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While the telecommunications industry rapidly expands, so too have the Engineering
Divisions of ADC. Asthe Engineering Divisions maintain pace with the demands of the
telecommunications industry, ADC needs to |ook at developing training methods to
deliver effective training and learner solutions. The scope and purpose of this study isto
determine the overall technical knowledge of the Copper Engineering group in the core
areas of organizational quality practices (ISO/TL 9000), engineering documentation,
product devel opment practices, and product testing practices. The analysis was used to

measure strengths and weaknesses of the current training program, measure employee



training satisfaction, identify training gaps, and assist management in making decisions
about training direction of its people.

The importance of this research project isto 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 toolsin
various technical areas that are critical to the performance of the Copper engineering
division. Therefore, it is necessary to identify subject matter expertsin 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
isaprevalent learning tool within the engineering community. It isimportant 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, arepository 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

[ntroduction

Knowledgeis aglobal 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 isan
integral part of meeting the goals and objectives of the organization and it isthe“ADC
Way.”

ADC is“The Broadband Company[1” (ADC, 2000). ADC’ sfiber 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 tel ephone companies, cable television operators, Internet/data
communications providers, wirel ess service providers, private network operators and

broadcast television operators.



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 networksis 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 providersin 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 solutionsto 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,



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 1SO 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.



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 Dratfter I-1l EE Drafter I-II Mfg Eng | QA Eng I-ll
ME Designer EE Designer Mfg Eng Il Sr. QA Eng
ME Tech I-1I EE Tech I-lI Sr. Mfg Eng Tech Pubs Writer
ME Tech Il EE Tech Il Inspection Tech I- Software Eng I-1I
[l
ME I-I EE I-I Inspection Tech Il Software Sr. Eng
Sr. ME Sr. EE QA Tech Il Software Project Eng
Project ME Project EE QA Tech 1lI 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



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 datain LMS is not completely
accurate because training requirements were al'so 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 isto 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. ldentify overal technical knowledge of engineering personnel in the core areas of
organizational quality practices, engineering documentation, product devel opment

practices, and product testing practices.



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:
* Individualslearn new skills or acquire knowledge about processes and procedural
enhancements in atimely 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
e Standardized training across geographical locations
The importance of this research project isto 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 devel opment process. Data from the research can help
identify the training gaps in this area and help facilitate the development of aweb-based
performance support tool that will assist engineers through the phases of product
development. One requirement of this type of job-aid isto access training material online,

as individuals step through the process.



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 - Inthe 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 threeinitials have stood the test of time and now have become
an integral part the name: ADC - The Broadband Company. ADC is now akey supplier
of telecommunications equipment and software world-wide.

L earning Management System (LM S) - Software that automates the administration
of training events. The LM S registers users, tracks courses in a catalog, and records data
from learners; it a so provides reports to management.

I SO — A generic, baseline family of quality standards written to be broadly applicable
to awide range of varying nonspecific industries and products. These standards establish
the basic requirements necessary to document and maintain an effective quality system

(Randall, 1995).



TL 9000 Quality Standard - TL 9000 is a common set of quality system
requirements and metrics designed specifically for the Telecommunications Industry,
encompassing 1 SO and 83 additional requirements.

TNA - Training Needs Assessment



CHAPTER 2
Review of Literature

[ntroduction
Learning isan integral part of meeting the goals and objectives of organizationsto
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 thisresearch 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 itisviewed asa
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
al that is possible like a division, a department, or ateam 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 originaly intended. Applications of the building
capacity approach concentrate on developing individual and team
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potential. Harnessing experience stresses the retrieva 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 useits 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 objectivesis essential to the success of alearning 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 away 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 lessonsin aform 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 - Thisrefers to using benchmarking as away 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 alocal 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 A ssessment

The term, needs assessment, can mean many things to different people and
organizations. According to Rosset and Zemke (1985), most experts recognize many
characteristics:

» |t comes at the beginning of an systematic approach to training.

» Itisdone to understand more about performance problems and determine gaps
between what is happening and what ought to be happening.

* Itisoften not done when training is required yesterday.

» Itisdonethrough avariety of data collection methods like interviewing, surveys and
guestionnaires, 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.

* Itisaso used to expand the understanding of new systems and technol ogies 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 atask, system or technology.

