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1 Introduction

Task modeling is emerging technique for application definition and implementation.
Task modeling has great potential to solve problems in multi channel application
development. It provides a way to formally model interactions between a user and an
application. This technique is well suited for web application development because
of the simple nature of web application control flow.

This study studies possibilities of task model driven systems for conducting user
testing. The formality of task model based application development provides a way
to formally define and track user test scenarios. The goal of this study is to introduce
new tools for task model driven user testing and find out what kinds of usability
metrics can be measured automatically using task model driven environment.

Section 2 contains an introduction and analysis of current methodology of user
testing. In section 3 we provide an introduction to task modeling. Section 4 contains
analysis of using task model driven system in different phases of user testing.

2 User Testing for Web Applications

Usability testing is a mandatory element in most software projects. Without ad-
equate investment in usability, finished software will probably contain numerous
usability defects or might even be found completely unusable by the end users. Us-
ability defects can cause financial losses in form of lost customers or loss of effective
work time by employees. Studies show that 80% of maintenance costs are related
to problems users have with the product instead of technical defects. [2]

Focus in this study is on multi channel web application user testing. This study
does not cover other forms of usability evaluations like heuristic evaluations and
cognitive walkthroughs. Application domain under consideration is web applications
with focus on mobile applications still not ruling out the traditional web applications
aimed at desktop devices.

This section provides background about problems in user testing and evalu-
ates two widely used methods for conducting the testing: think aloud protocol
and remote user testing. Issues with measuring usability are covered in section
2.3. Communication problems between usability professionals and other groups of
stakeholders are handled in the last section.

2.1 Problems in User Testing

User testing contains a lot of problems. As devices are getting smaller and mobile,
the testing gets more complicated than it used to be with traditional stationary
terminals. Conducting user tests in busy urban environment is quite different from
conducting them in calm surroundings of a usability testing laboratory.[15] Simply
seeing the screen of a small device can be a challenging task to a user test observer
and things get even more difficult when the user navigates his or her way through
busy metro stations or in other similar situations.
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Currently there is a lot of debate going on about whether user testing should be
conducted in field or not. Some researches say that same amount of usability issues
can be found in laboratory studies than in field studies.[3] Other researchers on the
other hand state that field testing is an essential way for finding critical usability
issues when using mobile devices.[8]

The main problem in field studies seems to be that field testing is twice as
time consuming as laboratory testing. Field testing could become more feasible if
problems of mobility could be solved and expenses lowered to same or near the same
level as the cost of laboratory tests.

Another problem is the need for a suitable prototype to be used in the user
testing. Building a functional prototype may require a large amount of time and
is usually discarded after testing. Low-fidelity prototypes on the other hand might
not cope as well in the user testing or might not provide similar use experience as
a finished product would.

The value of user test results highly depends on the quality of usability tasks
used during testing. Selected tasks might be too simple or unrealistic.[21] A usability
study might conclude that the product has no noteworthy usability defects when in
fact the test scenarios were just too simple and did not correspond to real world use
cases.

2.2 Methodology Analysis

In this section we analyze two widely used methods for conducting user testing. The
methods have a different starting point but both have the same goal: to uncover
as many as possible usability problems by letting test subjects use the product.

2.2.1 Analysis of Think Aloud Protocol

When people talk about user testing they most commonly refer to a method called
think aloud protocol. Bottom line behind think aloud testing is that a test subject
verbalizes his or her thoughts and allows the test observing personnel to understand
the choices made during testing.

At the beginning of a test session a test observer presents a series of scenarios to
the test subject. These scenarios are prepared by usability professionals to simulate
common use cases of the product. The test subject then tries to carry out scenarios
one by one.

In a successful test the test subject lets the usability professionals know what an
ordinary user thinks when interacting with the product. This information can then
be used to locate usability defects in the product and to propose a possible solution
to fix them.

