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ABSTRACT

The proliferation of personal computing power and its associated affordability has
seen an explosion in the use of computing and interactive systems of all kinds. This
growth has brought with it an awareness among developers of interactive systems about
the importance of user centered design and usability. In the Virginia Tech Usability tools
lab, efforts are underway to develop tools and processes that assist in usability evaluation.
This has led to the development of the User Action Framework (UAF) (Andre et al.,
1999), a framework that forms the basis of several usability inspection tools like the
Explorer, UPI (Usability Problem Inspector), UPC (Usability Problem Classifier) and the
usability problem database. The UAF explorer is the tool in the toolkit, which allows
users to explore and learn the structure of the UAF. The framework, in its final stages of
development, is based on an interaction cycle derived from Norman’s action model
(1986). For its acceptance, the user action framework, which is based on human factors
and cognitive concepts, needed a training program to make it accessible and
understandable to the usability practioners in industry and academia.

This thesis addressed the following research activities: (1) Developing a web-
based training tool for the User Action Framework explorer and (2) Evaluating a web-
based training tool using various formative evaluation techniques and a final summative
evaluation to measure effectiveness of the training, transfer of training, knowledge/skill
acquisition and reaction to the training.

The summative evaluation used a pretest-posttest between subjects experimental
design to determine the effectiveness of the training tool with the use of lecture-based
training as a control group. The data collection included objective measures of
performance and subjective measures through questionnaires and rating scales. The
summative evaluation found no significant differences between gain scores on lecture-

based training and web-based training under controlled conditions.



Opportunities for future research were identified and the training tool is expected
to contribute to the efforts of the VT usability tools lab towards educating usability
professionals and researchers alike on the usefulness of the User Action Framework and
its associated tools. This work also seeks to proliferate the use of web based training
methods as a valuable way to train remote learners on such developing frameworks and

toolkits.
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CHAPTER 1: INTRODUCTION

1.1 RATIONALE

With the coming of the digital era and the proliferation of personal computing
power, the user is faced with numerous ways to do things. As the importance of involving
the user in the design process gained credibility, a suitable terminology came into being.
This concept of designing for the user and involving the user in the design process is
termed user-centered design and has gained prominence in both industry and academia
where efforts are underway to develop tools that assist in user centered design. A core
component of user-centered design is designing for usability. Nielsen (1993) defines
usability as an attribute that comprises but is not restricted to, effectiveness, efficiency,
learnability, low error rate and satisfaction with the interface that is being evaluated.
There currently exist a variety of usability evaluation techniques like usability testing
methods, usability inspection methods and usability inquiry methods. These evaluation
techniques present evaluators with data, both quantitative and qualitative. In the World
Wide Web, which is just one of the few domains where usability has gained tremendous
significance, it has been estimated that 65% of virtual shopping trips on the Web end up
in failure (Souza, 2000) and usability has been cited as the primary reason for such
aborted shopping attempts.

While usability as a field is exploding, it has created a demand for theory,
unifying frameworks and technologies that help assess, quantify and address usability of
various systems. The absence of a proper theoretical framework leaves many evaluations
incomplete in that results are not organized in a proper way, preventing maximum
utilization of collected data.

The User Action Framework (UAF) (Andre et al., 1999) serves to fill the gap and
meet the demand for an integrating framework. It is a structured knowledge base of
usability concepts, issues, and situations. The UAF is structured by the Interaction Cycle,
an adaptation and extension of Norman's seven stage theory of action (Norman, 1986).
The user action framework forms the underlying concepts built on a theory based
framework of usability issues and concepts. Based on these concepts, development of a
set of usability engineering support tools is currently underway. These tools include the
UAF explorer, Usability Problem Inspector (UPI), Usability Problem Classifier (UPC)

and the usability problem database. This set of tools aid classification of usability



problems obtained during observation into various categories that bring out the causal
factors of the problems in the interaction cycle. The User Action Framework (UAF)
developed to serve as a foundation for a suite of structured methods and integrated tools,
aims to get the most value from usability data by way of analysis, classification, storage
and retrieval, reporting, and redesign (Andre et al., 1999). The UAF explorer tool is used
to browse through the UAF and to help the practitioner learn about its content and
structure.

Learnability and usability of various inspection techniques has often been a point
of discontent among researchers and practitioners (Mack & Nielsen, 1994). The UAF and
the explorer training tool, while not strictly inspection techniques, are tools that support
inspection techniques. They therefore were developed with their own usability and
learnability in mind. Being an ‘in development’ tool, the UAF has had limited exposure
to the usability community and the complex cognitive structuring of the UAF has proved
challenging to understand. This difficulty served as the primary motivation for this
research. Complex cognitive structuring and lack of exposure necessitate the
development of a training tool for the User Action Framework Explorer, which serves as

the basis of understanding for further use of the UAF suite of tools.

The goal of this research was to develop a training tool to train a novice usability
group with knowledge of HCI and usability concepts to demonstrate a complete
understanding of the hierarchical structure and the underlying concepts of the User
Action Framework (UAF). Based on that understanding, the trainees would be able to use
the UAF Explorer tool to successfully navigate the UAF and classify usability problems
according to its structure and use the other tools that form the UAF toolkit. One of the
motivations for developing a training program is that a user of the UAF takes substantial
time to learn how to navigate the UAF, without being proficient in its concepts and this
adversely affects reaction to the tool. If the user were trained to understand these
concepts, they would take less time to learn how to use the tools associated with the
UAF, and use them effectively to classify usability problems. The research uses the
systems approach model (Dick and Carey, 1996) for designing instruction and draws
heavily on previous research conducted by the author and others wherein the first stages
of the model were implemented. A needs analysis study conducted by the author

(Balasubramanian et al., 2000; Appendix A) shows both a need for development of a



training tool to address the problems with existing classroom training and a desire among
usability practioners in the field on being trained on such a framework. The study
revealed that training was considered necessary for the set of concepts on which the rest

of the toolkit was based.

The work conducted in this research concentrated on the second half of the
instructional design model as outlined in the systematic design of instruction and is

elaborated in subsequent sections.

1.2 BACKGROUND

1.2.1 The User Action Framework

The User Action Framework is a structured knowledge base organized as a search
or classification space of usability concepts, issues, and situations (Andre et al, 1999).
Donald Norman (1986) in his work on developing a theory of action, which is described
as a continuum of stages on the action/execution side and the perception/evaluation side
of human-system interaction started efforts on forming a classification framework. It was
also acknowledged by the author that the theory of action was incomplete and adaptable.
The work went on to describe seven stages that are:
1. Establishing the goal
2. Forming the intention
3. Specitying the action sequence
4. Executing the action
5. Perceiving the system state
6. Interpreting the state
7. Evaluating the system state with respect to the goals and intentions

(Norman, 1986; pp 31-61)

Previous attempts at a classification framework include Cuomo and Bowen (1994), which
also used Norman’s (1986) theory of action model in the context of support for a direct
manipulation framework. But this framework had a few downsides. For example, the
integration and classification of data came after the evaluation and was not built into the
method used by evaluators. This resulted in loss of the original information collected by

the evaluators.



The theory-based UAF is structured by the Interaction Cycle, an adaptation and

extension of Norman's seven stage theory of action. The user action theory consists of 5

stages with one system dependent stage. These stages, termed interaction activities, make

up the highest level of the UAF tree and are:

1.

2
3
4.
5
6

Planning

Translation

Physical Actions

Outcome (System Interaction cycle)
Assessment

Independent (subject to change)

Adaptation of Norman’s model to the user Action framework can be summarized as

shown in Table 1-1:

Table 1-1: Adaptation of Norman’s theory of Action to the User Action Framework

Norman's model Adaptation to the Meaning in terms of usability
User action issues
framework

Execution Planning Can user determine what to do?

(Establishing the goal and
forming the intention.)

Mapping Translation Can user determine how to do it

(what physical actions)?

Physical activity Physical user action Can user do actions (easily)?

(Executing the action)

Evaluation Assessment Can user determine whether

(Perceiving system state,
interpreting state and
evaluating state)

plan/actions worked?
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[Text and pictures adapted from the Usability tools lab at Virginia Tech,
<http://miso.cs.vt.edu/~usab>]

Fig: 1-1: Graphical Representation of the User Action Framework Stages

Fig 1-1 depicts a graphical representation of the various stages in the user interaction
cycle as identified above.

Besides the above-illustrated stages, the user action framework includes another
category called “Overall/independent”. This category represents usability problems and
issues that are general to the whole interaction design and does not arise just in one part
of the interaction cycle. The various stages in the interaction cycle as outlined by Andre

(1999) are explained in the subsequent sections.

1.2.1.1 Planning

Planning occurs when users determine what actions need to be taken and how to
go about completing those actions. Planning includes all thinking by users to work out
what to do and how to do it. Planning is concerned with the user's ability to understand
the overall computer application in the perspective of work context, problem domain,

environmental requirements and constraints. The primary focus is on the system model



and metaphors, and the user’s knowledge of system state and modalities. High-level
planning includes user work goal decomposition across a hierarchy of plan entities: goals,

task, and intentions, all expressed in cognitive problem-domain language.

1.2.1.2 Translation

The user translates intentions into plans for physical action(s). Translation is
largely about cognitive affordances to support the user’s ability to plan physical actions.
The user draws on knowledge, experience, and cognitive affordances in the interaction
design to determine, establish, or ascertain an action plan to carry out the intention. The
activity here involves translating from the language of the problem domain to the
language of actions upon user interface objects. For example, the intention to make a
word bold in some text might result in a plan to drag-select the word and click on the
“bold” button. The Translation sub-part is perhaps the most difficult for both designer
and user, and accounts for a large proportion of usability problems observed in the field.
Translation is purely cognitive- the user has formed a mental plan for actions, but has not
yet done those actions. Translation issues also include effectiveness of content or
cognitive affordance meaning (e.g., issues of clarity, completeness, error avoidance,
consistency, and the ability to predict the effects of a given user action). Translation also
includes preferences and efficiency issues (e.g., user control, task structure, number of

steps, and short cuts).

1.2.1.3 Physical Action

Executing the planned actions is the focus of the Physical Action component of
the Interaction Cycle. The Physical Action part of the Interaction Cycle is about
perceiving objects to manipulate and manipulating objects. Perception has to do with the
factors like but not restricted to noticeability, legibility, contrast, and timing. Object
manipulation has to do with interaction complexity, input/output devices, interaction

styles and techniques, manual dexterity, layout (Fitts’ law), and physical disabilities.



1.2.1.4 Outcome (System Interaction Cycle)

As a result of physical user actions, the system computes an outcome, an internal
and invisible state change. The system then produces a system response, providing
feedback representing the outcome to the user. The only way a user can know something
about the outcome is indirectly by way of the system response. Therefore, the outcome is
primarily a system interaction cycle issue, but can have usability consequences. Outcome
issues relating to usability problems include system automation, locus of control, and
system errors.

1.2.1.5 Assessment

The Assessment component parallels the Translation component in that it has to
do with presentation of feedback, meaning of feedback, and preferences and efficiency.
However, these issues now apply to the feedback and how it supports the user's ability to
gauge the outcome of physical actions. In addition to the usual issues of legibility,
noticeability, timing, layout, grouping and presentation of feedback also involve
complexity, clutter, consistency, organization of information displays, and presentation
medium. Effectiveness of feedback content and meaning, as one might guess, depends on

clarity, completeness, sufficiency, correctness, relevance, and consistency of feedback.

User System

A 4

» Planning
Translation
Physical actions
\ Process inputs from user
Computer outcome (internal and invisible to user)

Produce system response

Feedback (represents

outcome to user)
Prompt

(feed-forward)

—— Assessment

Fig 2-1: User and System interaction stages in the User Action framework



The division of the activities between the user and the system in the interaction cycle is

shown in the above illustration. It is observed that Outcome is system dependent.

1.2.2 Design of Training

The aforementioned Systems Approach Model for Designing Instruction (Dick
and Carey, 1996) is commonly used as a representative instructional design model, and
for teaching instructional design to novice instructional designers. The model includes
nine related processes. These processes are: (1) determine instructional goal, (2) analyze
the instructional goal, (3) analyze learners and contexts, (4) write performance objectives,
(5) develop assessment instruments, (6) develop instructional strategy, (7) develop and
select instruction, (8) design and conduct the formative evaluation of instruction, (9)
revise instruction, and (10) conduct summative evaluation (Dick and Carey, 1996; pp 5 -
7). The development of training for the user action framework explorer tool follows this
design. The author of this work was part of a team that implemented the first stages of the
outline proposed and the research as described in this thesis revolves around the actual
development and evaluation of the tool. The results of these studies
(Balasubramanian et al., 2000) are included in Appendix A. Figurel-3 below graphically
illustrates the systems approach model for training explained above. The dotted line

indicates the scope of this research.

[}
Revise instruction | |
Conduct :
mstructional < |
analysis i
[}
[}
[}
[}
[}
s |
1
y
Assess Needs Write > Development | ' Develop > Develop > Formative
and Identi Performance Assessin i | Imstructional Instructional Evaluation
. g [}
ooals Objectives instruments I | strategy materials
[}
A |
[}
[}
< |
! Summative
Analyze learners ! Evaluati
| valuation
and contexts !
[}
[}
[}

Scope of Research

Fig 1-3: Systematic design of Instruction (Adapted from Dick and Carrey, 1996)



1.2.2.1 Computer aided instruction

Computer Aided Instruction (CAI) has students communicate with a program in
the computer, which may provide “tutorial, drill and practice, or simulation and modeling
exercises” (Hiltz, 1994, p. 21). More recently, the term ‘intelligent tutoring systems’
(Larkin & Chabay, 1992) has been used to describe CAL Intelligent tutoring system or
ICALI are systems that utilize the techniques of expert systems and artificial intelligence to
help a person learn interactively (O' Lander, 1990). These systems have achieved
enormous popularity among various communities. CAI can be delivered by different
media like CDs and the World Wide Web (WWW). Currently the web based delivery of
CAI or web based training or web based instruction, as it is known, is immensely popular
due to the advantages offered by using the WWW as a medium. Web based instruction
(WBI) can be defined as a hypermedia —based instructional program which utilizes the
attributes and resources of the WWW to create a meaningful learning environment where
learning is fostered and supported (Harasim, 1990). The history of computers in
instruction can be traced from Web Based Training evolved directly from computer-
based training (CBT). Computer based training was not Internet delivered, but was still
delivered via the computer. Computer based training in turn evolved from the older text-
based CAI (computer assisted instruction) linear programs that were popular in the 1970s
until late 1980s. Studies have also shown web-based training as having numerous
advantages over traditional computer-aided instruction. Some of the common advantages
of WBT over other forms of CAI include:

* easy delivery of training to users
* easy updating of content (specifically as the UAF is a moving target)
* ashift from costly programming to interface and content design
* quicker turnaround of finished product
* controllable access
» availability of additional resources via links.
However, web based training also introduces disadvantages. These include:
* Limited formatting of content in current browsers
* Bandwidth/browser limitations that restrict instructional methodologies
* Access to server space and other infrastructure.

(Kilby, 1999)



Experimental results have also shown that students dislike reading from

the screen and in some cases have printed out the parts of content to avoid having to read
from the screen (Wade and Power, 1998). Despite these isolated drawbacks, Web based
training environments are rapidly growing in popularity. There exist numerous resources
devoted to web based training and educational multimedia and as computing costs
decline it can be expected that these learning environments will make inroads into
training at all levels.

Harasim (1990) states that the mere introduction of computer-mediated
communication would by itself not improve learning and that design (or method) is
crucial in ensuring the success of such an effort. The training tool developed- computer
aided instruction modules will follow the widely adopted systems approach as outlined
by Dick and Carey (1996). The approach includes a front-end analysis to find out about
contextual factors and goals, a process for creating materials or instruction, and a
feedback/evaluation mechanism to determine if the process is working. The scope of this
thesis is limited to the latter 2 points as established by the approach. As mentioned
earlier, this is because the author has already undertaken a needs analysis for the training
program and the tool as part of an earlier project and these results are available in

Appendix A.

