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While the telecommunications industry rapidly expands, so too have the Engineering

Divisions of ADC. As the Engineering Divisions maintain pace with the demands of the

telecommunications industry, ADC needs to look at developing training methods to

deliver effective training and learner solutions. The scope and purpose of this study is to

determine the overall technical knowledge of the Copper Engineering group in the core

areas of organizational quality practices (ISO/TL 9000), engineering documentation,

product development practices, and product testing practices. The analysis was used to

measure strengths and weaknesses of the current training program, measure employee
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training satisfaction, identify training gaps, and assist management in making decisions

about training direction of its people.

The importance of this research project is to provide the Copper Engineering

mangement a baseline to make decisions about training direction of its people and

prioritize the curriculum development efforts. The data was presented to Copper

Engineering management along with recommendations for the future training initiatives.

Of the core areas studied, the data presented in this paper identifies the weaknesses

where training should be improved or implemented within the Copper Engineering Group

at ADC. The current program places significant emphasis on processes and tools in

various technical areas that are critical to the performance of the Copper engineering

division. Therefore, it is necessary to identify subject matter experts in the core areas to

continually identify training needs as they arise and provide them the support to develop

and deliver learning experiences to the engineering community on a continuous basis.

The researcher suggests to consider the findings presented in this research and conduct

separate assessments of the weakest topics to determine what part of the population is

affected, and form curriculum teams to focus on their respective training issues. Not only

would these teams identify formal training opportunities but also identify the informal

training opportunities like OJT. By reading the written comments, it is apparent that OJT

is a prevalent learning tool within the engineering community. It is important that a

strategy is identified, and a consistent format be developed and implemented for this

learning method to be effective.
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To support transfer of learning, a repository of released training materials needs to be

developed and centralized so that people can reference the materials on-line when a

review is necessary. The training materials database would require a check-in and check-

out functionality to ensure the most current materials are available.
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CHAPTER 1

Statement of the Problem

Introduction

Knowledge is a global asset and access to information is the key to staying

competitive. Now more than ever, organizations rely on people to continually learn new

skills, craft innovative solutions to changing circumstances, stay informed and remain

responsive to changes in technology that affect the way people perform their jobs. The

Copper Engineering Group at ADC, recognizes this as an opportunity to stay competitive

in today’s telecommunications industry by continually improving and educating its

people about engineering processes, procedures, systems and tools. Learning is an

integral part of meeting the goals and objectives of the organization and it is the “ADC

Way.”

ADC is “The Broadband Company ” (ADC, 2000). ADC’s fiber optics, network

equipment, software and integration services make broadband communications a reality

worldwide by enabling communications service providers to deliver high-speed Internet,

data, video, and voice services to consumers and businesses. ADC customers include

local and long distance telephone companies, cable television operators, Internet/data

communications providers, wireless service providers, private network operators and

broadcast television operators.
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Today, there are hundreds of thousands of independent networks throughout the

world. Each of these networks interacts or "internetworks" with others for people to

communicate and conduct commerce. Connecting this world of networks is the mission

of ADC's Broadband Infrastructure and Access group (ADC Telecommunications, 2000).

Delivering Internet/data, video and voice services to homes and businesses involves

extensive highways of fiber, copper, and coax cables. Like any highway system, there are

junctions and connection points linking one network to another. Establishing and

managing these connections points and cables, while ensuring their level of performance,

can be time consuming and costly for a communications provider (ADC

Telecommunications, 2000).

From the end of 1997 through 1999, new service providers in the U.S. increased

access lines to residences and businesses by 250%. The success of new service providers

is resulting in competitive responses from incumbent providers of Internet/data, video

and voice services to retain and win customers. ADC benefits from deregulation as a

result of our strategic focus on supplying broadband, multiservice network solutions to all

types of service providers – incumbents and new entrants – around the globe (ADC

Telecommunications, 2000).

With an Internet host created every four seconds and e-commerce sales expected to

grow 75% annually over the next five years, the world is in the early stages of a new

frontier of tremendous opportunities. In a globally connected, broadband world,

everything is accessible in the blink of an eye. As broader bandwidths become available,



3

communications become digital, increasingly visual and more effective. Consumers and

businesses can locate quickly and obtain products and information from almost anywhere

in the world (2000, ADC Telecommunications).

Problem Background

ADC's Engineering Divisions are divided into three operating entities – Copper

Engineering, Fiber Optics Engineering, and Wireless Engineering. Manufacturing and

Quality supports each division as products are designed, prototyped, tested, and

manufactured. The engineering groups recognize that they all have similar training needs

when it comes to educating its staff on product development, engineering documentation,

manufacturing, and product testing processes. Each division guides itself by a common

set of operating procedures set up as requirements of ISO 9001 and TL 9000 quality

standards.

As new people were employed into the organization, the engineering management

needed to rethink the educational process and develop curriculum that would enable

people to get the training they needed to perform their jobs. In 1998, an effort by the vice

presidents and managing directors of the Copper and Fiber Engineering Groups formed a

team to determine the training requirements around the processes and practices of their

organizations. Since Wireless Engineering was still in its infancy as an operating entity

they would determine their needs at a later date and leverage the curriculum once set up.
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With the assistance of Human Resources, the engineering community was broken

down into the following 28 job categories:

Table 1. Sample of Engineering Job Categories

BCG Engineering Job Categories

ME Drafter I-II EE Drafter I-II Mfg Eng I QA Eng I-II

ME Designer EE Designer Mfg Eng II Sr. QA Eng

ME Tech I-II EE Tech I-II Sr. Mfg Eng Tech Pubs Writer

ME Tech III EE Tech III Inspection Tech I-
II

Software Eng I-II

ME I-II EE I-II Inspection Tech III Software Sr. Eng

Sr. ME Sr. EE QA Tech I-II Software Project Eng

Project ME Project EE QA Tech III Software QA

Each job category was assigned a set of training requirements, which are mapped on a

course matrix; refer to Appendix A. Profiles of each job category were set up in the

Learning Management System (LMS). Courses not assigned to a specific job category

were considered to be an elective, therefore required supervisor approval.

As courses were defined, management assigned internal subject matter experts

(SMEs) to develop and deliver the training whenever the demand required it. A formal

process was set up where individuals signed up for courses through a web interface called

ADClearn. The LMS database administrators generated class rosters, booked
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conference/training rooms, and notified instructors. When employees completed a course,

the attending individual signed the class roster and the instructor mailed the signed roster

back to the training and development group where the data was recorded.

Despite the effort to track employee progress, the data in LMS is not completely

accurate because training requirements were also completed informally either through on-

the-job training or departmental meetings. Therefore, individuals were not receiving

credit for the requirements they completed and management cannot rely on the accuracy

of the reports generated from the tracking system. Moreover, management could not

clearly identify the training gaps that exist amongst their staff.

Problem Statement

The purpose and scope of this study is to determine the overall technical knowledge

of the Copper Engineering group in the core areas of organizational quality, engineering

documentation, product development, and product testing practices. The analysis will be

used to identify strengths and weaknesses of the group, and assist management in making

decisions about training direction of its people.

Research Objectives

The objectives of the research project are:

1. Identify overall technical knowledge of engineering personnel in the core areas of

organizational quality practices, engineering documentation, product development

practices, and product testing practices.
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2. Provide Copper Engineering management with data to make decisions and prioritize

activities within the group.

3. Validate the Engineering Development Plan.

Significance of the Research

As ADC's Engineering Divisions maintain pace with the demands of the

telecommunications industry, the training solutions delivered to the groups must ensure:

•  Individuals learn new skills or acquire knowledge about processes and procedural

enhancements in a timely manner

•  New employees are effectively assimilated into the culture of the organization

•  Just-in-time solutions to immediate problems

•  Proper and timely feedback from others on how they are using new skills or

knowledge

•  Standardized training across geographical locations

The importance of this research project is to provide the Copper Engineering

managers a baseline to make decisions about training direction of its people and prioritize

the training development efforts. ADC's Engineering Divisions are analyzing the training

needs that encompass the product development process. Data from the research can help

identify the training gaps in this area and help facilitate the development of a web-based

performance support tool that will assist engineers through the phases of product

development. One requirement of this type of job-aid is to access training material online,

as individuals step through the process.
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Limitations

Due to the enormity of the proposed research project and the researcher's obligations

in fulfilling the requirements of this research paper on time, the scope of the study is

limited to the assessment of the Copper Engineering group. The results of the study will

provide the researcher a template to conduct future research with the Fiber Optics and

Wireless engineering divisions at ADC including locations in other areas worldwide.

Definitions

ADC - In the early days of the company's history, the company was making

audiometers and other devices used to test hearing, and that is where the name "ADC"

originated. However, the three initials have stood the test of time and now have become

an integral part the name: ADC - The Broadband Company. ADC is now a key supplier

of telecommunications equipment and software world-wide.

Learning Management System (LMS) - Software that automates the administration

of training events. The LMS registers users, tracks courses in a catalog, and records data

from learners; it also provides reports to management.

ISO – A generic, baseline family of quality standards written to be broadly applicable

to a wide range of varying nonspecific industries and products. These standards establish

the basic requirements necessary to document and maintain an effective quality system

(Randall, 1995).
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TL 9000 Quality Standard - TL 9000 is a common set of quality system

requirements and metrics designed specifically for the Telecommunications Industry,

encompassing ISO and 83 additional requirements.

TNA - Training Needs Assessment



CHAPTER 2

Review of Literature

Introduction

Learning is an integral part of meeting the goals and objectives of organizations to

stay competitive in global markets. At ADC, learning and training has been part of its

culture for many years and continues to be an important organizational strategy.

As part of this research project, the researcher briefly investigated characteristics of

learning organizations and why needs assessments are conducted as a way to understand

situations before training is implemented.

Characteristics of Learning Organizations

For some, Learning Organization is a philosophical system. At ADC it is viewed as a

way of life and business. Devito (1996) adds that a learning organization spans an

enormous field: it can aid large corporations to be competitive globally while it offers

each individual the opportunity to achieve his or her potential with support from a

community of colleagues.

Devito (1996) describes the learning organization as an "hourglass:"

Think of one end as 'building capacity' and the other end as
'harnessing experience.' Building capacity emphasizes becoming
all that is possible like a division, a department, or a team shares a
common vision and acts to accomplish that vision. As the group
grows, their understanding and action increases, and they achieve
more than they originally intended. Applications of the building
capacity approach concentrate on developing individual and team
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potential. Harnessing experience stresses the retrieval of learning
that can be shared with the rest of the organization such as core
processes, technologies, and culture.

