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Abstract

A Project Plan for Improving the Performance Measurement Process -

A Usability Case Study

Roberto Mario Vasquez, M.S.E.

The University of Texas at Austin, 2010

Co-supervisors: Herb Krasner and Dewayne E. Perry

Many good software practices are often discarded because of the syndrome “there
is not enough time, do it later”, or “it is in our head and there is no time to write it down.”
As a consequence, projects are late, time frames to complete software modules are
unrealistic and miscalculated, and traceability to required documents and their respective
stakeholders do not exist. It is not until the release of the application that it is determined
the functionalities do not meet the expectations of the end users and stakeholders. The
effect of this can be detrimental to the individuals of the development team and the
organization. Associating measurement and metrics to internal software processes and
tasks, followed by analysis and continual evaluation, are key elements to close many of
the repeated gaps in the life cycle of software engineering, regardless of the software
methodology.
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This report presents a usability case study of a customized application during its
development. The application contains internal indicator modules for performance
measurement processes captured at the level of a Request System application within a
horizontal organizational group. The main goals for the usability surveys and case study
were

(1st) to identify, define and evaluate the current gaps in the system and

(2nd) find new approaches and strategies with the intent to move the project in the
right direction.

Gaps identified throughout the development process are included as indicators
for process improvement. The result of the usability case study creates new goals and
gives clear direction to the project. Goal-driven measurements and the creation of a new
centralized collaborative web system for communication with other teams are parts of the
solution. The processes and techniques may provide benefits to companies interested in

applying similar tactics to improve their own software project processes.
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INTRODUCTION

We often think that after years of trying to incorporate software methodologies
into our projects we will be able to successfully complete a project under budget, on time,
and bug-free. But, the reality is that reaching that goal is rarely the case.

In the last decade, many best practices for software development have evolved
(1), (2), (3), and new software methodologies have appeared that have been evolving for
several decades (4). Most of those methodologies still have roots based on ideologies
that are not new concepts to many software engineers, but the new terminologies and
framework environments keep them fresh and appealing to the new generation of
software engineers. The facts are that we have great principals that are behind many of
those methodologies with their own pros and cons, and we know that no one
methodology can be the solution to all projects. Some papers found in field literature
have shown that no matter what methodology software process is followed; projects are
still very disappointing in terms of cost, schedule, and quality (5). A single bad decision
and the environmental framework that surrounds it can affect the outcome of the entire
team regardless of the software methodology being applied. Therefore, a methodology
can only be as good as the knowledge and skill sets of the people who implement it.
Further, communication is a key factor among the engineers, designers and users. The
human factor is still something that cannot be ignored. Observations of different
businesses and teams demonstrate that communication breakdowns shown in a study
done by Krasner, Curtis and Iscoe in 1987 (6) are still very prevalent in many
organizations.

In addition to the various software methodologies in the last decade, there has

been a lot of progress in design programs related to software quality, as well as process
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improvement techniques and metrics initiatives (7). Among them, the ISO 15939,
CMMI, and ISBSG provide measurement process standards (8), (9). The integration of
those models (8) appears to produce valuable software engineering and management
disciplines that could be a turn-key solution to close the gaps in our own project and

software methodologies.

Motivation

Literature and observations from within several companies show that the
implementation of measurement programs can be very challenging, and even
controversial, because of the lack of knowledge of software measurement metrics.

For the Software Systems Measurement and Metrics course in the summer of
2010, out of a survey sent to thirteen colleagues asking what software measurement
metrics were being used in their organization, only two provided useful information. For
the Software Engineering Life Cycle course in the summer of 2009, a similar survey was
sent to a different set of fourteen individuals including software developers, software
consultants, project managers, and directors. Only two responses were received. In an
effort to determine why the other people did not respond, it was learned the ‘no response’
results were mainly because software metrics are not being used in their projects. For
most of them, the words measurement and metric were very unclear. Some said that
measurement metrics were only related to the cost of their project, the schedule deadline
given by their managers, and the client’s satisfaction.

From discussion of software measurement metrics with some managers, it is
understood that performance metrics are a key factor to provide the needed feedback to

improve the business and development processes within projects. Unfortunately, when
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building this type of performance measurement program, most program developers
frequently fail to provide the expected results because of the way the programs are
implemented, or due to the fact that these programs are often misinterpreted by
management (10). The hope for us, as software engineers, is that management can
properly understand measurement metrics, and other team members can apply them to
close the gaps in our own software methodologies processes. The greatest challenge is
how to identify and best build the infrastructure and supportive framework environment
to implement the proper measurement program, taking into account that human decision
factors are always present. It is this rationale that is the root of the motivation for this
report.

The usability case study presented in this report is a product of observed gaps
from a software consultant perspective from within the current organization. This
perspective is in relation to a new customized request system application with pre-built
indicator modules that capture performance measurement metrics data for evaluation.
This case study is related to the usability measurement of the request system and the
indicators built within the application. The evaluation of the usability is executed with
surveys and data collection methods over three consecutive months during the request
system indicators pilot program. In the next sections, common terminologies are defined
and reasons given for measurement and metrics as they are found in literature. The
process and execution of the usability survey case study and its data analysis follows.
The results will be presented in the last section followed by a conclusion of the

effectiveness and value of the case study.



1. LITERATURE - MEASUREMENT AND METRICS

In the life cycle of software engineering we often find ourselves wondering about
the status of a project, how are we doing, the resources we will need to complete the
project in order to meet the allocated budget, the performance and productivity of the
team members, the risks of our processes, and how effective the implemented process is.
To provide proper answers to these questions, it is necessary to have understanding as
well as control over the process. In addition, we must be able to predict and adjust the

outcomes.

Software Measurement

Literature shows that the software measurement process has different meanings
for different people. Entire books and many articles are found dedicated to defining the
software measurement process (3), (11), (12), (13) which can be taken from many
different points of view.