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

analysisiscrucia 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 conditionsis an essential starting point for any
improvement strategy, just asit isfor 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 A ssessment

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 itsindividuals. 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 A ssessment

Rossett and Zemke (1985) state that there is no robust set of proceduresto 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 devel oped 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 devel opment 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 afinal report - In your final report identify problems, strengths and weak
areas and recommend strategies for improvement. Using tables, graphs and other
support datafor 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
yearsin its quest for continuous improvement and employee development. It also isan
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 alearning 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 problemsisto
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 skillsthat will be required as aresult of changesto along-range plan.

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

value of itsinformation 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 itsindividuals. 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

[ntroduction
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 alevel of importance that they felt the statement isto 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 a so collected.

Popul ation

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, Chinaand Australia. Due to the researcher's obligations
in fulfilling the requirements of this research paper, the scope of the study islimited 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 atemplate 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
» Technica Writers
» Engineering Change Administrators

o Office Administrators

| nstrumentation

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
topicsinclude 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 Technigue

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 1rating for aparticular 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
individual s about how training can be improved. They responded to statements on ascale
of 1to 5 and afew open-ended questions. The open-ended gquestions 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. Asthe

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 cal culated 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 datathat the researcher measured isthe individuals perceptions and
attitudes of the statements in the survey. Other data collected aso 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,



and return the survey to the researcher. The statistical analysis of the research is

presented in Chapter 4.
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CHAPTER 4
Research Analysis

[ntroduction

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

» Vadlidate the Engineering Development Plan.

Participants were asked to respond to statements/questions on the survey form
indicating their level of agreement (Appendix B). They aso 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 cal culated 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 datais 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

Strongly Strongly
Disagree Neutral Agree
Disagree Agree

They also rated the importance of each statement to their specific job function as

depicted in Figure 2.

Figure 2. Job importance Rating Scale

Low High
Importance Medium Importance
Importance
| | |
| | |
1 2 3

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



25

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 devel oped:

Figure 3. Example of Perceived Knowledge Chart

Job Importance

1 3.00 4.00 5

Level of Agreement
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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.

Y ears of Service

The survey reveaed 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. Y ears of service of Copper Engineering personnel represented in the survey

21-30yrs. +yrs.
2% 24
11toDyrs. Otolyr.

2% A% OO0tolyr.
H2to5ys.
06to 10yrs.
O11to20ws.
N 21-30yrs.

610 10yrs. O30+yrs.

10%

2to5yrs.
2%



Table 2. Job functions represented in survey results.

Job Function Participants
Mech. Eng. Designer 10

Mech. Eng. I-11
Supervisor/Mgr.
Mech. Eng. Drafters I-I1
Elect. Eng. Drafter 1-11
Elect. Eng. Designers
SR. Mech. Eng.

EE Technicians

EE I-11

QA Tech I

CAE

QA Eng. |-l

ME Tech I-I1

Project EE

Sr. Mfg. Eng.

Project ME

Project EE

Senior EE

Mfg. Eng. I

QA Tech I-11

SW Eng. I-11

SW Sr. Eng.

ECA

APE

CTO

ECAD Administrator

P PP RPRPRPRPPEPRPEPRPERPNNNMNNAENDNDRNOUGO OO O O

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. Genera 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

*  Overal Comments (Appendix C)
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General Survey ltems

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

NO. Survey Statement/Question Sample Mean SD

MP70 Overall, I am satisfied with the training I have had 72 3.13 .93
relative to Manufacturing practices in BCG Engineering.

ED60 Overall, I am satisfied with the training I have had 78 3.06 1.05
relative to Engineering Documentation practices in BCG
Engineering.

QP40 Overall, I am satisfied with the training I have had 82 2.98 1.0
relative to Organizational Quality practices in BCG
Engineering.

PT75 Overall, I am satisfied with the training I have had 66 2.93 1.17

relative to Product Testing practices in BCG Engineering.

PD60 Overall, I am satisfied with the training I have had 73 2.83 .97
relative to Product Development practices in BCG
Engineering.

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



Figure 15 - Training Availability

NO. Survey Statement/Question Sample Mean SD
GS01 I am able to complete the training when I need it the 84 3.53 1.02
most.

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

NO. Survey Statement/Question Sample Mean SD

GS05 My manager/supervisor plays a role in developing my 84 3.29 1.09
training plan.

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

NO. Survey Statement/Question Sample Mean SD
GS10 My manager/supervisor helps me apply what I learned to 83 3.37 1.03
my job.

The figure shows the results of a statement that was added to the survey to measure

manager/supervisorsrole in transfer of learning.