The Learning, Training and Development group formed as a strategic initiative to

surround ADC with avenues of employee development that encompass learning

experiences in Leadership and Management, Sales, Engineering, Products and

Technology, Manufacturing, Continuous Improvement, etc. This strategy challenges

ADC to use its knowledge as a basis for its ability to be a global organization.

The Copper Engineering Division leverages the experiences of internal subject matter

experts to teach others about organizational processes, procedures, and tools. According

to Devito (1996), an organization's capabilities, its technologies and work processes are

targets for learning. Maximizing the potential of individuals and the company to obtain

changing objectives is essential to the success of a learning organization. Transferring

learning from one environment to another is the organization's most critical and

promising initiative.

Devito (1996) references the work of David Garvin, in which the learning

organization revolves around five main activities: Systematic Problem Solving,

Experimentation, Learning from the Past, Learning from Others, and Transferring

Knowledge. These building blocks are understood by the organization that they are never

mastered and will forever need refinement.
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•  Systematic Problem Solving - Using scientific methods like data collecting, and using

simple statistical tools such as histograms, and Pareto charts to eliminate guesswork

and assumptions when trying to determine root causes of problems.

•  Experimentation - Using experimentation motivated by opportunity as a way to

expand horizons. Analyzing existing programs where incremental gains are realized

from improvement strategies and capitalizing on demonstration projects where

ambitious undertakings are designed from scratch to develop new organizational

capabilities.

•  Learning from the Past - Reviewing successes and failures systematically, and

recording the lessons in a form that employees find open and accessible. The

challenge for most companies is installing a database system that catalogs learning

and lessons that are easily accessed.

•  Learning from Others - This refers to using benchmarking as a way to learn from

others. According to Devito (1996), Garvin states that "the greatest benefit comes

from studying practices, ways that work gets done (rather than results), and from

involving line managers in the process."

•  Transferring Knowledge - Learning needs to be considered more than a local affair;

knowledge must be spread quickly and efficiently through the organization.

According to Devito (1996), Garvin suggests a variety of mechanisms to spur this

process like written, oral, and visual reports, site visits and tours, personnel rotation

programs, education and training programs, and standardization programs.
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Needs Assessment

The term, needs assessment, can mean many things to different people and

organizations. According to Rosset and Zemke (1985), most experts recognize many

characteristics:

•  It comes at the beginning of an systematic approach to training.

•  It is done to understand more about performance problems and determine gaps

between what is happening and what ought to be happening.

•  It is often not done when training is required yesterday.

•  It is done through a variety of data collection methods like interviewing, surveys and

questionnaires, observation, work samples, records and reports, or any combination

thereof.

•  It mostly focuses of people's feelings rather than focusing on what sources feel is

causing the performance problem.

•  It is also used to expand the understanding of new systems and technologies before

training.

Rosset and Zemke (1985) adds that training professionals use needs assessments, in

detail, to understand the nature of the mission (optimal minus actual); the attitudes or the

feelings; and the causes of problems. The search for information varies, depending on

what got you started like a performance problem or a task, system or technology.

Johnson (1999) cites the work of Allen and Rosset that a needs assessment and

analysis is crucial to any training program and human resource department. Needs
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assessment is a process and not a one-time event. Johnson also cites the work of

Rothwell that analyzing present conditions is an essential starting point for any

improvement strategy, just as it is for strategic planning. Few improvement efforts can be

initiated if the information about the organizational environment, work environment,

work, and the employee is not first known.

Benefits of a Needs Assessment

The benefits of a needs assessment are critical to both the analyst and the stakeholders

in the process. Johnson (1999) cites the work of Kaufmann that a needs assessment

provides management direction for useful problem resolution through identifying,

documenting, and selecting appropriate problems. Clearly, identifying the problem, and

selecting the right solution can maximize the effectiveness of efficiency of any

organization and its individuals. Bowman (1988) adds that a properly conducted

assessment not only identifies training needs, but also builds participant commitment,

generates management support, increases HRD department's credibility and provides data

for the sacred process of evaluation.

Conducting a Needs Assessment

Rossett and Zemke (1985) state that there is no robust set of procedures to carry out a

needs assessment and that there are various assessment methods and standards for what

constitutes a good needs assessment strategy. Sweeney (1999) cites an article found in

Public Personnel Management that a needs assessment must be developed unique to the

intent of the study.
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Below, Rossett and Zemke (1985) identifies a series of prescribe basic steps for a

needs analysis:

•  Define Objectives - Define the purpose and objectives for the analysis as basis for

manager's planning and development decisions. Some objectives may include

distinguishing the employees who need training; identifying performance problems,

deficiencies, and root causes; secure the support and commitment of management in

the process of building and evaluating effective training; generate data that will be

useful in measuring the impact of training; prioritize training for the upcoming year

and long-range strategic planning.

•  Identify the necessary data - Needs assessments require information to identify the

need, the solution, the population requiring training and strategies for delivering

training. Information may include data collected from surveys, financial statements,

job descriptions, performance appraisals, and work samples.

•  Choose or design a method for gathering - use various combinations of methods like

surveys, interviews, observations, work samples, etc.

•  Collect the data - Administer the surveys, conduct interviews, and observe

performance on your intended study group or population sample.

•  Analyze and confirm the data - If possible compare the data with data collected in

past assessments to uncover problems and related trends or patterns. Confirm the

results with the people who supplied the information.
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•  Prepare a final report - In your final report identify problems, strengths and weak

areas and recommend strategies for improvement. Using tables, graphs and other

support data for findings, design a clear and interesting presentation with well-written

materials and attractive visuals.

Summary

ADC recognizes that learning and training is part of its culture and has been for many

years in its quest for continuous improvement and employee development. It also is an

essential organizational strategy and commitment to ISO and TL 9000 quality standards

to provide for the training of all personnel activities affecting quality.

Devito (1996) references the work of David Garvin, who identifies an important trait

of a learning organization as one who utilizes scientific methods like data collecting and

statistical analysis to eliminate guesswork and assumptions when identifying problems

and recommend solutions. A way to uncover training needs and solve problems is to

utilize data collected through a TNA. An inventory of skills and knowledge can lead to

detailed training where the greatest need exists. McClelland (1992) adds that a TNA

provides a means of identifying areas where the organization can obtain maximum value

for the training and development dollar. A systems approach can emphasize consistent

and flexible ways to achieve ongoing analysis of the organization's human resources and

the skills that will be required as a result of changes to a long-range plan.

Although there is no exact science to conducting a TNA, organizations recognize the

value of its information in that it produces a snapshot of their human resource skills and
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knowledge. Moreover, a TNA provides management direction for useful problem

resolution by identifying the problem, and selecting the right solution to maximize the

effectiveness of efficiency of its individuals. Bowman (1988) adds, a TNA identifies

training needs, builds participant commitment, generates management support, increases

HRD department's credibility and provides data for the sacred process of evaluation.



CHAPTER 3

Research Methods

Introduction

The problem of this study was to determine the overall technical knowledge of the

Copper Engineering group. The methods and procedures used in this study helped to

identify strengths and weaknesses of the Copper Engineering Group, prioritize training

development projects, and assist management in making decisions about the direction of

the training program.

Research Design

A descriptive research design was used and a survey conducted to collect data from

participants in the study population. The goal of this survey was to collect and analyze

data from survey participants to determine training needs in the core areas of

organizational quality, engineering documentation, product development, manufacturing,

and product testing practices. Data from the analysis was used to prioritize training

development projects within the engineering curriculum.

A survey was designed by the researcher to assess the technical knowledge of

individuals relative to primary job functions; refer to Appendix B. Participants were

asked to respond to the statements/questions indicating their level of agreement. They

were also asked to assign a level of importance that they felt the statement is to their job
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function. If they felt a specific statement is not relevant to their job, they checked the

statement as "N/A" (not applicable). Demographic data was also collected.

Population

The estimated worldwide population of the ADC's engineering community is at 1000

people. There are product engineering and manufacturing engineering groups in countries

like Mexico, Finland, Scotland, China and Australia. Due to the researcher's obligations

in fulfilling the requirements of this research paper, the scope of the study is limited to

the Copper Engineering group located in Shakopee, MN. The population of the Copper

Engineering group is approximately 180 people. A sample of the population was not

used. The study provided the researcher a template to conduct future research with other

engineering groups and global locations within ADC. The target population represents

the following job functions:

•  Mechanical and Electrical Drafters

•  Mechanical and Electrical Designers

•  Mechanical and Electrical Technicians

•  Mechanical and Electrical Engineers

•  Manufacturing Technician

•  Manufacturing Engineers

•  Quality Technicians

•  Quality Engineers
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•  Software Engineers

•  Technical Writers

•  Engineering Change Administrators

•  Office Administrators

Instrumentation

The survey instrument served as the source of data for this research project. The

researcher designed the instrument (Appendix B) to measure the respondents’ level of

agreement to statements and questions considered important to quality, engineering

documentation, product development, manufacturing, and product testing practices. Other

topics include general comments about what is needed to improve the training program,

and demographic items, which are used to identify logistics of the population. The

statements in the survey were approved by the Copper Engineering management team.

The survey was delivered to the sample population through e-mail. Detailed

information was provided instructing the participants what to do with the survey

instrument and how to record the information required for data analysis. To make the

survey return process easier, participants entered and saved their information directly on

the survey form, and sent it to the researcher through the company e-mail system.

Data Collection Technique

The first section of the survey addressed demographics of the survey participants. The

participants were asked a few demographic questions such as their role in company, years

of service, etc. Participants rated the survey statements and questions on a scale from 1 to
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5. A 1 rating for a particular item corresponds to a strongly disagree response, a 3 rating

represents a neutral response, and a 5 rating was equivalent to a strongly agree response.

The survey participants also rated the importance of each statement to their specific job

function. A 1 rating identified the statement as low importance, a 2 corresponded to

somewhat important, and a 3 indicated the statement is highly important to job

responsibilities.

The general survey section of the instrument is designed to collect information from

individuals about how training can be improved. They responded to statements on a scale

of 1 to 5 and a few open-ended questions. The open-ended questions are not weighted

and were used to supplement the data as personal thoughts on what might be considered

to improve the training.