We can deduce that measurements depend on stakeholders’ needs, their goals of
what to control, and how to make improvements. Thus measurements are important not
only for the numbers, but also for giving us access to the information we need to
understand, manage, and improve our business processes. Swanson (14) presents us with
a matrix of performance levels and performance variables that occur at the organization,
process, or individual level. The performance variables are the Mission Goal, System
Design, Capacity, Motivation and Expertise. Applying the right strategies and creating

the proper environment within the organization are important to effectively implementing



a performance measurement framework. The survey processes presented in this paper

are influenced by process improvement techniques from a software quality framework.

The Software Quality Framework

There are many standard frameworks in the software industry that have evolved in
order to evaluate software quality. As a baseline for this report we have chosen three
frameworks to evaluate software quality measurement:

e The IEEE Standard 1061-1998 (15)

e The Goal-Question-Metric (GQM) (16), (17)

e [SO/IEC 9126

IEEE STD. 1061-1998

The IEEE Std. 1061-1998 presents us with a methodology that is used throughout
each of the phases of the software life cycle. It establishes the quality of requirements,
and presents a framework for “identifying, implementing, analyzing, and validating the
process and product software quality metrics of the software system”. The 1061 is one of
the first IEEE issued standards that deals with quality metrics (18) and its execution is

iterative (19).

GOAL-QUESTION-METRIC (GQM)

The Goal-Question-Metric (GQM) is another paradigm that helps define
measurements at the level of the software project, processes, and products. The GQM

paradigm of Basili presents us with the notion that measurements must be goal-oriented,



and that the primary question is not “What measurement should I use?” but rather “What
do I need to improve?” (3). The GQM paradigm consists of three levels: Conceptual,
Operational and Quantitative. The GQM uses a top down design approach. The approach
is defined in three hierarchical layers: the goal, the questions, and the metrics. A detailed

definition and implementations can be found in Basili and Rombach (18), (17).

ISO/IEC 9126

The ISO/IEC 9126 is one of the software quality measurement standard
frameworks by the International Organization for Standardization (ISO). Its approach
represents the view in terms of the customer, users, supplier, managers, and developers.
The characteristics involved as the quality model are categorized in terms of
Functionality, Reliability, Usability, Efficiency, Maintainability, and Portability (20).

Figure 1 shows the ISO/IEC 9126 with its associated sub-characteristics.

External and
internal Quality

I
I [ l I [ l

Functiona- Reliability Usability Efficiency Maintain- Portability
lity ability
suitability maturity understand- time analysabi- adaptabi-
ability behaviour lity lity
accuracy fault . .
tolerance learnability change- installabi-
interoper- resource ability lity
ability recoverabi- operability utilisation .
lity stability co-
security attractive- . restability exisience
reliability ness efficiency "' ’ .
i ianc , o replaceabi-
functiona- compliance ) compliance maintain- lity
I1?f usabll_l ity ability
complhiance compliance comp]{ancc portablllty
compliance

Figure 1:  Software Quality - ISO 9126 (21)
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Literature shows that there are many definitions for software quality in relation
to usability (22), (23), (24), (21). For the goals of this report, we are interested in the
usability characteristic of the model. This model uses some criteria with metrics that are
relevant to some of the measurements we present for our survey, such as effectiveness
and satisfaction factors, where measurement for percentage of user’s favorable and
unfavorable comments are captured. Nevertheless, the vast amount of variation of
usability measurements is an indication that usability standards are still evolving, and our
measurements metrics are best captured from the needs of what is relevant to the

organization.



2. OUR APPROACH

The survey evaluation presented in this report explored the usability of an internal
development project called the Request Indicator (RI) system application, which was
developed within an internal organization of a large corporation and run as a pilot
program. The approach used surveys using a Goal-Question Metric (GQM) approach

and the characteristics of a usability model.

Our Usability Goal

For this case study, usability was defined from both an internal and external view.
For the internal view we wanted to know whether or not the RI system was convenient
and practical to use, ready for final deployment, and had the appropriate level of
acceptance among the end users. From an external view, we wanted to measure the
satisfaction characteristics from the end user perspective. We used surveys to measure
the “percentage of user’s favorable and unfavorable comments™ (21), and we looked at
data collected in the RI system to observe the frequency of use. We also evaluated the
user’s awareness in relation to the pilot program and whether or not it met their

performance criteria.



3. THE USABILITY CASE STUDY IMPLEMENTATION

For the purpose of this paper, the user names of any participants, as well as the
internal group of the organization, were changed to Validation and Testing Core Group
(VTCG) and Product Validation Engineering (PVE) Group in order to protect the privacy

of the internal groups and the individuals within.

Background

During a GQM exercise in the summer of 2010 with some members of the VTCG
used measurement performance indicators based on specific goals derived from the
perspective of the project manager. The VITCG members were presented an approach to
identify and validate existing performance metrics.

Management of the VTCG showed a great interest in pursuing the validation and
collection of metrics for the RI system. Implementation for the RI system already began,

and it was deployed in the last week of June of 2010 as a pilot program.

THE VALIDATION AND TESTING CORE GROUP

To better understand what the VTCG did for the rest of the company, it was
important to understand the structure of operation for this group in relation to its parent
group. We will refer to the parent of the VTCG as the Product Validation Engineering
Group (PVEG). The PVEG is an organization unit begun four years ago and grew from a
few individuals to several hundred. The PVEG is part of the INTEL Corporation, a large
hierarchical organization and one of the largest technology companies in the world.

Internal group units within the company operate in different organizational structures.



The VTCG operates in a horizontal structure under the umbrella of the PVEG, and
consists of about eight primary team members. Some of those team members are also
team leads for their own sub-teams. The VTCG manages and controls the business
operation for Purchasing, Receiving, Inventory, and other infrastructure operations in one
of the labs. The lab, in its simple definition, is one of a few core world-centers where
validation and testing for some of the company’s products takes place. Each of the
aforementioned VTCG business operations is also referred to as a “group unit”. In
addition to these group units, three members of the VTCG are part of the Application
Development Group Unit, which build application tools needed for the other operations

of the group units within the entire VTCG team.