1.2.2.2 Part task training

Part task training can be used to break the task into components that are practiced
separately. Baldwin and Ford (1988) proposed that the complexity of the task and the
relationship among the components determine the usefulness of whole and part task
methods. Sequencing of learning activities in various stages can be used to ensure the
trainee has developed capabilities necessary to proceed to the next part of the task.
Training is designed such that the subtasks and goals are interrelated and the learners
must learn each subtask to reach a new cognitive level. This lends reason for the use of
part task training method because each subtask can be considered a module to be trained
for the learners to achieve the instructional goal. It should however be mentioned that this
is by no means justification of the use of the part task training approach for the UAF, but
merely a reasonable assumption. Training content will be designed to train the learners on

each of these subtasks (parts). The training content will be developed in such a way that

10



the learners should have a thorough understanding of each module to proceed to the

subsequent modules. Hence training content can also be considered progressive.

1.2.3 Design of content

This section discusses two approaches to design of the actual training content: the
minimalist instruction approach and accompanying research literature on it and the

problem based learning approach.

1.2.3.1 Minimalist Instruction

Minimalism emphasizes the streamlining of instructional materials, and use of a
task-oriented approach to determining and organizing the content of tutorials or other
educational artifacts (Carroll and Rosson, 1990). The goal is to support users in
accomplishing real and meaningful tasks quickly, and to allow them to take advantage of
their existing task knowledge when learning about a new system. Minimalism as
advocated by Carroll (1984) applied primarily to the design of instruction manuals. But
subsequently work has been done on the design of online tutorials using a minimalist

approach.

An aspect of minimalist training is the kind of hands- on practice provided in the
training materials. Minimalist training advocates argue that people prefer active learning
or learning by doing rather than by reading a manual and that hands-on practice may be
essential for both learning and motivation in training. Charney et al. (1986), in studies on
practice methods, found that methods involving problem-solving practice were superior

to merely reading or typing worked-out examples

Studies by Carroll et al. (1987) support the effectiveness of the minimalist
training approach compared to commercial tutorial materials. However the scope of
application of minimalist instruction to the design of a training tool for the user action
explorer is limited by the fact that minimalist instruction is exploratory in nature and
takes time to study under experimental conditions. A limited minimalist approach is used

in that numerous exercises for hands on practice will be included.
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1.2.3.2 Problem- based learning

Problem-based learning (PBL), which originated in medical classification studies,
is based on the premise that medical education would be more effective if medical facts
were learned, not in isolation, but in the context of clinical cases. Therefore, in a PBL
setting, students learn and are self-taught in the context of medical problems. Students
collaborate, consult textbooks and other resources, and teach themselves with guidance
and direction. (Berkson, 1993).

Problem-based learning has been extensively used in computer science education
with success (Fekete et al., 1998). One characteristic element of problem-based learning
is the division of learners into groups and this is difficult to implement under the scope of
this thesis. While most of these studies used the definition of PBL to divide students into
groups, this project, due to various constraints like time and space and the necessity to
promote individual, rather than group learning as in PBL, did not use this approach.

The tasks are not tightly defined to exercise a single recently explained topic, but
instead they are complex, involving ideas from many interacting disciplines. Trainees
analyze numerous aspects of the scenario described, track down the information about
possible causes, test to confirm or deny each explanation, treatment and their interaction
with other parts of the whole situation. Studies have shown that PBL has some
similarities with Discovery Learning, but PBL is more structured, with explicit learning
objectives set by academics, and considerable amounts of facilitation provided to students
in organized ways against the more trainee centered discovery learning approach
(Baldwin, 1996).

Thus, while it may seem harder to incorporate technical material in a PBL subject,
there is the prospect that whatever is introduced will be mastered more thoroughly, since
students will actually use it in the context of a real task. This research will adopt a limited
problem-based learning approach to the design of training and content. This is because
the training tool is developed around usability problems identified in actual usability
testing and this fits well into the PBL approach. However the training tool would cater to
individual self- paced learning scenarios and not to group work as identified in the needs
analysis (Appendix A). Hence the training tool developed for this study qualifies for a

limited problem based learning approach.
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1.2.4 Design of the instructional interface

Lohr (2000) in his work addresses the need for a procedural instructional interface
design by describing a learner driven application of the instructional system design
process to facilitate design of the interface elements within the interface. The work also
identifies critical design guidelines based on graphic design, information design and
instruction design. Furthering this work, Reigeluth and Nelson (1997) describe a
paradigm of ISD where design and development follow an iterative series of ASEC
(Analysis-synthesis-Evaluation-change) cycles. In his paper, Lohr discusses the
implementation of the ASEC procedure to designing instructional interfaces.

The ASEC procedure consists of 4 main steps: Analysis, synthesis, evaluation and
change as summarized below.

Table 1-2: ASEC Procedure for designing Instructional Interface

Phase of ASEC Description
Analysis This phase involves identification of environment, teacher and

learner tasks that must be performed or facilitated by the
interface. Tasks can be categorized as informational
presentation and instructional practice.

Synthesis Creation of interface elements to address needs identified in
the analysis phase using design guidelines.

Evaluation Testing the effectiveness of the interface in communicating
with representative users.

Change Identification of interface elements that require modification
based on results of the evaluation phase. Redesign guided by
interface design principles as in synthesis phase.

In his work, Lohr also brings out the presence of numerous design guidelines.
Adhering to all of these requires very high design efforts, if at all it is possible. These
include Nielsen’s (1993) heuristics like simple and natural dialog, minimization of user
memory load, consistency, feedback, shortcuts, prevention of errors, error messages, help
and documentation. Galitz (1997) addresses principles for aesthetic appeal, clarity,
compatibility, comprehensibility, consistency, efficiency, predictability, responsiveness
etc. The above-mentioned are just examples of the existing guidelines.

Developing WBT systems demands a system of development, and a new look at
instructional design of content. One approach that has been receiving increased attention
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recently is the use of the Rapid Application Development (RAD) model. It is considered
an approach that can potentially reduce the time required to deliver high quality
software. The RAD development lifecycle is designed to give much faster development
and higher quality results than the traditional lifecycle. It is designed to take maximum
advantage of powerful development software that has evolved recently. As in this case,
using the RAD systems development for Internet courses involves the developer’s use of
GUI programming tools such as the Web authoring packages (Java or HTML editors or
visual programming languages such as Visual Basic or Lingo (Authorware or Director) or
Open Script (Toolbook or IconAuthor.)

In development of this work, which will follow the ASEC procedure, Macromedia

Dreamweaver will be used as a web development tool.

1.2.5 Evaluation of the training tool

Evaluation is defined as “the systematic collection of descriptive and judgmental
information necessary to make effective training decisions related to the selection,
adoption, value, and modification of various instructional activities.”

(Goldstein, 1993. p 181).

In this research, evaluation is seen as an integral part of the research both in
evaluating the program to make changes if necessary and determining the effectiveness of
the training.

This study proposed to conduct evaluation in two phases. The first phase, the
formative evaluation, is an iterative process that is used to determine if the training
program is operating as originally planned or if improvements are necessary before the
program is implemented. During formative evaluation, data will be collected that can be
used to revise the instruction to make it more efficient and effective. According to Dick
and Carey (1996), formative evaluation helps to collect information during the
development of training programs, which can be used to improve the effectiveness of the
training. Formative evaluation work succeeds to the extent that it identifies priorities for
redesign and refinement, and all the more to the extent that it provides concrete guidance
as to how that redesign and refinement should be executed (Carroll and Rosson, 1995).
The criteria for formative evaluation will center on accuracy, aptness of content and

delivery style and flow of information through modules.
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The formative evaluation techniques used will include:
(1) Subject Matter Expert (SME) evaluation
(2) One-on-One evaluation

(3) Non-intrusive individual evaluation

The second phase, the summative evaluation, is carried out to decide whether to
maintain the existing instructional materials and also about adopting materials that may
meet the instructional goals. Dick and Carey (1996) define summative evaluation as
design of evaluation studies and data collection to verify effectiveness of instructional
material with target learners. In order to perform a summative evaluation, an
experimental design should be developed and data collected from target learners to verify
the effectiveness of training materials in terms of actual learning and this forms the core
of the experimental design outlined in a subsequent section. The evaluation criteria for
summative evaluation will be the overall instructional goal and behavioral objectives as
outlined in earlier sections and reaction towards and acceptance of web based training for

the User Action Framework. The instructional goal for this research is set as follows:

‘Given a set of usability problems, the trainee should be able to classify them according
to the hierarchical structure of the UAF with at least 80% accuracy’

(Balasubramanian et al., 2000).

Various data collection methods were used to identify performance objectives for
evaluation of training (Balasubramanian et al., 2000). The criterion for acceptable
performance was set as 80% accuracy. This is because this instructional goal provides for
a reasonable, achievable goal. Since the skill to be developed is highly cognitive, 100%
accuracy is seen as being impractical. By allowing for 20% or less errors, we will
inculcate in trainees ‘learning by errors’, which is very useful and significant for highly
cognitive tasks like understanding the UAF. Besides, allowing for errors helps train
learners in error recovery and this becomes necessary as in practical situations users
might make errors. The training system will allow for feedback that supports error

recovery while training.
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The summative evaluation method chosen is the field trial method. In this
procedure, use of the tool with the target trainee population will be studied within an
experimental setting. The studies will collect data that are both qualitative and
quantitative in nature. This follows from observations made in studies regarding the
nature of data when evaluating training. Mixing quantitative and qualitative
methodologies results in high value when trying to study the richness and complexity of

web based learning environments (Owston, 2000).

Nash et al., (1971) describe a variety of difficulties that hinder interpretation of
data collected for evaluating CAI systems under effectively controlled conditions. A
majority of students indicated that they believed their learning experience would be
improved if the computer facilities were available within dedicated ‘learning zones’ such
as college libraries or more private spaces. It is also observed that students strongly felt
such monitoring was invasive and potentially damaging to the course experience (Wade
and Power, 1998). The experiment will be designed to avoid these confounds.

The single most consistent result in numerous experiments investigating various
diverse interests in research on use of computers, is that individual difference variables
account for much more of the variance than any experimental manipulation. Studies also
show that it is reasonable to expect that such variables will influence novice learning of
computer systems (Nielsen, 1994).

Previous attempts to compare the efficacy of computer-assisted instruction to the
traditional medium have produced mixed results (Lautar-lemay, 1993). However the
conditions under which CAI is effective has not been properly investigated. This is
because most of the studies carried out so far tend to study multimedia training or other
forms of interactivity in training. This research seeks to compare the effectiveness of a
traditional approach to a web based training approach. A few such examples are in a
series of six investigations between 1990 and 1992. Adams (1992) showed that students
using interactive web delivered multimedia had a fifty-five percent learning gain over
students receiving traditional classroom teaching. Other important findings included that
the students assimilated material sixty percent faster, and their long-term (30 day)

retention was from twenty-five percent to fifty percent higher. However most of the
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above-mentioned studies focus more on the effect of interactive multimedia that is web

delivered rather than web based text centric content.

While lecture-based training was found to be superior to self-study in enhancing
learning (Davis and Davis, 1990), no significant difference was found between
instruction-based and exploration-based training strategies (Davis and Bostrom, 1993).
Behavior modeling, which combined lectures with hands-on experience, resulted in
superior knowledge retention and learning compared to other training methods (Compeau
and Higgins, 1995). In a recent review of empirical findings on hypermedia and learning
outcomes (Dillon and Gabbard, 1998), it was observed that the use of
hypermedia -based instructional systems in education had not produced significant
learning gains. Two studies that were reviewed by Dillon and Gabbard are explained in
further detail. Van der Berg (1991) developed a level of abstraction-structured test
(LAST) covering statistics and hypothesis testing. The experiment, which used a lecture
attending control group, found that the level of performance did not differ across
instructional settings in objective testing. It was observed that when used as the only
alternative to lecture based training it was evaluated subjectively the same way as the
control group evaluated lectures. In another study, Blanchard (1990) examined
community college students using a hypermedia system to learn MS-DOS. Blanchard
found that in the experimental group a greater number of students passed the test and had
higher mean scores and posted a significant increase in mean test scores between pretest
and posttest. The following research attempts to evaluate the effectiveness of using web-
based training to lecture based training by developing a training program for the UAF

Explorer tool of the user action framework.

1.2.6 Problem Statement/Research objectives

Given the above background and previous studies, it is determined that the user Action
Framework is a reliable tool for classifying usability problems (Andre, 1999) and that
web-based training is rapidly becoming a preferred alternative to classroom training.
However there is little on the effectiveness of web based training and comparing web

based training to classroom training in transferring cognitive skills and concepts and this
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research seeks to develop bridge these gaps by developing and evaluating the

effectiveness of a training tool aimed at academia and industry alike while underscoring

the use of the UAF as a valuable post usability evaluation tool set.

Following the outline above, the research objectives, broadly stated, translate to:

Study 1:Formative Evaluation

To apply training systems design principles to design a web based training tool
for training users on the UAF explorer tool and formatively evaluate this tool.
Study 2: Summative Evaluation

To evaluate and determine the effectiveness of learning of the web-based training
and compare against the effectiveness of lecture based training.

To measure and compare preferences, reactions and effectiveness of the web

based training tool against classroom training.

1.2.7 Research hypotheses

The above mentioned research objectives in study 2 translate into the following research

hypotheses:

The web based training tool will be effective for training users to use the UAF
explorer tool to classify usability problems. Effectiveness will be demonstrated by
achieving 80% accuracy in classifying problems.

The web-based training delivery system will be equivalent to or at least as good as
classroom training delivery system as shown by significant differences on

statistical tests conducted on accuracy scores and subjective ratings.

Support for these hypotheses will aid consideration of replacing classroom training

with the web-based training tool.
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CHAPTER 2: STUDY 1: FORMATIVE EVALUATION

2.1 SUBJECT MATTER EXPERT EVALUATION

2.1.1 Participants
Participants for the formative evaluation procedures included subject matter experts

(SME) for the first phase, which is subject matter evaluation. Participants for the SME
evaluation phase were remote participants well versed in the concepts of the UAF and
involved with various stages of design and development of the UAF. Three SME’s were
used. These participants were selected from a pool of researchers and former researchers
and developers at the Usability methods and tools lab. Each of the SME’s had at least one
year of experience studying the UAF and understood the nuances of the UAF.

2.1.2 Tools

For this phase of formative evaluation, data collection was executed using developed
checklists, questionnaires and verbal protocol for the mentioned methods. The tools used

and the data collected form these tools are outlined in Table 2-1.

Table 2-1: Tools and data collected in the SME evaluation procedure.

Subject Matter Expert Evaluation

Tools Data collected

Checklists/questionnaires | Responses on checklists and questionnaires and
and scratchpads suggestions on scratchpads

The tools for the SME evaluation procedure are included in Appendix B.

2.1.3 Procedures

The SME evaluation procedure concentrated on using subject matter experts who
helped to develop the content and those outside the project to check the accuracy,
appropriateness and relevance of the content used. Since by nature of the subject, experts
will also qualify as interface design experts, their feedback and suggestions on how to
improve the instructional interface was also obtained. The SME evaluation was also
designed to support last minute inclusions or exclusions to or from the training program.

Three SMEs were used for this evaluation. Besides using a checklist (Appendix B) to
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evaluate the content on the training tool, the Subject matter experts also made numerous
other corrections, notes and comments where necessary. Subject matter experts were
encouraged to use any mode they think suitable to provide the feedback to the

developers.

2.1.4 Data Analysis
The subject matter expert evaluation part of formative evaluation process yielded

suggestions and refinements to the content for the training program. All the points
regarding changes to the content were to be analyzed and accepted or rejected based on
feasibility of proposed changes. However, inputs from the SME’s mostly fell into one of
two categories: minor changes for the current version and suggestions for the next
version of the training tool (beyond the scope of this project). Therefore all changes
pertinent to the current version were implemented. These mainly included revisions to
content and addition of examples to illustrate specific concepts. The data collected in the

SME phase of formative evaluation are shown in Table 2-2.
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Table 2-2: Summary of data from Subject matter evaluation checklists

Question SME YES | NO Comments
#
Is information presented in 1 X 2" half of module 1 needs
relevant context? more work and more
2 X interactivity
3 X
Is the organization of 1 X
information into relevant sets Inclusion of a review sub
and subsets (modules)? 2 X module at the end of each
module might help in quick
3 X reference.
Does Feedback contain 1 X
information about correctness Inconsistency in presenting
of a response as well 2 X feedback to users.
incorrectness of response, Feedback as feed forward
where necessary? 3 X exists in some modules and
doesn’t exist in other.
Do examples, contexts and 1 X
applications progress from
simple to complex, familiar to 2 X
unfamiliar and concrete to i
abstract? 3 X
Does the instructional content 1 X
maintain accuracy of facts,
figures, data etc.? 2 X
3 X
Is there sufficient use of X Framework and
lists/tables and figures to hierarchical structure
summarize and encapsulate 2 X should be illustrated better.
information? Maybe with a more
3 X interactive display of how
classifying works.
Are the examples and the X Examples need to be
solutions used in the training reliability tested to a point
accurate? 2 X of high reliability before
using them.
3 X

21




Question SME | YES NO Comments
Does the training tool 1 X
provide a reasonable Within the constraints of a
amount of interactivity 2 X stand-alone text centric tool,
to the learners? interactivity is kept at a
3 X reasonable level.
Is repetitive practice 1 X
provided to enable
learners to smooth out 2 X
the routine and if -
possible automate the 3 X
skill?