Pilot Testing the Instrument

Prior to sending the survey to the population, a pilot test was conducted to test the

validity and reliability of the instrument. The pilot test group consisted of a cross-section

of coworkers – drafters, designers, technicians, and engineers. Pilot testing the survey

helped iron out confusion and eliminated ambiguity by fixing problem areas before the

survey was sent to the study population.

Data Analysis

The participants in the research project recorded their responses on the survey

instrument and returned it to the researcher through the company's e-mail system. As the

surveys were returned, the data was recorded in a database by the researcher using
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Microsoft Access. Each survey item corresponded to a column in the database. Statistical

information was calculated by importing the database into NWA Quality Analysts

version 5.1 software program used by the Continuous Improvement training team. The

NWA Quality Analyst software program is typically used to analyze variation in

manufacturing processes. For the items that are not weighted, they were recorded in the

appropriate columns of the database as text entries.

The type of data that the researcher measured is the individuals’ perceptions and

attitudes of the statements in the survey. Other data collected also include general

comments about what is needed to improve the training program, and demographic

information about the survey participant. The data was analyzed to acquire sample sizes,

means, and standard deviations of each measurable component on the survey instrument.

After the statistical analysis was complete, the information was presented to the Copper

Engineering management.

Summary

The problem of this study was to determine the overall technical knowledge of

Copper Engineering group relative to core business areas like quality, engineering

documentation, product development, manufacturing, and product testing practices. The

purpose of this research project was to collect and analyze data from survey participants

to identify training needs relative to job importance. The survey participants (180 Copper

Engineering employees) were asked to respond to statements on the survey instrument,
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and return the survey to the researcher. The statistical analysis of the research is

presented in Chapter 4.



CHAPTER 4

Research Analysis

Introduction

The goals of the research was to:

•  Identify strengths and weaknesses in core areas of quality, engineering

documentation, product development, manufacturing, and product testing;

•  Provide Copper Engineering management with data to make decisions and prioritize

training activities within the group; and

•  Validate the Engineering Development Plan.

Participants were asked to respond to statements/questions on the survey form

indicating their level of agreement (Appendix B). They also identified the level of

importance they felt a statement is to their job function. If they thought a specific

statement was not relevant to their job, they checked the statement as "N/A" (not

applicable). Statements receiving the N/A rating were eliminated from the sample data.

The data was tabulated in a Microsoft Access Database and imported into NWA

Quality Analyst version 5.1 software. Statistical data was calculated where sample

populations, mean scores, and standard deviations were recorded. Perceived knowledge

charts (scatter diagrams) were created comparing the mean scores of Job Importance to

Level of Agreement. The data is depicted on the following pages and was presented to

the Copper Engineering managers.
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Survey Scales & Data Charting

Survey participants rated the survey statements and questions on a scale from 1 to 5,

according to their level of agreement (perceived knowledge) (Figure 1). Statements

receiving a N/A (Not Applicable) rating got a score of zero and were eliminated from the

sample data.

Figure 1. Level of Agreement Rating Scale
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They also rated the importance of each statement to their specific job function as

depicted in Figure 2.

Figure 2. Job importance Rating Scale
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The general survey section of the instrument was designed to collect information

from individuals about how training can be improved. They responded to statements on a
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scale of 1 to 5 and answered a few open-ended questions. The open-ended questions were

not weighted and used to supplement the data as personal thoughts on what might be

considered to improve the training program.

The researcher used scatter diagrams to visually show perceived knowledge of the

survey population. Using the mean scores from the data (Level of Agreement and Job

Importance) the following perceived knowledge chart was developed:

Figure 3. Example of Perceived Knowledge Chart
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Survey Demographics

The survey population was defined as the Copper Engineering group located in

Shakopee, Minnesota. Of the 180 surveys sent to the group, 84 (47%) were returned.

Years of Service

The survey revealed that 64% of the population surveyed had worked at ADC for five

years or less indicating a young work force. The following figure depicts the years of

service representative of the survey population.

Figure 4. Years of service of Copper Engineering personnel represented in the survey

0 to 1 yr.
34%

2 to 5 yrs.
29%

6 to 10 yrs.
10%

11 to 20 yrs.
23%

30+ yrs.
2%
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2 to 5 yrs.
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11 to 20 yrs.

21-30 yrs.

30+ yrs.
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Table 2. Job functions represented in survey results.

Job Function Participants

Mech. Eng. Designer 10

Mech. Eng. I-II 9

Supervisor/Mgr. 9

Mech. Eng. Drafters I-II 6

Elect. Eng. Drafter I-II 6

Elect. Eng.  Designers 5

SR. Mech. Eng. 5

EE Technicians 4

EE I-II 4

QA Tech III 4

CAE 4

QA Eng. I-II 2

ME Tech I-II 2

Project EE 2

Sr. Mfg. Eng. 2

Project ME 1

Project EE 1

Senior EE 1

Mfg. Eng. II 1

QA Tech I-II 1

SW Eng. I-II 1

SW Sr. Eng. 1

ECA 1

APE 1

CTO 1

ECAD Administrator 1

The table shows the survey population in descending order.
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Results of the Survey by Core Area

The following pages and figures are the data collected from the core training areas of

engineering. General survey items and overall comments are also included in this data

set:

•  Organizational Quality Practices

•  Engineering Documentation Practices

•  Product Development Practices

•  Manufacturing Practices

•  Product Testing Practices

•  General Survey Items

•  Overall Comments (Appendix C)



29

Fi
gu

re
 4

. O
rg

an
iz

at
io

na
l Q

ua
li

ty
 P

ra
ct

ic
es

 D
at

a

�
�
�

�
��
��
�
�
	
�

�
�
�


��
�
	

�
�
�
�
��

�
��
�

�
�
�
	

��
�
�
��
�

	


�
�

�

�
�

�
�
�
	

��
�
�
��
�

	


�
�

�

�
�

�
�
�
�

�
�
�
�
�
�
�
�
�
	

�
��

�
�
�
�
�
�
��
�
�

�
�
�
�
�
�
�
�
�

�

�
�

�
�
�
�
�
�
�
�
	
�
�

�


�
�
�
�
��
�
��
�


�

�
�
�
�
�

�
�

�
��
�

��
�

�
��
�

��
�

�
�
�
�

�
�
�
�
�

�
��
�
�
��
 
�
!
!
�
�
��
�
�
�

�
�
"
�
�
�
�
�
�
�
�
�

�
�
�
�
�



�
�

�
�

�
�

�
�

�


�
#
�



�
�
"
�
�
	

�
#
�



�
�
�
�
��
�
$
��
�
�
��
�
�
�

�
"
��
�
�
�
�
�
�
�
�
��
�

�
�

�
	

�
�

�
"
��
�

�
��
�
$
�
�

�
��

�
�
�
�
�
�

�
�

�
�

�
�
"
�

�
�
�
�
�
�
�
�

�
�
�


�
�

%

�
�
�
�
�
�
�
��
	
�
�

�
�
�
�
�
�

&

�

�

�
�
�

�
�

�
��
�

��
�

�
��
�

�'
'

�
�
�
�

�
�
�
�
�

�
��
�
�
(
)
*
+�
,
�
�
�

�	
�
�
�

�

�
�
"
��
�




�
��
�

�
�
�
�

�
��
��
�
��
 
�
!
!
�

�
��
�
�
�

�
�
�
�
-
*
.
+�
�
�
�
�

�
�
�
�
�
��
#
�
�
�

�	
�

�
�

�
��
�

��
!

�
�'
!

��
�

�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�

�
%
�
�
�
�
�
�
�
��
�
�
�
�
�
�
��
�
��

�
�
	
/�
&
��
�
�
�
�
�

�

(
)
*
+�
�
�
�
�

�
�
�
�
�

�
�

�
%
�
�
�
�
�

�

�

�
�

%
�
�

�
�

�
�'
�

��
�

�
��
�

�'
�

�
�
�
�

�
�
�
�
�

�
��
�
�
��
�
(
)
*
�

�
�
�
�
��
�
�
�

�
�

�
�
�
�
�
��
�



�
�
�
�

�
�
�

�
�
�

�
��
�

��
��
�
�
�
�
�
�

�
�
�

�
�
�

�
�
�
�
�

	
�

�
�

�
�'
!

�
�!
�

�
�'
!

�'
�

�
�
�
�

�
�
�
�
�

�
��
�
�
�
�
�
�
�

�

0
�
��
�
)

%

�

�
�
 
�
�

�
�

�
�
1

�
�
�
�
�

�
�
2)
 
1
�
3
�
�
�
�

&
	
-
*
.
$�


4
�
�

�
�
�



�
�
*
�
�
�
�
�
(
�
�

�

�
�

�
�

�
�
"
1

�
�
�
�
�
)
�
%
�
��
�
�
�
�
�"

1

�
�
�
�
�
4
5
��
�
�

�
�
�
"
�
�
�
,
�
�
�

�	
�
�
�
�
�
�
�
�
�

�
��
$

�
�
)
 
1
�
�
�
�

�
�
�
�

�
��
�
�
��
�



�
�
�
&
�



�
�
�
	
�
��
�
�

�
�

�
��
�

�
�!
'

�
��
'

�'
�

�
�
�
�

�
�
�
�
�

�
��
�
�
��
�
&
�
�

�
�



�
�

�
��
�
�
$
4
�
�
�
�
�

�
6
�
��
�
(
�
�
�
�
24
6
(
3
�
�
�

�
�
�

�

�
�
�
��
�
��
��
�
�
�
�
��
�
�
�
�
�
�
�
�
��
�
�
�
4
6
(
��

�
�

�
%
�
�
	

�
�
�

�

�
�
7�
�
�

�
�
�

�
�

�
��
�

�
�!
�

�
��
'

�'
�

�
�
�
�

�
�
�
�
�
�
�
�
��
$

�
�
�
�
�
�
�
�

�
�
�
�
�

	
�
��
�
�
�

�
�

�
$�

�
�
�

�
�
�

�
�

-
�
��
�
�

�
89
�
��
�

�

�
"
�4
*
"
(
�
9
:
"
(
;
�
�"
�
�
�
9
�(
�

�
�

�
��
�

�
��
�

�
��
�

��
!