THE REQUEST - INDICATOR SYSTEM

The operation of daily activities between the group units require request-tickets
that originate from one group unit and are sent to another group unit within the VTCG or
from other internal organization groups of the PVEG. Keeping track of the time it takes
to fulfill a request, as well as the status, stages, and other tasks associated with that
request, has been a challenge to manage because of the dynamic framework of operation.
For this reason a new application system was added to the list of applications developed
by the Application Group Unit of VTCG, otherwise known as the RI systems. The main
goal of this application is to track the level of performance on the execution of requests
by group units and the members of these groups.

The development of the RI system started sometime in early in 2010. The system
consists of two main framework components, the request form module and the indicators,

thus the name of Request Indicators system. Currently, all members of the groups can
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make requests to other team members or create requests for themselves. The main goal,
from a management perspective, is that users can track their own time, check the number
of requests assigned, and management can see the time it takes to complete a request as
well as the total load of requests assigned to an individual or group unit. The indicators
are graphical drill down charts that management refers to as performance indicators. A
description and figure of those indicators are found in the Survey #3 section.
Management perceives the indicators would allow them to easily view and
analyze different types of information to measure the performance of the team. Some of
that information includes the man-hours as well as the number of requests made by both
the team and the members of each group unit. We can think of the RI system as an
internal customized ticket-tracking system with performance indicators tailored to

support all the group units of the VTCG.

MANAGEMENT PERSPECTIVE AND MOTIVATION

For the management, the main goals of this system are to improve the
performance measurement process using a RI system with its own customized internal
indicator modules. Showing visibility and having a method to measure productivity is
very important to the VTCG, especially when the company goes through many re-
organizations as part of the effects of the global economy. The increase of offshore
outsourcing can highly impact local resource allocation, budgets and local jobs (25).
Therefore, one way of gaining visibility, according to the VTCG manager, is to be able to
produce the metrics needed for showing, controlling, and improving performance and

resource utilization at the level of the current request process.
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The Gaps

The idea of building a performance measurement RI system was the right thing to
do from a project management perspective. Making this application useful to the staff as
a performance indicator was a challenge because of the fast-paced environment and the
different dynamic responsibilities of each group. This application introduced a system
with metrics that had never been used by any of the group units and staff. How to build
the correct performance tool to obtain the buy-in of the other members, and to know that
the application team is building the right tool based on the needs of each group unit rather
than “a one version fits all” was important to know during the pilot program. Based on
that rationale, a usability case study was proposed and accepted by other members of the

team, including both management and the RI system development team.

THE DEVELOPMENT ENVIRONMENT GAP

The VTCG operates in a very fast-paced working environment. For the
application development team, each member works on different applications and is
expected to gather requirements, as well as design, develop, deploy, and maintain the
application. This can be a problem for the developer when there is a short time frame to
produce large, complex applications without spending enough time on the requirements,
analysis, and design of the product. Others problems within the team, or gaps that
develop, include:

e Lack of centralized document repository. A centralized system to store all files and
documents for each of the team members is neglected as everyone else is trying to

meet the demands of the other group units.
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Lack of requirement application documentation. A formal general requirement
document for the functions of the RI system has never been documented. Although
the purchasing group unit is already using an older RI system, most of the
requirements are still mental models between project management and development
team. Therefore, it is not possible to verify, validate, prioritize, and provide
stakeholder traceability of the functional and non-functional requirements of this
application.

Lack of vision document. Requirement and architectural processes are informally
captured, but there is no formal vision document for this application. This is a
fundamental document so that anyone working on the project can easily understand
the main objectives and major functions of the system. As quoted by Philippe
Krutchen, who is considered the father of the Rational Unified Process, “If, instead of
a fully robust process, I were permitted to develop only one document, model, or
other artifact in support of a software project, a short, well-crafted Vision document
would be my choice” (26).

Limited stakeholder participation. Since most of the requirements came directly from
the head of the VTCG, the defined indicators of the RI system will try to capture data
such as man-hours at the individual level. That, in itself, seems like a questionable

indicator because of the dynamic environment of operation for each group unit.
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The Planning and Execution Process Phase

The usability case study, measurement processes, and activities that took place

during the three months of the request system indicators pilot program included:

Measurement and metrics discussion with team
Usability case study approval from management
Data capture of the new request system
Selection of participants for the usability survey
Creation of the surveys
Distribution of the surveys in stages
o Distribution of e-mail notifications to all participants
Development of a new centralized Microsoft Collaboration SharePoint (27)
team site
o Posting of the results of the surveys in Survey SharePoint library
collection
Analysis of the results of the surveys
o Improvement Action Plan

Distribution/Presentation of the data to team members and management team

Some activities such as the distribution of surveys and the creation of a

centralized website were done in concurrence with each other. Development of the

centralized Microsoft Collaboration SharePoint site was not part of the objective for this

study. However, it became a key element of the process of the usability case study to

support the release of information about the survey and its results. As a side effect, it

also became a solution for closing many gaps of the development environment within the
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VTCG in relation to having a central place for document collection, for informing others
of the status of the application, and an opportunity for people to provide feedback,
recommendation, or critiques during the development life cycle of the RI system as well

as other applications in progress.

MEASUREMENT AND METRICS DISCUSSION WITH TEAM

Prior to the implementation of the proposed usability case study for the current RI
system, discussions with the manager and other team members were necessary. These
discussions produced a buy-in of the activities to follow in the next month, which would
also involve other team members from sub-group units of the VTCG. The usability case
study was discussed with the development team to make sure these activities were for the
sole purpose of improving the process and to try to close any gaps for the implementation
and deployment of the RI system. As a result of those discussions, and with the support
of the manager, the team accepted and understood the processes expected during the

execution of the survey activities.

USABILITY CASE STUDY APPROVAL FROM MANAGEMENT

Since the GQM exercise was done within the VTCG, management has been very
supportive of the measurement processes presented. As a result, a formal approval
agreement with the software developer team lead and the manager of the VTCG was
requested and granted. After final agreement and acceptance of this study, access to the
RI system database was granted by the team lead of the application group for evaluating:

e How often are current users of the request system using the system during the

pilot program?
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e  Which group units will be affected by the system?

