
with their advantages and disadvantages.
-

-

Heuristic Evaluation: Usability experts evaluate a system using a set of design principles/guidelines
o

Pros: Low cost and addresses both local (interfaces) and global (system) usability problems

o

Cons: Requires usability experts to complete the analysis, and it may overlook some
usability problems that could only be found with user input

Cognitive Walkthrough: Experts imitate users stepping through the interface to carry out typical
tasks. Finds mismatches between users’ and designers’ conceptualization of a task

-

o

Pros: Focuses on ease of learning for first time users

o

Cons: Does not determine all problems with an interface. Requires expertise

Controlled user testing: Users test the system performing representative tasks using verbal
protocols. Testing gathers information about the users’ performance, includes post-tests of
usability and observations made by the evaluator.
o

Pros: Performance measurements can be obtained in addition to verbal protocol
information. Quantitative results are easy to compare.

o

Cons: Detailed planning is required prior to running these tests. Requires experts to run the
tests in controlled laboratory.
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Remote Evaluation: System records events as user works through the tasks and collects results of
questionnaires. Includes asynchronous and synchronous approaches.
o

Pros: Accurate performance measures can be obtained. Data can be ready for analysis from
questionnaires.

o

Cons: Software can be costly.

Usability Questionnaires: Questionnaires that measure efficiency, satisfaction, learnability, system
usefulness, information quality and many other measures.
o

Pros: Questionnaires are easy to administer online and provide written feedback and
scores. Many are reliable and validated.

o

Cons: May not be specific to EHR systems; may only focus on assessing overall usability.

Predictive Modeling: Determines user goals to complete a task, operators to perform the goal,
methods to accomplish the goal, and selection rules to reach the goal. Is part of the cognitive task
analysis.
o

Pros: Calculates the time to reach the goal. Includes Key-Stroke level models.

o

Cons: Very time intensive and requires usability expertise.

Failure Modes and Effects Analysis (FMEA): Analyzes human reliability, identifies potential failure
modes, can be used to study human errors based on tasks and functions.
o

Pros: Cost effective test and can determine errors by severity, permits descriptive
information on different types of errors.

o

Cons: Depends on expertise of analyst, can be time consuming to analyze.

Critical Incident Technique: Identifies and determines design flaw via self-report..
o

Pros: Cost effective. A method of gathering data that can be analyzed for trends. Helpful for
rare events, has high face validity, provides information on types of errors.

o

Cons: Dependent on users’ verbal reports.

Subjective Workload Assessment Technique (SWAT): Evaluates workload measuring time load,
mental effort, and psychological stress.
o

Pros: Most frequently cited in workload literature; theoretically grounded.

o

Cons: Scale must be normalized for each subject by means of a card sorting technique,
large amount of subject preparation and training. Subjective rating techniques that uses
three levels: low, medium, high. Low sensitivity for low mental workloads.

Subjective Mental Effort Questionnaire (SMEQ): Subjective measure of mental effort.
o

Pros: Contains one scale with nine labels that measures subjective mental effort after each
task completed. Time limited, easy to use.

o

Cons: Requires analysis by usability experts to interpret results.

Taking into consideration that the evaluation method(s) to be chosen should be practical for primary care
clinicians, supporting various types of clinicians, specialties, workflows, and a variety of offered
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functionalities, as well as that the competencies of the WP5 partners include usability experts, the most
applicable methods to be used are usability questionnaires and heuristic tests.
In accordance to [20], heuristic evaluations that are performed by two or more usability experts can
identify more than 50 percent of the usability problems with an interface. Moreover, our choice of the
usability questionnaire is in line with [20] findings, stating that usability tests should not last more than 30
minutes, provide assessments and measurements at different levels of detail, giving also the possibility of
open-ended questions sharing users views with the design team.
Although no specific usability questionnaire is currently available for the evaluation of EHR and medical
software, throughout the OraMod evaluation we will use the System Usability Scale (SUS) and
Questionnaire for User Interaction Satisfaction (QUIS) questionnaires.
SUS is a ten-item Likert scale questionnaire (see APPENDIX A), where the respondent indicates the degree
of agreement or disagreement with the statement on a 5 point scale. SUS has several advantages: (1) can
be used to test different types of interfaces; (2) it provides one score that is easy to interpret; (3) it provides
an easy and quick measure to determine the users’ perception of the usability of the system; and (4) it is
nonproprietary and available for use providing that the source is acknowledged. Moreover, it has been
used in the literature to evaluate the usability of an emergency department information system and
investigate usability gaps [24], a computerized decision aid for patients on adjuvant radioactive iodine
treatment [25], an oncology data retrieval, visualization, exploration, and analysis system [26], a method
for designing intelligent alarms on monitoring equipment [27] and a handheld computer self-management
tool for patients with diabetes [28].
QUIS consists of demographic, overall system satisfaction and interface questions on terminology, screen
factors, system feedback, system capabilities, and learning factors, as well as questions on system
components such as technical manuals, online tutorials, multimedia, voice recognition, virtual
environments, Internet access, and software installation. Each question measures the users’ perceptions on
a 9-point categorical scale. Additional space is provided to allow the users to make comments on the
interface factors. QUIS is available in two different formats: a long form with 71 questions and a short form
with 27 questions (see APPENDIX B). QUIS has been used to study overall user satisfaction with a newly
implemented EMR system [29], in a formative pre- and post-usability evaluation to determine physician
acceptance of a redesigned EMR [30], to determine user satisfaction with an electronic discharge summary
in a pediatric intensive care unit [31], to determine nurses’ satisfaction with an electronic medication
administration record prototype [32], to determine nurses’ evaluation of a decision support computer
program for pain management [33], in the evaluation of a nurse practitioner outcomes database used to
track client variables for evaluating clinical outcomes [34], to evaluate user satisfaction with physician order
entry systems [35], to determine primary care physician satisfaction with EMRs [36].
Moreover, besides the two widely adopted, standardized usability questionnaires that will be exploited,
with respect to the context of each usability session a proprietary questionnaire will be also built by
usability experts towards capturing the specific goals and expectations.
In the following the detailed process to be followed throughout the OraMod design is presented, keeping
the user always at the spotlight.
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2.3 OraMod Human-centred design process
Human-centred design process is a process in which the needs, wants, and limitations of end users of a
product are given extensive attention at each stage of the design process. In ISO 9241-210 human-centred
design is defined as an approach to systems design and development that aims to make interactive systems
more usable by focusing on the use of the system and applying human factors/ergonomics and usability
knowledge and techniques.
Human–centred design process highlights that users should be involved throughout design and
development to improve usability and user experience of created products/systems. Thus it is important
that users are involved to the design process as early as possible and this involvement is lasting towards the
system design.

Figure 1: Human-centred design process

There are several methods to involve users to design and development of the products/systems. At very
beginning it is important to define who the end users are and gather information about the characteristics
of users, their goals and tasks and the environments in which the tasks are carried out. This information
provides important information for use in the specification of overall product requirements, prior to
development of specific usability requirements. In OraMod this has been accomplished by the early
delivery of D2.2 clearly describing the context of use and the main actors, as well as lucidly indicating a
wide list of use cases sketching the spectrum of use, needs and requirements of the OraMod Platform.
The next user engagement stage refers to the evaluation of the preliminary developed mock-ups. Even
though mock-ups are designed towards meeting user needs, the diverse background of users and designers
frequently implies differences between the conception and the realization of an idea. Towards mitigating
such inconsistences at the time the first mock-ups are created the users are asked to evaluate them. The
main idea is to communicate ideas between the users and developers and enabling the exchange of direct
comments with regard to the system operation based on actual evidence. By involving the users during
development promoting them to evaluate and provide feedback on early mock-ups we eliminate the
OraMod D5.1 Usability Evaluation Methodology and Plan
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danger of main usability flaws that are difficult if not impossible to revise in an advance stage of
development.
Moreover, the next usability evaluation step involves the real prototype evaluation of the developed
software, towards identifying and pointing out possible usability problems in the system. Usability
evaluations can be carried out as task based evaluations where users are asked to make specified tasks with
the system, thinking aloud while they are performing the tasks. Data about usability problems, errors in use
and user satisfaction are gathered. Based on the results the prototype is improved and evaluations are
repeated as many times as the usability requirements defined to the system are fulfilled.
Furthermore, expert evaluations are also realized in the different phases of development to ensure that
the developed system will fulfill the basic usability principles. Usually expert evaluations are conducted by
inspecting the usability of the created concept/prototype against specific usability guidelines and principles,
heuristics. Nielsen [12] for example has created 10 most general principles for interaction design, while
Shneiderman and Plaisant [13] have created Eight Golden Rules of interface design. In context of EHR Zhang
and Walji [14] have proposed 14 usability principles which may guide the design and implementation of
EHR All aforementioned sets of guidelines and principles also include guides concerning e.g. feedback, error
handling, memory load and consistency of the system.
The final step, validating the fulfillment of the usability requirements refers to the prototype launch. In any
case, during its usage, the collection of data related to usability and user experience of the system is very
valuable. Moreover, the long term use of the software enables the collection of users acceptance data,
especially with regard to the incorporation of the new system to their daily live and work processes,
highlighting the true impact of system.
It has to be noted that WP5 deals with the design and development of the OraMod User interfaces, placing
special emphasis on the optimization of users’ experience and satisfaction. This includes iterative shortterm usability evaluations by expert and real users. The results, impact and long term usage experiences as
well as user acceptance of the OraMod platform will be provided by WP7.
In the following we present the usability evaluation methodology that will be realized throughout the
OraMod development process, elaborating on the various different approaches to be followed.
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3 Usability Evaluation Methodology
Usability evaluation methods can be used to find and identify usability problems in a design. Usability can
be measured against the components of usability. When measuring the usability it is important to carefully
define the intended goals of use and specify the intended context of use (incl. description of users, the task,
equipment and the environment) in order to better understand the need and target of measuring and
suitable indicator to be used. In addition to be able to offer most appealing user experience it is important
to define the most important UX goals for the product or service (e.g. appropriate trust, feel of secure
process, effortless process).
As mentioned in ISO 9241-11 standard, because the relative importance of components of usability
depends on the context of use and the purposes for which usability is being described, there is no general
rule for how measures should be chosen or combined.
There is wide range of methods, which can be used to evaluate the usability of specific interface or system.
The suitable set of methods can be chosen according to the evaluation need, available resources and
timetable. Use of some methods like usability test requires deep involvement with indented end users
while some methods can be used by usability specialist. A wide range of different methods like usability
tests, stakeholder interviews, surveys, expert evaluations and observation are often used to evaluate the
existing systems or prototypes and gather information for further development.