Conducting user testing using think aloud protocol is expensive and time con-
suming because most of the data recorded during testing is informal and has to
be analyzed manually. After the analysis the usability professionals have to prepare
reports and suggest redesigns as needed. This whole process is so lengthy that only
few projects can afford many rounds of user testing or sufficient amount of test
subjects.
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Some researchers point out that usability professionals do some times design
scenarios rather to confirm problems they already know instead of keeping eye on
the product as a whole[21].

2.2.2 Analysis of Remote User Testing

Remote user testing means user testing where test subjects are not in a usability
laboratory but instead perform the testing using devices and PCs in their common
surroundings ie. at home or at work.

Remote testing methods can be roughly divided into two groups. One group
depends on web meeting and remote screen capturing software to get insight on
users’ actions during testing. The other group relies on log analysis and lets the
users to perform given tasks unsupervised.

The first group basically uses think aloud protocol remotely. The fact that test
subjects do not have to be physically in the test laboratory lowers costs of the user
testing and makes recruiting test subjects easier. This also allows user testing to
be conducted using a wider audience around he world.

The second group has a different approach. They rely on automatically gath-
ered usage log analysis and use large enough amount of test subjects to gather
quantitative data about users’ behavior.

Remote user testing becomes a lot more complicated when testing involves
mobile devices. It is not feasible to run remote meeting software concurrently with
actual tested software in mobile devices. Additional software could interfere with
the real user experience and alter the actual outcome of the test.

To be able to conduct remote testing the testing group needs a functional
prototype of the product. Paper prototyping or non-functional prototypes can’t be
used.

Some researchers indicate that it is possible to find nearly identical usability
problems with remote testing methods than with traditional usability laboratory
methods.[31]

2.3 Measuring Usability

Measuring usability in user testing can prove to be a difficult task. Qualitative
data measurements often contain subjective opinions of usability professionals and
because of the high expenses of user testing the quantitative data can not be
measured effectively when the test is conducted using too few test subjects.

2.3.1 Qualitative Usability Metrics

Qualitative data is usually gathered manually by test observers. Carolyn Snyder[28](242-
244) instructs all test observers to make notes during the tests. She also instructs
everyone to divide notes into three categories straight away to avoid contentious
debate during analysis phase. First category is observations which are used to de-
scribe facts. For example what user did or said. Second category, inferences, means
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notes which are subjective inferences made by test observers during testing. The
last category is opinions.

2.3.2 Quantitative Usability Metrics

The slowness of user testing tends to restrict the amount of test subjects as small as
possible to cut down project expenses. The small amount of test subjects causes a
lack of quantitative data since it can not be effectively measured from such a small
number of tests. Using current methods for user testing it is not recommended even
to use stop watch to record task completion times since the statistical error would
render accurate measurements useless.[19] Nielsen suggests that for measuring any
quantitative metrics the test would require at least 20 test subjects [23].

2.4 Communication Gap in User Test Results

Arguably the most important part of any usability evaluation is the part where
findings are communicated to different stakeholders. Obviously the investment
done in usability testing is in vain if the identified problems are not taken care of
and usability of the product is not improved.

A very important group is the developers. Ultimately, they are responsible for
implementing the changes. Some researchers point out that developers appreciate
redesign proposal over just pointing usability problems in the original design [13].

Other groups of stakeholders might need fairly different sets of information
about the usability evaluation.[32] Sales people might need just an quick overview
of software quality as project leader needs more detailed estimate of how long it
would take to fix the found defects and which defects are worth fixing for. One
critical piece of information which might get overlooked is pointing out which kinds
of assumptions can be made from the evaluation results. Sometimes people tend
to think that all usability studies provide scientific facts about the product but that
is not the case.[7] It is important to acknowledge that even when user testing with
5 test subjects seems to uncover a large portion of usability problems[22] it still
can not prove the other way around. 5 persons can successfully completing every
scenario in a user test do not mean that the tested product is error free.

3 Task Modeling

This study does not concentrate on task modeling as a research area but it is vital
to understand some basic concepts of task modeling to understand the solution
outlined in this paper. This section contains basic information about task modeling,
how user interfaces can be implemented using task models and task models are used
in a runtime environment.