For the usability case study, a survey approach and a brief analysis of the database
were accepted as a practical and best approach for the current state of the project. It was
agreed that the results of the usability survey would be discussed and analyzed within the
team to better understand what type of measurements and processes must be addressed
and implemented with the sole purpose of trying to close any gaps that could be found for

the RI system.
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The Pilot Program

DATA CAPTURING OF THE REQUEST SYSTEM

During the creation and distribution of the surveys, the RI system pilot was
already running. For this case study, I collected data for the RI system pilot from June
28, 2010 until September 30, 2010. The main goal of the pilot program was to initiate the
usage of the RI system by members of different group units. Management expected users
to make request tickets for other members of the team, or even for themselves, and to
provide feedback to the request development team. As mentioned earlier, the RI system
also consists of indicators that show the number of request tickets, their owners, the man-
hours, the open or closed status of a request, and distribution of requests by team groups
and members. We will refer to the participants of this case study as the users of the RI

system, who are the “requesters” or “owners” of a task.
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The Surveys

This pilot program requires the participation of others to be able to receive
feedback of their experience of the system in order to improve it. If a system is running
as a pilot program and the participant has not been informed, or he does not know who to
contact or how to access the system, then we are not running a pilot program.
Consequently, we run the risk of losing a unique opportunity to collect valuable feedback

from the stakeholders and the proper information for the usability surveys case study.

CHOOSING THE USERS FOR THE USABILITY SURVEYS CASE STUDY

The usability case study included a total of fifteen people. Nine of the chosen
participants were part of the owners list of the request system. The other six participants
were part of the PVE group, so their role would be mainly the requesters. They also
included some managers and team leads from other group units external to the VTGC
group. To avoid any data bias, The manager and the request system development team of
the VIGC group were not part of the surveys. During the initial stage of the pilot
program, there was a belief that the feedback of the participant was important, but it was
unclear as to who was even aware of the pilot program existence. These facts were

explored during the first survey as discussed in the survey #1 section.

CREATION OF THE SURVEYS

The information the VTGC group wanted to obtain from the usability survey case
study would determine whether the request system development team was building the
right metrics, and whether or not the driving goals from the management perspective

would be satisfied by the system. Using a GQM first stages approach, questions were
18



generated as goals and sub-goals of what we wanted to learn. From those questions, and
an assessment of the current state of the project, three surveys were created and divided
into three main categories:

e Survey 1 - Awareness

e Survey 2 - System Embracement - Usability

e Survey 3 - Indicators Evaluation - Usability

Each survey was short, and would not take much time for the participants to
respond with a quick “Yes” or “No” answer for Surveys 1 and 2, and a five-point rating
scale for Survey 3.

The questions were progressive in nature. For example, if a user has not accessed
the request system, the following questions about the system would not need to be
answered. Another aspect of the survey questions was to build them in such a way that
would be easily analyzed from a favorable or unfavorable perspective, so everyone could

easily understand them in a graphical, indicator-like format.

THE QUESTIONS

Partial listings of the questions during the GQM process are listed below. Notice
the (S#) appearing next to the questions indicates that survey number that led to the
answers.

e [s everyone aware of the pilot program? (S1)

e Is there any resistance from the team, which could potentially make the usage

of the application, or the current goals of the program fail? (S3)
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Does everybody share the same vision of the performance metrics as
envisioned by management? (S2)

Are the expected performance metrics easily captured in the current
framework of operation? (S2)

Are team members providing feedback to the development team? (S2)

Are the proper requirements for the RI system being captured? (S2, S3)

Is the application good enough for a final release at the end of the pilot
program? (S2, S3)

Are people embracing the application? (S2, S3)

Is everyone comfortable with the tool? (S2, S3)

Are the indicators a good measurement for meeting the performance goals of
the team? (S3)

Are the request forms easy to use? (S2)
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Survey #1 - Awareness

Survey #1 was distributed in the last week of August 2010, almost two months
after the initial deployment of the Request System Indicators pilot program. The
questions for this survey were categorized in Awareness and Notification questions as
shown in Figure 2.

Awareness Questions:

1 | Haveyou ever been part of a performance Yes No
improvement metric program?
2 | Areyou awarethat a new Request System with | Yes No

indicators as metrics is being developed and
available as a pilot program?

3 | Doyou know if you arecne of the usersof the | Yes  No
request system?

Ifyou answered Yes to any above question then continue with the following, else skip to question 7.

4 | Doyou know where/how to access the Request | Yes No
system?
5 | Has management or your supervisor informed Yes No

you of the main motivation and the goals of the
Request module pertion of this pilot program?
6 | Has management or your supervisor informed Yes No
you of the main motivation and the goals of the
Indicators module portion that are part of the
new request system?

Notification Update Questions:

7 | Inthe last two months have you received any Yes No
verbal or notification by email about updates to
the request system?

8 | Haveyou ever provided feedback to the Yes No
application team of the new request system?

9 | Haveyou ever participated in the reguirement Yes No
process for the creation of the request system?

10 | Doyou know how you can provide your Yes No
feedback for the request system application?

11 | Doyou think a BLOG web site would be useful Yes No
toprovide feedback about the request-
indicators application?

Figure 2:  Survey #1 - Awareness and Notifications Questions
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Survey #1 helped identify how aware the users were of the on-going RI system
Indicators Pilot Program. It also helped identify the social environment in which the
system was deployed, and the interaction that the participants had with the system and the
development team. Feedback and participation of all stakeholders were critical for the

improvement of the application.

THE RESULTS OF SURVEY #1

The results of Survey #1 are graphically shown in terms of favorable and

unfavorable answers in Figure 3.
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Figure 3:  Survey #1 - Awareness - Notifications Questions Results

In Figure 3, “Q#” represents the question number associated with the percentage
of the favorable and unfavorable answers. This survey shows that out of the 15
participants, most questions had unfavorable responses. This survey was broken into two
categories: awareness and notification update questions. For the awareness questions, in
response to Question #1, “Have you ever been part of the performance improvement

metric program?” ten, (67%) users had never been part of a performance metric program.
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Thus, training for this type of program should be an area of improvement. Responses to
Question 2 show that nine (60%) of the participants were not aware of the pilot program.
The responses to all the other questions could be interpreted as a lack of communication
between team members, team leads, and management. This is an inefficient environment
for a pilot program to run if one expects others to use the system. The answers to the
notification and update section show that 11 (73%) users had not received any
notification for any updates of the RI system, and 10 (67%) had never participated in any
requirement process of the RI system. Most users, nine (60%) agreed that a blog, or a
team discussion for the RI system would be useful to them so they could provide
feedback to the development team. The process of the distribution of the survey made

people aware of the RI system pilot program.