3.1 Common Industry Specification for Usability Requirements (CISU-R)
By this means users from all stakeholder groups from the participating hospitals are contacted and the
information regarding the usability and usefulness of OraMod application in the clinical settings and for the
daily clinical practice and activities related to OSCC patient management is also gathered by interviews and
surveys. Finally information of existing systems already in use in daily practice is gathered.
The different versions of the user interface of OraMod will be evaluated with all the main stakeholders of
cancer care delivery chain. In these evaluations the main focus will be how easy and effective the
application is to use. The OraMod application evaluation process will be iterative; the application is refined
based on the evaluation results and evaluated again with the stakeholders to ensure that the final
application will fulfill their needs as well as possible.
In the case of the OraMod platform, which aims at the integration of data, medical knowledge, multidisciplinary collaborative best clinical practices and cutting-edge technologies, including modelling, in-silico
simulation, and decision support towards the early and precise prediction oral cancer reoccurrence,
difficulties in interacting with the system might be critical or even life-threatening and thus need to be
minimized or even vanished. A few years ago in an AAMI (Association for the Advancement of Medical
Instrumentation) conference, systems engineer Peter B. Carstensen stated that more than one-third of
medical device incidents involve use error, and more than half of device recalls for design problems involve
the user interface Errore. L'origine riferimento non è stata trovata.. In years 2004-2006, approximately 220
thousand people died in the U.S. from medical errors Errore. L'origine riferimento non è stata trovata.. Of
course, not all these cases were due to difficult-to-use medical systems or due to unfriendly interfaces,
however low usability of medical systems is definitely a part of the problem.
In order to confront this need for developing useful and usable software systems the International
Organization for Standardization (ISO) has developed several models that specify and measure the usability
of software products by taking advantage of the various usability engineering techniques. For the purpose
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of evaluating specifically the usability of the OraMod platform the Common Industry Specification for
Usability Requirements (CISU-R) standard is going to be employed since it built upon and supplements
other standards such as:
 ISO 9241-11 (1998): Ergonomic requirements for office work with visual display terminals (VDTs).
Relationship with CISU-R: The test report format and metrics are consistent with the definition of the
standard for the usability which is defined as “The extent to which a product can be used by specified users
to achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of use.”
 ISO/IEC DIS 25062: Common Industry Format for usability test reports (CIF).
Relationship with CISU-R: The CIF test report format can be used in order to document the usability tests
and measurements that show whether the usability requirements have been met.
 ISO 9241-210 (2010): Human-centred design for interactive systems.
Relationship with CISU-R: Share common objectives such as:
 User and stakeholder identification
 Clearly define the human-cantered design goals
 Prioritize the various requirements
 Identify measuring criteria for design testing
 Adequately and well documented information
Other standards that CISU-R is related to:
 ISO/IEC 9126: Software Engineering – Product Quality.
 ISO/IEC 25030: Quality requirements and guide.
CISU-R enables all stakeholders working on a software product to create useful and usable products which
will allow users to operate it easily and efficiently, explore its functionalities and use them effectively, while
in the meantime the users are still “happy” to use it.
As depicted in Errore. L'origine riferimento non è stata trovata., CISU-R has three main parts:
I.
The context of use: Identifies intended user groups and stakeholders; main goals for each user
group; intended computing or other technical environment; intended physical and social
environments; scenarios of use specifying how users carry out their tasks in a specified context; and
any prerequisite documentation or training materials.
II.
The performance and satisfaction criteria: Identifies performance measures, such as effectiveness
and efficiency of achieving user goals; and satisfaction measures using an established
questionnaire.
III.
The test method: where the way that the product will be tested in order to determine whether the
desired targets have been reached or corrective actions are required to enhance product usability
and ensure its success. This may include only the identification of the method to be followed, or
describe the method and identify the test context or it may include the complete usability test
protocol and the result documented using the CIF (ISO/IEC 2506) format for usability test report.
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Test Methods
Usability
Measures

Context of use

Figure 2: The three parts of CISU-R

For the last two parts of CISU-R (usability measures and test method) there are three levels of compliance.
These levels define the content and the level of detail in which they are to be described. Each level builds
on the previous level(s), which allows the content to be iteratively updated as the project and the
development process progresses, reaching in this way, the next level of compliance. In the specific case of
OraMod, this document includes as much information as possible for both parts (usability criteria and test
method) as described in the following sections.
3.1.1

OraMod Usability Evaluation Methodology

Due to the iterative nature of the OraMod design process as described in Section 2.3 the evaluation
methodology will alter and diverse towards optimally matching each phase’s peculiarities and addressing
its specific goals. The following paragraphs, present the basic structure of a Usability report based on CISUR, while in sections 3.2 – 3.4 the specific procedure for each usability evaluation approach is described.
Some of the information provided in the following paragraphs (like Product Details and Product Objectives)
is also explained in other sections of this deliverable.
3.1.2

Executive Summary

The following sections in this chapter describe the usability requirements, performance and satisfaction
measures and the usability test protocol that will be employed for the OraMod platform end-user usability
evaluation. All these are described based on the format of CISU-R and the level of compliance that applies
in the final phase of the development process. The performance and satisfaction criteria are defined, the
target values are identified and the preliminary usability testing method is described in order to test the
prototype against these criteria.
The first paragraph presents some basic information about the OraMod application. The second paragraph
is providing information on the objectives of the applications. The next three paragraphs present the three
core parts of the CISU-R, namely the Context of Use, the Performance and Satisfaction Criteria and the
Usability Test Method, while the last paragraph describes the Usability Evaluation Plan.
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Product Details

Name

VPH based predictive model for oral cancer
reoccurrence in the clinical practice

Short name

OraMod

Version

Version
 Specialists
 Surgeons
 Radiologists
 Pathologist
 Nursing personnel

Intended
groups

user

Training required
Work supported by
product

Training session on how to use the OraMod system
is required
 Present Patient Visit and Follow up data
 Provide Interactive Knowledge Assisted
Visualization functionalities
 Advice on the risk of oral cancer reoccurance.
 Support multi-disciplinary decision making.
 Offer a siimulation environment for evaluating
the oral cancer reoccurence uder various
scenarios.
 Provide the virtual tumor board, a collaborative
workspace supporing clinicians

Usage
environment

Hospitals, specialist’s setting or office, health
centers or from medical device manufacturer
corporate.

Users with special
needs

Not in particular.