Besides the use of checklists, the subject matter experts were encouraged to make notes
and comments to provide inputs to the design of the training tool. These accounted for a
major portion of the iteration after this stage to provide a refined training tool. The
feedback from the SMEs was classified into one of the three following categories. These
were:

* Feedback pertinent to current training tool.

» Feedback for future versions of the tool.

« Feedback for the UAF Explorer design team

Some of the comments pertinent to the study (category 1) are included in Table 2-3.

Table 2-3: Specific points from subject matter experts (with frequency >=2.)

SME positive comments SME negative comments

Good navigation structure Text centric.

Extensive coverage of training points | Overlap between background and practice
provides depth in understanding sessions.

concepts.

Feedback in popup windows is very More interactivity required explaining
useful. classification in the UAF.

Numerous examples and practice Reliability problems within examples and
given crucial to learning. exercises.
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Redesign was limited to problems that at least 2 of the SME’s had identified in
their analysis of the training tool. Since this was in the initial stages of the study, time
limitations did not impose any serious restrictions to redesign Most of the changes
following this stage of formative evaluation were content specific and required revisiting
the design of training content though some of the redesign also focused on the actual
interface of the training tool. Some of the major changes to design that came up at the end

of this round of formative evaluation are summarized in Table 2-4 below:

Table 2-4: Design iteration 1: Major changes after the SME evaluation phase

Problem Solution in Design

Lack of interactivity Introduction of a UAF Explorer
walkthrough page to enable trainees to
understand classification better.

Overlap between background and Altering the summative evaluation
practice sessions. problem set and training content to
introduce application of learnt
concepts rather than direct

reproduction.

Reliability problems within examples Replacing examples and exercises

and exercises. with instances based on results of
reliability testing from previous
studies.

More feedback Extend feedback panes to reflect

Inaccurate answers

The SME evaluation also brought out a few system bugs that were platform specific and

not related to the training interface or actual training content.

2.2 ONE — ON — ONE EVALUATION

Formative evaluation continued with a one-to-one evaluation of the training. This stage
too involved data collection, but not formal experimental design. The number of subjects
used for this procedure was 4 with one iteration run of evaluation-redesign. This would
also dictate when evaluation was terminated and redesign began. The redesign in turn
was limited by available resources for redesign as explained in detail in the following

sections.

23



2.2.1 Participants

Representative participants were chosen from the spring 2001 Usability Engineering CS
5714 course. These were students who had training in usability engineering concepts but
knew nothing about the UAF itself. The number of subjects used for this procedure was

4. Nielsen (1993) recommends the use of 4-5 participants for an evaluation stating

redundancy in results from evaluation above that number.

2.2.2 Equipment
A schematic layout of the usability tools and methods lab where testing was carried out is

shown below:

Subject

\J

Fig 2-1: Schematic of the Usability Tools and Methods Lab

[Picture adapted from the Usability tools lab at Virginia Tech, http://miso.cs.vt.edu/~usab>]

The evaluator’s area was equipped with soundproof walls, intercom to users room and
video and audio editing facilities. The participant’s area was equipped with a Mac and
PC, video cameras and audio recording devices with a One-Way mirror separating user
and evaluator. The computer used for the testing was equipped with a java enabled web
browser. The computer itself was a Pentium based PC with the training tool preloaded on
it. The observer’s room was equipped with a viewing/recording facility and the lab setup
is as shown in Figure 2-1. This same facility was also used for the non-intrusive

individual evaluation phase that follows.
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2.2.3 Tools

The tools used to aid data collection for the one-on-one evaluation procedure includes a
questionnaire that is included in Appendix C. The critical incident observation method
was used to identify and correct problem areas in design of content and interface. These

tools and the data collected using them are summarized in Table 2-5.

Table 2-5: Tools and data collected in the One-on-One evaluation procedure.

One-on-one evaluation
Tools Data Collected
Critical incident Critical incidents,
method usability descriptive data and
evaluation (with feedback on content,
verbal protocol) organization and interface
usability.
Questionnaires Responses and ratings on
user satisfaction and
interface usability

2.2.4 Procedures

The participants were brought to the testing facility and were required to sign an
informed consent form (Appendix D). This was an interactive session where the
participant evaluated the training tool, both interface and content and talked to the
evaluator while doing this. These participants were brought into sessions with the
evaluator with recording of voice, facial expressions and onscreen interactions with the
participants consent. The sessions lasted between 2 and 3 hours and were roughly
predictive of the actual time taken for training under work settings. Most of the
interactions with the evaluator remained informal with the participant picking apart
problem areas while evaluating. This was followed by subjective ratings questionnaires to

rate various components of the interface.

2.2.5 Data Analysis
In the one-on-one training evaluation, the data obtained were again mainly

qualitative with the participant providing inputs mainly on the content of the training tool

and the impact on the learner. As this was the first experience of the representative

25



trainees with the training tool, the objectives of this stage largely remained clarity and

impact. Clarity was mainly determined from descriptive data during participants think

aloud and by observing critical incidents. A questionnaire was administered that

measured the impact on the learner with emphasis on relevance, accomplishability and

interest (Appendix C). A list of critical incidents observed in this stage is presented in

Table 2-6.

Table 2-6: Critical incidents in the One-on-One evaluation phase. (Frequency>=2)

Critical incident Critical Incident Description Frequency
category
Text centric nature of the training tool.

Inability to concentrate for long periods of time to
assimilate content in the training. 4

Complexity of technical terms introduced, highly
specific jargon (e.g.: cognitive affordance) )

especially towards the beginning of training.
All users had problems with trying to move from 4
the UAF training tool to the actual UAF.
Conceptual clarity Issues:
Presentation vs. content and meaning 3
Negative Physical affordance vs. cognitive affordance 3
Trainees felt that additional examples and
practice exercises would help concept 3
assimilation and retention.
User comments on readability of text on training 3
tool
Navigation within Module 4 which is the largest )
module with considerable scrolling

At the end of module 2 most trainees thought that
classification in the UAF was limited to 3

classification at the highest level. Also highlights

the lack of interest to read text.
One-line summaries of the different interaction 2
activities in module 1.

Positive Section aiding classification at the highest level at )

the beginning of each module aids classification.
User comments that Module 2 on highest-level 3

classification greatly assists understanding.
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Following the identification of critical incidents from user observations and verbal
protocol a cost importance table was drawn up that would aid decision making regarding
redesign for the problems identified in the evaluation phase. The method used for this

follows the method recommended for analysis of data from evaluation by Hartson and
Hix (2000).

The importance was drawn up based on the following simple principles, though not
necessarily in the order listed:

» effect on trainee learning

» effect on training tool usability (independent of cost), include risk of not fixing

» frequency of occurrence

It must be noted that the importance was assigned independent of cost of fixes. This
was factored into the next step before calculating priority ratios and ranks.
The decision rule for redesign following the one-on-one evaluation phase was based on
availability of resources for redesign of the training. Redesign was considered only for
critical incidents that had a frequency of at least 2 occurrences. It was decided that
redesign would be carried out for a period of 24 person-hours and this would be the cut-

off point for redesign decisions. This is illustrated in Table 2-7 below:
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It is seen from the above table that all changes resulting at the end of this
evaluation stage were carried out as per the decision rules stated earlier. Table 2-8 below

summarizes only the major changes after the second phase of formative evaluation.

Table 2-8: Design iteration 2: Major changes after the one-to-one evaluation phase.

Problem Area Solution in design

Transition from the Developing a double window model to enable easily
Training tool to the actual shifting between the UAF and the training tool
explorer

Classification using the Developing a short .avi file within the training that

UAF explorer unclear clearly illustrates how classification takes place in the
UAF.

Too much text centric Sizing down text and adding extra examples to enable

content learning by problem solving

The data obtained on subjective ratings in this phase of evaluation is included in the
results of the next phase. This is because the same tools (questionnaires and surveys)
were used for collection of ratings data for subsequent formative evaluation methods and

the results are treated together because of their small sample sizes.

2.3 NON-INTRUSIVE INDIVIDUAL EVALUATION

The last phase of formative evaluation was the non-intrusive individual evaluation phase.
This was very similar in procedure to the one-on-one evaluation except for two major
changes. In this phase, there was no interaction between the evaluator and a participant.
The evaluator played the role of a silent observer. Another important difference was that
this phase of evaluation used performance measures to measure the effectiveness of the
training tool against a predetermined criterion. If this criterion of evaluation was

achieved, then formative evaluation would be ended at that point.

2.3.1 Participants
Representative participants were again chosen from the spring 2001 Usability

Engineering CS 5714 course. These were students who had training in usability
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engineering concepts but knew nothing about the UAF itself. Participants were selected

for two iterations with 4 in the first run and 3 participants in the second.

2.3.2 Tools

The tool used to aid data collection for the non-intrusive individual evaluation procedure
include questionnaires that are included in Appendix C. Tasks lists were used to assign
participants learning tasks and classification problems and these served as performance
measurement tools. These tools and the data collected using them are summarized in
Table 2-9.

Table 2-9: Tools and data collected in the Non-intrusive individual evaluation procedure.

Non-intrusive individual evaluation

Tools Data Collected

Task list Performance
measures on
classification
accuracy.

Questionnaires Responses and
ratings on user
satisfaction

2.3.3 Procedures

The testing followed the critical incident method for usability testing. The
observer watched for and identified critical incidents in the users activities when the user
performed a task and took notes on the user’s thinking aloud. The observer could see and
hear all the users activities from behind the one-way mirror in the observer’s room but
the user could not see the observer. These along with the usability questionnaire that
participants answered at the end of the session provided valuable inputs to iteratively
design the content and usability of the training tool. Care was taken to separate the
interface components from the instructional components when assigning benchmark
tasks. The benchmark tasks performed by the users are included in Appendix E. When
deficiencies or weaknesses in the interface were discovered from testing, redesign was to
be carried out. A criterion was pre-selected for formative evaluation and if this criterion
was met then the design would be frozen and carried over to summative evaluation. The

criterion is stated below:
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The training tool will be effective as measured by at least 75% accuracy in classifying
problems according to the hierarchical structure of the UAF.

The basis of selecting 75% as the criterion is explained based on the setup of the
summative evaluation study. The summative evaluation was pre-designed to provide
trainees with 2 sessions of 75 minutes of training each. Also the participants in the
summative evaluation would have a week to finish the posttest. However for the
formative evaluation, constraints on availability of subjects forced the use of single 2-3
hour-long sessions with no breaks between training or between training and testing.
Taking these constraints into account it was decided that 75% presented a fair target as
criterion for formative evaluation. The instructional goal, which was to be evaluated in

summative evaluation, remains at 80% classification accuracy.

2.3.4 Data Analysis

The analysis of data consisted of simple quantitative calculations to determine if
the set goal for formative evaluation was met. It was observed that the total time for
completion of modules averaged over both the iterations was 109 minutes. Descriptive
data obtained from formative evaluation is included in Appendix F. It can be seen that the
lowest accuracy scores were obtained on question 7 on both the iterations. This could be
attributed to the fact that this slightly complex problem involved problem extraction and
this was not adequately dealt with in the training. Another observation was that many
points relevant to the design of the UAF itself arose at this stage. These data will be
submitted to the development team for their formative evaluation process. The data from
formative evaluation is summarized in tables 2-10, 2-11 and 2-12 below:

Table 2-10: Time to complete task during formative evaluation.

Participant # Total Time taken in mins
1 103

2 99.5

3 128

4 133

5 114.00

6 87.00

7 98.50
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Mean(SD)

109.00(16.74)

Table 2-11: Accuracy scores on iteration 1 for non-intrusive individual evaluation.

Partlc#lpant 1 ) 3 4 5 6 7
Score 83.00 | 80.00 | 92.00 | 76.00 | 74.0 | 84.00 | 78.00
Mean(SD) 81.00 (6.02)

Table 2-12: Critical incidents observed in the Non-intrusive evaluation stage.

Critical incident category

Critical Incident
Description

Frequency

Negative Text centric content 2
Loading times for heavy 2
graphics and interactive

content
Use of JavaScript and 2
frames.
Over use of reviews at the 2
end of sections
User commented that the 2
example of good design in
the practice sessions caught
them off guard.

Positive Visual aid in classification 4
Simple and effective 2
navigation structure.

Reviews at the end of 5
sections
Use of training tool’s 5

glossary of terms

The critical incidents and trainee comments that came out of this stage of

formative evaluation are mostly optimization and refinement of the tool related. Any of

the redesign that arose out of this stage were not central to training tool content or

training itself. Optimization proceeded with making the training tool platform

independent and reducing graphic file sizes to optimize download times on slower

connections. It is also observed that some of the issues that arose consistently throughout

the formative evaluation were text-centric nature of content for the training tool and the

nature of terms introduced. These points merit a brief explanation. The User Action
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Framework does introduce numerous terms and concepts that are sometimes more
specific to trainees with certain skills and backgrounds, against others. But increasingly
in industry, the lines between skills and roles adopted blur and this is inherent in a cross-
disciplinary field like usability. It therefore seems that to clarify certain concepts and
terms, a textual explanation is necessitated thus increasing the overall textual content in
the training tool. It would be interesting to observe the results of a study concentrating
solely on the use of an interactive tool with voice and visual depictions and see if this
scores over text in trainee opinions.

Formative evaluation was terminated at this point and the evaluation phase moved
into the summative phase as the criterion of 80% accuracy had been met.

Besides the above data, the formative evaluation evaluated, both in the one-on-
one evaluation and the usability-testing phase, reaction to and satisfaction with the
training tool. This was evaluated by means of questionnaires. Since this was done in both
phases of formative evaluation (one-on-one and non-intrusive individual evaluation), the
results are included in tables that combine data into a single n= 11[n = 4 for one-on-one
evaluation, n= 7 for non-intrusive individual evaluation. The data from the impact

questionnaires have been summarized in the Table 2-13.

Mean(SD) rating for n =11

Questions
1 5
Strongly Disagree Strongly Agree
There are clear navigational aids that tell
me where [ am. 4.45 (0.68)
It is easy to find the information I need 4.00(0.77)

using the training tool.

I like using the UAF training tool. 3.72(0.78)

The training tool has all the functions and

capabilities I expect it to have 3.54(0.52)

I am able to complete my tasks easily
using the interface. 4.72 (0.46)

The UAF explorer makes it easy for me
to organize my thoughts about a usability
problem.

3.54 (0.68)

Table 2-13: Ratings on impact of and satisfaction with training tool.
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The participants were required to fill out a subjective ratings questionnaire on the
ease of use and other features of the training tool. These questions mainly targeted user
response to the user interface component of the training tool but also contained questions
designed to measure overall reaction to the training tool (Appendix C). The data from
these qualitative analyses were carried out to obtain an idea about the response to and
satisfaction with the tool and the opinion of representative trainees from the targeted
population. No specific data analysis was performed on this data.

Some of the comments on open-ended questions that were asked of participants
after the conclusion of the tests provided more information about the problem areas
identified. These sessions were viewed as a chance to understand participant’s perception
of satisfaction with the tool. Some issues that were missed during the regular evaluation
came to light when measuring the subjective ratings of participants. The results for these

questions are summarized in Tables 2-14 and 2-15.

Table 2-14: Subjective ratings on interface of training tool.

Questions Mean(SD) rating for n =11
Reading characters on screen 1.04(1.15)

Hard -2 2 Easy

Organization of the Information 1.31(0.78)
Confusing -2 2 Veryclear

Sequence of screens 1.77(0.41)
Confusing -2 2 Very clear

Use of popup windows 1.63(0.45)
Unhelpful -2 2 Helpful

Table 2-15: Subjective ratings of reaction to training and interface in formative
evaluation.