COMMENTS AND FEEDBACK

Four (27%) out of the 15 people added some comments in relation to question 11,
that a Wiki or Team Discussion component could be a solution for allowing team
members to provide feedback. Another person suggested that demos would be a good
idea since people do not have time for blog sites. Those comments led to the realization
that a SharePoint collaboration team site could be a supportive artifact as a process

improvement to the surveys.

POSSIBLE IMPROVEMENT ACTION PLAN

Based on the results of the survey, metrics alone have no meaning until we do
something with the data. Therefore improvement action plans should be provided for
execution (1) (12). The improvement action plans should be aligned with strategies
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needed to achieve our goal (16). A possible solution derived from the surveys suggests
an improvement action plan(s) for each of the results in Table 1. The left column

includes the percentage and the number of people who answered Yes or No.
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Participants
Yes: Favorable

Q/A# No: Unfavorable Improvement Action Items
Y%
Yes: 5 (33%) Provide training for all members. A website could also be
1 No: '1 0 670/0) created with information about measurement and metric
) ° programs.
Yes: 6 (40%) Provide information about the goals of the RI system. A
) No: 9(6 ()(yo) website constructed with that information could be a starting
) ° point.
Yes: 7 (47%) Keep users informed of their roles and expectations in relation
3 No: 8 (53%) to the RI system.
Yes: 5(33%) | Notify all users with information on how to access the RI
4 No: 10 (67%) | system.
5 Yes: 5(33%) Management can provide information on the main goals and the
NO'. 10 ( 670/0) benefits of the RI system. A website could have all of this
’ ’ information available at all times.
6 Yes: 4 (27%) Management can provide information on the main goals and the
N0'.1 1 (73 0/0) benefits of the indicator modules. A website could have all this
’ o information available at all times.
7 Yes: 4 (27%) Notifications should be sent out to all participants any time new
N0'.1 1 (73 0/0) updates occurred on the RI system. A website could be set up
’ o with RSS so people could automatically receive updates.
Yes: 5 (33%) All team members should be encouraged to participate in the
8 NO'.I 0 670/0) feedback process. A team discussion website could be
) ° available for this purpose.
9 Yes: 7 (47%) Designated team leads from each group unit could be in charge
No: 8 (53%) of providing feedback on regular basis.
Provide contact information to all member and stakeholders
. o
10 SI(\IZS'. 96 ((g(())(;o)) involved in the process. In addition a team website could be
' ° used for this purpose.
Yes: 9 (60%) A blog, wiki page, or a team discussion in a website, as well as
11 NO'. 6 ( 40(V0) and regular meeting session with team leads of each group unit
) ° could be organized.
Table 1: Improvement Action Plan as Results of Survey #1.
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EMAIL NOTIFICATION AFTER SURVEY #1

A thank you email notification for all the participants was sent after the surveys
were collected. Information about how to access the RI system pilot program was sent to
encourage the participants to try it out. The notification indicated that a second survey
would follow-up in relation to the usability of the new request entry form and ease of use

of the RI system.
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Usability Survey #2 — System Embracement

Survey #2 helped identify the user’s perspective in relation to the look and feel of
the request entry form and its usability. This survey was distributed 14 business days
after Survey #1 to all 15 participants. It was expected that, with that time frame between
surveys, users would have had a chance to access the RI system. Figure 4 shows the four
questions for this survey. Notice also that the questions are simple, but they can capture

the first perception of end users’ embracement toward system usability.

Your Initial Evaluation of the Request System

' 1 | Have you visited the new request system? Yes No

s st cem s st st st s mmn s nr

If you answer Yes to question 1 then continue with the following questions.
2 | Isthe new Request system user friendly and easy to navigate Yes No
to create or receive a request for others or yourself?

3 | Do you think that the system will help you improve your Yes No
performance by helping you to keep track of your
requested/assigned tasks?

4 | Asan owner of a request, do you think this new request Yes No
system could be an accurate reflection of all the tasks assigned
to you?

If you answer No to any of the question above would you please make suggestions or comments below:

Figure 4:  Survey #2 - Usability System Embracement - Request
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THE RESULTS OF SURVEY #2

Figure 5 displays a graphic representation of the result of Survey #2 in term of
percentages of favorable and unfavorable responses. “Q#’ means question number, and

there are five questions.

Result of Survey #2
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B Yes - Favorable% 13 (87%) | 9(69%) 8(62%) 5(38%) | 10(67%)
™ No-Unfavorable% | 2 (13%) 4(31%) 5(38%) 8(62%) 5(33%)

Figure 5:  Survey #2 - System Embracement Results

ANALYSIS FOR SURVEY #2

Survey #2 shows mostly favorable answers. However, the information can also
be misleading if we do not have a threshold value for the minimum percentage we expect
for favorable answers. For the purposes of this survey, a participation of 100%, and
answer results of 80% and above as favorable answers, would be considered a good
indicator of a strong environment process with a high embracement of the request system
among all team members. The 80% threshold selected was due to the fact that three of

the participants, as shown later in the table in “Results of the Request System Pilot
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Program,” never accessed the request system. Survey #2 shows that most favorable
answers are below that expected 80% range which indicates higher areas of process
improvement are needed. Table 2 shows a summary of the percentage of the participants
able to respond to the respective questions, and the number of participants with their

percentage of favorable and unfavorable answers.