Table 1 Product details

3.1.4

Product Objectives

The OraMod platform being the enabler of the envisioned functionalities, will been designed, developed,
deployed, integrated and tested meeting the requirements as mentioned in Annex I. Specifically the
finalized OraMod platform will meet the following objectives:


Deliver an Electronic Health Records (EHRs) management and decision support system



Offer a multi-source data collection layer, interoperable with legacy hospital systems



Provide a highly interactive Knowledge Assisted Visualization and Simulation environment for the
"virtual" presentation of patients' data, in line with the "Digital Patient" concept



Deliver a collaborative decision-making space, the "Virtual Tumour Board", to support the multi disciplinary approach through the interaction of the different specialists concerned with treatment
decisions



Present the findings of the image analysis suite and the RT-PCR device and lab-on-chip
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Provide an advanced visual interface, together with appropriate real-time educational support, and
enhances the interventional skills and reasoning of the trained personnel.
Users

The OraMod platform is designed to meet the specialists’ needs and requirements as they are its main
users. Specialists, doctors, clinic directors, radiologists, or other medical personnel who are involved in the
treatment of oral cancer patients, are expected to be more computer literate, although this is not always
the case. The specialist will have to access the OraMod platform using a personal computer or tablet either
at the hospital environment or even at home or private treatment center. The characteristics of the user
group are described next.
Specialists and Specialized personnel
This group includes several health specialties such as, pathologists, radiologists, biologists, surgeons, or
staff under specialization all considered as a high degree specialization team. There are no particular
disabilities that specialists suffer from, although computer literacy is usually higher for younger members
and lower for older specialists.
Moreover, their educational level and experience in the medical field will assist them in understanding the
content and the functionality of their monitoring application.
3.1.6

Goals

In general the Goals for each executed usability session differ in accordance to the status of the product
under test and the expected feedback. Therefore the specific goals are described in the corresponding
section of the actual usability session results.
3.1.7

Equipment

For the usability sessions where an actual working prototype will be provided and evaluated the
aapplication will be deployed on a server from where it will be available as a web application to all users,
who can access it by using standard PC with the following suggested characteristics:
 CPU: 2GHz dual-core or better
 RAM: At least 3GB
 Storage: At least 160GB
 Network connectivity: Ethernet, Wi-Fi
 Internet connection speed: At least 6Mbps
 Web browser: HTML5 capable browser, i.e. Firefox or Chrome
 OS: No restrictions
For the rest of the usability sesions, i.e. paper/digital mock-up evaluations, where no software or hardware
is engaged, no special equipment is necessary.
3.1.8

Physical and Social Environment

The physical environment of the users of the OraMod, i.e. the specialists, will be a corporate/public sector
hospital office or a home office from where the health specialist will access the application through the
web browser of his/hers personal computer, which is connected to the internet via a high speed network
connection.
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Regarding the social environment of the OraMod users, who are actually health specialists of several
specialties, such as radiologists and surgeons, the daily working conditions, should be taken under
consideration when evaluating the OraMod. They are extremely busy professionals who meet multiple
patients during the day. Patients’ visits sometimes are not very frequent, although, in an emergency
situation the specialist needs to recall the patient’s medical record and history quite fast in order to decide
on the appropriate treatment. They are usually busy individuals who have limited time to cope with a
complex and time demanding application.
3.1.9

Scenarios of use

An extensive list of all possible scenarios that will be supported by the OraMod platform is provided in D2.2
– Use case and user needs. However, during the usability evaluation session the scenarios would differ
significantly in accordance to the currently available features of the tested application, as well as the special
requirements of each usability session. Therefore, the exact set of scenarios will be presented in the
corresponding paragraph of the usability session.

3.2 Expert Usability Evaluation Methodology
As already explained in Section 2.2, during the OraMod development not only end-user tests will be
performed, but evaluations by usability experts will be realized as well. In expert evaluation two to three
usability experts evaluate the system with reference to established guidelines or principles (e.g. different
heuristics). During the evaluation they are noting down their observations of usability flaws in the system.
The flaws are usually ranked in order of severity.
Expert evaluation can be conducted at various stages of the development lifecycle for different versions of
the system.
3.2.1

Performance and Satisfaction Criteria

3.2.1.1 Goals
The main goal of the expert evaluation is to find out the most critical usability problems before the system
is evaluated by the users. These can be e.g. using of colors, lay-out and information structuring, consistency
of the terminology, consistency of the interaction mechanisms.
3.2.1.2 Criteria
The evaluation is conducted by using usability principles (heuristics) and best practices while going through
the system. Evaluators also try to act as real end user of the system by going through the user interface
based on real task scenarios, to assess work flow issues.
The outcome of the expert evaluation is the list of identified features that are likely to cause usability
problems and should be improved. This list can also contain those features that are successful and should
be retained.
The usability problems are ranked by using e.g. following rating:
1. Minor problem: Causes some hesitation or slight irritation. If time could be fixed.
2. Moderate problem: Causes occasional task failure for some users; causes delays and
moderate irritation. Fixing the problem would improve usability
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3. Critical problem: Leads to task failure. Very important to fix the problem.

After the inspected problems are listened and ranked it is important to give some suggestions how to
improve the system to avoid inspected problem.
3.2.2

Usability Test Method

3.2.2.1 Participants
In expert evaluation it is enough to have two to three experts to go through the system. Evaluations are
done independently. After the evaluations are conducted and notes are made the evaluators come
together to prepare the report of the findings and commonly agree about the severity of the identified
problems.
3.2.2.2 Test Facility
Expert evaluations are conducted by using usability specialists own equipment if possible. In expert
evaluations the context is not so relevant since the aim is to find typical and most common usability flaws
from the system.
3.2.2.3 Participant’s computing environment
A description of the Equipment and its minimum requirements are described in Section 3.1.7.
3.2.2.4 Display devices
As described in Section 3.1.7 for the OraMod application no particular requirement has been set, with the
exception of the HTML5 compliant browser and internet connectivity.
3.2.2.5 Experimental Design
The table below shows the information that the evaluator should log in while testing the OraMod platform.

Usability
problem
#

Description of the usability problem

1

The description of the usability problem
inspected by the evaluator and also
based on what usability principle

Severity
(1=Minor problem,
2=Moderate problem,
3=Critical problem)
Numerical value how severe the
problem is

Suggestion for
improvement

It is important to
offer some
suggestion how to
tackle the
problem

2
Table 2: Usability Specialist testing the OraMod platform according to usability principles
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3.2.2.6 Procedure and general instruction to evaluators
Expert evaluators are asked to evaluate the OraMod system independently. The list of usability principles,
heuristics, against with the system should be evaluate are offered to evaluators. Also the form (see Table 2)
in which the notes are gathered is offered to the evaluators.
After the each evaluator has made the evaluation they gather together to prepare final list of the found
problems and get common view of the severity of the usability problems.
3.2.3

Usability Metrics

In expert evaluations usability guidelines and principles, also called heuristics are used to evaluate the
system. Zhang et al. [22] propose 14 heuristics based on Nielsen’s [12] and Shneiderman’s [23] work which
will be also used as the basis for the OraMod expert evaluation. These are:
1. Consistency and standards. Users should not have to wonder whether different words,
situations, or actions mean the same thing. Standards and conventions in product design
should be followed.
2. Visibility of system state. Users should be informed about what is going on with the system
through appropriate feedback and display of information.
3. Match between system and world. The image of the system perceived by users should
match the model the users have about the system.
4. Minimalist. Any extraneous information is a distraction and a slow-down.
5. Minimize memory load. Users should not be required to memorize a lot of information to
carry out tasks. Memory load reduces users’ capacity to carry out the main tasks.
6. Informative feedback. Users should be given prompt and informative feedback about their
actions.
7. Flexibility and efficiency. Users always learn and users are always different. Give users the
flexibility of creating customization and shortcuts to accelerate their performance.
8. Good error messages. The messages should be informative enough such that users can
understand the nature of errors, learn from errors, and recover from errors.
9. Prevent errors. It is always better to design interfaces that prevent errors from happening
in the first place.
10. Clear closure. Every task has a beginning and an end. Users should be clearly notified about
the completion of a task.
11. Reversible actions. Users should be allowed to recover from errors. Reversible actions also
encourage exploratory learning.
12. Use users’ language. The language should be always presented in a form understandable
by the intended users.
13. Users in control. Do not give users that impression that they are controlled by the systems.
14. Help and documentation. Always provide help when needed.