Overall reaction Mean(SD) rating for n =11
Terrible-1 5- Wonderful 3.81(0.98)
Difficult- 1 5- Easy 3.63(0.80)
Frustrating- 1 5- Satisfying 3.63 (0.92)
Dull-1 5- Stimulating 3.45 (0.68)

For example, in the one-on-one evaluation, interacting with participants revealed that the

use of a particular font for the text in the training tool made reading characters on screen
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difficult. This is reflected in the relatively low rating that on screen reading received from
participants. However changes were made to this in the next design iteration and led to

subsequently better feedback on readability in the next stages of evaluation.

2.4 RESULTS

At the end of the rounds of formative evaluation, a refined training tool with
adequate functional features was ready for summative evaluation in which numerous
trainees would use the tool to learn the UAF explorer tool. Participants expressed
satisfaction with the tool and numerous features of the training tool were appreciated. The
formative evaluation process proved invaluable in the construction of the training tool for

the summative evaluation process and eventually, deployment of the training tool.

Figure 2-2 below summarizes the changes that took place after each round of formative

evaluation:
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CHAPTER 3: SUMMATIVE EVALUATION

3.1 PARTICIPANTS

Participants were selected from a pool of graduate students in the Computer
Science and Industrial and Systems Engineering departments at Virginia Tech. Assigning
participants to groups was randomized. McKeachie et al (1986) stressed that a novice
trainee's prior knowledge in the domain and cognitive skills are of crucial importance in
an instruction situation. These participants will have no prior experience using or learning
the UAF, but have prior knowledge on usability concepts that forms the training domain.
These volunteers were selected from the graduate level course CS 5614- Usability
Engineering and are highly representative of the novice usability group. The
prerequisites to be met were verified by screening potential participants by means of a

questionnaire (Appendix G) to ensure that they met the following requirements:

* At least one year experience using a PC and an email server application.

* Able to write and speak fluent English.

* No graduate-level courses in human factors engineering with high exposure to the
UAF.

* Prior use of a Java enabled browser.

* Prior exposure to usability concepts
Participants were identified in the study using a coding scheme. All subject

information and data sheets were kept confidential through the course of the study and

data analysis.

3.2 EXPERIMENTAL DESIGN

An experimental pretest/posttest between subjects design was used to evaluate
whether participants performed better on the web-based training system or a classroom
training system. The dependent variable for the study was training effectiveness and
preference ratings for the training tools. The between subjects design randomly assigned
volunteers to one of two groups, the experimental group and the control group, with the
classroom training group serving as the control group. Lack of experimental control on

time spent on the UAF (frequency of exposure) other than the scheduled training sessions
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provided the researcher with only moderate control over exposure for each group, but this

cancelled out between the two groups.

The design has been illustrated below:

Group 1 (R) 0Ol X1 02
Group2 (R) 0Ol X2 02
Where:

R: Random assignment of participants.

O1 : Observation or pretest

O2 : Observation or posttest

X1 : Training condition 1 — Classroom training

X2 : Training condition 2 - Web based training

It must be noted that the use of traditional training as a control group and basis of
comparison could potentially introduce various confounding effects and these were
avoided by building controls in to the experiment. Other studies (Pane et al., 1996;
Wiedenbeck et al., 1995) that used a treatment group as a control group or have totally
avoided the use of a control group have adopted similar approaches to reduce
confounding effects.

This pretest-posttest design measured the performance of the user with the UAF Explorer
Tool before and after the training program, resulting in data that can be analyzed to see if
there was improvement after the participant completes the training program. Since the
participants were randomly selected and assigned to the level of training, most internal
threats to validity were controlled. If the experiment was not carefully designed, it could
have been difficult to interpret the data because apparent improvement of performing a
task might have resulted from other factors like sensitization to the area due to pretest or
intuition rather than by training alone (Goldstein, 1996). Since a control group was used,
the fact that the improvement of the task performance is due to other factors that are
external can be addressed. Because groups received the same pretest and posttest,

sensitization was equal in both groups and therefore this equally affected the data from
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the posttest of both groups. Because of the random selection of participants, differences
between the groups were very unlikely, so homogeneity between the groups was almost
ensured. Nonetheless, the pretest verified if both groups have the same knowledge, skills
and ability levels. Ideally the pretest results of both groups would be similar, this would
mean that the two groups had relatively the same knowledge or background about the
factors that affect their performance.

The Pretest would measure the level of skills, knowledge and abilities that
trainees have about usability and about the User Action Framework (UAF) concepts and
classification. Trainees might never have heard of the UAF before, but knowledge about
related things and intuition could also have affected the performance with the system. So
a pretest will determine the trainee performance with the system counting on intuition
and knowledge prior to training. The entry behaviors for the trainees defined for this
project were knowledge of usability concepts. These knowledge, skills and abilities of the
trainees were measured to see if the groups are homogenous.

After receiving the pretest, one of the groups received the web based training tool.
The other group, the control group, received the classroom based training program. The
pretests were compared to ensure that both groups started out at the same level of skill
and knowledge. The posttest had classification problems to measure the impact of the
training program. The classification measured skills when using the UAF Explorer tool
(Refer to Appendix H). Pretest results of the trained group were compared with the
results of the posttest of the same group to determine the impact of the training program.
Then posttests of both the treatment group and the control group were compared to
establish which of these was more effective.

The groups and their characteristics are summarized in Table 3-1.

Table 3-1: Similarities and differences between control and experimental groups

Characteristic Control group Experimental group
Sample size 16 15
Assignment of subjects Randomized Randomized

Testing Pretest-training-posttest Pretest-training-posttest
Location Classroom PC lab
Training Lecture-based Web-based
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3.3 TOOLS
The tools used focused primarily on the pretests and posttests for the summative

evaluation and are summarized Table 3-2.

Table 3-2: Tools and data collected in the summative evaluation procedure

Tools Data Collected
Pretest-posttest Accuracy scores
Likert type scale questionnaires Subjective satisfaction rating scores

The pretests and posttests for the summative evaluation procedure are included in

Appendices G and H. The questionnaires are included in Appendices I and J.

3.4 EQUIPMENT

Participants in the experimental group used a Pentium based PC running windows
2000 or a Mac running Mac OS or higher versions and a 17-inch CRT display operating
at 1280x1024 resolution displays the interface. All computers were equipped with a java
enabled web browser (Netscape or Internet Explorer versions 3.0 and above). The facility
used for training the experimental group was the PC lab at Togersen Hall. The control
group had an instructor using teaching aids like a notebook PC equipped with a java

enabled web browser and a projector.

3.5 PROCEDURES

Once recruited and verified to meet all screening requirements, participants were
assigned to one of two treatment conditions that are classroom training and web based
training. The participants were presented with a written overview of the study, its
purpose, objectives, and the requirements of their participation. The overview was
verbalized and included in the participants informed consent form. If in agreement with
the terms participants were asked to sign it. Samples of these informed consent forms are
included in Appendix I. Training took place in two 75-minute sessions over three days.
The sessions for the experimental group were conducted at the PC lab while the control
group underwent classroom training simultaneously. This controlled the time spent on

training for both groups, as the duration of instruction sessions for both groups was the
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same. At the end of the training sessions the trainees undertook a posttest to obtain data
that measures effectiveness of the training program. For the same durations, the control
group underwent training on the UAF Explorer at the same time in classroom settings
under the supervision of an instructor with regular class teaching aids and methods. Both
groups received the same amount of time (approximately one week) to complete the
posttests and had access to class notes during this period. Both groups also filled out
subjective ratings of experience questionnaires that will be used as qualitative data (Refer
to Appendices K and L).

A simple scoring system was used to score the tests according to the number of
levels traversed in the UAF to accurate classification. The highest level was accorded
more importance than the next level and so on. The lower levels, which have the highest
ambiguity within the UAF, carried the least points. The scoring key for the tests is
included in Appendix J along with the solutions for the pretests and the posttests.

3.6 DATA ANALYSIS

The summative evaluation procedure involved a two-group pretest-posttest design to
evaluate the overall effectiveness of the training, as described in the previous section.
Data collected from summative evaluation includes performance measures, learner
attitudes and preferences. The principle performance measure was the gain score, which

is computed from the pretest-posttest scores for participants in each group.

The improvement (gain) from pretest to posttest can be computed for each participant by

subtracting each person's pretest score from their posttest score -
Gain = posttest - pretest

A positive gain score indicates that the posttest score was greater than the pretest
score; a negative gain score indicates that the posttest score was less than the pretest
score. In this experiment the dependent variable was learning so it was expected that
successful treatment would lead to higher posttest scores. The gain score should therefore

ideally be positive.

The gain score controls for individual differences in pretest scores by measuring
the posttest score relative to the each person's pretest score. But, a gain score analysis
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does not control for the differences in pretest scores between the two groups and this is

accounted for by performing a t- test on pretest scores between the two groups. The mean

gain for the WBT group was 23.73 while the mean gain for the classroom-based training

group was 14.25.

Data obtained are included in Appendix M and summarized in Table 3-3.

Table 3-3: Pretest — posttest data from summative evaluation

Group Number of Mean (SD) Mean(SD) Gain score
Participants Pretest score | Posttest Score
EXPERIMENTAL
GROUP 15 57.13(15.66) 80.8(9.15) 23.73(16.45)
CONTROL
16 64.12(15.16) | 78.375(13.63) | 14.25(15.39)
GROUP

The pretest and posttest scores for both groups have been illustrated and summarized in

the Figures 3-1, 3-2 and 3-3.
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Pretest vs Posttest (Classroom training)
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Mean pretest score =
64.12

Mean Posttest score =
78.37

Fig 3-1: Pretest vs Posttest scores for classroom training (control) group
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Pretest vs Posttest (WBT)
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Fig 3-2: Pretest vs Posttest scores for web-based training group

Gain score comparison between groups

—o— WBT GAIN

—&— Classroom
Training Gain

Gain score

Mean Gain (WBT) =23.73
Mean Gain (CBT) = 14.77

Participant # (within each group)

Fig 3-3: Gain score comparisons between groups

The graph shows a higher gain score for students in the experimental group for

most data points. To ascertain if the training tool was effective, t- tests were preformed.
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A student’s t- test was performed to ascertain any differences between the two groups at
the pretest stage. The results of the unpaired t-Test indicated # (21) = 0.358, p =0.158 for
a two-tailed a = 0.05. This p value of 0.158 (two- tailed for a = 0.05) leads us to infer

that there are no significant differences between the groups at the pretest level.

A paired student’s t-test was within each group between the pretest and posttest to
ascertain if there indeed was learning. For the control group the results indicated: #(15) =
3.7036, p = 0.0021 for a two-tailed o = 0.05. This shows a significant difference at o =
0.05 confirming that there is a difference between the scores obtained at the pretest level
and the posttest for the control group.

Similarly, within the experimental group between the pretest and posttest the
results of this t-test indicated t (14) = 5.5859, p < 0.0001 for a two-tailed a = 0.05.

The two tailed p<0.0001 shows a significant difference at o = 0.05 confirming
that there is a difference between the scores obtained at the pretest level and the posttest

for the experimental group.

A student’s t-test was performed between the gain scores of the experimental
group and the control group to see if there was a significant difference. The results of this

t-test indicated t (21) = 1.658, p = 0.1081 for a two-tailed a = 0.05.

This p value of 0.108 (two- tailed for a = 0.05) leads to a failure to accept the null

hypothesis, i.e. there is no significant difference between the gains for the groups.

The results from the summative evaluation address the training goal of achieving
80% accuracy in classification for the experimental group as was shown in Table 3-3.
The mean score on the posttest for the experimental group was 80.80 with a mean gain of
23.73. This satisfies the research hypothesis that states that the training tool will be
effective as indicated by accuracy scores on the posttest. It is seen that the gain is
significant and given that numerous controls were imposed on the experimental design, it
can be concluded that the gain in accuracy scores was due to the training. It is worth
mentioning that the gain score for the experimental group is higher than the gain for the
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control group. It is also observed that both groups have isolated instances of negative

gains between pretests and posttests.

Subjective data collected includes ratings on satisfaction and attitude and impact

on learners. The main criteria that were measured include satisfaction with the training

and impact on learner attitude. The data obtained from the questionnaires (Appendices 9

and 10) are summarized in the Tables 3-4 and 3-5.

Table 3-4: Subjective ratings in summative evaluation

Construct Question Mean Rating(SD)
(1- strongly disagree  S-srongly agree)
Web based training | Classroom
(n=14) Training
(n=15)
I will continue to use the UAF when
required to classify usability problems. 3.25(0.42) 3.40(0.50)
Impact I feel better prepared to classify 3.46(0.77) 3.50(0.77)

usability problems accurately using the
UAF explorer after going through the
training tool.
I understand the underlying concepts of 2.82(1.09) 2.96(1.04)
the UAF and can apply them
confidently.

Mean (SD) 3.17(0.32) 3.28(0.28)
The UAF training has the required
capabilities. 2.60(1.0) 2.80(1.08)

Satisfaction The UAF training satisfies all my

expectations from training/ a training 2.32(0.92) 3.18(0.67)
tool

Mean (SD) 2.46(0.19) 2.99(0.26)
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To test for significant differences between the ratings received by each group, Mann-

Whitney U tests were conducted for the ordinal data obtained. These tests show no

significant differences between the two groups for each of the measured criteria (U = 3.0,

p =0.70) for a = 0.05.

Similarly Mann -Whitney U tests were conducted to measure differences, if any,

between data from other questions as shown in Table 3-5. These tests showed no

significant differences between ratings for either group on questions measuring reaction

to training. While higher ratings were observed for classroom training, there was no

significant difference between the ratings for the web based training group. Further

results of this test are summarized in Table 3-5.

Table 3-5: Results of Mann-Whitney U tests on subjective ratings

Mean(SD) Rating Results of | Interpretation
MW test
. (a=0.05)
Question
Classroom | Web based
Training Training
n=15 n=14
How would you rate the overall training
you received for the UAF? 6.13(1.45) | 5.42(1.45)
0 — Poor 10 - Excellent p=0.511 | No significant
difference
How would you rate your skill on using
the UAF explorer to classify usability No significant
problems? 2.33(0.72) | 2.07(0.61) | p=0.537 | difference
1- Poor 4- Excellent

Though not part of the research objectives or hypotheses, data were also collected

about trainee’s preference for media from the pretest questionnaires where the

participants rated their preference of training media. These data were used to see if

preference had an effect on performance. The data are presented in detail in Appendix M.
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The relevant data are also summarized in the Table 3-6. The first sub table indicates the
performance of participants who preferred classroom training and the second sub-table

indicates the performance for those who preferred web training,.

Table 3-6: Preference vs. Performance data

Preferred Mean (SD) Score on classroom Mean (SD) Score on web training
training (for n = 12) (for n=11)
Class 79.41 (14.71) 79.90(7.58)
Preferred Mean (SD) Score on classroom Mean (SD) Score on web training
training (for n =5) (for n=3)
Web 77.6 (10.78) 82(16.52)

An analysis (as described below) of preference vs. performance data collected
showed no significant difference between participants who preferred one treatment and
got the other treatment. This analysis compared participants within each group that
preferred a medium and got that treatment to those who preferred a medium and did not
receive that treatment.

The null hypothesis assumes that there is no significant difference between groups
that preferred class and got class training and those that preferred classroom training but
got web training. A t-test indicated that: # (21) = 0.099, p = 0.9218for a two-tailed o =
0.05. For p<0.05 level of significance, the two tailed p value of 0.9218 (for a = 0.05)
leads us to fail to reject the null hypothesis.

Similarly, within the other group, the null hypothesis assumes that there is no
significant difference between groups that preferred web-based training and got web-
based training and those that preferred web-based training but got classroom training. A
t-test indicated that # (21) = 0.464, p = 0.658 for a two-tailed a = 0.05.

For p<0.05 significance, the obtained two tailed p value of 0.658 leads us to fail to reject
the null hypothesis.

The tests show no significant difference within the groups with preference
satisfied and the groups whose preference was not satisfied. While this was not
hypothesized in the research goals, data available warranted an examination to see if
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preference had an effect on performance. The data were analyzed within each treatment

group to observe effects within the groups only and no other interactions were examined.