�
�
�
�

 
%
�

�
��
"
�
�
�
�
�
�

�
$

�
�
�

�
�
��
�
�

�

�

�
�
�
�
�
%
�
�
�
�

�
��
�

%
�
��

 

�
�
�

0
�
�

�
�
�
�
,
�
�
�

�	
�

�
�
�

�
�
�

�
-
*
.
4
�
�

�
�
�



�
�
�

�
�

�
�!
'

��
�

O
rg

an
iz

at
io

na
l Q

ua
li

ty
 p

ra
ct

ic
es

 s
ta

ti
st

ic
al

 d
at

a 
ar

e 
sh

ow
n 

in
 d

es
ce

nd
in

g 
or

de
r 

ac
co

rd
in

g 
to

 m
ea

n 
sc

or
e.



30

Fi
gu

re
 5

. P
er

ce
iv

ed
 k

no
w

le
dg

e 
of

 o
rg

an
iz

at
io

na
l q

ua
lit

y 
pr

ac
tic

es
.

�
�
�
�
�
�
�
�
	


�
�
�
�
�



�

�
��

�
��

�
��

�
���

�
��

�
��

�
��

�
���

�
�

�
�

�

	


�
�

	


�
�

	


�
�

	


�
�

	


�
�

	


�
�

	


�
�

	


�
�

�
�
�
�

�
�
�
�
�
�

�

�



�
�
	

��������	
��


T
he

 d
ia

gr
am

 s
ho

w
s 

th
e 

pe
rc

ei
ve

d 
kn

ow
le

dg
e 

of
 th

e 
su

rv
ey

 p
op

ul
at

io
n 

w
ith

 r
es

pe
ct

 to
 O

rg
an

iz
at

io
na

l Q
ua

lit
y 

pr
ac

tic
es

 w
ith

in
 th

e

C
op

pe
r 

E
ng

in
ee

ri
ng

 g
ro

up
. T

he
 m

ea
n 

sc
or

es
 o

f 
L

ev
el

 o
f 

A
gr

ee
m

en
t a

nd
 J

ob
 I

m
po

rt
an

ce
 w

er
e 

ch
ar

te
d 

to
 id

en
tif

y 
ar

ea
s 

th
at

 a
re

 w
ea

k,

ad
eq

ua
te

, a
nd

 s
tr

on
g.



31

Fi
gu

re
 6

. E
ng

in
ee

ri
ng

 D
oc

um
en

ta
tio

n 
Pr

ac
tic

es
 D

at
a

E
n

g
in

ee
ri

n
g

 D
o

cu
m

en
ta

ti
on

 P
ra

ct
ic

es
L

ev
el

 o
f A

gr
ee

m
en

t
Jo

b
 Im

p
o

rt
an

ce

�


�

�
��
��
�
�
�
��
	
�
�
�
��


�

�
�
�
�
��
�
��
�

�
�
�
�

��
�
�
��
�

	


�
�

�

�
�

�
�
�
�

��
�
�
��
�

	


�
�

�

�
�

�
�
�
�

�
�
�
�
�
�
�
�
��

�
	


��


�
��
�
��
�
�
�

�
��
�
�
�
	
�

�

��
�
�

�
�
�
��
�


 
��
�
��
�
	
!

"
�

#
!�

!$
%

%
!&
�

!&
�

�
�
�
�

�
�
�
�
�
�
�
�
��

�
	


��


��
'�
��

�
��
�
�
(


��
�

�
�
�
�
�
	
�

�

��
(
�
�
��

'�
�
 


)
�	
��
�
�
�
�
��
	

�
�
 
�

	


��


�


�
�
�
�

��
�
�
�
�
�
*


�	
!

+
&

#
!�
"

�
!�
�

%
!#
"

!+
%

�
�
�
�

�
�
�
�
�
�
�
�
��

�
	


��


�
,
-
.


*
��
�

�'
�




��

��
�
�
��
/


)
�
�
��
/
�
�
 
 
�	
�
��
�
0
��
�
�
'

1
�
�

��
�
�	
�0
2
1
�
�
�
 
�

��
�

�


�
�
�
��




��
�
�
3
�
�
�
�


2
� 


�
��
3
2
�
�
�
�
*


�	
!

"
�

�
!"
�

�
!%
�

%
!#
�

!+
#

�
�
�
�

�
�
�
�
�
��


 
�'
'

�

�




	
*


��




�
��


�
3
2
/
3
�
�
�
�
�


�
�
4
�
�
��'
�

�
��
�
�
(


5
�


	
�

�3
4
(
�/
�
�
 
1
�
�
�
'�


��
��
�
�
�


�
��
��
�
�
,
�
��
�
��
6
�
��
�
�
�1

�
,
�
'�
��

	
�
�
 
�
�
�
�
��


�

�
�


�
	


 
'�
�!
�
�
�	
�
�
�
�
�
�
�
�
��

�




�
��
�

��


�
�
�
�

�


��


'�
��

	
*


'�
�


	
�
*
�
��
��
�
�
��



�
�
��




��
�
�
 
�


�
�


�
��
��
�
�
!

+
�

�
!&
"

�
!�
�

%
!#
&

!+
%

�
�
�
�

�
�
�	
�
�
�
�
�
�
�
�
��

�
	


�
(
7
��


��

	
�
*
�
��
�


�
 
��
�
��
�
	
��

��


 
��
�
��
�
�
�

�
��
�

 
�
��
*
�
	


!

&
+

�
!&
#

�
!#
�

%
!%
�

!"
+

�
�
�
�

�
�
�
 


�	
��
�
 
�
�
��
�
�
	
�
��
 
�


�
	
��
�


��
�

	
�
�
 
�
�

��
�

�
�

	
�
�
 
�
�
�
�
�
�
�
��

	


�



�

��




�
��




�
�
��
 
�


�
�
�

��
�

�
�


�
 


'�
�
�
�
�
��
8



�!

&
$

�
!�
�

�
!%
&

%
!�
#

!+
$

�
�
�
�

�
�
�
 


�	
��
�
 
��


	
��
�
 
�
� 
	
�
�
 
�
��




 
�
�

	
�
	


 
��

 


'�
�


-
��
9�
�
�
��




�
�
�
��
	
/

�
	
	


�
*
��


	
/
�
�
 
 
��
�
��
�
	
!
�
�
�
�
�
�
�
�
��

�
	


��


	
��
�
 
�
� 

-
��
9�
�
�
��




��
�
�



�
�
'�
�
�
��
��
�
�
'�
�

	
/
	
��
��
�
�
 


�	
/
 
��
�
��
�
'�
��

�
�	
/
�
�
 
�
�
�
��
�


�
�
�


�
��
�
�
	
��
�
�

�
�


�
	


 
��



�

�
�


�
-
��
9�
�
�
��




��
�
�
 
��
�
��
�
'�
�

!
��
2
-
:�
�
�
�

�
&

�
!�
%

�
!�
�

%
!%
&

!"
"

�
�
%
�

�
�
�
 


�	
��
�
 
�
	
�




�	

�
'
-
��
9�
�
��
�
���
�
�






	
	
�
��

��
�
�
�
�
�


-
��
9�
�
�
��




�
 
�
��
!
�

�
�
�
�
�
�
�
��



�




�
��
9

�




�
�
�
�
'�
�

	
/
�
��
�
�
�

9 


�
�
�


'�
�

	
/
	


�
�

�
'�
�
'�
�

	
/

��


�
'�
�

	
/
 
�	
�
��
�
��
*
�

	
/


�
�
�
'�
�

	
/
�

�
�
�


'�
�

	
/
�
�
 
� 


�
��
'�

�
�
��
�
�
	
�

�
�
	
!

�
+

�
!%
&

�
!�
�

%
!%
#

!"
�

�
�
#
�

�
�
�
 


�	
��
�
 
��


�
��




	
	
�
'
�
�
�


	
��
�
�
�

 
�
��
 
�


�
�

�

�
	


��
�
	
�6


	
�
�


 


�

��

��


 
�
�
 
�
�
�
��
�
	
�6
��
�
 
�'
'

�	

*


��




�
��


�
�
��
�
�
	
�
�
�
�
'�


��
��
�
�

�
��




	
	


	
!
�
�
�
�
�
�
�
�
�
�
�
��
�
*
�

	
��



�
�
	
� 


�
�
�


�
�
�
�
��
�
�

�
	
�
�
�
*
�




	
��
�
�
�

	
!

&
+

%
!$
+

�
!�
"

%
!�
�

!"
�

�
�
%
�

�
�
�
 


�	
��
�
 
0
3
;
<	
	
��
�
 
�
� 
	
'�
�


�

�
��
�
�
�
�
 
 


	
��
�
��
�
�
��
�
�
��

'�
�
��
*


�	
�
�
 

	
��
�
	


�



�
	
!

&
&

%
!"
+

�
!%
+

%
!�
#

!$
�

�
�
#
�

�
�
�
 


�	
��
�
 
��




�
�




�
�	

�
'
�
��
 
�


�


�
	
�


	�
��
�
��
�
�
�
�
 
�
�
�
�
�
�
�
��

�

��
�

�



�
�
�

�
�
	
��
�
��
'�
��

�
��
�
�
�
�
 
�



�
� 
	
��



�

�
�




�
	
�


	
��
�
�
�

	
'�
�
�
�
�
��
8



�	
!
�

�
�
�
�
��


 
�'
'

�

�




*


��




�
�
�
�
�
��
�
�
�


��
�


�
�
 
�
	
��
�
 
�
� 

�
��




/
�
�
 
�
�
�
�

�
�
�
��
�
�
�


��
�


�	


�
�

�
��
�

 
!

&
�

%
!"

�
!�
&

%
!�
#

!&
+

�
�
�
�

�
�
�
�
�
�
�
�
��



�
�
�
�

�


�
�
 
	
�
*
�
��
�
�

	
�
�

5
�


	
�
��
�
�
�

'

�

�




	
�
��
�
 
�
� 
�6


 

=


	
��
�
�
1


��
�
 
	
��
=
1
	
�/
��
 
�
	
��
�
	
��
�
 
�
� 

�

	
�
�
�
��
�


�

�	

�,
>
�
�/

0


��


�
�

9=


�

�
� 
��
/


�

!�
/
�
�
 
�
��
�
� 


	
�




�'
�

��
	
��
�


��
�
�
	
/
'�
)
��
�

	
�
�
 
	
�
�
�
�

	

��
�


�'
�
��

�
��
*
�

	
�!