Participants | Participants
. c . (Favorable | (Unfavorable
Questions Participation %) %)
Yes No
Q1. Have you visited the request 1 hno 0 0
system? (URL site omitted) 15:100% 13 (87%) 2 (13%)
Q2. Is the new Request system user
frlendly.and easy to navigate to create 13- 87% 9 (69%) 4 (31%)
or receive a request for others or
yourself?
Q3. Do you think that the system will
help you improve your performance by om0 o o
helping you to keep track of your 13: 87% 8 (62%) > (38%)
requested/assigned tasks?
Q4. As an owner of a request, do you
think this new request system could be om0 o o
an accurate reflection of all the tasks 13:87% > (38%) 8 (62%)
assigned to you?
5. Participants with comments 15: 100% 10 (67%) 5 (33%)
p

Table 2:

Summary of Survey #2 - System Embracement

Question 1 indicates that most people know how to access the RI system, but two
people had not yet visited the site. Therefore, Survey #1 opened the request system
indicator pilot program to everyone who was expected to be part of the pilot program, but
some may not have been aware of it. Question 2 shows that areas of the navigation, look,

and feel of the request entry forms still need improvement. Question 3 shows there are a

large percentage of users who do not see the value of how this tool can help them
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improve their performance. Questions 4 shows that eight (62%) users believed the new
request system would not accurately reflect the work done by most of the team members.

Question 4 will be explained in the Comments and Feedback section below.

COMMENTS AND FEEDBACK

Comments are certainly a key component to help define the areas of improvement
in the process. The survey specifically stated that any “No” answers to the first four
questions required the participant to include their suggestions or comments. A total of
ten out of fifteen participants provided comments, and most comments were very
descriptive about the rationale for answering Questions 2, 3 and 4. Some of the quoted

comments are:

Too tedious to open, track, close and complete the tickets for the amount of
requests we receive each day and every week. There are so many small and time
consuming requests that all add up but are difficult to always add each task into
the team's overall request.

So I just went to the new request system and filled out an order; my first
impression? Constructed well, flows well and it is concise....We do so many
different tasks that it would be hard to officially state all of them as tasks. Plus
we don't use the request system that often for creating new items/tasks/requests.

User Friendly? 50/50 -Help me improve performance? Not too much - For tasks
where I am directly accountable to others, this makes sense. [ would struggle
integrating this on existence task management. -Also, all buttons/levels of
hierarchy should be clickable...

When you click "Submit new task": 1-"summary" should change to "request/Task
Needed" or something along those lines 2-The "Category" structure is odd...

Tabs stops don’t seem to work when switching fields... Until all users requests go
through this tool, (forced) it won’t receive traction... Man hour selection does not
truly compare/weight tasks.

I just looked at it and never used it.
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This looks like an AR Tracker. Not all task I do will show up on a list.

The request system may work for teams that execute tasks in an extremely
controlled environment... It requires a lot of work to keep adding every single

task we do in such a fast paced environment... Man-hours would be hard to track

We do so many different tasks that it would be hard to officially state all of them

as tasks. Plus we don’t use the request system that often for creating new

items/tasks/requests.

For tasks where I am directly accountable to others, this makes sense. I would
struggle integrating this in existing tasks managements.

POSSIBLE IMPROVEMENT ACTION PLAN

Table 3 presents some possible improvement action plans for questions 2 - 4.

Participants
Q/A# Favorable .
Unfavorable Improvement Action Items
Y%
Yes: 9 (69%) Set up a few meetings with c?ach group unit for input
) No: 4 (31%) on the lpok gnd feel of the site. Provide a team
discussion site where people can make suggestions.
Re-evaluate the functionalities and goals of the RI
3 Yes: 8 (62%) system with the team lead of each group unit. Re-
No: 5 (38%) define and prioritize the type of input fields of the
request ticket that can be supported by the system.
Re-evaluate the functionalities and goals of the RI
4 Yes: 5 (38%) system with the team lead of each group unit.
No: 8 (62%) Identify the type of constraints that each member of
the RI system experienced based on their functions.
Table 3: Survey #2 - Improvement Action Items
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EMAIL NOTIFICATION AFTER SURVEY #2

After completion of Survey #2, another thank you notification email was sent to
all participants. This step was taken, with several objectives:

e To emphasize the importance of their participation.

e To announce, with the respective URL link, that a new SharePoint
collaboration team site with information about the request system indicators
pilot was now available, and that all the results for Survey #1 and Survey# 2
had been posted.

e A notification that a final Survey #3 would be distributed for capturing the

usability of the Indicators modules from the Request System.
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Survey #3 - Indicators Evaluation - Usability

Survey #3 focused on the usability of the performance indicators within the RI
system from the perspective of the requester and/or owner of a task. For this survey we
used a 5-point rating scale for value of importance, low to high, to each of the indicator
modules. Survey #3 is shown in Figure 6 and it was distributed to the same fifteen
people of Survey 1 and 2. Notice that an open question is added at the end of this survey

for feedback.

Please select(circle) a value between 1 and 5 for each indicator listed below; the rating should be based
onthe added benefitthat the indicator provideszfor improving performance for yourself or your team.
Mate, that this is not a complete list of all indicators available, but a short list to provide a better focus
for feedback.

Value of Importance: & value of 1 indicates that it is of lowest value to you or yourteam, and a value of

5 is the highest value.

THERE IS NO GOOD OR BAD ANSWER.

Indicator Value of Importance

- Distributi T T T T ]
1- Distribution fOwner 1 3 3 4 5

2- Man Hours Distribution fTeam ]

3- Man Hours Distribution /Owners ]

4- By WW / Team ]

5- By WW fOwners J

6- Man Hours By WW /Team ]

7- Man Hours By WW / Owners ]

8- Average Man Hours By WW /Team ]

8- Average Man hours By WW JOwner ]

Please provide any other comments feedback below [or in back of page):

Figure 6:  Survey #3 - Usability of Indicators
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As previously mentioned, the indicators are graphical drill-down charts that allow

management and team members to view the distribution of requests, and the number of

hours spent on fulfilling requests by group units as well as by the team members. A brief

description of the purpose of each of those indicators is listed below.

Distribution/Owner: A graphical chart, or indicator module, showing the
percentage of tasks distributed by owner.

Man Hours Distribution/Team: A graphical chart showing the percentage and
number of hours spent on tasks for each of the group units.

Man Hours Distribution/Owners: A graphical chart displaying the percentage and
number of hours spent on all tasks by a team member.