3.1 What Is Task Modeling

Task modeling is a relatively new emerging method for defining users’ interactions
formally.[10] Formal task models can be used to describe product wide functionality
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or just small and simple operations. Task modeling technique fits very well into web
application domain because of the simplicity of control flow between a user and a
web application.

3.2 Task Model Notation in This Study

This study uses a hierarchical task model notation developed for SysOpen Digia
Realizer platform. Task models are composed of components called tasks. Each
task represents either a user’s operation or an operation performed by the system.

Task models contain three main types of tasks. 1) User tasks, which describe
input from user to the system, 2) visualization tasks which describe system’s output
and 3) system tasks which describe operation performed by the system. Any number
of these tasks can be wrapped into containers called abstract tasks. Each task is
connected to its siblings with an operator. Operators can vary from simple flow
describing operators to data submitting or choice operators.

Figure 1 illustrates a very simple task model in which system first displays some
information to user and then waits for user’s input. Once the user has made a
selection the system then updates information.

Figure 1: Simple task example

3.3 Creating User Interfaces from Task Models

Task models can be used to produce user interfaces for web applications. In abstract
level it means that tasks describing user’s input are displayed as links. Other tasks
either cause back end operations or display data in user interface.

3.4 Task Models at Runtime

A runtime web application engine can be built around a task model engine. The
engine will then be able to track task model execution while user uses the product.
This functionality is the key for unearthing the real potential of task model driven
user testing.
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4 Improving User Testing with Task Models

The fact that task models can be the basis for runtime system execution provides
new possibilities for improving user testing. The supporting idea behind task driven
user testing is to use the same task models which function as the hearth of the
product being tested to describe user test scenarios. This pairing unveils possibilities
to formally track users’ interactions within the product. This kind of task model
driven system could ease user test analysis afterwards but also make it easier to
design better test scenarios.

In this section we examine the ways task models could be used to aid in different
phases of user testing.

4.1 Using Task Models in Preparation Phase

The way of designing user test scenarios has to be altered slightly to enable task
model driven user testing. In addition to designing the scenarios it is mandatory to
mark the starting point and the preferred goal task of each scenario into the task
models used in the system.

After this the system can even give feedback about the designed scenarios au-
tomatically. It is possible to count test coverage and check for example how many
possible error situations in the product are tested in those scenarios.

While designing user test scenarios usability professionals have to be careful not
to depend solely on task models when considering use cases and users’ goals. It
might be tempting to do so since the task models do provide a very good overview
of the product. The problem is that those task models are used to design and
implement the product and if the user test scenarios are designed from the very
same point of view the testing might not uncover those usability defects caused by
failures to understand users’ real goals in the design phase.

4.2 Using Task Models in Execution Phase

During the tests there are two clearly separate roles for the task models. Firstly
the engine should do all the hard work for gathering required measurements and
information of users’ interactions to be used after testing and analyzed. The other
role is providing the test observers tools to aid their work and allowing them to
concentrate more on the user.

4.2.1 Tracking Scenario

Once a test subject starts to perform a test scenario the system starts logging.
During the test the system records the path user uses and time used in each task.
The system can also make note if some tasks are iterated more often than should
be: for example if certain form proves to be too hard for users to fill the way it will
pass all validation codes.

Once user reaches the selected target task the system records it but can not
stop it there. The user might be confused whether or not he or she managed
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to complete the given task. This kind of information is vital when analyzing the
product’s usability. There has to be way for a test subject to tell that he or she now
thinks that the scenario task is completed or if the subject thinks he or she can not
complete it at all.

4.2.2 Tools for Test Observer

Test observers have to be able to connect to the same system as the test subject
performing the test. The system is able to provide the observer information about
task model state and display a copy of test subject’s current interface. A test
observer can easily make notes during the test directly in context: all the observer
has to do is to tell the system what the note is about and the system knows the
state of task model being currently run and can mark the note directly into right
context.