&
+

%
!+
#

�
!%
$

�
!$
#

!+
$

�
�
&
�

2
�


��
��/
�
�
�

	
�
��
	
'�


 
�
��
�
��


��
�
��
��
�
�
�
�
�


�
�
 
�

��
��
�


��

�
�
�
��




��
�
�

�
�


�
�


�
��
��
�
�
�
��


��




	
��

0
3
;
�
�
�
��




��
�
�
!

+
"

�
!�
$

�
!�
%

E
ng

in
ee

ri
ng

 D
oc

um
en

ta
ti

on
 p

ra
ct

ic
es

 s
ta

ti
st

ic
al

 d
at

a 
ar

e 
sh

ow
n 

in
 d

es
ce

nd
in

g 
or

de
r 

ac
co

rd
in

g 
to

 m
ea

n 
sc

or
e.



32

Fi
gu

re
 7

. P
er

ce
iv

ed
 k

no
w

le
dg

e 
of

 e
ng

in
ee

ri
ng

 d
oc

um
en

ta
tio

n.

�

�
��

�
��

�
��

�
���

�
��

�
��

�
��

�
���

�
�

�
�

�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�
�
�
�
�
	


�
�
�
�
�



��������	
��


�
�
�
�

�
�
�
�
�
�

�

�



�
�
	

T
he

 d
ia

gr
am

 s
ho

w
s 

th
e 

pe
rc

ei
ve

d 
kn

ow
le

dg
e 

of
 th

e 
su

rv
ey

 p
op

ul
at

io
n 

w
ith

 r
es

pe
ct

 to
 E

ng
in

ee
ri

ng
 D

oc
um

en
ta

tio
n 

pr
ac

tic
es

 w
ith

in

th
e 

C
op

pe
r 

E
ng

in
ee

ri
ng

 g
ro

up
. T

he
 m

ea
n 

sc
or

es
 o

f 
L

ev
el

 o
f 

A
gr

ee
m

en
t a

nd
 J

ob
 I

m
po

rt
an

ce
 w

er
e 

ch
ar

te
d 

to
 id

en
tif

y 
ar

ea
s 

th
at

 a
re

w
ea

k,
 a

de
qu

at
e,

 a
nd

 s
tr

on
g.



33

Fi
gu

re
 8

. P
ro

du
ct

 D
ev

el
op

m
en

t P
ra

ct
ic

es
 D

at
a

P
ro

d
u

ct
 D

ev
el

o
p

m
en

t 
P

ra
ct

ic
es

L
ev

el
 o

f A
gr

ee
m

en
t

Jo
b

 Im
p

o
rt

an
ce

N
o

.
S

ta
te

m
e

n
t/Q

ue
s

tio
n

S
am

p
le

 S
iz

e
M

ea
n

(5
 p

oi
nt

sc
al

e)
S

D
M

ea
n

(3
 p

oi
nt

sc
al

e)
S

D

P
D

50
I u

nd
er

st
an

d 
th

e 
di

ffe
re

nc
es

 a
nd

 p
hi

lo
so

ph
ie

s 
of

 a
 "

B
" 

re
le

as
e 

an
d 

an
 "

A
" 

re
le

as
e.

79
4.

21
.8

7
2.

55
.6

1

P
D

55
I u

nd
er

st
an

d 
th

e 
pu

rp
os

e 
an

d 
in

te
nt

 o
f a

 fo
rm

al
iz

ed
 P

ro
du

ct
 D

ev
el

op
m

en
t P

ro
ce

ss
.

71
3.

73
1.

17
2.

33
.6

9

P
D

40
I k

no
w

 w
he

re
 p

ro
je

ct
 d

at
a 

is
 a

rc
hi

ve
d.

72
3.

68
1.

23
2.

23
.7

4

P
D

35
I k

no
w

 w
he

re
 to

 v
ie

w
 b

as
ic

 p
ro

je
ct

 in
fo

rm
at

io
n 

lik
e 

sc
he

du
le

s,
 r

es
ou

rc
es

, a
nd

 r
el

at
ed

do
cu

m
en

ta
tio

n.
68

3.
57

1.
24

2.
2

.7
5

P
D

01
I k

no
w

 h
ow

 to
 u

se
 te

ch
ni

qu
es

 to
 id

en
tif

y 
an

d 
ev

al
ua

te
 o

pp
or

tu
ni

tie
s 

to
 r

em
ov

e 
un

ne
ce

ss
ar

y
co

st
s 

fr
om

 p
ro

du
ct

s 
an

d 
m

an
uf

ac
tu

rin
g 

pr
oc

es
se

s.
69

3.
49

1.
15

2.
52

.6
5

P
D

45
I u

nd
er

st
an

d 
th

e 
ph

ilo
so

ph
y 

an
d 

di
ffe

re
nc

es
 b

et
w

ee
n 

de
si

gn
 v

er
ifi

ca
tio

n 
te

st
in

g 
(D

V
T)

 a
nd

Q
ua

lif
ic

at
io

n 
or

 V
al

id
at

io
n 

te
st

in
g.

67
3.

46
1.

34
2.

23
.7

8

P
D

30
I u

nd
er

st
an

d 
th

e 
th

re
e 

pr
im

ar
y 

ph
as

es
 o

f t
he

 p
ro

du
ct

 d
ev

el
op

m
en

t p
ro

ce
ss

 a
nd

 k
no

w
 th

e
re

qu
ire

m
en

ts
 fo

r 
ea

ch
 p

ha
se

.
69

3.
17

1.
3

2.
31

.7
7

P
D

05

I k
no

w
 h

ow
 to

 d
et

er
m

in
e 

ne
w

 p
ro

du
ct

 p
ro

to
ty

pe
 lo

t r
eq

ue
st

s 
us

ed
 to

 s
up

po
rt

 d
es

ig
n

ve
rif

ic
at

io
n 

or
 c

us
to

m
er

/s
ho

w
 s

am
pl

es
. I

 u
nd

er
st

an
d 

th
e 

ge
ne

ra
l g

ui
de

lin
es

 fo
r 

id
en

tif
yi

ng
qu

an
tit

ie
s,

 le
ad

 ti
m

es
, a

nd
 p

ro
pe

r 
do

cu
m

en
ta

tio
n.

 (
re

f. 
D

O
P

-2
02

1)
67

3.
13

1.
09

2.
11

.7
4

P
D

15

I u
nd

er
st

an
d 

th
e 

el
em

en
ts

 o
f a

 F
un

ct
io

na
l R

eq
ui

re
m

en
ts

 D
oc

um
en

t (
F

R
D

) 
th

at
 id

en
tif

ie
s

fo
llo

w
in

g 
pr

od
uc

t c
ha

ra
ct

er
is

tic
s 

of
 m

y 
pr

oj
ec

t: 
m

ar
ke

t i
de

nt
ifi

ca
tio

n,
 p

ro
du

ct
 d

es
cr

ip
tio

n,
pe

rf
or

m
an

ce
, r

el
ia

bi
lit

y,
 d

ur
ab

ili
ty

, a
es

th
et

ic
s,

 c
om

m
er

ci
al

 o
r 

ag
en

cy
 r

eq
ui

re
m

en
ts

,
se

rv
ic

ea
bi

lit
y,

 u
se

r 
in

te
rf

ac
e 

re
qu

ire
m

en
ts

, a
nd

 m
an

uf
ac

tu
rin

g 
ob

je
ct

iv
es

. (
re

f. 
D

O
P

-2
00

3)

60
3

1.
17

2
.7

7

P
D

25
I u

nd
er

st
an

d 
th

e 
m

et
ho

d 
fo

r 
re

co
rd

in
g 

re
qu

ire
d 

in
fo

rm
at

io
n 

of
 a

 p
at

en
t a

nd
 k

no
w

 th
e 

ty
pe

s 
of

do
cu

m
en

ta
tio

n 
ne

ed
ed

 fo
r 

fil
in

g 
a 

pa
te

nt
 w

ith
 A

D
C

's
 L

eg
al

 D
ep

ar
tm

en
t. 

(r
ef

. D
O

P
-2

00
6)

64
2.

71
1.

31
2.

14
.8

7

P
D

10

I k
no

w
 th

e 
fo

ur
 p

ha
se

s 
in

 d
ev

el
op

in
g 

a 
Q

ua
lit

y 
F

un
ct

io
n 

D
ep

lo
ym

en
t (

Q
F

D
) 

pl
an

 a
nd

un
de

rs
ta

nd
 w

he
n 

to
 u

se
 a

 Q
F

D
 to

 d
ef

in
e 

cu
st

om
er

 n
ee

ds
 r

el
at

iv
e 

to
 e

xi
st

in
g 

A
D

C
 a

nd
co

m
pe

tit
or

 p
ro

du
ct

s.
 I 

kn
ow

 h
ow

 to
 u

se
 th

e 
Q

F
D

 W
or

kb
oo

k 
to

 h
el

p 
m

e 
de

ve
lo

p 
a 

Q
F

D
 P

la
n.

(r
ef

. D
O

P
-2

00
4)

57
2.

3
1.

01
1.

85
.7

4

P
D

20

I u
nd

er
st

an
d 

ho
w

 to
 in

te
rp

re
t a

 K
ra

em
er

 C
as

h 
F

lo
w

 M
od

el
 a

nd
 w

rit
e 

a 
co

m
pl

et
e 

an
d 

ac
cu

ra
te

P
ro

du
ct

 D
ev

el
op

m
en

t B
us

in
es

s 
P

la
n 

es
se

nt
ia

l f
or

 m
an

ag
em

en
t a

nd
 th

e 
pr

oj
ec

t t
ea

m
m

em
be

rs
 to

 m
ak

e 
de

ci
si

on
s,

 p
rio

rit
iz

e 
ta

sk
s,

 a
nd

 o
bt

ai
n 

ca
pi

ta
l e

xp
en

di
tu

re
 a

pp
ro

va
l. 

(r
ef

.
D

O
P

-2
00

2)

55
2.

09
1.

09
1.

83
.8

1

P
D

60
O

ve
ra

ll,
 I 

am
 s

at
is

fie
d 

w
ith

 th
e 

tr
ai

ni
ng

 I 
ha

ve
 h

ad
 r

el
at

iv
e 

to
 P

ro
du

ct
 D

ev
el

op
m

en
t p

ra
ct

ic
es

in
 B

C
G

 E
ng

in
ee

rin
g.