3.7 RESULTS

The summative evaluation seeks to evaluate the actual effectiveness of the
developed training tool before deployment. By meeting the instructional goal of
achieving 80% mean on accuracy scores for classification in the summative evaluation,
the effectiveness of web-based training for training users on the UAF Explorer was
ascertained. Gain scores between pretests and posttests conducted for a control group and
an experimental group measured effectiveness. Both groups showed a positive gain with
significant differences between the pre -posttests within each group. However between
the control group and the experimental group there was no significant difference in gain
scores.

Subjective data were obtained for trainee reaction to the training and impact on
the learners. Tests on this data also revealed no significant differences between the
ratings for each group. Both of these results supports the use of the constructed web-

based training tool to train users on the UAF Explorer tool.
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CHAPTER 4: CONCLUSIONS AND FUTURE RESEARCH

4.1 CONCLUSIONS

The overall purposes of this study were to design a training tool for the UAF
Explorer using the systematic design of instruction approach and quantitatively evaluate
its effectiveness. Design of the tool involved designing the content, the interface and
iterative formative evaluation studies to optimize the training tool developed. The first
part of the research concentrated on actually developing the functional training tool. This
was followed by 3 rounds of formative evaluation. The effectiveness of the tool was then
evaluated by using a pretest-posttest design.

Trainees often found the use of the PBL approach very important in learning to
classify problems using the hierarchical structure of the UAF. This might validate earlier
studies (Fekete et al., 1998) that support the use of PBL in computer science and other
sciences. The formative evaluation process is used to evaluate and address problems if
any at an early stage in the design process ( Hix & Hartson , 1993). This proved to be
invaluable in designing as many problems were encountered and effectively addressed
early to produce a tested and refined training tool for the subsequent study. The training
tool met the objectives set for formative evaluation after 4 rounds of testing on the
original tool as shown in Figure 2-2.

Summative evaluation centered on measuring performance to ascertain the
effectiveness of both training media. Gain scores between pretests and posttests
conducted for a control group (classroom based training) and an experimental group
(Web based training) were used as measures of effectiveness. Both groups showed a
positive gain with significant difference between the pre and posttests within each group.
The instructional goal of achieving 80% mean on accuracy scores for classification was
met. However between the control group and the experimental group there was no
significant difference in gain scores. Qualitative data were obtained to gauge trainee
reaction to the training and impact on learner and no significant differences were
observed between the ratings for each group.

Based on this research, it is observed that web based training is as effective as
classroom training and provides a cost effective alternative to classroom training and

other training media.
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While the results obtained show a higher gain for the web-based training tool and
higher scores on the posttests, generalizing these results to include all comparisons of
hypermedia based training to traditional training is not warranted. Past studies
(Blanchard, 1990; Compeau and Higgins, 1995; Dillon and Gabbard, 1998) fail to
conclusively point to either as being the better medium, except under the conditions
specific to that study. The same applies to this study and within the constraints of the
study, web based training can be concluded to be effective for training novice users on
the user action framework explorer.

It is also seen that data obtained do not indicate that performance has no
correlation with preference as measured before the experiment. The use of web based
training and short tutorials for training in skills and toolkits should assume significance

and present a chance to use the reach of the web for creating an awareness of such tools

and skills.

These results somewhat differ from earlier studies that show that independent
variables collectively influence novice learning of computer systems (Nielsen, 1994;
Pennington, 1981). But earlier works treated independent variables as a whole and tried
to measure their effect on the measured variable. However this research seeks only to
address the effects of one such variable, preference of training medium on actual
performance. A well-designed study seeking to establish effects of preference on actual
learning performance has been suggested in the future research section to study such
interactions.

This research also supports the use of a web based training tool for the User
Action Framework Explorer tool as a cost effective training medium. Given that
effectiveness matches the effectiveness of classroom training, the inherent cost —
effectiveness and how the world-wide web lends itself to distance learning to a
distributed audience, it is hoped that the web tool gradually phases out classroom training
for the purpose of educating researchers and students on the use of the UAF toolkit. The
combination of cost-effectiveness and training effectiveness lends immense credibility to
the proliferation of web-based training tools for specific purposes. The concluded
research illustrates this point well as the target audience of usability professionals and

students represent a demographic that uses the web extensively (Appendix- A) and have
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no infrastructure/bandwidth and other high initial capital costs that is normally inherent to
the use of web-based systems as a training medium. This also presents the developers
with enormous flexibility and reach into the research community in terms of exposure for
the UAF. Based on this research, it is observed that web based training is as effective as
classroom training and provides a cost effective alternative to classroom training and
other training media. Also worth mentioning is that from the data analysis stage onwards
potential trainees and usability engineers have consistently expressed interest in
understanding the use of such a toolkit and the contributions of such a framework to the

usability community.

4.2 FUTURE RESEARCH

Interactive fully functional training tool with synchronous and asynchronous
communication and compare to the static version.

The subjective ratings after the posttests brought out the need for a more
streamlined training tool, which allowed for communication between the trainees and the
instructor if necessary. While that was beyond the scope of this study, it is definitely an
interesting topic as the UAF by nature of its structure is difficult to understand and
classification has in the past been time consuming and complicated. Therefore it would
be good to have some form of communication for clarifications that the students would
have in order to simulate a classroom experience. This would also enable comparing

various levels of interactivity in training.

Investigating emerging technologies in training and testing.

As early as 1995, three emerging training techniques training through Internet,
Performance Support Systems, and Videoconferencing had been identified (Fitzgerald
and Cater-Steel, 1995). At the present time, research is ongoing to validate these
proposed technologies. However as training requirements evolve, so will such techniques
and tools and this should be seen as an evolutionary process. The role of new and
emerging technologies should be investigated with regard to training needs. There exist
numerous Rapid Application Development (RAD) tools like camtasia and Macromedia

Director that make designing and developing tutorials with high multimedia content and
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A/V support easy. These create training programs in the form of portable tutorial files
that can be viewed by anyone, anywhere with a PC and required software. This presents
interesting opportunities to satisfy training demands for toolkits like the UAF that adds
value to regular data analysis by extending the reach of such skills to remote users.
Besides, camtasia has a role to play in remote usability evaluation as it allows evaluators
to record screen actions and with audio. Efforts are currently underway to examine such

techniques.

Alternative approaches to training development.

This research concentrated on developing a training program using the Dick and
Carey systems approach model for designing instruction with training content developed
partly on the problem based learning approach coupled with a few facets of the
minimalist design approach. Efforts can be made to study the efficacy of each of these
content development models separately.

Other research interests could include studying the effects of variables like
preference, setting and the interactions of these with learning and training effectiveness.
An attempt was made to briefly examine this topic in this research but an entire study

devoted to this might yield some interesting results.

The following section addresses future research specific to the efforts of the Usability
Methods and Tools lab.
Explore a more valid framework for higher reliability using the UAF.

The existing structure of the User action framework, by its nature, has a lot of
ambiguity in the lower levels. While the scoring of the tests were done taking into
account that reliability decreases at the lower levels, steps could be taken to cement the
foundations for accurate and inaccurate answers by having a more valid extraction-
classification process. Some of the ambiguity involving wording the usability problems
can be addressed by exploring the option of integrating the UAF with a problem
identification-extraction mechanism that lets the usability practioners identify the

problem from a scenario themselves and then classify it.
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Development of the UAF

Through the various stages of evaluation, data were obtained that identified issues
with the structuring and working of the UAF itself. Efforts to address these issues might
include an attempt at eliminating ambiguity in wording, especially towards the lower
levels and an information architecture approach to designing the framework. Besides
there are issues associated with the user interface of the UAF but formative evaluation
conducted on the UAF during the course of this study might have since corrected some of

the problems with the UAF.

Development of the UAF toolkit built around existing tools with integrated training.

Inherent to the UAF is a thorough understanding of human factors concepts
without which the use of the UAF is limited. While the UAF is useful as a classification
framework, the acceptance of it might hinge on the toolkit that is built around usability
and understandability of the underlying concepts. The web based training tool is an
effective practice tool that can aid many future learners become effective usability
professionals. Leveraging on this, an integrated UAF toolkit that incorporates training
with other tools like the UPC, UPI and the explorer needs to be developed and this would
make the UAF toolkit very useful to usability practitioners.
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Appendix A: Needs Analysis

Data Collection

To collect information that will help determine various requirements of training program,
a combination of three data collection procedures were used. Questionnaire for untrained
incumbents (usability practitioners), subject matter expert interviews and user surveys for
graduate students (who have taken the usability engineering course) were selected as
optimal methods to collect data. An effort is made in this section to explain these
procedures in detail.

Questionnaires

It was decided to administer a questionnaire to untrained incumbents, the usability
practitioners in the real field. They are the main trainee class for this project and also the
main user class of User Action Framework. However, since our subjects have no
exposure to UAF, a word document giving a brief introduction about UAF

was also sent with the questionnaire. They have had experience in the usability field and
encountered real-world problems in the same. The questionnaire consisted

of 11 open-ended questions and was sent out to 10 usability practitioners. The subjects
had varying backgrounds in fields related to usability engineering and were selected from
User Works, Inc, a consultancy firm specializing in usability engineering. The
questionnaire was designed to collect information about users’ training requirements. The
questionnaires were sent via e-mail since our subjects were remotely located.

Subject matter expert interviews

Three subject matter experts were interviewed to obtain information about some basic
aspects about User Action Framework. The subject matter experts were identified as the
people involved in the development of the UAF tools. They have an “in-depth”
knowledge of the UAF concepts, which would be necessary for the development of the
tools. Keeping the questions) open ended ensured that they would be able to

give us input on issues that we may have not considered as yet and yield more
information than an objective questionnaire. The answers and comments were recorded

using a tape recorder and transcribed to get the most important details.
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User survey

Fifteen graduate students who have taken usability engineering course at Virginia Tech

participated in a Likert type scale survey (Appendix 4). The course provided the students

an exposure to the UAF concepts. They were asked to classify some usability problems

according to the structure of UAF in their homework assignments. The survey was useful

to collect information about users’ skills and preferences.

Results

Questionnaires

Table 1 summarizes the major findings from the questionnaires given out to ten usability

practitioners:

Questions

Answers

What is your academic and professional

background?

* MS — Human Factors Engineering., Focus

on HCI

* MS, PhD — Experimental Psychology

* MS — Technical Communication
* 3+ years experience in usability

evaluation

(Including usability testing and heuristic

evaluation)

What is your prior experience with
post-usability testing procedures like

data classification, data analysis etc?

* Informal classification of data on a

project-

specific basis

» Using spreadsheets to classify data

* Classification according to severity
ratings

(e.g., Low, Medium, High) and make
global

level design recommendations

Have you had exposure to any tool for

* No
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performing post usability testing data

analysis?

* Yes - most seem to be too laborious for
the

results returned

Have you ever received formal
instruction in conducing a post-usability
data classification, analysis etc? If yes,

please explain briefly

* No
* Referred to several other reports and
created

own style of classification and reporting

Do you do post-usability testing
procedures alone or in teams?

* Alone

* Alone
* In teams

* Both

How do you feel about being trained on
understanding a knowledge base, to be
able to use a tool with real world

usability data?

* Would welcome it
 Time and money expended versus the
return

should be considered

What do you expect to learn out of a

training program like this for the UAF?

* To consistently classify usability
problems

* Vocabulary, tools, and standards shared
by

usability practitioners

* Underlying framework and context for
use,

procedures for use, limitations and
constraints, future directions, time
estimates

for use

Preference for training medium

* Self paced instructions with manual
available

e One-on-one
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* Lecture / classroom
Given the scope of the UAF, what do * Time
you see as constraints (personal and * Money
organizational) towards being trained * Acceptance among usability practitioners
on the UAF? » Accommodating new hires i.e. to get
people
up-to speed

Table 1: Findings from Questionnaires

Subject matter expert interviews
Presented below in table 2 is a summary of the results collected from interviewing the

subject matter experts. The questions asked during the interview have been given in

appendix 3.

Table 2: Findings from interviews

Questions Answers

How did you learn to use the UAF? * Existing training. (CS 5714 course)

* Self-learning by trial and error

Do you think this training was adequate? * No
*Yes

Is the UAF easy to learn? * Background dependent.
* No. Background independent.

* In its current version, no comments.

What background would you consider * Human factors/cognitive psychology
necessary to understand the UAF? background
would help more than anything else

* Even brief exposure to HF basics would
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help
» Strongly favors HF background

What are the difficulties that you
encountered when learning to use the
UAF?

(Problem areas)

* Navigating the UAF tree

* Navigation- the interface does not support
easy

navigation

* Differentiating between similarly worded

causative factors at the lowest level

Following from your difficulties, what do

you think should be done to avoid them?

* High-level descriptions that goes deeper
into the

UAF tree

* Rewording key identifiers in the UAF to
avoid

ambiguity

* Large number of carefully worded

examples

What do you see as constraints to a training

program for the UAF?

« Still in development and hence not yet in
a stable

form

* Introduces a lot of new terminology that
might not

be too simple to understand

Comments/suggestions

» Walking though the decision-making
process and

Norman’s model would help understand
the UAF

 Having a large problem base to work with
while

training should increase accuracy in

classification
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* Providing for instantaneous feedback
when

solving example problems

1.4.3 User Survey
The following graph (Fig 1) shows the skill level classification of the respondents. As
mentioned earlier, fifteen graduate students who have taken usability-engineering course

at Virginia Tech participated in this survey.

No. of 4-
Respondents 3-

0-
Poor Novice Average Good Expert
Skill Level

Figure 1: Skill level classification
Results of the survey are given in Table 3. Results are presented as average score for each

statement

Table 1: Results from user survey

Statement Average Value | Corresponding label
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The concept behind the UAF is

easy to learn

2.2

Disagree

I had trouble traversing the

UAF tree

4.6

Strongly agree

What do you think about the
structure in which the UAF is

organized?

3.1

OK

Have you received any training
at all to use the UAF other than

what was taught in the class?

1.3

None

The language used in the UAF
is too technical even for people
with some usability knowledge

to understand

3.3

Neither  disagree

agree

nor

The UAF introduces a lot of
new terminology (e.g.,

Translation, Affordance etc)

3.9

Agree

Training is necessary to

effectively use the UAF

4.2

Agree

Fig 2 shows the respondents’ preference towards effective training medium to distribute

the training content:
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No. of
Respondents

Web-based Class/lecture One-on-one Workshop Manual

Training medium

( source: Balasubramanian et al., 2000 URL.:

http://hci.ise.vt.edu/williges/ise5634/uaf.pdf’)

70



Appendix B: Checklist for SME evaluation

Instructions: please complete the following questions by choosing the appropriate

choices.

Is information presented in relevant context?

YES NO

Comments:

Is the organization of information into relevant sets and subsets (modules)?

YES NO

Comments:

Does Feedback contain information about correctness of a response as well

incorrectness of response?

YES NO

Comments:

Do examples, contexts and applications progress from simple to complex, familiar

to unfamiliar and concrete to abstract?

YES NO

Comments:
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Are measures of performance congruent with goals and objectives of instruction

and target learner characteristics?

YES NO

Comments:

Does the instructional content maintain accuracy of facts,figures,data etc.?

YES NO

Comments:

Is there sufficient use of lists/tables and figures to summarize and encapsulate

information?

YES NO

Comments:

Is repetitive practice provided to enable learners to smooth out the routine and if

possible automate the skill?

YES NO

Comments:
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In the space provided below, indicate if any, features on the UAF that warrants inclusion

to or exclusion from the training.

Inclusions:

Exclusions:
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Appendix C: Questionnaire for formative evaluation

Instructions: Please indicate how strongly you disagree or agree to the statements by

circling using the scale provided. Try to respond to all the items.

There are clear navigational aids that tell me where I am.

Strongly Disagree  Disagree Neither Disagree nor Agree Agree Strongly Agree

It is easy to find the information I need using the training tool.

Strongly Disagree Disagree Neither Disagree nor Agree Agree Strongly Agree

I like using the UAF training tool system.

Strongly Disagree Disagree Neither Disagree nor Agree Agree Strongly Agree

The training tool system has all the functions and capabilities that I expect it to have.

Strongly Disagree Disagree Neither Disagree nor Agree Agree Strongly Agree

I am able to complete my tasks easily using the interface.

Strongly Disagree  Disagree Neither Disagree nor Agree Agree Strongly Agree



The UAF Explorer tool makes it easier for me to organize my thoughts
about a usability problem.

Strongly Disagree ~ Disagree Neither Disagree nor Agree Agree Strongly Agree

Instructions:

Please indicate your subjective opinions on the interface using the number scale

provided. Try to respond to all the items.