4.3 Using Task Models After Tests

After the testing task models can be really useful in many parts. Firstly task
models ease the information extraction from the test since many events were logged
automatically during tests and do not need to be analyzed manually. Other part
where task models can prove to be valuable is test reporting. Usability problems can
be marked directly into the task models which eases the communication between
usability professionals and other stakeholders.

4.3.1 Analyzing the Test Results

Clear visualization of measured data can ease the analysis work which is done after
the testing. The system can visualize users’ paths during a user test scenario directly
into the task models. Each choice can be paired with corresponding percentage of
test subjects who selected the path. This allows test analyzers to locate immediately
the most misleading parts of the tested product.

Also the average time needed to complete individual tasks can be visualized
directly to the task models. For example if selecting a certain user task took a lot
longer average time than the others it might not be presented clearly enough in user
interface.

One very interesting area to be considered is multi channel products. The task
model beneath different user interfaces for various devices is often the same. This
makes it possible to compare users’ performance using the same software with
different kinds of devices. It is also possible to compare users’ performance with the
product in different kinds of surroundings.

List of measurable metrics in task model driven user testing

• Total time to complete a test scenario

• Time spent in each task
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• Iterations in each task

• Percentage of each path used

• Percentage of successful completion of user test tasks

4.3.2 Producing Test Reports

Different groups of stakeholders need different kind of information from user tests.[27]
It is vital to present the results for each group the way that the group needs it. De-
velopers need a lot of information to be able to fix detected defects and improve
product usability. In task model driven environment at least part of the defects can
be pointed out directly in task models.

Sales people on the other hand do not need that detailed information about
individual defects. Instead they need a summary and an overall report of what
needs to be done. Project managers need to know how long it would take to fix
critical problems and which problems have to be fixed before the product can be
released.

5 Introduction to SysOpen Digia Realizer

5.1 Design philosophy

* uidl / tool / engine. * * solutions to multi channel / mobile web apps * * rapid
prototyping *

5.2 Realizer Tool

5.2.1 Task Models

* task models * . . .

5.2.2 Views

Views describe the layout panes should take in each device.
* example view maybe? *

5.2.3 Panes

Panes describe the way user interface components should be presented.
* example pane maybe? *

5.3 Runtime Environment

*Basis for understanding task model execution.*
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6 User Testing Framework

* design *
* don’t think this needs really much technical details but instead give reader a

proper understanding how it work in practice from the user’s(not the test subject)
point of view *

6.1 Objectives

* explain objectives here *

6.2 Test Scenario Composer

Way to create user test scenarios from task models

6.3 Test Execution Framework

Way to run tests and help test observers’ work.

6.4 Reporting Framework

Ease reporting by providing quantitative data and pre filled report templates.

7 Case Study

A case where the framework was used
* if the implemented framework is operational early enough, use it in here. If

not then describe how it will be used once ready based on theory and design *

7.1 Introduction to the System Used in Case Study

* explain the task model implementation * * introduce multi channel features used
etc. . . *

7.2 User Test Scenarios

* list test scenarios *

7.3 Test Users

* who were used as test subjects *

7.4 Test Flow

* what was done before, during and after tests *
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7.4.1 Before Test

* Explain things done before testing *

7.4.2 During Test

* Explain things done during testing *

7.4.3 After Test

* Explain post-testing procedures *

7.5 Communicating the Test Results to Stakeholders

* explain how test results were communicated to developers *

7.6 Redesign of the Tested System

* how test results were used to improve the system’s usability *

7.7 Analysis

* Case study analysis *

8 Conclusions

How did he framework cope?
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9 Terminology

Task Modeling

Task model Task model is. . .
Task Task is a single component in task model. . .
User task User’s input
Visualization task System’s output
System task Operation performed by system
Abstract task Collection of tasks

SysOpen Digia Realizer

Pane Pane is . . .
View View is. . .
Precondition Device / role preconditions. . .
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