By WW/Team: A graphical chart displaying a percentage of the number of tasks
per workweek and by group units.

By WW/Owner: A graphical chart displaying a percentage of the number of tasks
per week by owner and group units.

Man Hours by WW/Owner: A graphical chart displaying the number of hours the
owners of tasks have spent per work week.

Average Man Hours by WW/Team: A graphical chart displaying the average man
hours that each group unit has spent per work week.

Average Man hours by WW/Owner: A graphical chart displaying the average

hours each team member spent per work week.

Figure 7 shows an example of the Man Hours Distribution / Owners indicator.

For the purpose of this paper, the user names have been marked out. By clicking on the

associated user name, not shown in the picture, you can drill-down to the user’s Man
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Hours distribution across the group units and eventually drill-down to the users’ detail

request list.

Man Hours Distribution / Owners

o— 1 (0.32%)
5 (20.77%)]

| e— 1) (0.32%) |

| — 17 (3.53%)

— ) (0.00%)

15 (50.45%) |

Total = 313

Figure 7. Man Hours Distribution/Owners

THE RESULTS OF SURVEY #3

The results of Survey #3, as they appeared in the SharePoint Survey team site of

the RI system, are shown in Figure 8 below.
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1- Distribution /Owner %) : 3 13 “ 13
2- Man Hours Distribution /Team %) S A; 7 27 13
3- Man Hours Distribution fOwners %) 53 :_'-: 13 13
4- By WW / Team 3%:) 33 7 7 33
S- By WW /Owners = ~‘~.? 7 13 27 7
6- Man Hours By WW /Team s _A; 13 4 27
7- Man Hours By WW / Owners %) 67 ‘ ‘ 2C
8- Average Man Hours By WW /Team (9.) 52 13 13 20

9- Average Man hours By WW /Owner (2] &0 13 13 7 7

Figure 8:  Survey #3 - Results - Usability of Indicators

The results of Survey #3 were very discouraging since it showed that the majority
of the end users did not embrace the indicators as management would have expected.
Most of the indicators that measure man-hours, such as indicator 2, 3, 6, 7, 8, and 9, had a
higher disapproval rate. From discussion with some of the team members, a few showed

signs of resistance, as expected. Nevertheless, most of the respondents’ disapprovals
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were related to the constraints imposed by the operational working environment for

entering requests into the system, and not the actual indicator.

COMMENTS AND FEEDBACK

Providing comments was an option for Survey 3. Out of the fifteen participants,
seven of them provided some very valuable feedback, one of them expanded on the

difficulty of capturing some of the data, as follows,

Response 1 - We are a customer driven team and our workload is somewhat
random and it is sometimes impossible to predict. As we received requests,
they are distributed to the next available person. Therefore, by team is the
only decent indicator to capture the entire workload. It is too difficult to track
by individuals and owner is usually myself so it is figure out the distributed
team performance... Response 8: Average man hours are hard to track and
encompass all tasks involved in completing any one requests.

None of these Indicators apply to Inventory Control Techs.
Need a way back to main page once you are sent to indicator page.

Indicators from a GUI perspective are very linear and they are not user-
friendly. I cannot find any definition about them!... It took me a while to
make sense out of them. They need to stay in the same frame and within the
site. Using the back button to return to a previous page is very confusing and
annoying! It is very easy to lose track of what you are looking at.

They seem very VICE specific. I am not sure how they can be applied to a
broader customer base.

None of these apps are applicable to green badge inventory control
employees.

We care about distribution of tasks by teams, but everything else does not
apply.
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POSSIBLE IMPROVEMENT ACTION PLAN

For each of the indicators evaluated in Survey #3, we have some improvement

action plans, in addition to the ones mentioned for Survey #1 and #2,:

e Re-evaluate each of the indicators from the perspective of each of the team leads and
managers of the group unit.

e Prepare, plan and execute new GQM sessions with each of the team leads and
managers, to discover their goals and sub goals, of what they want to know, to
determine what metrics are needed by each of the group units in order to achieve their
performance indicators.

e Implement a new training program for performance indicator measurements.

¢ Identify the roles, responsibilities, and expectations of each of the participants.

EMAIL NOTIFICATION AFTER SURVEY #3

An email notification was sent to all participants once Survey #3 was posted in
the collaboration SharePoint team site for the request system indicators. The team site

was indicated as the place for posting recommendations.
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Development of a Collaboration Team Site

To support the distribution of information in relation to the pilot program and the
usability case study, a Microsoft SharePoint website was built to fill the gap for the lack
of a centralized documentation repository. The idea was to build collections of sub-sites
for each group unit of the VTCG. For the application team this was a great starting point
for process improvement. Therefore, team sites for each of the group units were created.
A sub-site for each of the applications in development was also created. The Request
System application team web site was set up, with Team Discussion, Wiki, Calendar,

Events Notification, and Survey’s Feature Components as shown in Figure 9.

Home LIT Applications -sml@ier Project Documents

View All Site Content Applications > Request System
VS The Request System
= Usability Survey 1/3 -
Application Awarenes This Request System and Indicators is a new aplication with very specific objectives
= Usability Survey 2/3 -
Look and Feel First
s e Replace the current Requgst System .
> ity Survey 3/3 - e Improve the commun@at:on betweerf group units
Indicators Value o Complete the request in a properly time manner
| e Control the status and the priority of a request
| meats e Improve productivity of the owner of a request
| = Shared Documents e Provide higher customer satisfaction
= Our Wiki Space e Provide indicators that can help us improve our process of operation
Lists
= Calendar
» Tasks Announcements
= Issues Tracking Give us your Feedback 9
A —— — R
= Qur Project Tasks
& Go to Team Discussion, and give us your feedback from your own perspective.
Lol | Request System - Indicator Pilot Program Usability Survey 9
= Team Discussion [ by ——
| The application is in its early stages of development, therefore its future architecture and usability v|
Sites ‘ depends on end user feedback. We are currently working on a case study for capturing some of the
= Project Documents I of the system.
| O At

Figure 9:  The Request System Collaboration Web Site - Surveys
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Results of the Request System Pilot Program