Reading characters on screen

Hard -2 -1 0 1 2 Easy

Organization of the Information

Confusing -2 -1 0 1 2 Very clear

Sequence of screens

Confusing -2 -1 0 1 2 Very clear

Use of terms throughout tasks

Inconsistent -2 -1 0 1 2 Consistent

Use of popup windows

Unhelpful -2 -1 0 1 2 Helpful

Overall reaction to the interface

75



Terrible 1 2 3 4

Difficult 1 2 3 4
Frustrating 1 2 3 4
Dull 1 2 3 4

Using the UAF Explorer will make understanding usability concepts

harder

0 1 2 3 4 5 6 7 8 9

End of questionnaire. Thank you.

5 Wonderful

5 Easy

W

Satisfying

W

Stimulating

easier
10
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Appendix D: Informed consent for Formative Evaluation.

INFORMED CONSENT FORM

Title of Project: Evaluation of Training Tool for the UAF Explorer
Principal Investigators: Venkatramanan Balasubramanian, Dr. Rex H. Hartson

PURPOSE OF PROJECT

You are invited to participate in an evaluative study to evaluate a web based training tool
for the User Action Framework explorer tool.

INFORMATION

This activity will require about one session of 2-3 hours. These sessions will take place
at the Usability methods and Tools lab at 102,McB.

Sessions will be videotaped. We will use the tapes to gather required important
information you provide during the session.

In each session, you will be given a task list and asked to read through training modules
and complete tasks associated with those scenarios. Computers will be used for each
task. Our goal is NOT to evaluate YOUR skills, but to determine how the design of
instruction and information can be improved.

RISKS
There are no physical or emotional risks associated with this research project.
BENEFITS

At the end of this session, you will be provided with a copy of this form. At the bottom
of this form, you will find contact information that can be used to contact the principal
investigators after the research has been completed in order to receive information about
the results.

CONFIDENTIALITY

The information gained in this research project will be kept strictly confidential. At no
time will the researchers release the results of the study to anyone other than individuals
working on the project without your written consent. You will be identified only by a 3-
digit study code. Data will be stored securely and will be made available only in the
context of research publications and discussion. No reference will be made in oral or
written reports that could link you to the data nor will you ever be identified as a
participant in the project. When clips from video-tapes are used for presentation, your
faces and name-references will be edited so that your confidentiality is protected
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COMPENSATION

For your participation you will be compensated at $7.50 an hour.

FREEDOM TO WITHDRAW

You are free to withdraw from this study at any time without penalty.

APPROVAL

This research project has been approved, as required, by the Institutional Review Board
for Research Involving Human Subjects at Virginia Polytechnic Institute and State
University and by the Department of Industrial and Systems Engineering.
PARTICIPANT’S RESPONSIBILITIES

It is very important that you keep the activities and information discussed confidential,
since others will be participating in this research. You will be encouraged to think aloud
during the course of the study.

QUESTIONS

If you have questions, or do not understand information on this form, please feel free to
ask them now.

PARTICIPANT’S PERMISSION
I have read and understand the Informed Consent and conditions of this project. I have
had all questions answered. I hereby acknowledge the above and give my voluntary

consent for participation in this project.

If I participate, | may withdraw at any time without penalty. I agree to abide by the rules
of this project.

Signature

Date
CONTACT

If you have questions at any time about the project or the procedures, you may contact the principal
investigators, Drs. Rex Hartson at 231-6270, hartson@vt.edu or Tonya Smith-Jackson at 231-4119,
smithjack@vt.edu .

If you feel you have not been treated according to the descriptions in this form, or your rights as a
participant have been violated during the course of this project, you may contact Dr. David Moore, Acting
Chair of the Institutional Review Board Research Division at 231-5281.
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Appendix E: Task list for Small group evaluation/Usability testing in Formative

Evaluation

Instructions: You are allowed to move between modules as and when you wish as long as

you complete the practice questions marked out here.

Task 1: Read module 1 thoroughly

Task 2: Read module 2 thoroughly and attempt practice session Q’s 1- 10.

Task 3: Read module 3 and attempt practice sessions questions. See the solution only

after you have tried classifying.

Solution for practice session 1:

Solution for practice session 2:

Task 4: Read module 4 thoroughly and attempt practice sessions. See the solution only

after you have tried classifying.

Solution for practice session 1:

Solution for practice session 2:

Task 5: Read module 5 and attempt practice sessions. See the solution only after you

have tried classifying.
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Solution for practice session 1:

Solution for practice session 2:

Task 6: Read module 7 thoroughly and attempt practice sessions. See the solution only

after you have tried classifying.

Solution for practice session 1:

Solution for practice session 2:

Task 7: Read module 8 and attempt practice session. See the solution only after you have

tried classifying.

Solution for practice session 1:
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Appendix F: Data from Formative Evaluation

Table A-1: Time taken for task completion during formative evaluation.

Task

Time taken for

participant #

2

3

Read module 1

20

22

19

20

Read module 2 and
attempt the practice
session.

14

18.5

20.5

18

Read module 3 and
attempt the practice
session.

22

18.5

24

27

Read module 4 and
attempt the practice
session.

21

17

20

26

Read module 6 and
attempt the practice
session.

16

18

23

28

Read module 7 and
attempt the practice
session.

10

5.5

6.5

14

Total Time

103

99.5

128

133

Table A-2: Accuracy scores on iteration 1 for small group evaluation.

” Accuracy score for participant # M

.

Question 1 5 3 4 ean
1 10 10 9 7 9
2 8 7 10 6 7.75
3 10 8 10 7 8.75
4 5 6 9 8 7.0
5 8 10 8 7 8.25
6 10 10 9 9 9.50
7 6 7 8 6 6.75
8 10 8 10 9 9.25
9 7 8 10 8 8.25
10 8 6 9 9 8.0

Total 83 80 92 76

Average 82.75
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Table A-3: Time taken for task completion during formative evaluation.

Task Time taken for participant #
1 2 3
Read module 1 21.5 16 18
Read module 2 and
attempt the practice 17 20 16.5
session.
Read module 3 and
attempt the practice 20 16 19
session.
Read module 4 and
attempt the practice 25 14.5 22
session.
Read module 6 and
attempt the practice 18 14 15
session.
Read module 7 and
attempt the practice 12.5 6.5 8
session.
Total Time 114 87 98.5

Table A-4: Accuracy scores on iteration 2 for small group evaluation

Accuracy score for participant #
Question # Mean
1 2 3

1 8 10 6 8
2 7 7 9 7.6
3 10 8 8 8.6
4 6 8 10 8.0
5 7 9 8 8.0
6 6 10 8 8.0
7 4 8 6 6.0
8 10 8 7 8.34
9 8 8 8 8.0
10 8 8 8 8.0

Total 74 84 78

Average 78.6

Table A-5: Summary of mean accuracy scores on questions.
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Mean(SD) scores
averaged over both
iterations
(n =4+3)

Question #

8.50(1.0)

7.67(1.1)

8.67(0.75)

7.50(1.04)

8.12(0.89)

8.75(0.95)

6.37(1.49)

8.80(0.80)

O || QNN | [W|IN|—

8.12(0.69)

—
S

8.00(0.57)

Appendix G: Pretest for classroom training group and web-based training group.
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Instructions

1. This is a test used only for a study and should not take more than an hour or so to
complete. We know that you have not yet covered this topic in class but we
wanted to get an idea of whether people can use this tool without any given
training at all. Don’t worry if you can’t answer or if you are not confident of your
answers. Your answers will not count against your grade. Please use the following
URL: http://hemlock.cs.vt.edu/training
to classify the questions under the structure of the UAF as discussed in class.

2. The solution to a problem is the path shown in the topmost part of the web page
when you have gone to the lowest level. These are clickable links in case you
need to go back to other parts of the UAF. Fill in an alternate solution only if you
are unsure if your first choice or can’t decide between the two choices.

3. Keep explanations brief and to the point. Explanation is the reason why you chose
that path to classify the usability problem using the Explorer.

4. After you finish the problem set, we would like you to complete a short
questionnaire that seeks some information about you. Thanks for

participating in this study.

Reminder: You will not be graded on accuracy of solutions for this assignment,

but on whether you attempt these questions using the UAF and turn it in.

Please write down your name and student ID number at the top of this sheet and

return all the sheets together with the questionnaire.

1. The Advanced button
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The Open dialogue box of word has a set of buttons on the upper right hand corner that

are labeled :Open, Cancel and Advanced..

= & aleley =

Look in: I@ My Documents

A ipal

Corel User Files
My Pickures
0ld Excel Documents

Find files that match these search criteria:

File marne: * | Texkor property:
| = |

-

Files of byvpe: IWord Documents j Last modified: Iany time

=l

Open

Cancel

i

Advanced, .,

Eird Mow

Mew Search

i

|u file(s) found.

These appear to be a set of buttons directly related to the Open function. The lower
portion of the dialogue box is about the Find function, which can be needed in

conjunction with the Open function. Offering the Find as part of the Open function is

good design because it gives an affordance to a likely related task. This problem, though,

is about the button, up in the Open group, labeled "Advanced." It turns out that this
button actually goes with the Find function. When you click on it, it leads to the

"Advanced Find..." dialogue box. This can be confusing, disrupting, and distracting.

Solution (first choice):

Alternate Solution:

Explanation:

85



2. Resetting the screensaver timeout

A user did not want to be bothered by the screen saver kicking in during lulls in computer
usage during the day. So he decided to reset the timeout on the screensaver. This user
pulled up the control panel for Display and clicked on the screen saver tab and saw a
screensaver field labeled "Wait", followed by a text box containing "15", followed by
"minutes". Wanting to set it for at least and hour and a half before the screensaver
activated, he selected the "15" and typed over it with "90", and clicked on OK. The
dialogue box disappeared, and he returned to his work. He was a little surprised
sometime later when the screensaver activated after only 60 minutes. It turns out that
this feature is limited to 60 minutes.

But this case isn't about that problem. This problem is about the fact that, after
performing the task, the user wasn't aware that he had entered an erroneous (not
accepted) value. After he clicked on OK, the dialogue box apparently disappeared and

no indication was given that the input wasn't fully accepted.

Solution (first choice):

Alternate Solution:

Explanation:
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3. Doesn’t like the colors

After performing several tasks during a usability testing session, a user voluntarily
commented that she thought the whole interface suffered from bad use of colors. In some
places the colors were too bright and hard to look at for very long. In other cases, the

colors for different objects were too close to each other and difficult to distinguish.

Solution (first choice):

Alternate Solution:

Explanation:

4. User wants to reuse document numbers in a document retrieval system.
A user of a personal document retrieval system has been deleting numbered documents.
The user now wants to reuse the old document numbers, but the system does not allow

this.

Solution (first choice):
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Alternate solution:

Explanation:

5.Doesn’t understand spreadsheets

A relatively new user of spreadsheets thought he knew at least the basics. However, he
was occasionally surprised and confused about certain features such as the automatic re-
calculation of formulae in some cells when values here were changed in other cells. It
became clear that he didn’t know how to approach his assigned tasks because he really

didn’t understand enough about how spreadsheets work.

Solution (first choice):

Alternate Solution

Explanation:
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6. Message Tone
A user of a database application gets this message five seconds after invoking a
command to do a database transaction: "Still processing your request. Guess I'm a little

slow today." This problem is just about the tone of the message.

Solution (first choice):

Alternate Solution

Explanation:

7. No-Fill Choice not obvious

In PowerPoint, the user wanted to remove any fill color from a rectangle she had drawn.

The fill color tool on the graphics tool bar has a "no fill" choice at the top, but it does not
look like an active button, even when you put the cursor over it. The user who wanted no
fill, went by that button, not knowing it could be selected, and used the white fill choice in

the palette below, but that was the wrong choice and had to be undone.

Solution (first choice):
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Alternate solution:

Explanation:

8. Icon too small
In a CAD/CAM program, the icon to print a page is very small and located too close to
other icons. As a result expert users, who are usually working very fast, often click on

the wrong icon and lose time having to recover.

Solution (first choice):

Alternate Solution:

Explanation:

9. Exit label
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The label on a button for dismissing a dialogue box says, "Exit." The user thinks this is
probably the way to leave the dialogue box, but is hesitating because of the uncertainty
and a little intimidation caused by the word "Exit." The user is worried that it might

cause an exit from the whole system, possibly losing some work.

Solution (first choice):

Alternate solution:

Explanation:

10. Data entry format missing

User is filling out an on-line form and gets to a field for a date, but there is no indication

about what format to use. The user tries something and gets an error message and then

is able to correct it and get the system to recognize the date.

General I ‘When I Stafus I Motes I

What: |Group besting

—This ocours LY
C Daily Every S week(sion
® feakly
™ Mon ¥ Tue [ wed
C Monthly
C Thy [ Fii [ Sat ™ Sun
C Yearhy
—Dwratian
Effectve I
Date
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Solution (first choice):

Alternate Solution:

Explanation:
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Thank you for participating in this evaluation of the training tool for the User Action
Framework. Please answer the following questions as clearly as you can.

1. Name:

2. Gender: Male Female Academic Level: Masters PhD

3. Major of Study:

4. How many university-level courses have you taken that have addressed human factors,
HCI or other usability concepts such as evaluation methodologies or other usability
techniques. (Please check one):

None

1-2

3-5

5+
Besides academic courses, do you have any practical experience in usability evaluation or

human factors/HCI concepts. If yes, state the nature and duration of your experience.

YES NO

5. Based on the limited exposure you have had on the UAF, how would you rate your

skill on classifying problems using the UAF at this stage? (Circle your choice)

Poor Fair Good Excellent

6. What is the frequency of your use of: (Please circle your choice)
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Computers

Very Rarely Rarely Sometimes Frequently Very frequently

Web browsers

Very Rarely Rarely Sometimes Frequently Very frequently

7. Rank order your preference of medium for delivery of training for acquiring computer based
skills (like learning a software package etc.). Please use 1, 2, 3, and 4 to rank your preferences.
Use 1 for “most preferred”, 2 and 3 as your next respective preference ranks, and 4 as “least
preferred”. Please use only 1 number for each training delivery system and use each number only
once.

Web based training

Classroom training

Paper based/Instruction manual

Audio/Video training

8. Have you used ever used an on-line instructional tool (ex. training tool, on-line
course)?
Yes No

If yes, please describe this tool:

9. Do you think it would be difficult to learn the structure and function of the User Action

Framework Explorer tool? Why or why not?

Thanks for completing this questionnaire. If you have further questions, you can
contact the researcher at: vbalasub@vt.edu.
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Appendix H: Posttest for classroom training and web-based training groups

Instructions

5. Your answers will count against your grade. Please use the following URL:
http://hemlock.cs.vt.edu/training
to classify the questions under the structure of the UAF as discussed in class.

6. The solution to a problem is the path shown in the topmost part of the web page when
you have gone to the lowest level. These are clickable links in case you need to go back
to other parts of the UAF. Fill in an alternate solution only if you are unsure if your first
choice or can’t decide between the two choices.

7. Keep explanations brief and to the point. Explanation is the reason why you chose that
path to classify the usability problem using the Explorer.

4. Note that the version of the UAF explorer you used will have changed from the last study.
The changes are minor and designed to make using the explorer easier. It includes color-
coding, increasing font sizes and so on.

Reminder: You will be graded on accuracy of solutions for this assignment.

* Please fill in your name and student ID number at the top of this

sheet and email the document to vbalasub@vt.eduand

dtessend@vt.edu .

* In the subject of the email, include: ‘CS5714 - HW#3’
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1. Message Tone
A user of a database application gets this message five seconds after invoking a
command to do a database transaction: "Still processing your request. Guess I'm a little

slow today." This problem is just about the tone of the message.

Solution (first choice):

Alternate Solution

Explanation:

2. The Advanced button
The Open dialogue box of word has a set of buttons on the upper right hand corner that
are labeled :Open, Cancel and Advanced..

‘Open 7]
Look in: I@ My Documents j ‘alll IE__ :|§E|| EI

Corel User Files Open
My Pickures
Cancel

0ld Excel Documents

i

Advanced, .,

Find files that match these search criteria:

File marne: I j Texk o properky: I j Eird Mow |
Files of byvpe: IWord Documents j Last modified: Iany time j Mew Search |
|u file(s) found.