3.3 Mock-up Usability Evaluation Methodology
As mentioned earlier Human-centred design process suggests that users are involved to the design process
already in very early phase. In this mean the mock-ups (i.e. paper prototypes, concepts) are evaluated with
the real users to get their feedback of the system in early phase to ensure that the final system will fulfill
their needs. The mock-up evaluation is considered as an informal usability evaluation without any
quantitative metrics, yet the qualitative outcomes of the discussions with the users is expected to provide
useful feedback in the early development stages. Specifically, the mock-up evaluation will provide an
overview on how well the user requirements documented in D2.2 are respected and transferred to the
OraMod platform design and feature offering.
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Performance and Satisfaction Criteria

3.3.1.1 Goals
The main goal of the mock-up evaluation is to find out whether the OraMod platform (mock-up) is going to
go in right direction; whether it contains all the information and functions the users request.
3.3.1.2 Criteria
The evaluation for mock-ups could be carried out with single user or with 2-3 users at the same time. In
case there are several users at the same time they should have similar background to be able to discuss
together about the mock-up and its content and functions.
The moderator presents the idea of mock-up for the users and then interviews them. The interview consist
questions like “in which order the information should be presented in the interface”, “if you have this
button “next” here, what should happen when you push the button”, “if you select patient information,
what should happen next” and so on. The whole interface mock-up is discussed and evaluated in a similar
manner.
3.3.2

Usability Test Method

3.3.2.1 Participants
The participant in these evaluations should be the ones who will also use the system as part of their work.
The profiles of the ideal actual users are described in Section 3.1.3 where the Specialist users are described
along with their physical and social environment. The closer the subjects’ profiles are to these descriptions
the better results will be produced.
3.3.2.2 Test Facility
Since the mock-ups are usually no-functioning concepts of the system, the tests could be carried out almost
wherever. There is need for user interface images on paper or in computer if they are made digitally.
3.3.2.3 Participant’s computing environment
No special needs for computing environment.
3.3.2.4 Display devices
No special needs for display devices.
3.3.2.5 Experimental Design
Use cases and user need for OraMod system are more specifically described in Deliverable 2.2 (Use cases
and user needs). This deliverable is used as basis when creating the interview template for mock-up
evaluations.
3.3.2.6 Procedure and general instruction to participants
One session per participant or per group of participants will be conducted. The tests are conducted in the
participant’s office or the predefined testing space. The purpose of the testing session is explained to the
participants and also the main characteristics of the software and its purpose are presented. Participants
are also told that they are involved to the process since it is important to get their feedback as early phase
as possible to be able to create easy to use and useful OraMod system as working tool.
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Usability Metrics

The mock-up evaluation provides qualitative data of the OraMod system user interface at very early stage
of development. The user’s comments are listed and more specific user needs are generated. These are
offered to the system developers to develop the system further.

3.4 Prototype Usability Evaluation Methodology
3.4.1

Performance and Satisfaction Criteria

In the following section, the user goals are described by identifying also the order in which these should be
performed (according to priority) and by explaining the inter-connections between the different tasks.
Before going into such details, the selected criteria for the usability evaluation should be described.
As it has already been mentioned CISU-R complies with the definition of usability as this is presented in ISO
9241-11:1998 “The extent to which a product can be used by specified users to achieve specified goals with
effectiveness, efficiency and satisfaction in a specified context of use”. These three attributes constitute the
basis of our usability evaluation and will be used as the criteria which will be measured in order to evaluate
the usability of the OraMod applications as shown in the following figure.

Effectiveness

definition

measurement

Efficiency

Satisfaction

How well the users
achieve their goals using
the system?

What resources are
consumed in order to
achieve their goals?

How do the users feel
about their use of the
system?

As the unassisted task
completion rate,
measured as a percentage
of the total task attempts

As the average time to
complete a task,
measured as the average
number of minutes to
complete each task

Using a standard
questionnaire, such as
QUIS, SUS or a
customized
questionnaire.

Figure 3: Criteria definition and measurement means.

3.4.1.1 Goals
The general goal for the groups of users (i.e. Specialists) is to be able to perform the requested common
activities that the end users will have to perform on a daily basis when using the finalized OraMod platform
in a real-life scenario. The specific goals for each usability session as also stated before will be reported in
the corresponding section.
3.4.1.2 Criteria
The outcome of the usability test, given by the execution of the key predefined key tasks that the test user
group will have to achieve, is evaluated against the three usability requirements, namely effectiveness,
efficiency and satisfaction. In the following a brief description of each of those three parameters is
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provided, while afterwards the target values are proposed as derived in consultation with a few typical
users performing comparable tasks.
 Effectiveness: the unassisted task completion rate.



Unassisted task completion rate is the percentage of the users who complete the tasks without
assists from the usability test administrator. This is a high priority criterion, since successful
completion of each task is the most important requirement for users.
Efficiency: the average time to complete the task



Efficiency will be measured as the average number of minutes to complete each task. Only user
time will be measured, machine time will not be counted. This is a moderate priority criterion, as
the time taken by the machine is expected to be longer than the user time.
Satisfaction, using the SUS and QUIS questionnaires.
The users will complete the questionnaires immediately after completing the tasks. This is also a
moderate priority criterion as any lack of satisfaction will reduce users’ willingness to continue to
use the applications Errore. L'origine riferimento non è stata trovata..

An effectiveness target value of 90% is considered as the highest rate that could genuinely be achieved
given the user variability, skills, and their physical and social environment. The unassisted task completion
rate for some tasks has been reduced to 80%, mainly because they require multiple clicks to various places
or because they involve some kind of very specific application functionality that the user has to understand
in order to perform the task.
The target value for efficiency was estimated through a benchmark usability testing. Initially, the times of a
couple of expert users and a couple of untrained users performing these tasks were measured. Then the
times were measured for the same users performing similar tasks in similar competitor applications or
other software and then calculating the average task completion time.
The target value for satisfaction has been defined according to the thresholds provided by the SUS and
QUIS questionnaires. The SUS questionnaire gives a global view of subjective assessments of system
usability. SUS scores have a range of 0 to 100 Errore. L'origine riferimento non è stata trovata.. The figure
below shows an attempt by Bangor et al to match the possible scores with a "grading vocabulary” Errore.
L'origine riferimento non è stata trovata.. For the purposes of this usability study, values above 60 will be
acceptable – corresponding to high marginal and acceptable values as shown in Figure 4.

Figure 4: Acceptability, Grade and Adjective rating based on SUS scores.
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The analysis of the QUIS questionnaire provides the software profile, particularly useful for iterative testing
and design. The profile reveals the strengths and weaknesses of the software program or workstation by
showing the deviations of the means above and below a criterion. A profile is generated by calculating the
means and standard deviations for each item in the QUIS. The means are then graphed on a scale from 1
to 9 as shown in the figure below:

Figure 5: Satisfaction QUIS ranking

The midpoint of the rating scale (5) can be used as a criterion. If the item is above 5, it is perceived as
being better than an arbitrary, mediocre value. The overall mean of the group can also be calculated as
shown in Figure 5. Moreover, It is useful to plot a confidence interval around each mean in order to
determine its reliability. The confidence interval also indicates whether the mean of an item is significantly
above or below some criterion. The profile can be used to identify the areas in the application which are
particularly good or particularly bad. Starting from the item having the lowest mean and moving up, we
can identify flaws in the software and efficiently resolve them.
3.4.2

Usability Test Method

3.4.2.1 Participants
In order to generate valid summative statistical analyses, it is necessary to test sufficient numbers of users.
Eight or more users are recommended for this purpose Errore. L'origine riferimento non è stata trovata.,
while focusing for more than 10 will provide an advantage into strengthening the validity of the usability
results.
The profiles of the ideal actual users are described in Section 3.1.3 where the Specialist users are described
along with their physical and social environment. The closer the subjects’ profiles are to these descriptions
the better results will be produced. A table of participants presenting their characteristics will be produced
out of the participation forms (the template is provided in APPENDIX C) collected during the recruiting
process, where demographics, professional experience, computing experience, special needs and other
characteristics relevant to the usability of the applications are recorded.
3.4.2.2 Test Facility
Ideally the best facility to test the OraMod platform would be the specialists’ actual corporate/public sector
office or their home office from where they will have access to the application through the web browser of
their personal computer, which is connected to the internet via a high speed network connection.
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Kaikkonen et al. [19] argued that testing the product in a natural context is worthwhile when combining
usability tests with a field pilot or contextual study where user behavior is investigated.
3.4.2.3 Participant’s computing environment
A description of the Equipment and its minimum requirements are described in Section 3.1.7.
3.4.2.4 Display devices
As described in Section 3.1.7 for the OraMod application no particular requirement has been set, with the
exception of the HTML5 compliant browser and internet connectivity.
3.4.2.5

Experimental Design

The tables below show the information that the test administrator should log in the testing session of the
OraMod platform. Description of each attribute that the test administrator should log on this table is
available in Section 3.4.3.