The Request System Indicators Pilot Program ran for three consecutive months.

organization.
Role User
Inventory Contral (IC) Tech Userl
IC Tech User2
ICTech User3
IC Team Lead Userd
App Team Lead Users
Manager Usert
Manager User?
Team Lead Userd
Manager Usera
App Team Lead Userll
Lab Engineer Useril
IC Tech Userlz
Lab Engineer Userl3
Team Lead Userld
Team Lead Userls

Table 4:

June

Created Received
Requests Regquests

July

Created Received
Request Regquests

16 | 18

2 2
1
2

August

Created Received
Request Requests

Table 4 displays the results of the total number of requests created and received by the
same 15 participants during the execution of the survey usability case study. The first

column shows the general functional role that those participants had within the

September

Created Received
Request Requests

1
1
1
2
1

2

8

1

1
1

Number of Total Requests Created and Received per Month by Users

From the results, User5 was the only user who created 16 requests for himself and
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two other requests for others. All other users created or received requests from other
users. User6 created two requests and received two requests from other users. Some of

the users received requests from users that were not part of this study. Three of the



survey participants, User7, Userl2, and Userl3 never created or received a request.
Further analysis indicated that User7 was one of the users who gave a high rate of
importance to each of the indicators used in survey #3 but never created or received a
task, and has never been part of a measurement program. The results of the survey and
the data collected speak for themselves. With such a low rate of usability of the system,
and the unfavorable answers of the survey, this project requires a great deal of
improvement and a re-evaluation of the application as indicated in each of the sections of

the “Possible Improvement Action Plans” outlined after each survey.
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4. CONCLUSION

The results of the usability survey case study and the data collected clearly show
that the three months of the Request-System Indicators Pilot Program failed to meet most,
if not all, of the expectations of the VTGC manager. First, survey participants did not
become active users of the system. Second, the idea of capturing man-hours from the RI
system was not embraced, and was considered rather inappropriate by most of the
participants, including team leads and managers. Third, the system is not ready for
production and has a long way to go to be useful as a performance indicator tool by most
group units. This application had been developed without any proper requirement
documentation, prioritization of the functionality, and exclusion of other team leads’
stakeholders for each group unit. These results clearly indicate the failure of this pilot
program. The application was also developed from one stakeholder’s point of view and
went primarily from verbal requirements directly into development mode. This process,
which is wrongly referred to as the ‘agile’ methodology by some developers, is really an
ad-hoc prototyping style, which is typically not sustainable and usually leads to systemic
application development failure.

The original intent and development of the RI system may have been, and may
still be, the right thing to do from the perspective of the VITGC manager and the RI
software developer, but without the buy-in and active participation of all the stakeholders,
we could easily predict that this application will not have a happy ending. Currently,
major process improvements are needed to move this application in the right direction.

The surveys were a successful tool since they provided the answers, be it
unfavorable, to the manager’s questions, as mentioned in the Questions section of this

paper. Preparing the right environment to present those answers by building the

42



SharePoint site is believed to be an effective method to keep everybody informed of the
survey results, and provide a central location for the RI development team to promote the
features and the new system changes. Yet, after all these efforts, the SharePoint
collaboration solution site did not create the expected results that it was intended to do.
First, the site did not encourage the development team of the request system to add any
new information about the features and goals of the RI system. Second, although nine
(60%) of the participants agreed that a team discussion site would be a good place to
provide feedback during the development cycle, at four weeks after the completion of the
pilot program, no one has yet added any new suggestions. Also, after four weeks, only a
total of two requests had been created by two of the fifteen original participants.

On the positive side of systematic process improvement, the results of the surveys
were discussed with the team and the VTGC manager. To move the project forward, it
was decided that the future RI system would limit its focus to one specific group unit and
associated stakeholders. In addition, a new survey is planned for distribution for another
customized application. Another solution that should be considered is to look for third
party tools that could provide very similar functionalities needed by the request indicators
system using the requirements derived from the failed pilot program.

The origins of VTCG were not intended to create internal customized applications
but instead to build and support the needs of the entire lab infrastructure, including Lab,
Inventory, Shipping, and Purchasing. Also, the VTCG team tries to do whatever needs to
be done, as priority arrives, to get the job done. And they have been very successful in
doing so for several years. But in terms of building applications, this is not the same
case. From discussions with VITCG members and observation of their business
processes, there are two very significant problems that appear to be at the root why the RI

system, and applications like it, are suffering. Both problems are directly related to the
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origins of what the VTCG operations used to be, a small supportive group, as opposed to
what the VTCG has now become, a large supportive group. First, from the perspective of
the VICG manager, the application group unit is not a software development team.
Therefore, any software development processes that involve formal requirement
documentation, as well as architecture of the system, are not seen as important or as key
elements to expedite the building process. Second, from the perspective of the
application team, they are still operating in that heroic mode, CMM level 1, of trying to
please the VTC manager by trying to do whatever they are asked to do, even when the
development targets for building a tool are completely unrealistic. Therefore, when a
new deadline is not met, a new priority takes place, and the cycle keeps repeating.
Unfortunately, this framework of operation has very negative impacts to any
development group, as proved in the result of this study. For as long as the VTCG
application group units are continuously being asked to build customized applications, it
is an unquestionable fact that the application group unit has become a development
group, and it is in the interest of everybody in the VTCG to unite and work toward
improving their own development process. But also, for as long as the application team
continues to work in that heroic mode of “I can do it” and ignores the reality of software
good practice development processes, they will continue to find that their application will
not meet the expectation of the stakeholders. In the long run, and as long as this group
continues to work in this processed operation, the application team will not evolve to the
next level of productivity and it’s applications will be nothing more than prototypes,
unreliable and un-scalable pieces of software. Otherwise, if the VTCG is not a software
development group, then a solution is to look for third-party tools that could provide very
similar or better functionalities for the applications needed to support the core of their

business in terms of shipping, inventory, purchasing, and ticket request applications. At
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least by taking this step and trying to find third party tools, that will free the team from
the burden of trying to build so many types of applications that lack any of the good
qualities expected from any application tool, including scalability, ease use, reliability,

and maintainability.
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