These appear to be a set of buttons directly related to the Open function. The lower
portion of the dialogue box is about the Find function, which can be needed in
conjunction with the Open function. Offering the Find as part of the Open function is
good design because it gives an affordance to a likely related task. This problem, though,
is about the button, up in the Open group, labeled "Advanced." It turns out that this
button actually goes with the Find function. When you click on it, it leads to the
"Advanced Find..." dialogue box. This can be confusing, disrupting, and distracting.
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Solution (first choice):

Alternate Solution:

Explanation:

3. No-Fill Choice not obvious

In PowerPoint, the user wanted to remove any fill color from a rectangle she had drawn.

The fill color tool on the graphics tool bar has a "no fill" choice at the top, but it does not
look like an active button, even when you put the cursor over it. The user who wanted no
fill, went by that button, not knowing it could be selected, and used the white fill choice in

the palette below, but that was the wrong choice and had to be undone.

Solution (first choice):

Alternate solution:

Explanation:

4. Icon too small
In a CAD/CAM program, the icon to print a page is very small and located too close to
other icons. As a result expert users, who are usually working very fast, often click on

the wrong icon and lose time having to recover.

Solution (first choice):
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Alternate Solution:

Explanation:

5. Resetting the screensaver timeout

A user did not want to be bothered by the screen saver kicking in during lulls in computer

usage during the day. So he decided to reset the timeout on the screensaver. This user
pulled up the control panel for Display and clicked on the screen saver tab and saw a
screensaver field labeled "Wait", followed by a text box containing "15", followed by
"minutes". Wanting to set it for at least and hour and a half before the screensaver
activated, he selected the "15" and typed over it with "90", and clicked on OK. The
dialogue box disappeared, and he returned to his work. He was a little surprised
sometime later when the screensaver activated after only 60 minutes. It turns out that
this feature is limited to 60 minutes.

But this case isn't about that problem. This problem is about the fact that, after
performing the task, the user wasn't aware that he had entered an erroneous (not
accepted) value. After he clicked on OK, the dialogue box apparently disappeared and

no indication was given that the input wasn't fully accepted.

Solution (first choice):

Alternate Solution:

Explanation:
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6. Data entry format missing
User is filling out an on-line form and gets to a field for a date, but there is no indication
about what format to use. The user tries something and gets an error message and then

is able to correct it and get the system to recognize the date.

General I ‘When I Stafus I Motes I

What: |Group besting

—This ocours LY
C Daily Every S week(sion
® feakly
™ Mon ¥ Tue [ wed
C Monthly
C Thy [ Fii [ Sat ™ Sun
C Yearhy
—Dwratian
Effectve I
Date

Solution (first choice):

Alternate Solution:

Explanation:

7. Doesn’t like the colors

After performing several tasks during a usability testing session, a user voluntarily
commented that she thought the whole interface suffered from bad use of colors. In some
places the colors were too bright and hard to look at for very long. In other cases, the

colors for different objects were too close to each other and difficult to distinguish.
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Solution (first choice):

Alternate Solution:

Explanation:

8. User wants to reuse document numbers in a document retrieval system.
A user of a personal document retrieval system has been deleting numbered documents.
The user now wants to reuse the old document numbers, but the system does not allow

this.

Solution (first choice):

Alternate solution:

Explanation:

9. Exit label

The label on a button for dismissing a dialogue box says, "Exit." The user thinks this is
probably the way to leave the dialogue box, but is hesitating because of the uncertainty
and a little intimidation caused by the word "Exit." The user is worried that it might

cause an exit from the whole system, possibly losing some work.

Solution (first choice):

Alternate solution:
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Explanation:

10.Doesn’t understand spreadsheets

A relatively new user of spreadsheets thought he knew at least the basics. However, he
was occasionally surprised and confused about certain features such as the automatic re-
calculation of formulae in some cells when values here were changed in other cells. It
became clear that he didn’t know how to approach his assigned tasks because he really

didn’t understand enough about how spreadsheets work.

Solution (first choice):

Alternate Solution

Explanation:
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Appendix I : Informed consent for Summative Evaluation

Virginia Polytechnic Institute and State University

Informed Consent for Participants of Investigative Projects

Title of Research Project: Evaluation of Training for the UAF Explorer tool.

Investigators:

VenkatRamanan Balasubramanian, Dr.Tonya Smith Jackson, and Dr.Rex Hartson
Phone No. (Off): (540) 231 4119

Location of Investigation: Blacksburg, Virginia

Purpose of Study:

This study is being conducted to evaluate a training program design for the User Action
Framework Explorer Tool and measure the effectiveness of web based training tool to

train people to classify usability problems based on the UAF.

Principal investigators

Venkatramanan Balasubramanian
Dr. Tonya L. Smith Jackson, PhD
Dr.Rex Hartson, PhD

Procedure

If you decide to participate in this study, the test administrator will describe the procedure
to you verbally during the time of the experiment. A brief description is as follows: the
participant will have to come to one of two labs that will serve as training locations. Each
participant will have to come in for 1 to 3 training sessions over a week’s time and each
session will last approximately 75 minutes. At the end of all the sessions the participant
will take a post-test and answer a questionnaire to help evaluate the effectiveness of the

training tool.
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Rights

Any published data will not reveal your identity. You will be assigned a Participant
Identification Number so that we may keep all data collected confidential. If you decide
to participate, you are free to withdraw your consent at any time without penalty.

If you have any questions, we expect you to ask via email or telephone. The test
administrators will be happy to answer them. Your electronic or real signature indicates
that you have read and understand the above information that your questions have been
answered to your satisfaction, and that you have decided to participate based on the

information provided on this form.

Risks
No specific risks have been identified though it can be mentioned that the risks
encountered in this evaluation will be minimal and are typical of the everyday risks

encountered by personal computer use.

Benefits

Your participation in this project will provide information that may be used to improve
the usability and effectivenessof the training tool for the UAF. No guarantee of benefits
has been made to encourage you to participate. You may receive a synopsis summarizing
this research when completed. Please leave a self-addressed envelope with the

experimenter if you wish a copy of the results to be sent to you.

Confidentiality

Confidentiality of personal information identifying the subject will be maintained. This
information will be excluded from the test data by the assignment of a participant code at
the time of the administration of the test and will only be made available for official

purposes.

Approval of Research

This research has been approved, as required, by the Institutional Review Board for

projects involving human subjects at Virginia Polytechnic Institute and State University,
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and by the Department of Industrial and Systems Engineering.

Participant’s rights

Any published data will not reveal your identity. Your participation in this evaluation is
voluntary. If you choose not to participate in this evaluation, or later wish to withdraw

from any portion of it, you may do so without penalty.

Compensation.

Students of the CS5714 class participating in this experiment will receive extra credit
towards their coursework and a chance to complete training on the UAF, which forms

part of their normal curriculum.

Cautions

a. The test participant may withdraw from the study at any time without any resulting
consequences.

b. The number of subjects involved in the study will be approximately 30 to 40.

c. No precautions are required to be observed by the subject either before or after the

study.

Points of contact

Venkatramanan Balasubramanian:
Email: vbalasub@vt.edu

phone: (540) 961 9091 (Home)
Dr.Tonya L. Smith Jackson

smithjack@vt.edu
Phone: (540) 231 4119 (office)

Disposition of Volunteer Agreement Affidavit

The principal investigator will retain the original signed Volunteer Agreement Affidavit
and forward it to the chair of the Human Use Committee after the investigation. An

electronic copy will be provided to the volunteer by the test administrator.
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Your signature indicates (1) that you have read the information on this form, (2)
that you have been given the opportunity to ask questions and those questions have
been answered to your satisfaction, and (3) that you have decided to participate
based on the information provided on this form.

I have read and understand the Informed Consent and conditions of this project. I have
had all my questions answered. I hereby acknowledge the above and give my voluntary
consent for participation in this project. If I participate, I may withdraw at any time

without penalty.

PRINTED NAME OF PARTICIPANT DATE

SIGNATURE OF PARTICIPANT

NAME OF TEST ADMINISTRATOR SIGNATURE

If you feel you have not been treated according to the descriptions in this form, or your
rights as a participant have been violated during the course of this project, you may
contact Dr. David Moore, Acting Chair of the Institutional Review Board Research

Division at 231-528]1.

105



Appendix J: Solutions and Scoring key for posttests

Q1. Message tone

Solution:

Assessment> Issues about feedback > Content, meaning of feedback> Preferences and
Efficiency (about feedback content) > Style of feedback content > Wording, vocabulary>
Anthropomorphism

Scoring : 4>2>2>1>1>0

Q2: Advanced button

Solution:

Translation> Presentation (of cognitive affordance) >layout and grouping by
function>grouping related functions, objects and controls together by task

Scoring: 4> 3> 2> 1

Q3 : No fill choice not obvious

Solution:

Translation> Existence>existence of Cognitive affordance>existence of cognitive
affordance to show HOW to manipulate an object

Scoring : 4>2>2>2

Q 4: Icon too small

Solution:

Physical Actions> Manipulating objects> Physical layout> Proximity (closeness) of
object as a factor in ability to manipulate reliably

Scoring: 4>2>2>2>

Q 5: Resetting the screensaver timeout

Solution:

Assessment> Issues about feedback > Existence > Existence of necessary or desirable
feedback > Error message needed but missing

Scoring: 4>2> 2>1>1
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Q 6: Data entry format missing

Solution(first choice):

Translation> Existence> Existence of a cognitive affordance > Existence of field data
format information to guide data entry

Scoring: 5>2>2>1

Q 7: Doesn’t like the colors
Solution: Independent > Overall style
Scoring: 7> 3

Q 8: User wants to reuse document numbers in a document retrieval system.
Solution:

Translation> Existence> Existence of a way > Existence of feature- functionality and
physical affordance.

Scoring: 5>2>2>1

Q 9: Exit label

Solution:

Translation> Content, meaning of cognitive affordance > Clarity, precision,
predictability of meaning > precise use of words> labels for buttons, menus > Clearly
labeled exits

Scoring 4>2>2>1>1>0

Q 10: Doesn’t understand spreadsheets

Solution:

Planning> User’s model of a system > User awareness of overall application
concept(how it works)

Scoring: 5>3>2

107



Appendix K: Posttest questionnaire for classroom training group

How would you rate the training your received for the UAF?

Excellent Poor

0 1 2 3 4 5 6 7 8 9 10

I felt better prepared to classify usability problems accurately using the UAF

explorer after going through the training tool.

Strongly Disagree  Disagree Neither Disagree nor Agree Agree Strongly Agree

I understand the underlying concepts of the UAF and can apply them confidently.

Strongly Disagree  Disagree Neither Disagree nor Agree Agree Strongly Agree

The UAF training tool has the needed capabilities

Strongly Disagree  Disagree Neither Disagree nor Agree Agree Strongly Agree

Based on the exposure you have had on the UAF and the training, how would you rate

your skill on using the UAF explorer to classify usability problems now?

Poor Fair Good Excellent
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Now that you’ve had some experience with a web based training tool, rank order your
choice of training medium for acquiring a computer-based skill. Please use 1,2,3 and 4 to

rank your preferences. Use 1 for “most preferred” and 4 for “least preferred”.

Web based training
Classroom training

Paper based/instruction manual

Audio/video training

List a few positive points about the UAF training you received

List a few negative points about the UAF training you received

End of questionnaire. Thank you!
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Appendix L: Posttest questionnaire for web-based training group

Last Name OR Student ID number:

How would you rate the training your received for the UAF?

Excellent Poor

0 1 2 3 4 5 6 7 8 9 10

I felt better prepared to classify usability problems accurately using the UAF

explorer after going through the training.

Strongly Disagree  Disagree Neither Disagree nor Agree Agree Strongly Agree

I understand the underlying concepts of the UAF and can apply them confidently.

Strongly Disagree  Disagree Neither Disagree nor Agree Agree Strongly Agree

The UAF training met my expectations and provided me with good training to

classify problems.

Strongly Disagree  Disagree Neither Disagree nor Agree Agree Strongly Agree
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Based on the exposure you have had on the UAF and the training, how would you rate

your skill on using the UAF explorer to classify usability problems now?

Poor Fair Good Excellent

I was motivated to use the UAF Explorer to classify usability problems and

understand its use.

Strongly Disagree  Disagree Neither Disagree nor Agree Agree Strongly Agree

After your experience with training for the UAF Explorer, rank order your choice of

training medium for acquiring a computer-based skill. Please use 1,2,3 and 4 to rank your

preferences. Use 1 for “most preferred” and 4 for “least preferred”.

Web based training
Classroom training

Paper based/instruction manual

Audio/video training

List a few positive points about the UAF training you received

List a few negative points about the UAF training you received

End of questionnaire. Thank you!
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Appendix M:

Data from summative evaluation

Table A-6: Pretest — posttest data from summative evaluation

Group Participant # Pretest score Posttest Score | Gain score
1 44 87 43
2 48 65 17
3 68 74 6
4 66 86 20
5 60 75 15
6 87 76 -11
EXPERIMENTAL ; gg ;g ?g
GROUP
9 69 92 23
10 39 77 38
11 41 98 57
12 24 66 42
13 60 86 26
14 70 85 15
15 61 86 25
MEANS 57.13 80.8 23.73
15.66 9.15 16.45
SD
1 73 96 23
2 69 88 19
3 59 73 14
4 68 72 4
5 100 96 -4
6 62 100 38
7 65 75 10
CONTROL 8 71 91 20
GROUP 9 63 81 18
10 33 59 26
11 56 79 23
12 36 78 42
13 72 61 -11
14 69 58 -11
15 70 84 14
16 60 63 3
MEANS 64.12 78.375 14.25
15.16 13.63 15.39

SD
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Table A-7 : Preference vs. Performance data

Preferred Score on Score on web  Preferred Score on Score on
cla.ss.room training classroom web
training

Class 96 Web 72

Class 87 Web 91

Class 88 Web 78

Class 73 Web 84

Class 96 Web 63

Class 100 Web 83
Class 75 Web 98
Class 81 Web 65
Class 59

Class 79

Class 61

Class 58

Class 74

Class 86

Class 75

Class 76

Class 76

Class 92

Class 77

Class 66

Class 86

Class 85

Class 86
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Appendix N:

Screenshots of the web based Training tool

Module 1: Introduction to the UAF

g Tool for the UAF: Module 1 - Introduction to the UAF

JFiIe Edit  Wiew Favorites Tools  Help

J GiBack -~ = - “at | {Qisearch [GjFavorites  CAHistory ||%v =) Lo

| address [@] hitp: filebo. vt edufusersfvbalasub Trainingtoolframeset him

j e HLlnks B

Module 1
Introduction to the UAF

MWodule 2
Top level Interaction Activities

Module 3
Planning

Module 4
Translation

Module &
Physical Actions

MWodule 7
Assessment

Module 8
Independent

Module 8
Using the Explorer Tool

Glogsary

Training Tool for the User Action Framework Explarer
Module 1: Introduction to the UAF
What is the UAF?

The User Action Framework(UAF) is a conceptual framewaork of usability concepts and issues formed by comhbining a model ofthe
user interaction cycle with a knowledge base of usability concepts and issues. The UAF provides a unifying structure and basis
for: Crganizing, discussing, classifying and reporting usability problems and is the basis for a set of usability support methods
and tools. These tools are listed below:

User Action Framework Explarer
Usahility Design Guide
Usability Problem Inspector
Usability Problern Classifier
Usability DataBase

Critical to the use of the UAF toolkit is the understanding ofthe structure and content of the UAF through the UAF Explorer tool with
the UAF and its tonlkit, practioners and developers will be able to identify the root cause of a problem in the user-system interaction
cycle and actto improve usability by fiing the problems in the design

Basis of the UAF : The User Interaction Cycle

The User interaction Cycle is a picture of what users do and see as they interact with machines{especially computers) and
consists of four main kinds of user actions and one systern action a3 illustrated below. These include: Planning, Transkation,
Physical Actions, Outcome and Assessment.