Task

1

Task Description

Completed Task
Unassisted?
(Yes/No/Failed)

Assist(s)

Error(s)

Task
Time
(mins)

QUIS
/SUS

Comment(s)

Description of task to be
performed
Product overall
Table 3: Specialist testing the OraMod platform

3.4.2.6 Procedure and general instruction to participants
The scenarios on which the OraMod platform will be evaluated assume that the users have taken an initial
training and that are not completely inexperienced and unaware of how these application work.
One session per participant or per group of participants will be conducted. Before starting the test the test
administrator will provide the participant the non-disclosure agreement (APPENDIX D) and the informed
consent forms (APPENDIX E) to read and sign. Then, the test administrator will visit the participant’s office
or the predefined testing space and explain to the participant the purpose of the testing session and the
main characteristics of the software telling them that the test is not to test their abilities but the usability of
the particular software and that they should feel free and be honest in their feedback about the software.
After that, the test administrator will describe the first task to the participant, logging the required
information presented in Table 3 above, while the participant starts working on the task. When the task is
completed the test administrator will describe the next task and so on. After the completion of all tasks, the
participants will fill out the SUS and QUIS questionnaire (APPENDIX A - B). Upon completion of the
questionnaire the session ends.
3.4.3

Usability Metrics

The OraMod platform aims at providing a high level of usability for all users in order to interact with the
system effectively, efficiently, and with an acceptable level of satisfaction. To this end, metrics for
effectiveness, efficiency and user satisfaction shall be captured during the usability testing and effectively
evaluated afterwards.
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Effectiveness

Effectiveness will be assessed by calculating the participant’s unassisted and assisted task completion rates.
As described in CISU-R Errore. L'origine riferimento non è stata trovata.:
- “Unassisted completion rate is defined as the percentage of participants who successfully complete
each task without any assistance from the tester.
- Assisted task completion rate is defined as the percentage of participants who complete each task
with two or fewer assists from the test administrator”
Participants fail to complete tasks with assistance if they require 3 or more assists, exceed the maximum
time limit for each task, or if they give up on the task. In this case the task will be considered uncompleted.
Errors: They are considered as instances when the participant deviates from the standard method in his
attempt to complete a task or when he attempts portions of the tasks more than ones. In this study errors
will not affect the calculation of effectiveness.
Assists: When participants don’t understand how to proceed on a task or when they are about to perform
an action which will lead in a condition in which the task cannot be completed, the test administrator
sometimes gives direct procedural help in order to allow the test to proceed. This type of tester
intervention is called an assist
3.4.3.2

Efficiency

Efficiency is generally assessed by the mean time taken to achieve the task. For this study efficiency shall be
measured as the average amount of time required to complete the tasks.
3.4.3.3 Satisfaction
Based on the questionnaires which will be employed to measure satisfaction (SUS and QUIS) and associated
values the following information will be provided.
The results from the SUS and QUIS score will be provided showing the subjective satisfaction of the user
after his interaction with the system. Broadly interpreted, scores under 60% represent systems with poor
usability; scores over 80 would be considered above average Errore. L'origine riferimento non è stata
trovata..
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4 Quality Assurance User Interface testing
Software is not unlike other physical processes where inputs are received and outputs are produced.
Where software differs is in the manner in which it fails. Most physical systems fail in a fixed (and
reasonably small) set of ways. By contrast, software can fail in many bizarre ways. Detecting all of the
different failure modes for software is generally infeasible [21], while discovering the design defects in
software, is equally difficult due to intractable complex nature of the software.
However testing techniques, methodologies, software and tools have been developed trying to early
identify major and minor bugs that could compromise quality, reliability and efficiency. Quality Assurance
(QA) is a process-centered approach towards ensuring that a product or service being developed:
-

Meets the specified requirements

-

Works are expected

-

Can be duplicated with the same characteristics

-

Satisfies the needs of the stakeholders

The main parts of the process that are considered in QA are planning, design, development, production and
service. Although there here are many QA methodologies guiding through the steps that are needed to
ensure that testing processes are as efficient and productive as possible, one of the most widely accepted is
PDCA (plan–do–check–act or plan–do–check–adjust) or Shewhart cycle. PDCA is a continuous iterative fourstep management method, as depicted in Figure 6 used in the control and continuous improvement of
processes and products.

Figure 6: The Shewhart cycle

Specifically the four steps include:
-

Plan: Identify and analyze the problem. Establish the objectives and processes necessary to deliver
results in accordance with the expected output (the target or goals).

-

Do: Develop a potential solution by implementing the plan, execute the process, make the product.

-

Check: Study the actual results (measured and collected in "DO" above) and compare against the
expected results (targets or goals from the "PLAN") to ascertain any differences. Search for
deviations between the the implementation and the plan.

-

Act-Adjust: Determine the causes of the deviations between actual and planned results and define
corrective actions.
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The OraMod User interface design and development process will be based on the PDCA cycle, while
towards verifying the compliance of the OraMod platform operation to the user specifications numerous
automated functional GUI tests will be performed at various stages of development. GUI testing involves
carrying set of tasks and comparing the result of same with the expected output and ability to repeat same
set of tasks multiple times with different data input and same level of accuracy. GUI Testing includes how
the application handles keyboard and mouse events, how different GUI components like menu-bars,
toolbars, dialogs, buttons, edit fields, list controls, images etc. reacts to user input and whether or not they
perform in the desired manner.
Throughout all tests, a risk-based approach will be used, where test cases are prioritized according to the
risk level of their associated code/functionality. Thus extensive automated QA tests will be performed on
high risk level operations, while for low risk operation quality assurance will be guaranteed by manual
testing by expert users. The detailed list of test cases, their corresponding risk level and the necessary test
scripts will be defined and developed prior to the execution of the QA tests and will be provided in the
respective deliverables. In the following

4.1 Defect reporting
Throughout the testing procedure defects will be documented and reported towards fixing the raised
issues in accordance to the PDCA methodology. For each defect the following information will be collected.
Fields marked with a ‘*’ are mandatory, while the values in bold are default values:
•
•
•
•

•

Unique Defect ID *: (Auto-increment)
Category *
Summary *
Severity *
o Severity 1 (S1) - Emergency: Complete or significant loss of mission critical functionality or
data that prevents system operations or safe operating conditions (human and equipment).
o Severity 2 (S2) – Serious: Significant loss of critical functionality or data that causes serious
disruption or degradation to system operations. This loss of functionality or data does not
prevent mission critical operations or safe operating conditions (human and equipment).
o Severity 3 (S3): Inconvenient: Loss of non-critical functionality or data that causes
inconvenient disruption or degradation to system operations. All functionality critical to
system operations and safe operating conditions (human and equipment) is operational
o Severity 4 (S4): Minor: Defects which solely degrade the aesthetic value of the system. No
disruption or degradation of the system. All functionality critical to system operations and
safe operating conditions (human and equipment) is operational
Priority *
o Priority 1 (P1) - Urgent: Independently of its Severity, the defect is completely blocking other
high risk tests or functionality.
o Priority 2 (P2): Important: The defect is blocking some other tests or functionality without
reaching P1 level.
o Priority 3 (P3): Medium: The defect does not require immediate attention while still having
some impact on testing
o Priority 4 (P4): Low: The defect does not need to be solved immediately
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Reproducibility: frequency with which the issue reappears when following the steps to replicate.
o Always
o Sometimes
o Random
o Have not tried
o Unable to reproduce
o N/A
Description *: general description of the issue
Steps to reproduce: necessary steps to replicate the issue
Additional information: Free text field to further explain the issue
Attachment upload: possibility of adding attachments (screenshots, documents, ...)

Additionally, during its lifecycle each issue will also have the following fields available during edition:
• Status:
o New
o Feedback
o Assigned
o Treated
o Closed
• Resolution
o Open
o On Dispatch
o Unable to reproduce
o Fixed
o Reopened
o Not fixable
o Duplicate
o No change required
o Won’t fix
• Assigned to
• Blocked: a list with the following available values
o Not blocked
o Blocked
• Notes: Additional text information that can be added to an issue.
VCI will use Confluence towards managing and operating the QA tests, while the bug lifecycle is presented
in the following table.
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People
Involved

1. Execute tests.

Tester

2. If a bug is found, the tester records and submits the bug to a bug

Tester

management system (Confluence). The bug status is set to new.
3. The project team reviews and decides whether to fix the bug. If yes, a

Dispatcher

developer is assigned to fix the bug. The bug status is set to Assigned.
4. The developer investigates and reproduces the bug by repeating the

Developer

steps described in the bug report.
5. If the bug is reproduced successfully, the developer proceeds to fix. He

Developer

may ask for more information from the tester. Once the bug is fixed, the
developer changes its status to Treated. Otherwise, the developer gets the
bug back to the tester for more elaboration, and the bug status is changed
to Feedback.
6. The tester elaborates the bug by providing further description for the

Tester

bug or using a bug-reporting tool to generate more information about the
bug.
7. The tester verifies the fix by executing the steps described in the bug

Tester

report.
8. If the fix is verified, then the tester closes the bug and the bug status is

Tester

set to Closed. Otherwise, the bug status is changed to Feedback. The tester
may provide further explanation on the bug.
Table 4: Bug Lifecycle Activities

The roles of each participant in the QA tests are:


Tester: Member of the Test Team



Dispatcher: Member of the Development Team, that is also responsible of reproducing the new
issues detected, demanding more information to the reporter if required and assigning the issues
to the proper developer. Usually a project manager or team leader.