Figure 18 - Quality of Training Methods

41

NO. Training Method Sample Mean SD
GS15 Classroom/Lecture 84 3.48 .92
0JT/Mentor 75 3.36 1.09
Computer-based Training (CBT) 65 2.98 1.11
60 2.91 1.07

Internet-based Training

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

NO. Delivery Method Tally
GS20 Classroom/Lecture 62
0JT/Mentor 31

Computer-Based Training (CBT)

Internet-Based Training (IBT)

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 alevel 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



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. Asexpected, the highest rated area of the study isthe 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 agloba market, manufacturing and
service organizations are continually improving their processes to meet certification
standards. These internationa standards (1SO 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.

. 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 ot sizing depending
on the type of manufacturing process used (ED40).
Other items that should aso 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. Thistype of informal training



46

produces inaccurate information being shared and should be presented and
communicated more formally to produce consistent results. Furthermore, when
training is presented in aformal setting the message should be communicated why
acertain processisfollowed and who it affectsif 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 tointerpret 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).

e 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 fallsinto 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 processis 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 aso suggested that any
training devel oped be targeted towards other job functions (drafters, technicians, etc.)
and not only those who are engineers and project managers.

. Although the data produced no weaknesses in the area of manufacturing practices,
knowledge and awareness of manufacturing capabilitiesat ADC isimportant 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 practi ces 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



(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.

. 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 basisto
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 alot 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. Thisinformation 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 isimportant 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 expertsin the core areasto
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 aso 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 isimportant that a strategy isidentified and a
consistent format be developed and implemented for this learning method to be effective.

To support transfer of learning, arepository 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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APPENDIX B

Engineering Training Needs Assessment Survey



“A11fenb 0} UBWILILIOD S50 9 PUe prepuels 1006 OS |
X [0 O O O O X [ [0 ewoidisuomep: ey ‘sspiod A1pnd soqy puesepun |
H W 1| v Vv N d

3 T 5 v

as VN
Z € Z T 0 uolsan/uewaleIS

aoueyiodw | gor JuBW IBY JO PAS ]

9|dwex3 wel| Aening

216y ABuons VS [

.0y \' 1%

(©3.Bes1p Jou 2U0Y) ABN N e

aoueniodw | ybiH H IbesIq a Z
aouelodwi | wNIps A N 2 16es1q Ajbuons as T
aouepjodw | Mo T a|qeoliddy 10N W/N 0
aoueljodw | gor JueWwS IBY JO PAS T

£

Wwio2'ope®@ eIydem Ler
2999'€€7°2S6 Xed
08779°€€2'2S6 PL

7S99 SN
woewdopneg pue Bulurel] ‘Bulures19H)g
Burseuibuz 504g ‘1s!eeds Buluies
Ry Jer
:01 Aonuns pa |dLLIoD INOA pUSS 'SIBMSUR INOA SAES 0] JUSLUINOOP PIOA S A BY1 350 [0 pue anes ‘ASnIns ayl a1 |dwod noA sy v
‘Ajuo asn [euseiul JoySI ABAInsay | ABAINs SIY) Ul Sjuswisless 0] Buipuodsal usym sauoy aqasesld 'S
"X0g ,,W/N., 8431 %982 ‘Uonouny qol JnoA 0] uerseJ 10U S| JuaWIBIeSS J1410ads e 934 NOA }| “uoiouny gol JnoA 01 S| uswekls
a3yl pa) noA ey aoueliodwi Jo P e ¥3eYd ‘Brlidoidde alsypn (MopQ Ao 01 ;8Jal) Juswas JBe Jo P3| IN0A 0] Spuodsallod Teyl Xog e X010 ‘JUsWiaiels Ydes peal NoASsY ¢
‘asadxe pue abpajmouy Jo [PAS| UB1IND INOA Uo paseq ASAINS SIY) Ul suonsanbsjuswiaels 8yl 01 puodsay T
'SU0INJSU|
'sa019eud
BuNIe nuew pue ‘Bunss) 1npoud ‘uswdo pasp 1onpoud ‘uoireuawnoop Bulsauibue ‘Alienb Jo sesre 8102 syl Ul spsau Bulu kel suiwePp 01 siuednired AsAins wiol eep azA eue
puUe 198|102 01SI ABAINS SIYY Jo feob ay | 'suonouny ol Arew id 01 sAle Pl SUOKSIAIQ Bu LBsu IBUT By} UIYIIM SeNpIAIPUI JO 8BPa|Mmou [ed1Uyds] 8y} Ssesse 0} paubisep S| ABAIns siy L
:fonIng Jo adoos