73
2.

83
.9

7

P
ro

du
ct

 d
ev

el
op

m
en

t p
ra

ct
ic

es
 s

ta
tis

tic
al

 d
at

a 
ar

e 
sh

ow
n 

in
 d

es
ce

nd
in

g 
or

de
r 

ac
co

rd
in

g 
to

 m
ea

n 
sc

or
e.



34

Fi
gu

re
 9

. P
er

ce
iv

ed
 k

no
w

le
dg

e 
of

 p
ro

du
ct

 d
ev

el
op

m
en

t p
ra

ct
ic

es
.
�

�

�
��

�
��

�
��

�
���

�
��

�
��

�
��

�
���

�
�

�
�

�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�

�
�
�
�
�
�
�
�
	


�
�
�
�
�



��������	
��


�
�
�
�

�
�
�
�
�
�

�

�



�
�
	

T
he

 d
ia

gr
am

 s
ho

w
s 

th
e 

pe
rc

ei
ve

d 
kn

ow
le

dg
e 

of
 th

e 
su

rv
ey

 p
op

ul
at

io
n 

w
ith

 r
es

pe
ct

 to
 P

ro
du

ct
 D

ev
el

op
m

en
t p

ra
ct

ic
es

 w
ith

in
 th

e

C
op

pe
r 

E
ng

in
ee

ri
ng

 g
ro

up
. T

he
 m

ea
n 

sc
or

es
 o

f 
L

ev
el

 o
f 

A
gr

ee
m

en
t a

nd
 J

ob
 I

m
po

rt
an

ce
 w

er
e 

ch
ar

te
d 

to
 id

en
tif

y 
ar

ea
s 

th
at

 a
re

 w
ea

k,

ad
eq

ua
te

, a
nd

 s
tr

on
g.



35

Fi
gu

re
 1

0.
 M

an
uf

ac
tu

ri
ng

 P
ra

ct
ic

es
 D

at
a

M
an

uf
ac

tu
ri

n
g

 P
ra

ct
ic

es
L

ev
el

 o
f A

gr
ee

m
en

t
Jo

b
 Im

p
or

ta
n

ce

�


�

�
��
��
�
�
�
��
	
�
�
�
��


�

�
�
�
�
��
�
��
�

�
�
�
�

��
�
�
��
�

	


�
�

�

�
�

�
�
�
�

��
�
�
��
�

	


�
�

�

�
�

1
-
�
�

�
�
�
�
�
�
�


�


��
�
�
�
�
�
�
�
��

�
	
�
��

�


�
�
�
�
�
'�


��
��
�
�
�

��
�

 
5
�


	
��
�
�
	

�
�
	
�


�

 
!

+
�

�
!"
"

!$
"

%
!#

!&
&

1
-
�
�

�
�
�
�
�
�
�


�


��
�
�
�
�
�
�
�
��



�
�
��


�
��

�


�
�
�
�

��
�
�	
�

��
�

 
5
�


	
��
�
�
	

�
�
	
�


�

 
!

&
$

�
!+
�

�
!�
�

%
!�
�

!+
%

1
-
�
�

�
�
�
 


�	
��
�
 
��


�
	


	
�
'




��	

�
�
 
	
��
�
 
�
� 
�6


 
��
�
���
�
��

�

 
�




�
�
�
�
'�


��
��
�
�



�
	
�	
!

&
#

�
!&
%

!$
&

%
!�
"

!+
$

1
-
%
�

�
�
�

�
�
�
�


�
'
��


	
��
�
�
��
�


�
�
�
*
��
��
�

	
�
�
,
�
3
!

&
&

�
!#
�

!$
+

%
!�
%

!"
�

1
-
�
�

�
�
�

�
�
�
�


�
'
��


'�
�
�	
�
��
�


�
�
�
*
��
��
�

	
�
�
,
�
3
!

&
&

�
!#
�

�
!�
%

%
!�
%

!"
�

1
-
�
�

�
�
�

�
�
�
�


�
'
��


��
8



��
�
�
�
�
� 
��
�


�
�
�
*
��
��
�

	
�
�
,
�
3
!
�
�
�

�
�	
�
�
�
�
�


�
'
��



��
�


	
�
'
�
�
� 
��
�
�
�
�

��
�
�	
�
�
�
���
*
�

!

&
&

�
!�
#

�
!�
#

%
!�
%

!"
�

1
-
�
�

�
�
�

�
�
�
�


�
'
��


	


�

�
�
�


�
��




�
�
�
*
���
��


	
�
�
,
�
3
!

&
�

�
!�
#

�
!�
#

%
!�
$

!+
$

1
-
�
�

�
�

'

�

�




,
�
3
<	
�


	
��
�
'�
�
1
�
�
�
'�


��
��
�
�
�
�
�
 
*
�
�
�
'�
�


�
��


�
�
�
��


��




	
�
�
 

�
�
� 


���


	
�
�


�
 


	
��
�
��
�
�
�
�
��
!

�
"

�
!%
�

�
!�
�

%
!#
�

!"
�

1
-
#
�

�
�
�
 


�	
��
�
 
��


'�


��
�	

��
 


�

��

��


�
�


�
��

�
	


	
�




�'
�

�
�


�
��


	
��

�
��
 
�





�
�
�
��
!

&
�

�
!�
"

�
!�
�

%
!�
$

!"
�

1
-
�
�

�
�
�

�
�
�
�


�
'
��


	
�




�
�


��
�


�
�
�
*
���
��


	
�
�
,
�
3
!

&
&

�
!�
+

!$
�

%
!�
�

!"
#

1
-
#
�

�
�
�
 


�	
��
�
 
��


�


��
�
 
�
	


 
��

�
�
�

�
�
�
�
�
�
'�


��
��
�
�
�
��




	
	
*
�
	


 
�
�
�
�
��

�
�
��
�


	
!

&
%

�
!�
+

�
!%
%

%
!�
"

!+
$

1
-
&
�

�
�
�
 


�	
��
�
 
��


�




�
�
�
�

�
�
�
	
	


�
*
��
�


��
�
 
	
�
	


 
�
�
,
�
3
!

&
+

�
!�
&

�
!�
&

%
!%
"

!+
�

1
-
%
�

�
�
�

�
�
�
�


�
'
��


 
�

:

�
	
��
�
�


�
�
�
*
��
��
�

	
�
�
,
�
3
!

&
&

�
!�
$

�
!�
�

%
!�
�

!+
$

1
-
&
�

�
�
�
 


�	
��
�
 
��




�



��
�

�
�
�
	
	


�
*
��
�


��
�
 
	
�
	


 
�
�
,
�
3
!

+
�

�
!�
�

�
!�
$

%
!%
�

!+
�

1
-
+
�

2
�


��
��/
�
�
�

	
�
��
	
'�


 
�
��
�
��


��
�
��
��
�
�
�
�
�


�
�
 
�

��
��
�


��

1
�
�
�
'�


��
��
�
�

�
��


��




	
��

0
3
;
�
�
�
��




��
�
�
!

+
%

�
!�
%

!$
�

M
an

uf
ac

tu
ri

ng
 p

ra
ct

ic
es

 s
ta

ti
st

ic
al

 d
at

a 
ar

e 
sh

ow
n 

in
 d

es
ce

nd
in

g 
or

de
r 

ac
co

rd
in

g 
to

 m
ea

n 
sc

or
e.



36

Fi
gu

re
 1

1.
 P

er
ce

iv
ed

 k
no

w
le

dg
e 

of
 m

an
uf

ac
tu

ri
ng

 p
ra

ct
ic

es

�

�
�
�

�
�
�

�
�
�

�
�
��

�
�
�

�
�
�

�
�
�

�
�
��

�
�

�
�

�

	


�
�

	


�
�

	


�
�

	


�
�

	


�
�

	


�
�

	


�
�

	


�
�

	


�
�

	


�
�

	


�
�

	


�
�

	


�
�

	


�
�

�
�
�
�
�
�
�
�
	


�
�
�
�
�



��������	
��


�
�
�
�

�
�
�
�
�
�

�

�



�
�
	

T
he

 d
ia

gr
am

 s
ho

w
s 

th
e 

pe
rc

ei
ve

d 
kn

ow
le

dg
e 

of
 th

e 
su

rv
ey

 p
op

ul
at

io
n 

w
ith

 r
es

pe
ct

 to
 m

an
uf

ac
tu

ri
ng

 p
ra

ct
ic

es
 w

ith
in

 th
e 

C
op

pe
r

E
ng

in
ee

ri
ng

 g
ro

up
. T

he
 m

ea
n 

sc
or

es
 o

f 
L

ev
el

 o
f 

A
gr

ee
m

en
t a

nd
 J

ob
 I

m
po

rt
an

ce
 w

er
e 

ch
ar

te
d 

to
 id

en
tif

y 
ar

ea
s 

th
at

 a
re

 w
ea

k,

ad
eq

ua
te

, a
nd

 s
tr

on
g.



37

Fi
gu

re
 1

2.
 P

ro
du

ct
 T

es
tin

g 
Pr

ac
tic

es
 D

at
a

P
ro

d
u

ct
 T

es
ti

n
g

 P
ra

ct
ic

es
L

ev
el

 o
f A

gr
ee

m
en

t
Jo

b
 Im

p
o

rt
an

ce

�


�

�
��
��
�
�
�
��
	
�
�
�
��


�

�
�
�
�
��
�
��
�

�
�
�
�

��
�
�
��
�

	


�
�

�

�
�

�
�
�
�

��
�
�
��
�

	


�
�

�

�
�

-
=
�
�

�
�
�
�
�
�
�
�
��

�




�
��
�

��
�

�
 
�




�
�
�
�

�
�
 
��
�
��
�
	
!

+
"

#
!�
+

!"
"

%
!#
&

!+
�

-
=
�
�

�
�
�
�
�
�
�
�
��

'�
�
 
��


�
��
�	
��
�
2
�


��
��
�
�
-
��




 
�
�

	
��
2
-
�/
4
�
�
���
�
,
	
	
�
��
�





-
�
��


�

	
�4

,
-
�/
7
�
*
�
��
��
��

2
�


��
��
�
�
-
��




 
�
�

	
�7
2
-
	
�/
�
�
 
�
��
�
 
�
� 

=


	
�

1


��
�
 
	
��
=
1
	
�
��

�


�'
�
��

�
�
8�
*
!