Developer: Member of the Development Team

4.2 Raising Defects
Any person raising a defect marks its status as new, its resolution as open, and unassigned. All the
mandatory fields must also be filled.
It is important to mention that not only members of the Test Team can raise defects. Developers can also
raise defects.

4.3 Dispatchment
Any unassigned defect is reviewed by the assigned Dispatcher in the Development Team. The Dispatcher
tries to reproduce the issue following the steps defined in it.
4.3.1

Dispatchment - Assignment

If the issue can be reproduced, the Dispatcher assigns it to the most suited Developer to treat it. This Developer can
be himself.
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The issue status must be changed to Assigned, its resolution to open and the chosen Developer is selected on the
Assigned to field.

4.3.2

Dispatchment – Feedback required

If the issue cannot be reproduced, or it lacks information necessary to solve it, the Dispatcher assigns it to the reporter
who raised the issue (this can be anyone).
The issue status must be changed to Feedback, its resolution to the value that suits most the current case, and the
reporter is selected on the Assigned to field.

4.4 Feedback required from reporter
If the issue is assigned back from Dispatchment to the reporter because it lacks information or it cannot be
reproduced, the reporter completes the necessary information or tries to reproduce the issue himself. Two outcomes
are possible:


The necessary information is completed and the issue should be dispatched
o



In this case the reporter leaves the issue status as Feedback, the resolution field to On Dispatch and the
Assigned to empty, so that the Dispatcher notices it.

The issue actually cannot be reproduced again and should be closed. Apart from adding information of why
the defect is no longer valid or was raised in error:
o

In this case the reporter leaves the issue assigned to him; the status as Closed and resolution set to the
value that most suits the situation.

4.5 Defect Treatment
Once a Developer has an issue assigned to him, he takes the necessary measures to solve it. Once the defect is
considered to be fixed the Developer does the following changes to status, resolution and assignment to the issue, in
order to let the Testing Team check if the defect is actually solved:


Status: Treated



Resolution: Fixed



Assigned to: reporter if he is a Tester or Test Leader if the reporter is not part of the Test Team.

4.6 Treatment Check
Once an issue has been treated and is considered to be fixed the Tester has to confirm that the defect is actually
solved. Depending on the results of this check, two possible outcomes may occur:




The issue has actually been solved by the Development Team: in this case the Tester leaves the
following issue fields as described:
o

Status: Closed

o

Resolution: Fixed

o

Assigned to: Himself

The issue has not been solved by the measures taken by the Development Team: in this case the Tester
will leave the following issue fields as described
o

Status: Treated

o

Resolution: Reopened

o

Assigned to: Nobody, so that the Dispatcher reassigns it again.
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4.7 Blocking Situations
Some issues might become or be inherently blocked by third parties that are not responsibility of VCI. In that case the
current handler of the issue or the Dispatcher, if the issue is still unassigned, will set the field blocked to the most
adequate value. This person is responsible of taking the required actions to make the defect known to the proper
party and following its resolution. Once the issue is fixed by the third party will set the issue blocked field to “Not
blocked” and its treatment will continue as normal.

4.8 Item pass/fail criteria
Each test step in a test script has its own Expected Result that must be met.

4.9 Suspension criteria and resumption requirements
Testing may be suspended if significant problems are shown to exist which prevent or delay the progress of
Regression Testing. Resumption may occur when any such problem has been clearly demonstrated to the Test Leader
to be resolved.

4.9.1

4.9.2

Entry Criteria


A reviewed list of all the test scripts to be executed.



Identified pre-regression test scripts completed.



Prioritised list of regression test scripts indicating the order of test script execution



A test database is available

Acceptance Criteria

Following is forming the acceptance criteria defined by VCI:


All functional requirements (FRs) are captured.



All Test cases based on FRs should be present.



FRs and Test cases are mapped.



All Test execution results should be available.



No S1, S2 defects present in the Final Release Candidate.



70% of S3 defects have to be covered. And also 10% of S4 defects.



Test coverage report is provided. It is subjected to compatibility or availability of time.

4.9.3

Exit Criteria

Following is the exit criteria for final release candidate:


Test Script execution should be complete and that there should be no outstanding S1 or S2 defects at the
point of release.



S3 defects have to be covered at least in 70%. Also S4 defects should be covered in 10% as minimum.

4.10 Test deliverables


Test Scripts



Test Execution results



Test Script development progress reports



Defects status progress reports
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5 Evaluation Plan
Activity

Dates

Usability expert evaluations for the mock-ups/concepts/prototype
created by VCI
The aim of the expert evaluation is to find out the most critical usability
flaws the mock-up/concept/prototype may contain. The evaluations are
conducted by using specified usability heuristics (i.e. Jacob Nielsen’s
usability heuristics applied to OraMod context)
Evaluating first mock-ups/concepts created by VCI with the clinicians
The aim of the first evaluations is to find out whether the mockup/concepts contain relevant information for clinicians in order to
diagnose and plan treatment for the patient in line with their
requirements as documented in D2.2. Also the aim is to gather
clinicians opinions about the further functionality of the mockup/concept
OraMod application prototypes evaluations with the end
users/clinicians
The aim of the prototype evaluation is to evaluate whether the
prototype includes all the information and also functionality that
clinicians need while diagnosing/treating patients

01/19/2014 – 28/02/2015

01/11/2014 – 31/12/2014

01/03/2015 – 30/04/2015
(1st Round)
01/07/2015 – 31/07/2015
(2nd Round)
01/09/2015 – 30/09/2015
(3rd Round)

User acceptance survey with the participating hospitals
The aim of the user acceptance study is to find out how the OraMod
systems fits as part of the clinical work with the patient i.e. how
clinicians accepts OraMod as part of their work processes. The
acceptance study is conducted while clinicians have used the OraMod
system for a while in their clinical work.
Part of T7.4 objectives. Results will be reported in D7.4
Collecting user experience related data from participating hospitals
The UX data is gathered while clinicians have used OraMod system for a
while. The gathered data should answer to the questions about
usability, usefulness and satisfaction of the use of OraMod system. TAM
data and UX data could be gathered simultaneously i.e. by using
specific questionnaires
Part of T7.4 objectives. Results will be reported in D7.4
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6 Conclusions
This document lucidly presented the performance and usability evaluation methodology to be followed
throughout the design, development and deployment of the OraMod platform.
Specifically, starting from the early mockups and implementations and moving towards finalized prototypes
the detailed steps and methods that will evaluate the efficacy and efficiency of the platform were
presented, ensuring that the final prototype will be not only compliant to the user requirements as
documented in D2.2, but most importantly that will be widely accepted by the end-users, optimizing and
maximizing their User Experience.
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8 Appendix A - System Usability Scale Questionnaire (SUS)2
Please answer the following questionnaire focusing on the usability aspects of the OraMod Platform.

Strongly

Strongly
agree

Disagree
1

2

3

4

5

1. I think that I would like to use this system
frequently
2. I found the system unnecessarily complex
3. I thought the system was easy to use
4. I think that I would need the support of a
technical person to be able to use this system
5. I found the various functions in this system
were well integrated
6. I thought there was too much inconsistency in
this system
7. I would imagine that most people would learn
to use this system very quickly
8. I found the system very cumbersome to use
9. I felt very confident using the system
10.I needed to learn a lot of things before I could
get going with this system

SUS was developed as part of the usability engineering programme in integrated office systemkos
development at Digital Equipment Co Ltd., Reading, United Kingdom.