AN INS JUBWISSASS Y SPaa Bulurel | Bulsesulbug

09



{(A410908) BYI0 D

Jobeue \/iosinedns _H_
(v03) Jorusiuiwpy sbueyd Bussuibug D

Bauibul 3vo D

<O>>mD

Bu3z 1eloid MS D
buz s ms []
-16u3 ms ]

BIIASANd Yo L D
buz vo s [ ]

11-1 6u3 vO _H_

fo|esseiD D

+omD SOSD
0£01TZ D golg D
ONBSD aoieo_H_

*0AV YIIMBDIA S JoSJeak InoA 109ps (@

[yl vO _H_ 33 19004d _H_ I\ 18loid _H_
[1-1 ye L VO _H_ EENS _H_ EITRS _H_
[11 Yoo L uonosdsu| _H_ [-133 _H_ -3 _H_

[1-1 yoe L uonaedsu| _H_ I11yoeL 33 _H_ 11yl 3N _H_
Buz By IS _H_ [1-1yoeL 33 _H_ lI-1yoeL 3N _H_
11 6u3 By _H_ »ubssa 33 _H_ »ubsaa 3N _H_

| Buz BN _H_ -1 P11 33 _H_ -1 ByeId AW _H_
"UOISIAIP 8yl ul uoiisod IN0ASaqI1asap 159q eyl ajol e 199ps (p

fasier MoN _H_ 00N _H_ gadoxeus _H_

:uo11e20| InoA Aj1ads (9

H(Ayroads) oo [ ] sopIM o008 [ ] RaH 908 [ ] seddod 908 [ ]
110} Y Jom noA uosiaIp Bulisauibus ayl 19.S (g

:(reuondo) sweN (e

'92TT-2e2 (GT2) auoyd ‘TGS ‘IM ‘BIUOWOUB A ‘IN0IS-MN ‘HH TT ‘Udseasay u1s199[gns UewinH JO U0119910.1d 8y} 10} pleog MaIAay UoRNIISU| IN0IS-MN ‘1reyD ‘snoud

po1 "1 O} PUOJSS puUe J0SIATe 042353 J0 JByd.Jeasal 8yl 0} 1114 passalppe aq pnoys siu ke |dwiod jusnbasgns 1o yosessal ayl ul uoirediised Inoge sueouod Jo suoisend 310N
‘901pn.d Jo uo124809 OU Y1Im pa1dadsal aq ||Im Apnis ayl Bulinp aw iy Aue e uoiredionted wouy meipyiim ol b1 Aw ey)

pue aredionsed oy asnp4 01 ybB LI ayraney | eyl azifeal | ‘pasiuesend si Aife nUSPIUOD Teyl OS pUe Papasu e S 111uspi OU Feyl 0S Jsulew 213199ds e ul Jybnos Buieq s uorewoul
8y} Teyl aseme Wwe | "Apnis siy Jo Uo 1B |dWod |NSSS00NS B W0y paz1fea. 8 B Teyysiisusq fenuslod syl puelsiepun osfe | | ews A|Buipssoxe ale sysu fenusiod Aue Jeyy
3a16e pue Apnis ay) Jo ainTeu d1seq ay) pueisiepun | *Apnis siyy Ul JeajunjoA Buirediniied e se juasuod pawojul Aw BuiAib we | ‘94reuuonsenb siyy Buluinpel Aq eyl pueisiepun |

T9

solyde Jbowe 1uedoilred T



Buuren A11end 01 Bu e pi Saous LIBdXa[IUBLUILLIOD INOA 911IM ases|d SdO
‘Buesuibug 9O g ul ssonseud

L1 [ O O 0 [ AlEend feuoreziuebio o1aAIRI pey arey | Buluen syl yIIM paISIIES We | |RRAD | 0vdO

1 1 O] V00 O O [0 [ L[] | sdnoib seyosiedws suom Aw moy pue ae sio1jddns pue Siewoisnd feussiul Al oym mouy | Gedd
"Ansnpul

L1 O OO0 O O O O [ suoneswunwuwosep:aysursuoresidde 18y) pue yiim suom |sonpoid Ay aul puessepun | | 08dO
"VILpue 'ISNY ‘WISVY