The hasis ofthe UAF lies in how it helps the usability practioner and designer organize gquestions about how an interaction design
suppors(or doesnt) the user in these actions. These interaction activities cover all aspects of user interaction with the system

The Uiser interaction Cyele. Note that Outcorne is shown as being disjioint from the Interaction
cycle because treprasents & systam action

-

1of

&

’_ ’_ | 1nternet
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Module 2: Interaction Activities

a Training Tool for the UAF: Module 2 - Top Level interacti - |5|5|
J File Edit  View Faworites Tools  Help ﬁ
J Back v = - (@) ) | {QhSearch [GFavorites ¢ AHistory | N S (e}
JAddrESs I@ http:/ffilebax. wt.edufusersfvbalasub) Trainingtoalimad2frameset. htm ﬂ f@Gn “Links &
Practice Exercises =l
Module 1
Introduction to the UAF Click here to reviews the main interaction activities in the previous module before attempting the following
eXercise
Madule 2 . Most of the following examples are derived from usability problems as observed during testing. The
Top level Interaction prablem within the statement will be clearly indicated. Select from the choices presented belaw each
Activities question, your choice for where each of the problems should be classified.
Module 3 1. Physical disability
Planning The ussr has a physical disability that lirits fine and coarss wmolor contral and hand coordination. This
Flanning task Iz very difficult for this user because it requires a greal deal of finely controlied object manipuiation.
Module 4 Planning  Translation Physical Actions  Outcome Assessment  Indepsndent
Translation

2 A usarworking an a protofvpe of an application pressas a kay expecting to activate an inhuilf
Module 5 funclion but there 1s no feedback of any sorf and the user does nof know if his fask has been

Physical Actions acoomplished
Planning  Translation Physical Actions  Qutcome Assessment  Independent

Module 7

Assessment 3.In a word processing task, while rving (o §if @ small docurment just on one page, the user selacled ali
the text and want to the foni size menu. Seelng only 10 point and 12 point choices on the menu, she

Module 8 picked 10 but thal made the document a bil loo small on the page. She commented that it would have

haen nice ifan 11 point font had heen avaliable and wantf on tn ofher pars of the task Acfually there is a
Independent b
way o sel the fonl size fo 11 by lvping 11" inlo the font box.
Module 9 Planning Translation Physical Actions Outcome Assessment Independent
Using the Explorer Tool

4. Poor response {ime

Glossary In this case the user knows how [0 do the lask, but s bothered by poor response time by the syslfem. It
fakes too long to get the sysfern response back fo the user and this throws off the user's work pace and
‘.I'PWF!FR‘ fhe 1aer's fask efficianoe

& [ [ termet

-

| »

Module 3: Planning
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JFiIe Edit  Wiew Favorites Tools  Help

/3 Training Tool for the UAF: Module 3 - Planning - Microsoft Inter: = e

J GiBack -~ = - “at | {Qisearch [GjFavorites  CAHistory ||%v =) Lo

JAddrESS I@ http:/ffilebox. vt.edufusersfvbalasub Trainingtoolimod3frameset. htm j 6>Gn HLlnks &

Module 1
Introduction to the UAF

Module 2

Top level Interaction
Activities

Module 3
Planning

Module 4
Translation

Module 5
Physical Aclions

Module 7
Assessment

Module 8
Independent

Module 9
Using the Explorer Tool

Glossary

-

Training Tool for the User Action Framework Explorer
Module 3: Planning

Planning is about user knowing or not knowing what tasks they want to do, including what task to do first.
planning has a number of subcategoris under it that we will see in this moduls L

Introduction

In the following cases identify whether or not the scenarios belong to the Planning interaction
activity at the highest level and click on the appropriate choice

i Whila performing a task a user clicks on a butfon and gets an error message, buf the eror message
is nof readable.

Planning Other

2 Thigls an example of good design rather than a usabiiity problern. Software helps user starf off on a
lask by preseniing cholces of all that can be done using that siw and asking user to click one of themn 1o

3 A usarhas ussed a command-lins-hassd text editor and has prablsms finding ouf what fo do Jna GUI
plafform edifor.

Planning Other
Planning sub categories and lower levels

The UAF is structured in multiple levels WWhile the interaction activities form the highest level the lower
lewels under each interaction activity are known as subcategories. -
I _>l_I

&

|
’_ ’_ | 1nternet

Module 4: Translation
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JFiIe Edit  Yiew Favorites Tools Help

a Training Tool for the UAF: Module 4 - Translation - Microsoft Inks

=la] x|

J GmBack + = - (D ﬁl@ﬁearch

[ Favories & AHistory | By S o}

| dddress [@] http:/filebox. vt.edulusersjubalasub, Trairingtooljmodiframeset. btm

=] @so |tk ”

Module 1
Introduction to the UAF

Module 2

Top level Interaction
Activities

Module 3
Planning

Module 4
Translation

Module 5
Physical Aclions

Module 7
Assessment

Module 8
Independent

Module 9
Using the Explorer Tool

Glossary

=l

Difference between presentation and content and meaning of a cognitive affordance

Presentation is about appearance and not content of a cognitive affordance. Now if
users cannot read a label they cannot understand it. But the problem here is they
cannot read it and it is this inability to read that results in lack of understanding. In
other words if you fix legibility you fix the understand part also.

Content and meaning on the other hand pertain mainly to understanding. f the user
can read the cognitive affordance but still can't understand what it mean, then this is
a content and meaning issue too.

@ Drili : Presentation Vs Content distinction

1. A userfinds a bullon fabeled 'Go on'lo enable the userfo move fo the next
sfen in a sequence of sfeps. However he is nof sure what ‘0o on'means and as a
rasult is confused

Click the best choice for vour classification from the provided opliona .

Translation= Presentation of a cognitive affordance

Translation=Content or meaning of a cognitive affordance

2 A userfinds a butlan iabsled Nexi slep’lo enable the userio move lo the next
sfep in a sequence of sfeps. However the bution ifself is animated and flashes on
and off making it difficwf for the user fo read what is on the bufton.

Click tha hesf choice for your classification from tha provided opfions

Translation=Perceptual issues=Presentation of 8 cognitive affordance

Translation=Content or meaning of & cognitive affordance

-
4 |+

3]

a Training Tool for the UAF: Module 4 - Translation - Microsoft Internet Explorer
J File Edit Wiew Favorites Tools Help

’_ ’_ |4 Irtermet

==l ]

| &Back - =+ - D 7t | ‘@search

(3] Favarites ®History | %v =] E ap

| address [@] hetp: fiebox vt. edufusersjubalasub Trainingtocljmodframeset htm

j &G |JL\nks &

Module 1
Introduction to the UAF

Module 2

Top level Interaction
Activities

Module 3
Planning

Module 4
Translation

Module 5
Physical Actions

Module 7
Assessment

Module 8
Independent

it e e e 3

.t intemetwhite-pages. il

=l

g intemet-whie-pages il
L MetSearch
i == [hlfp: /oo bev. netleducation/schools fndex bl

Use the UAF Explorer to classify the above usability problem. The solution, i.e. the classification path would
be what is on the top of the right hand frame after you have classified all the way down to the lowest level.

Click here for solution

2 A dalabase user accidentally deleled a number of relaled records. She knows that she can back oul of
his and carract the problam, but the svslferm dossn't help her find a way o do it Thera is a butfon iabslsd
‘Back'for recovery from delefion buf she was looking for something like ‘undelete’ and didnt make the
connection

Use the UAF Explorer to classify the above usability problem. The solution, i 6. the classification path would
be what is an the tap of the right hand frame after you have classified all the way down to the lowest level

Click here for solution

3. Fils naming without name list
When useris doing a Save As, the dialogue box design does nol show a scrolfled list of directony and file
names, a8 ls harmally seen in g Save As box:

Save in: II;! psp Zl d J
Module 9 =
Using the Explorer Tool lab up3d
ah-button @up-ﬂ
Glossary Exit Tlupg
Mew Folder _'Ll
| >
|&] Done [ [ |4 mnternet

i#fstart H o] & =3 “ @Mypl.ul @berk...l ®Res, | QREaI...l adata...l @http.ul lthesis I Eado... ”@Irai... il [= |

@ saEnem
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Module 5: Physical Actions

JFiIe Edit  Yiew Favorites Tools Help

a Training Tool for the UAF: Module 5 - Physical Actions - Microsoft Internet Explorer - |ﬂ |5|

J GmBack + = - (D ﬁl@ﬁearch

[ Favories & AHistory | By S o}

| dddress [@] http:/filebox. vt.edulusersjubalasub, TrairingtooljmodSframeset. btm ~| Pee “Links »

Module 1
Introduction to the UAF

Module 2

Top level Interaction
Activities

Module 3
Planning

Module 4
Translation

Module 5
Physical Actions

Module 7
Assessment

Module 8
Independent

Module 9
Using the Explorer Tool

Training Tool for the User Action Framework Explorer Tool
Module 5: Physical Actions

This is only about the ability to do physical actions, not about deciding which action to do. Nothing about
cognition, thinking, knowing here. it's all about DOING —

« Cognitive action{Translation) ws Physical action

The difference betreen cognitive affordance and physical affordance has already been

mentioned Eg: Physical affordances: the actual physical buttons. A bigger button{size) makes it
easierto click on and is a better physical affordance. Likewise translation is about deciding an action
and physical actions is about doing the action that has been decided about. Physical actions relate
only to actually doing the action and not to deciding on the action

Introduction

In the following cases identify whether or not the scenarios belong to the Physical Actions
interaction activity at the highest level and click on the appropriate choice

{. The userperforms an aclion and receives feedback on the stafus ofthe task in the form of a dialog
box. The user knows how to dismiss the dialog box but the butfon to dismiss the dialog box is placed
vary close fo another bulton thal performs another action. Due fo this proximily the user kegps hifs the
other button instead af ihe right one causing frustration.

Physical actions Other

2 A userizs annoyed by the nature and content of unintuitive graphical icons that show up in an
application. These don’f present the user with the underlying funclionality and leads fo user
dissalisfaclion

Glossary
Physical actions Cither -
| | _’I—I
&7 Done ’_’_|O Internet
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Module 7 : Assessment

3 Training Tool for the UAF: Module 7 - Assessment - Microsoft =1
J File Edit  View Faworites Tools  Help ﬁ
J Back v = - (@) ) | {QhSearch [GFavorites ¢ AHistory | N S (e}
JAddrESs I@ http:/ffilebax. wt.edufusersfvbalasub) Trainingtoolfassessmentframeset. htm ﬂ ﬁGn “Links &
Training Tool for the User Action Framework Explorer I
Module 1
Introduction to the UAF Module 7- Assessment
Module 2 As aresult of a user action, system can send two kinds of things in a system response : messages and
Top level Interaction Infarmation displays. Messages are dialogue from the system about the course of interaction while
Activities information display shows computed results or retrieved information to the user
Assessment is about the user knowing whether hefshe did the right thing. It's about the design of
Module 3 feedback and display of results helping user know if actions worked.
Planning .
Intreduction
Module 4 " . , .
- In the following cases identify whether or not the scenarios belong to the Assessment
Translation interaction activity at the highest level and click on the approptriate choice.
Module 5 1. A user presses Clrd+ P, thinking this showld print 2 document he is working an. Nothing 1s prinfed
Physical Actions and he does noi gef any message lo lef hirm know whal happened
Module 7 Assessment Other
Assessment 2. User clicks on g bulfon and gets an error message. Enor message s nol readable
Module 8 Assessment Other
Independent
3. Userisining to click a button on screen, but the bulton s of the same color as the background and
Module 9 not property wisibie
Using the Explorer Tool Assessmant Cther
Glossary Important concepts
- 0 T - - = - T I_»l_I
& [ [ termet
Module 8:Independent
/2 Training Tool for the UAF: Module 8 - Independent - Microsoft Internet Explorer =1
J File Edt View Favorites Tools  Help |
J GBack -~ = - G 4 | fQhsearch (G Favorikes ¢ #History | B S <P
Jnddrass I@ http:fffilebox. vt .edufusersfvbalasub) Trainingtoolfoutindframeset. hkm LI ﬁGn HLII’!kS B
Training Tool for the User Action Framework Explorer I
Module 1 9 P
Introduction to the UAF Module 8: Independent
Module 2 Independent is about issues that are not related to a specific part of the user's Interaction Cycle and are
Top level Interaction more general to the overall application or interface
Activilies Introduction
Module 3 In the following cases identify whether or not the scenarios belong to the independent
Planning interaction activity at the highest level and click on the appropriate choice
Module 4 1. & userworking on an application clicks a bulfon expeching fo aclivale a funclion buf noihing e
mn happens and the sysiem fails fo execule
Independent Other
Module 5
Physical Actions 2 A userusing a fraining ool didn't like the fone of the voicedext used through out the application
and thaught if was offansive.
Module 7
Assessment Independent Other
Independent: Subcategories
Module 8 P 9
Independent The Independent part of the UAF is independent of place in Interaction Cycle and consists of usability
issues and overall characteristics not related to a specific part of the user's Interaction Cycle. These are
Module 9 normally issues that pertain to interaction as a whole with a system rather than being specific to any part
Using the Explorer Tool of the interaction cycle. It can be thought of as having global implications.
Glossa Example: Cwerall consistency or style
The self explanatory subcategories under independent include: =
| | _>l_I
|&] [ | |# mternet

Other:
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lowest node this would be the complete clasgification path for the usability problem.
This is also used to navigate backward in the UAF.

This section shews the current subcategery/node
in the UAF and a brief description of what it is
about.

I3 ExrLORER [EREE

This section shows the subcategories under the current categery which is shewn in the upper section.
Users model of system contains issues on: Matching users conception of system, etc.
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Cantinue >3
UAF Explorer
Use the Explorer tool to browse through the UAF and learn about its content and structure

Any category of the UAF can have one or more of the following descriptive information

Node Content: The description / definition of the meaning and purpose of that node.

Sub-Categories: The UAF structure is hierarchical, with mutually exclusive sub-categories under each category. Each sub-categary, in turn, has more sub-
categories, till a user reaches a Terminal Node.

e Cross Reference: Descriptions of cases that might seerm to belong in this node and its subnodes, but in fact do not. Usually gives the reason why not and
sarne help in where one should look for such cases

The following tool functions found in the Explorer Toolbar are specifically for the Explorer Tool and are applied to the current node of the UAF as viewed with the
Ezxplorer.

Annotations: This future feature will be used by a UAF Toal User to view and add customized notes the current UAF node to help with their own interpretation or
understanding of that node.

Keywords: Used by a UAF Tool User to view and add keywords associated with the current UAF node. Keywords are used to help find the node in a search.
Keywords are also used in various ways by other tools (e.g., as an inspection instance filter by the Usability Problem Inspectar).

Search: Used by a UAF Tool User to locate and view a given node or nodes in the UAF. Searches are based on matching a substring within the node., with
matching directed to node content, to keywords, or to both.

Links to Relevant Literature: This future feature will be used by a UAF Tool user to find on-line literature and references to off-line literature to find out more
about the HCl and usability issues associated with the content of a given node

Sample Usability Problems: This future feature will be used by a UAF Tool User to view sample usability problems that illustrate or involve the usability
concepts of a given UAF node, along with solutions that have warked for other practitioners. Candidate sample usability problerns for addition to the UAF can be
subrnitted to the UAF adrinistratar for consideration

Send a Comment to the UAF Designers/Administrator: Used by a usability practitioner UAF Tool User to give feedback to the designers and administrator of
the UAF Toolset. We heartily welcome feedback from our users and depend on it in our iterative improvernent process.

ntinoe 5%
Caontinue FE

soft Internet Explorer -8 x|

- Solution - Microsoft Internet Explor; 1l x| =181

Solution: Transfation

= [ |

The issue here is that there is no strong visual cue to support the =l e HLinks 7

user on what physical actions can be made on which objects. If this s of & task were difficult fo understand because the size of the fext

had been more clearly indicated in some way, by a stronger visual rged. The issue is about why the rasulls wers illagible in the first
cue, that the column seperator can actually be resized(with say a

double sided arrowhead)then the user might have been able to
translate his intentions into physical actions better. Note that there
IS a cognitive affordance but it is just not strong enough for the user

to take notice of it med in a window thaf resembles an Explorsr window and the default

for pathnames iz foo narrow. The user cahnol read the wholg

Llick here to fetum to training module plumn can be resized by grabbing and moving the liflle column

ge role in Translation. Cognitive affordances help the user think or
- (In be used. Cognitive affordances are screen ohbjects that are, for

AT et s e s ro-rrep-mrererr Ne actions to carry out an intention. Broadly speaking they can be

Physical Aclions amything that supports feedforward and suggests the next course of action on soreen to the uger. They can
be any of but are not limited to: button labels, menu titles, menu choices, messages or parts of messages,

Module 7 icon shapes, colors,
Assessment
Module 8 o : e [
Independent Translation (Design helping user know how to do something)
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