2

© Digital Equipment Corporation, 1986
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9 Appendix B – Questionnaire for User Interface Satisfaction (QUIS) 3
Please rate your satisfaction with the OraMod system.
OVERALL REACTION TO THE SOFTWARE

0

1. Comments

1

2

3

4

5

6

7

8

9

NA

terrible

wonderful

2. Comments

difficult

easy

3. Comments

frustrating

4. Comments

inadequate power

5. Comments

dull

stimulating

6. Comments

rigid

flexible

SCREEN

satisfying
adequate power

0

7. Reading characters on the screen

1

2

3

4

5

6

7

8

9

hard

NA
easy

8. Highlighting simplifies task

not at all

very much

9. Organization of information

confusing

very clear

confusing

very clear

10. Sequence of screens
TERMINOLOGY AND SYSTEM INFORMATION
11. Use of terms throughout system
12. Terminology related to task
13. Position of messages on screen
14. Prompts for input
15. Computer informs about its
progress
16. Error messages

0

1

2

3

4

5

6

7

8

9

inconsistent

NA
consistent

never

always

inconsistent

consistent

confusing

clear

never

always

unhelpful

helpful

LEARNING

0

1

2

3

4

5

6

7

8

9

NA

17. Learning to operate the system

difficult

easy

18. Exploring new features by trial
and error

difficult

easy

19. Remembering names and use of
commands

difficult

easy

20. Performing tasks is
straightforward

never

always

21. Help messages on the screen

unhelpful

helpful

22. Supplemental reference
materials

confusing

clear

SYSTEM CAPABILITIES
23. System speed
24. System reliability
25. System tends to be
26. Correcting your mistakes
27. Designed for all levels of users

0

1

2

3

4

5

6

7

8

9

too slow

NA
fast enough

unreliable

reliable

noisy

quiet

difficult

easy

never

always
0

1

2

3

4

5

6

7

8

9

NA

Name the most negative aspect(s):
Name the most positive aspect(s):
3

© University of Maryland Office of Technology Commercialization
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10 Appendix C – Specialists Recruiting From
Hello, we are employees of _______________ (partners in OraMod consortium) and we are recruiting
individuals to participate in the usability evaluation study of a web based medical application which assists
doctors in making decisions for safer vascular stenting. Your participation is strictly for research purposes
and for no other reason.
If you are willing to participate please answer to the following 6 questions, enter your phone number
and/or email address, return the form to _______________ and we will contact you shortly. Answering the
questions will only take a couple of minutes and the information provided is absolutely confidential and will
not be used for any other purposes.
In case you are not willing to participate please return the form to _______________, empty as it is.
1. What is your gender?
 Male

 Female

2. What is your age?
____________________________________________________________________
3.

What is the latest completed level of education?
____________________________________________________________________

4. What is your health specialty (or specialties if you have more than one)?
____________________________________________________________________
5. In a scale from 1 to 7 how experienced you think you are in using a computer?
 1
 2
 3
 4
 5
 6
 7
(1=very experienced, 7=not experienced at all)
6. Do you have any kind of experience in using any similar product? If yes, indicate how much from 1 to
7 and the name(s) of the product(s).
 1
 2
 3
 4
 5
 6
 7
(1=very experienced, 7=not experienced at all)

Similar product(s) name(s):_______________________________________________
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11 Appendix D – Non Disclosure Agreement4
NON DISCLOSURE AGREEMENT

THIS AGREEMENT is entered into as of ____________, ____ /____ /2014 between
_________________________ (“the Participant”) and _________________________ (“the Company”)
located at _________________________ (“the Company’s Address”) and partner in the OraMod project.

The Participant acknowledges his or her voluntary participation in today’s usability study may bring the
Participant into possession of Confidential Information. The term "Confidential Information" means all
technical and commercial information of a proprietary or confidential nature which is disclosed by the
Company, or otherwise acquired by the Participant, in the course of today’s study.
By way of illustration, but not limitation, Confidential Information includes trade secrets, processes,
formulae, data, know-how, products, designs, drawings, computer aided design files and other computer
files, computer software, ideas, improvements, inventions, training methods and materials, marketing
techniques, plans, strategies, budgets, financial information, or forecasts.
Any information the Participant acquires relating to this product during this study is confidential and
proprietary to the Company and is being disclosed solely for the purposes of the Participant’s participation
in today’s usability study. By signing this form the Participant acknowledges that s/he will not disclose this
confidential information obtained today to anyone else or any other organizations.

Participant’s name: _____________________________________________________

Signature: ______________________________ Date___________, ___ /___ /2014

4

(This form has been created out of samples found in www.usability.gov website)
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12 Appendix E – Informed Consent5
The OraMod consortium would like to thank you for participating in this study. The purpose of this study is
to evaluate the OraMod integrated application which assists specialists into taking decisions for safer
vascular stenting. If you decide to participate, you will be asked to perform several tasks using the
prototype and give your feedback. The study will last about 20-30 minutes.

Agreement
I understand and agree that as a voluntary participant in the present study conducted by Test Company I
am free to withdraw consent or discontinue participation at any time.
I understand and consent that the use of my name and image will not be used for any purpose other than
research.
I understand and agree that the purpose of this study is to make software applications more useful and
usable in the future.
I understand and agree that the data collected from this study may be shared with outside of Test Company
and Test Company’s client. I understand and agree that data confidentiality is assured, because only deidentified data – i.e., identification numbers not names – will be used in analysis and reporting of the
results.
I agree to immediately raise any concerns or areas of discomfort with the study administrator. I understand
that I can leave at any time.

Please check one of the following:
 YES, I have read the above statement and agree to be a participant.
 NO, I choose not to participate in this study.

Participant’s name: _____________________________________________________

Signature: ______________________________ Date___________, ___ /___ /2014

5

(This form has been created out of samples found in www.usability.gov website)
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13 Appendix F: ISO 9241-11 and ISO 9241-210 Standards
ISO 9241 standard entitled as “Ergonomics of Human System Interaction” covers the ergonomics of humancomputer interaction and guides the design. The standard consist of multiple parts, where
 Part 11 defines what the usability is and how it can be measured in terms of measures of user


performance and satisfaction.

Part 210 defines a human-centred design approach which helps to design and develop usable and
easy to use products and services

ISO 9241-11 standard defines usability as an extent to which a product can be used by specified users to
achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of use.


effectiveness: Accuracy and completeness with which users achieve specified goals.



efficiency: Resources expended in relation to the accuracy and completeness with which users
achieve goals.



satisfaction: Freedom from discomfort, and positive attitudes towards the use of the product.



context of use: Users, tasks, equipment (hardware, software and materials), and the physical and
social environments in which a product is used.