O 0O 0O 0o o o o ‘D3| "e1pIodj 1 109|[pg %] UOITRLLIOJUI SPAepUels A1Snpul8sn pue pulj 01 Moy Mou | S2dd
‘Bu pew-uos199p AW aA0idw| 0] W AJ asn 0] MOY MOUY OS[e

(1 [0 O] 00 [0 OO [0 I [ ] 1 peeinoposiimoy pue (VAI) poppy anfeA 91wouood josajdiound oseqayy puessiopun | | ozdd
BATRNIUI JUBWAAOIAW

(] O] (0 O O O 0 0l SNoNUU02 S0V Hoddns 03 qof Aw uj's|003 pue SpoyRW JuBWACdW | Ss800.d a8 | ST
‘WwesAs BuLiaguNu 118y puelsapun pue sdOd PuUlj 01 8J8Um Mouy| |
"A1Eend puUe ‘suosuaIxXg 1oNpoid ‘uswdoprad 10npold ‘uoielisiuiwpy abuey)d Bulsauibug

1 00 O 0O o 0 o O 10} 924 Aq psn (SdOQ) S2UNPS20.d ButeiedO UOISIAIC B4} 82111 PUe PUeKSIepUN | 01dd
'saNnIiqisuodsal safodwie enpIAlpul uo siseydws Yiim ‘welboid
1Ipre [eusBIUl Ue 0 9104 8] ‘pilLeIAd UO IeIuSWUINO0p U] ‘paepuUels sy 10 Sluswialinbal

L1 O 010 O 0 O 01 o3 ‘paiinba. s1 uoe.siBe. 10 8oueldwod Usym ‘Splepuels T006 OS | puelsiepun | S0dO
*A11enb 03 Juswi IWIWoD

(1 [ O] OO OO [ [ [ s9oapuepees 1006 0Siay o diysuorepl sey ‘ssoijod A1lend sOQV puesiepun | 7040

H N 1 VS v N d as V/N
€ 4 T S 14 € 4 T 0 uoisand/1usweIeIS ‘'ON
aoueliodw | qor WeWse IBY JO pAe ] sa0110e Id A1fend euolreziueb 1O g