+
�

#
!�
�

!$
�

%
!�
&

!&
$

-
=
&
�

�
�
�
�
�
�
�
�
��

�
	


�
,
-
��



�




�
�
�
��
	
	
��


�
/
�
�

�
0
��
�	
�
'
1
�
�

��
�
�	
�0
2
1
�/
�
�
 

�

�
 


�
�
��




��
�
�
	
�




�'
�

�
��
�
�
	
!

+
"

#
!�
%

�
!�
%

%
!�
&

!&
�

-
=
�
�

�
�
�
 


�	
��
�
 
��


�
�
��
�
	


�
'
��


�
�
�
��




��
�
�
�
�




�'
�

�
��
�
�
�
�
 
�
�
� 
�
�




��

�
��
�
� 


	
��

5
�
�
��'
�

�
��
�
�
�
�
 
�
�
�
�
��
�
4
�
�
���
�
,
	
	
�
��
�




�

5
�
��


�


�
�	
!

&
+

#
�

%
!#
�

!+
&

-
=
�
�

�
�
�
�
�
�
�
�
��

�
	
	


	
	
�
�
 
�
�
�
��
�
��
�


�

	
�
 
�
��

�
�
 


�
�
�
�
�
�

�
�


��



��
'�
��

�
��
�
�
��

�
��


�	

�
	
��
�
��


	
�
'�
�
�
�


��
�
�	
��
1
�

��
	
�
'�
2
''
�



��
!

!/
�
)




�/

.
�
� 
�!

�
"

�
!$
�

�
!�
#

%
!�
"

!"
#

-
=
#
�

�
�
�



�
�
'�
��
�
*
�

�
	
��
�
'�
�
 
�
�


�
��
�


�



��
�
�
�

'�
��

�
��
	
�
�
 


�
�
�


�	
��
�
	
��
�



2
�
�
<	
7
�
�
!

&
�

�
!$
�

�
!%
�

%
!�
�

!"
#

-
=
�
�

�
�
�
�
�
�
�
�
��

�




�
��
�

��
�

�
 


�



��
�

�
�
	


�


�
�
��


	
!

+
�

�
!+

�
!%
�

%
!�

!"
�

-
=
�
�

�
�
�
�
�
�
�


�


��
	
��
�


 
�


�
�


�
�

 
�

	
�
��
	
�
'
�

	
�	

	
�
�
��


�	



�
�
�






	
	
��



��
'�
��

�
��
�
�
!

&
�

�
!&
�

�
!%
�

%
!�
"

!"
�

-
=
#
�

�
�
�
�
�
�


�
�
�

�
��
 
�




�

	
�
�

	
�
��
	
��
�
�
�
��


�	

�
�
�


 
�
�


*


'�
�


�


�
��


�

�




�
��
�


�

	
�
 
�


�
�


�
��
��
�
�
!

�
%

�
!�

�
!�
�

%
!�
$

!"
$

-
=
%
�

�
�
�
�
�
�
�
�
��

�
��
�


�


�
�
�
�

�


�

	
�
�

�
�
��
��
�
�
'�
���
�
	
	
��
�
 
�
� 
�6


 

�
��




 
�
�

	
/
 
�


�
�


�
�	

�

	
�
	


��
�
/
�
�
 
�

�
�
��
	
�

	
�
��
	
!

�
�

�
!%
�

�
!%
$

%
!�
$

!"
+

-
=
�
�

�
�
�
�
�
��


��
'�
��

�
��
�
�
/
'�
)
��
�

	
�
�
 
	
�
�
�
�

	
�
�





��


��



�
�
�
�

�


�
�

	
�

�

5
�
��


�


�
�
�	
�




�
��
�

/


�
�
*
���
�
�


��

�

��
��

�

	
�
�

	
�
��
	
��

�
��
�


��
�
�
�
�


�!

�
&

�
!%
�

�
!�
#

%
!�
&

!"
&

-
=
%
�

�
�
�
�
�
�
�


�


��
'�
�
 
��
*
�
��




 
�
�

	
��

	
�
�
�
�
��
��


�

	
�	

��
�
�
�
�


�'
�
��

!
�
%

�
!%
�

�
!%
#

%
!�
�

!"
#

-
=
�
�

�
�
�
�
�
�
�
�
��

'�
�
 
�
�


�


�
 
�


�
�


�
��
��
�
�
��

	
�
�
�
�
��
��


�

	
�	

��
�
�
�
�


�'
�
��

!
�
$

�
!�
�

�
!�
$

%
!�
�

!"
%

-
=
&
�

�
�
�
�
�
�
�
�
��

�


�'
�
��

�
��
�


�
�
�
��
�

�
�
�




�
��




 
�
�

	
�
�
�
��
��
*


5
�
��
�


�
�!

#
�

%
!$
+

�
!%
"

�
!$
�

!"
�

-
=
+
�

�
�
�
�
�
�
�
�
�


�
 


5
�
�
�


��
�
��
��
�
��

�
�


��
�


��
*


5
�
��
�


�
�
	
�
'

��
�
�
 
�
��
�

�

�


�
��
*
�

�

	
�
��
	
!

�
%

%
!$
%

�
!%
$

�
!"
"

!"
�

-
=
+
�

2
�


��
��/
�
�
�

	
�
��
	
'�


 
�
��
�
��


��
�
��
��
�
�
�
�
�


�
�
 
�

��
��
�


��

-
��
 
�


�
=


	
��
�
�

�
��


��




	
��

0
3
;
�
�
�
��




��
�
�
!

&
&

%
!$
�

�
!�
+

Pr
od

uc
t t

es
tin

g 
pr

ac
tic

es
 s

ta
tis

tic
al

 d
at

a 
ar

e 
sh

ow
n 

in
 d

es
ce

nd
in

g 
or

de
r 

ac
co

rd
in

g 
to

 m
ea

n 
sc

or
e.



38

Fi
gu

re
 1

3.
 P

er
ce

iv
ed

 k
no

w
le

dg
e 

of
 p

ro
du

ct
 te

st
in

g 
pr

ac
tic

es
.

�
�
�
�
�
�
�
�
	


�
�
�
�
�



��������	
��


�
�
�
�

�
�
�
�
�
�

�

�



�
�
	

�

�
��

�
��

�
��

�
���

�
��

�
��

�
��

�
���

�
�

�
�

�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
�
�



�
 
�

T
he

 d
ia

gr
am

 s
ho

w
s 

th
e 

pe
rc

ei
ve

d 
kn

ow
le

dg
e 

of
 th

e 
su

rv
ey

 p
op

ul
at

io
n 

w
ith

 r
es

pe
ct

 to
 p

ro
du

ct
 te

st
in

g 
pr

ac
tic

es
 w

ith
in

 th
e 

C
op

pe
r

E
ng

in
ee

ri
ng

 g
ro

up
. T

he
 m

ea
n 

sc
or

es
 o

f 
L

ev
el

 o
f 

A
gr

ee
m

en
t a

nd
 J

ob
 I

m
po

rt
an

ce
 w

er
e 

ch
ar

te
d 

to
 id

en
tif

y 
ar

ea
s 

th
at

 a
re

 w
ea

k,

ad
eq

ua
te

, a
nd

 s
tr

on
g.



39

General Survey Items

The general survey items section was designed to collect data about other aspects of

training pertaining to overall satisfaction of the training experience, training availability,

manager/supervisor roles, quality of training methods, and preferences of delivery

methods. Participants could also enter their own comments about their training

experiences at ADC.

Figure 14. Overall Training Satisfaction
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There were five statements in the survey that were designed to measure level of

satisfaction of training in a given core area. The figure shows the results of training

satisfaction data shown in descending order according to mean score
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Figure 15 - Training Availability
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The figure shows the results of a statement that was added to the survey to measure

availability of the training when it is most needed.

Figure 16 - Training Plan Development
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The figure shows the results of a statement that was added to the survey to measure

manager/supervisor roles when developing training plans.

Figure 17 - Transfer of Learning
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The figure shows the results of a statement that was added to the survey to measure

manager/supervisors role in transfer of learning.
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Figure 18 - Quality of Training Methods
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The figure shows the results of survey participants when asked to rate (Poor = 1,

Somewhat Satisfied = 2, Neutral = 3, Satisfied = 4, Excellent = 5) the overall quality of

the following training methods used throughout the organization.

Figure 19 - Preference of Delivery Method
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The figure shows the results of survey participants when asked to provide their

preference of delivery method. Participants could choose more than one selection on this

survey question.
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Summary

Although the lower scoring statements on the survey may have a higher level of

importance to a select group of individuals, the majority of the topics represented fell in

the "adequate" range. Ideally, these scores should be between four and five on the

perceived knowledge charts. If one were to consider this information to measure the

satisfaction level of the overall training product, one would conclude that an adequate

rating is not satisfactory and that there is room for improvement in the overall

engineering curriculum. Chapter 5 will provide insight on the data presented.



CHAPTER 5

Research Summary and Recommendations

Summary

The focus of this research was to determine the overall technical knowledge of

Copper Engineering individuals in the core areas of organizational quality, engineering

documentation, product development, manufacturing, and product testing practices. The

analysis was used to identify strengths and weaknesses of the current engineering training

program, measure employee satisfaction of their training experiences, and assist

management in making decisions in prioritizing training activities.

A survey method was used in the study to collect data from the Copper Engineer

group at ADC. This approach was used to obtain unbiased feedback from those who have

experienced various training sessions in the past and have valuable input into changes

that can be made to improve the curriculum. Participants received the survey through the

company's e-mail systems and were asked to respond to the statements based on their

level of knowledge and experience. They were also asked to check a level of job

importance the statement is to their job function. Upon receiving the returned surveys

from the participants, statistical data was calculated (sample size, mean score, and

standard deviation), graphs were charted to identify to the perceived knowledge of the
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group, and written comments were recorded. A total of 84 (47%) employees of ADC's

Copper Engineering group participated in the survey.

Conclusions

If one were to consider the data presented to measure the satisfaction level of the

overall training product, one would conclude that an adequate rating is not satisfactory

and that there is room for improvement in the overall engineering curriculum. The

following identifies the major findings of this research project. Although the data

collected identified areas of weakness, the comments submitted by survey participants

offer valuable insight.