Each of these attributes can be measured but because the relative importance of components of usability
depends on the context of use and the purposes for which usability is being described, there is no general
rule for how measures should be chosen or combined.
Effectiveness: Measures of effectiveness relate the goals or subgoals of the user to the accuracy and
completeness with which these goals can be achieved.
Efficiency: Measures of efficiency relate the level of effectiveness achieved to the expenditure of resources.
Relevant resources can include mental or physical effort, time, materials or financial cost. For example,
human efficiency could be measured as effectiveness divided by human effort, temporal efficiency as
effectiveness divided by time, or economic efficiency as effectiveness divided by cost.
Satisfaction: Measures the extent to which users are free from discomfort, and their attitudes towards the
use of the product. Satisfaction can be specified and measured by subjective rating on scales such as
discomfort experienced, liking for the product, satisfaction with product use, or acceptability of the
workload when carrying out different tasks, or the extent to which particular usability objectives (such as
efficiency or learnability) have been met. Other measures of satisfaction might include the number of
positive and negative comments recorded during use.
ISO 9241-210 defines human-centred design as an approach to systems design and development that aims
to make interactive systems more usable by focusing on the use of the system and applying human
factors/ergonomics and usability knowledge and techniques.
When the design has been done accordingly the human centred approach it can lead in usable products or
systems which can provide a number of benefits, including improved productivity, enhanced user well-being,
avoidance of stress, increased accessibility and reduced risk of harm.) According to the ISO 9241-210
standard a human-centred approach should follow the principles listed below:
 the design is based upon an explicit understanding of users, tasks and environments
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Products, systems and services should be designed to take account of the people who will use
them as well as other stakeholder groups, including those who might be affected (directly or
indirectly) by their use. Therefore, all relevant user and stakeholder groups should be identified.
users are involved throughout design and development
o Involving users in design and development provides a valuable source of knowledge about the
context of use, the tasks, and how users are likely to work with the future product, system or
service. User involvement should be active, whether by participating in design, acting as a source
of relevant data or evaluating solutions. The people who are involved should have capabilities,
characteristics and experience that reflect the range of users for whom the system is being
designed. The nature and frequency of this involvement can vary throughout design and
development, depending on the type of project. The effectiveness of user involvement increases
as the interaction between the developers and the users increases. User involvement and
participation can also increase user acceptance and commitment towards the product/system
developed.
the design is driven and refined by user-centred evaluation
o Feedback from users is a critical source of information in human-centred design. Evaluating
designs with users and improving them based on their feedback provides an effective means of
minimizing the risk of a system not meeting user or organizational needs (including those
requirements that are hidden or difficult to specify explicitly). Such evaluation allows preliminary
design solutions to be tested against “real world” scenarios, with the results being fed back into
progressively refined solutions. User-centred valuation should also take place as part of the final
acceptance of the product to confirm that requirements have been met. Feedback from users
during operational use identifies long-term issues and provides input to future design.
the process is iterative
o Iteration should be used to progressively eliminate uncertainty during the development of
interactive systems. Iteration implies that descriptions, specifications and prototypes are revised
and refined when new information is obtained in order to minimize the risk of the system under
development failing to meet user requirements. The complexity of human–computer interaction
means that it is impossible to specify completely and accurately every detail of every aspect of the
interaction at the beginning of development. Many of the needs and expectations of users and
other stakeholders that will impact on the design of the interaction only emerge in the course of
development, as the designers refine their understanding of the users and their tasks, and as
users are better able to express their needs in response to potential solutions.
the design addresses the whole user experience
o Designing for the user's experience involves considering, where appropriate, organizational
impacts, user documentation, on-line help, support and maintenance (including help desks and
customer contact points), training, long-term use, and product packaging (including the “out-ofbox experience”). The user's experience of previous or other systems and issues such as branding
and advertising should also be considered.
the design team includes multidisciplinary skills and perspectives.
o Human-centred design teams do not have to be large, but the team should be sufficiently diverse
to collaborate over design and implementation trade-off decisions at appropriate times. Projects
benefit from additional creativity and ideas from the interaction and collaboration of team
members who, collectively, have an extensive skill base. An additional benefit of a
multidisciplinary and multi-perspective approach is that team members become more aware of
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the constraints and realities of the other disciplines; for example, technical experts can become
more sensitized to user issues and users can become more aware of technical constraints.
The benefits a human-centred approach can provide are:
 increasing the productivity of users and the operational efficiency of organizations;
 being easier to understand and use, thus reducing training and support costs;
 increasing usability for people with a wider range of capabilities and thus increasing accessibility;
 improving user experience;
 reducing discomfort and stress;
 providing a competitive advantage, for example by improving brand image;
 contributing towards sustainability objectives.
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14 Appendix G: NIST Guide to the Processes Approach for Improving the
Usability of Electronic Health Records
The document provides NIST guidance for those developing electronic health record (EHR) applications who
need to know more about processes of user-centred design (UCD). An established UCD process ensures
that designed EHRs are efficient, effective, and satisfying to the user. UCD is a methodology to improve
system usability by (a) applying user research, (b) including users in the development process, (c)
measuring and factoring in user behaviour, and (d) iterating design-test until all user performance
objectives are achieved. As an iterative process, UCD is a cycle that serves to continually improve the
application.
One of the main purposes of the guide is to provide practical guidance on methods relating to UCD and
usability testing. Specific information is provided, in the context of EHRs, on to how to recruit participants,
develop the moderator‘s guide, write tasks, conduct usability tests, record the data, develop the report,
and, ultimately, improve the application.
Usability testing is a core component of user-centred design. The point of doing a usability test is to
improve the EHR whether that means its workflow, navigation, screen layout, interaction, visual design, etc.
One should test early in the design/development process (“formative” testing) continuously through to the
final stages of development (“summative” testing). These two types of testing should be seen as ends of a
continuum. They share the same goal (improve the user interface), but require different techniques and are
driven by different measures.
When approaching usability testing of EHRs, it is important to consider the complexities that are inherent
to EHRs:
 First, the users are intelligent, highly trained, busy, healthcare workers. Recruiting these
participants is not easy but it is necessary.
 Second, users of EHRs are usually experiencing substantial mental workload when they use the
applications.
 Third, EHRs can rarely be tested under realistic conditions. Healthcare workers use EHRs in clinical
settings. Most testing is done in a lab or office environment and does not have the atmosphere (or
stress) of the real environment. The best guidance for this is to do formative testing in the lab or
office environment. For summative testing, best efforts should be made to test in facilities that are
similar to the actual setting.
 Fourth, EHRs are complex applications that are often tightly integrated with other systems.
Moreover, they are often customized from their “out of the box” forms. Performance that works
well in lab testing may not work as well in field testing.
Depending on the needs of the project, user test results can be reported in many ways. In general, methods
and results should be presented with enough detail that the study can be reproduced and results can be
compared. The results of a usability test should also be used to create recommendations for any design
changes. Recommendations are most beneficial when they clearly illustrate actionable changes that should
be made to the interface based on specific participant performance. Once the design team implements
recommendations, the interface will be ready for its next round of iterative testing.
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15 Appendix H: ANSI/AAMI/IEC 62366:2007 Medical devices – Application
of usability engineering to medical devices
This International Standard describes a usability engineering process, and provides guidance on how to
implement and execute the process to provide safety in medical devices. It specifies a process for a
manufacturer to analyse, specify, design, verify and validate usability, as it relates to safety of a medical
device. It is intended to be useful not only for manufacturers of medical devices, but also for technical
committees responsible for the preparation of particular medical device standards.
The primary goal of a usability engineering process tailored to a medical device should be making the
medical device safer, more effective, and easier to use. There are well-established usability engineering
tools and techniques to support the analysis, design, testing and evaluation of both simple and complex
systems. Medical device-related errors usually result from multiple inter-related factors. Good design
should not only reduce the likelihood of use errors but also, when use errors do occur, increase the
likelihood of their detection and correction and increase the ability to mitigate their consequences. The
systematic application of usability engineering design principles, reinforced by tests involving users, is an
effective means to discover and resolve such design flaws.
The manufacturer shall establish, document and maintain a usability engineering process to provide safety
for the patient, user and others related to usability. The results of the usability engineering process shall be
recorded in the usability engineering file. The records and other documents that form the usability
engineering file may form part of other documents and files. The usability engineering process may vary in
form and extent based on the nature of the medical device, its intended user and its intended use
Usability engineering process includes:
 Application specification; the manufacturer shall specify the application of the medical device in
the usability engineering file
 Frequently used functions; the manufacturer shall determine the frequently used functions that
involve user interaction with the medical device and record them in the usability engineering file
 Identification of characteristics related to safety; an identification of characteristics related to
safety (part of a risk analysis) that focuses on usability shall be performed according to iso
14971:2007
 Identification of known or foreseeable hazards and hazardous situations; the manufacturer shall
identify known or foreseeable hazards (part of a risk analysis) related to usability according to iso
14971:2007
 Primary operating functions; the manufacturer shall determine the primary operating functions and
record them in the usability engineering file
 Usability specification; the manufacturer shall develop the usability specification. the usability
specification shall provide:
o testable requirements for usability verification; and
o testable requirements for usability of the primary operating functions including criteria for
determining the adequacy of risk control achieved by the usability engineering process
 Usability validation plan; the manufacturer shall prepare and maintain a usability validation plan.
the usability validation plan shall specify:
o any method used for validation of the usability of the primary operating functions
o the criteria for determining successful validation of the usability of the primary operating
functions based on the usability specification
o the involvement of representative intended users

OraMod D5.1 Usability Evaluation Methodology and Plan

49

Version 1.0

FP7-ICT-2013-10-VPH-611425- OraMod





Dissemination Level:PU

User interface design and implementation; the manufacturer shall design and implement the user
interface as described in the usability specification utilizing, as appropriate, usability engineering
methods and techniques.
Usability verification; as part of the medical device design verification process, the manufacturer
shall verify the implementation of the medical device user interface design against the
requirements of the usability specification
Usability validation; the manufacturer shall validate usability of the medical device according to the
usability validation plan

It is critical to involve users at the earliest stages of the medical device development. User needs should be
a primary motivating force behind both new product conceptualization and existing product
enhancements. User input can be obtained in a variety of ways, and usability engineering includes many
structured tools and techniques to obtain this critical information effectively. A systems approach to
medical device development, as advocated in this document, necessitates an understanding of how users
interact with the medical device in the actual use environment. This understanding can only come from
user input and observation. Formal user testing, in an actual or simulated setting, is commonly an integral
part of the medical device development process.
The development of design criteria/requirements can begin once user needs and the consequent concept
of the medical device have been well defined. The design criteria/requirements define the intended
operating conditions, user characteristics, functions, and potential hazardous situations. Typically, the
design criteria/requirements, the embodiment of the design input, undergo substantial revision and
refinement as the medical device design matures, progressing from rather general statements to highly
specific and technical requirements.
Only through structured evaluation of the resulting medical device design can there be assurance that the
design is technically sound and also meets the user's needs. The former goal, assuring that the design
output meets the design input requirements, is often called design verification. The latter goal, which
assures that the design output addresses user’s needs and the intended use, is called design validation.
Thus, all design changes go through the design evaluation step to ensure that the required verification and
validation activities occur. In essence, design verification and validation serve as the checkpoints for a good
design.
Many techniques, tools, and methodologies have been developed to help usability engineering
practitioners design a safer and more usable medical device. No single method is best in all situations, and
several different ones are typically used during product design. Decisions about which methods should be
used at what stages in the design cycle are based upon the usability engineering issues of the design and
can best be made by usability engineering professionals. Methods that generate objective, auditable data
are preferred. However, both objective and subjective data are important to a comprehensive
understanding of a design's successful and less successful attributes.
Usability engineering documentation should precisely state the requirements to be met and should be
written in a language and manner most useful to the specification’s end-users, who are often engineers and
software developers.
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