1. As expected, the highest rated area of the study is the overall knowledge of the

Quality practices at ADC. Training programs that support this important

organizational initiative are readily available to all employees. The Quality program

is presented at employee orientation and is presented in formal training sessions

throughout the organization. Although this area rated higher than the other areas,

comments submitted suggest that the message about quality be presented in a

consistent format and at appropriate times. They also suggest that it would help to

know how the quality programs impact individual job functions.

ADC recognizes the fact that to compete in a global market, manufacturing and

service organizations are continually improving their processes to meet certification

standards. These international standards (ISO and TL9000) place great demands on

managers and workers. Consequently, technical training programs need to be
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available for people to learn about the standards and the methods for their

accomplishment.

2. Four weaknesses emerged in the area of engineering documentation. These practices

include:

•  Submitting test requests that reference the proper testing method documentation,

industry standard testing parameters and specific instructions to perform to

achieve consistent test results (ED55).

•  Knowing where, or who, to contact when generating product cost estimates for

projects (ED45).

•  Creating and designing artwork for equipment labels and silkscreens and the

proper use of ADC logos according to the corporate branding requirements

(ED20).

•  The ability to estimate product lot sizes and the variation of lot sizing depending

on the type of manufacturing process used (ED40).

•  Other items that should also be addressed, based on the variation in the data (high

standard deviation), include the use of standards and procedures used to define

Pro/Engineer parts, assemblies, and drawings (ED30), and the use of

Pro/Intralink, which is used to manage Pro/Engineer data (ED35).

General comments (Appendix C) submitted about engineering documentation

suggest that most of the practices identified are self-taught through trial-and-error

or are learned by asking questions of co-workers. This type of informal training
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produces inaccurate information being shared and should be presented and

communicated more formally to produce consistent results. Furthermore, when

training is presented in a formal setting the message should be communicated why

a certain process is followed and who it affects if it is not performed properly.

3. Of the areas surveyed, product development practices is the weakest area. Three

weaknesses emerged in the area of product development. These practices include:

•  How to interpret the Kraemer Cash Flow Model and use the information to write a

complete and accurate business plan so management and project team members

can make decisions and prioritize project tasks (PD20).

•  How to develop a QFD (Qualified Functional Deployment) plan when defining

customer needs relative to existing ADC and competitor products. Participant

comments suggested that this practice is not consistently followed (PD10).

•  How to use ADC's method of filing and recording patent information with the

legal department (PD25).

•  Other items that should be considered, based on high variation in the data sample

(standard deviation), are knowing elements of a Functional Requirements

Document (FRD), which identifies product characteristics (PD15); and knowing

the phases of product development and their requirements (PD30). Another area

that also falls into this group is knowing the philosophy and  practice of design

verification testing and validation (PD45).
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Comments submitted suggest that the product development processes and

practices are self-taught or are learned from others. Moreover, this process is difficult

to provide formalized training because of how much external influences affect the

process and that it varies from one project to the next. It is also suggested that any

training developed be targeted towards other job functions (drafters, technicians, etc.)

and not only those who are engineers and project managers.

4. Although the data produced no weaknesses in the area of manufacturing practices,

knowledge and awareness of manufacturing capabilities at ADC is important to the

engineering community. Knowing how to design products according to specific

manufacturing equipment capabilities and tolerances can help engineers and

designers early on in their projects.

Comments submitted relative to manufacturing practices suggest that the

documentation generated by manufacturing personnel and presented to the

engineering community be updated and accessible on the company's intranet web site.

Other suggestions include learning more about other ADC's manufacturing facilities

located in Mexico.

5. Two weaknesses emerged in the area of product testing. These practices include:

•  Knowing how to operate test equipment safely and with repeatable results (PT70).

•  Knowing how to perform maintenance procedures on lab equipment (PT65).

•  Other items that should be considered, based on variation in the data sample

(standard deviation), are knowing where to find lab procedures to perform tests
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(PT20); knowing how to write a complete test report (PT25); and knowing where

to store completed test reports so others have access to them (PT35).

Again, comments submitted relative to product testing suggest that most of the

training is either self-taught or learned by trial-and-error. Although, equipment safety

and maintenance seems to be main concerns, product-testing standards differ

depending on the engineering department requesting the test. Since multiple product

groups use the testing labs, numerous reporting formats and procedures are used

making it difficult for lab technicians to adhere to consistent test practices.

6. Data collected from the general survey section produced information to try to identify

areas where training can be better supported by either improving manager/supervisor

roles in planning, training frequency, or training methods. Data collected relative to

frequency and timeliness of training (GS01) is comparable to written comments

suggesting that learning experiences need to be offered on a more regular basis to

accommodate those with scheduling conflicts or when changes are made to processes

and tools.

The data suggests that managers and supervisors are actively involved in the

development plans of their employees (GS05 and GS10). Moreover, an updated

learning management system was recently implemented at ADC that can help

managers/supervisors plan, track, and identify the training needs of their employees

as long as the functionality within the system is used effectively.
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A finding that the researcher thought needed to be identified is that the survey

participants rated their overall satisfaction level of delivery methods (GS15) was

relatively low meaning that none of the methods surveyed failed to reach a satisfied

rating (4.00). Classroom instruction rated the highest (m=3.48) followed by OJT

(m=3.36), computer-based (m=2.98), and internet-based (m=2.91). The latter two

were expected, as ADC does not have a lot of training products developed using these

media.

When asked to identify preference of delivery method (GS20), survey participants

identified classroom instruction as their number one choice, followed by OJT, CBT,

and then Internet-based training. This information is interesting because Internet

(intranet) -based training is being supported at the corporate level as a cost-effective

way to deliver training on an organization-wide basis.

Recommendations

It is important that the engineering curriculum allow employees to achieve the goals

of the program. The current program places significant emphasis on processes and tools

in various technical areas that are critical to the performance of the engineering division.

Therefore, it is necessary to identify subject matter experts in the core areas to

continually identify training needs as they arise and provide them the support to develop

and deliver learning experiences to the engineering community on a continuous basis.

The researcher suggests to consider the findings previously presented and conduct

separate assessments of the weakest topics to determine what part of the population is
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affected. When completing an in-depth analysis, the data collected from this research can

be queried to identify the specific job functions that are affected and form curriculum

teams to focus on their respective training issues. Not only would these teams identify

formal training opportunities but also identify the informal training opportunities like

OJT. By reading the written comments, it is apparent that OJT is a prevalent learning tool

within the engineering community. It is important that a strategy is identified and a

consistent format be developed and implemented for this learning method to be effective.

To support transfer of learning, a repository of released training materials needs to be

developed and centralized so that people can reference the materials on-line when a

review is necessary. The training materials database would require a check-in and check-

out functionality to ensure the most current materials are available.

Closing Comments

At the time this research took place, the telecommunications industry experienced a

tremendous slow-down. To react with the industry slow-down, ADC compensated by

restructuring and reorganizing its business units. A more focused ADC emerged.

Despite the competitive nature of the telecommunications industry, management's

perception of training is supportive and is recognized as a value-added resource in the

education of its employees. However, a more selective and creative approach to develop

and deliver the training outside the classroom needs to be addressed so that global

engineering groups can receive cost effective training.
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Written Comments and Experiences Relating to Training

Survey participants were given an opportunity to provide written comments that they

felt were relevant to their experiences with the engineering training program at ADC. The

following is a summary of the comments that were written and used to supplement the

data presented to Copper Engineering management.

•  The courses I have attended provide general information often times did not provide

the right information for me to apply to my job.

•  The training I have had has been minimal at best, and it rarely pertinent to my job or

specific needs.

•  Most of my training in the development engineering area has been self-taught by trial

and error or by asking questions of others. Often times the information I gathered

from others was misinformation and resulted in a lot of rework time.

•  Working for a division with a strong mechanical background, we often lack some of

the basic requirements of an electronics lab. This applies to intangible as well as

tangible items.

•  My supervisor has ensured that I receive all the training my mind can hold and our

budget can afford. He has encouraged our group to be well rounded and informed.

Unfortunately, it seems that we are not receiving some of the basic quality/continuous

improvement training we need. We are not receiving adequate training on ADC

policies and standards and there does not seem to be much in place to make it easier

for the new employee to know what he needs to learn.
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•  Overall good - well structured.

•  Have not had any formal training in the last 8 years - mostly self-taught.

•  In general, training is good. However, there is usually a significant period between

when hire begins and when the mandatory training is available. We would benefit

from basic courses being offered monthly rather than quarterly.

•  I have been designated as my groups "mentor" although I have not received adequate

training on most topics. I feel very uncomfortable being in a position to train our

engineers and drafters because I feel that I am not qualified. However, I would not

mind developing a training plan for drafters and engineers.

•  ADC has a lot of good ideas and intentions. It would be nice to see these followed

through. Not just the first time but to keep them updated and offered as needed.

•  External courses I have taken by outside vendors have excellent. The internally

developed courses have been good, not excellent.

•  The training I have received so far has been good, but this survey has shown me that

there is much more to learn. My supervisor has provided me with most of my training

(OJT), but he does not have the time to cover all the subjects in detail that are listed

on this survey. ADClearn is a good way to schedule training, but unfortunately most

courses that I would like to attend are never scheduled! I would like to see more

interactive training that is web-based, so that it can be used when needed. I would

also like to see a formal training outline for individual job functions, so it's known

what/when applicable training is available.
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•  I feel that the training supplied to me has been adequate in most areas. Poor in

few. I guess I believe that most of the training a person gets in any job comes

from OJT. It is very hard to train people in specific areas. I think the best way to

train people is to make sure they have a resource person who can point them in

the right direction to get the information that they need. ADC needs to do a better

job of identifying resource people who are knowledgeable in a variety of areas.

•  I think the first priority is to develop a process to save and access archived

'master' training material. I think this is the biggest trick to improving training.

•  Personally, I do not do well at any kind of class or training. When the training is

for product or procedure. Training should make me familiar with the program. I

learn how to use it when I have a real problem to run it on. The best training for

me is overview of what it is, why it's important, who needs the information, a

print out of examples and choices available, or on line help. Then real life

applications.

•  Some training provided is good while others lack. I think the question about

method for training is tough to answer because for some applications, a mentor

works just fine, other times a mentor combined with classroom works. It depends

on the difficulty of the material covered and how often it is used. When classes

are offered once a year, the material is clear, but I do not use it for another couple

of months and it is like starting over.