29



:Bulures; uoiruBWNd0Q BuisauIBuT 01 Buike . S8ouUs LIBdXaS1UBLULLOD INOA 811IM ases|d goa3
‘Buesuibug 9D g ul seondseid
(1 [0 0O OO0 O [ uoIeIUeWINS0Q BuBoUIBUT 0} aATR I Pey aney | Ui} B} YIM POISIIES We | ‘|RPAO | 09a3
1591 (e e wiiojed 01 S9|dwes pue Sainix 1y ‘suoionisul 91410ads apiaoad
pue ‘(-1 ®e1pJo0p LI00|RY ‘ISNV) Sielewe.ed 1581 prepuess Aisnpul ‘(SN LS) Spoyle N
L1 O 10 O 00 O 00 L Bunse | peziplepuels seouase eI Tey) 1senbal 1591 e IWgns pue 818 |dLwod 03 Moy Mo | 5503
“uoireuBwWNoop Bu LisauIBus 01 Bumiwgns aloeq swio) ayl a8 [dwod ApRreindde 01 MOy MOUY
oS | "Joy pasn ale Aau) Teym pue swioy (VY IA) Uoiezuoyiny uoieinsg Buunigenue y
(] O OO0 O 0O 0O 0 0 pue (40)0) 1enbay UoIeOI1eNY JUBUOdWIOD ‘00T BU} USSMIB] SS0UBRRIP AU MOUX | | 05a3
"poR N2 S1abesone Buinow e moy pue ‘ad1id plepuels e pue abesone BuiAow e usamieq
90UBJBJ4IP AU MOUY| | ‘S1980ud AW 10} SSTRW 1SS 1509 972810 0) SPI0ISI PUE UO [FELLLIOJU
L] O 10 O 00 00 00 0 Buseyoind 9/ 11381 0] MOY MOUS| pue Bu el nss 1509 1onpoud Jo sideauod ay) puelslepun | sya3
'SOTeLLI 1S 8 |qJeu0ses ) BuIYew UsUM Jap sUod
01S9|Ce LIeA TeyM Mou| | 'S3ss320.d BuLIniFe nuewu Sno LA 8U) Usamisq Sie44Ip Buizss 10|
L] O 10 O 00 00 00 0 MOY pUe pauiLLIeIap a.1e SAZIS 10| asea jp. 1onpoud patewnss moy Jo ss300.d ay pueisiepun | ora3
"109l04d Aw 10) 8p0od Ayoress1y 1onpoud
L1 O 10 O 00 O 00 L 109.100 8} 199[8S 0] MOL MOUY PUe SSILDIRS I PUe S2INJoNn.IS 1onpo.d SnoLeA puesiopun | sea3
(€00-d0Q) 311
Buimelp BulisauIbu3/0.d e 81ea.d 01 pash afe Tyl SUOUBAUO0I Buileu pue ‘steulio) buimelp
‘SjppoLU 1els ‘sa |1} U0 enbijuod Buisau1BUT/01d pPIepuUes au) asn 0] Moy Mouy| | ‘sBuivelp
L1 O] 1L [0 [0 [0 [0 [ puessiquesse sued jssuiBu/oid suijsp 03 pesn sainpsooid pue splepues sy pueisiepun | 0ea3
'SU0DI SNOLIA AJUSp! pUe ‘So |1} sWleud) ‘S| 1)
Adoo ‘so|ge) AedsIp ‘sa|1) %00] ‘S3|14 104 Yd.Jess ‘sa|1) ajowspeiowold ‘sa1) N0 %o8yd/ul Xaeyo
L] O 10 O 00 00 00 0 0] MOY Mou | eJep JeauiBuT/0.d afieuew 0] Aessaoeu yulfeu |/old Jo S1oedse puelsiepun | sea3
L] O 10 O 00 00 00 0 'SUBRIIS YIS PUR SPCe| 10} YIomie Bulubsep pue Buiieald Joj Splepuess s,90g puessepun | 0ca3
L] O 10 O 00 00 00 0 ‘aseqerep BuImaIA Buimep ay 0 SBUIMeIP MBU JILIGNS 0} 8117 {3 8Sh 0] MO MOUY| OSEe | s1a3
L] O 10 O 00 00 00 0 'sBUIMRIP BUIUO MBIA 0] WRISAS Bu MBI A BuimeIq 8y 8sn 0) MOy Mou | ota3
siequinu (003) »ep10 abueyD Bulssuibug ans Pl pue (NO4G)
L O O g 0O 0o o oo o SR Jo |11g Ae|dsp pue ‘Lodxe ‘Loduw 0} adJeelu| GO VS @4} 85N 0) MOY MOU | s0a3
‘Sloquinu [eLeTew MaU
L1 O 10 O 00 O 00 L anJesal pue sired BunsIxe puly 03 (SH|) WeISAS [eAS 119y UOTRLLLIOU | U} 8N 0] MOY MOUY | 1003
H N 1 VS v N d as V/N
€ 4 T ] 1% € 4 T 0 uolisend/uewRIeIS ‘ON
aoueyiodw | qor 1WeWse IBY JO pAe ] S90110e 14 UoITeUBWwNd0q Buleeuibug s

€9



:Buiurel) weawdopreq 1onpoid 01 Bulre Pl S9aus LIBdX[IUBLILLIOD INOA 811UIM ases|d 59ad
‘Butissuibuz 909 ul

1 [0 [0 [0 [0 [ | seonoeidwewdopasd 10npoid 01oAiepl peyaney | Bulues) syl YiIm poisiEs We | ‘|EPAO | 09ad

L] O 10 O 00 00 00 0 'SS900.d 1uBWdo pASQ 19NP0.d PaZIeWwlo) e Jo Jusiul pue asodind ay) puelsiepun | 55ad

(1 O OO0 O O O O 0O ‘el , Y., Ue pue 8seapl g, & JO Sa1ydoso|iyd pue SsoLeieyIp U puessepun | | osad
‘Bunsa) uoiepie A 10 uoedI1eNd

1 0O g O o o o pue (1 AQ) Bunsa) Uoed LA UBSIP UBIMIBY SA0UBBIP PUe Aydoso|iyd ay) puelssepun | Svad

L] O 10 O 00 00 00 0 "POAILOR ST eRep 100 f0id 8XeyMm Mou | ovad
‘uoIFeuBwWINd0op

L1 O 10 O 00 O 00 L palefe. pue ‘S30IN0Sal ‘S8 NPaYds 83 1] UO IR Ul 108 [0.d 91seq MBIA 01 848UM MOUY, | Gead
‘aseyd yaes 1oy sjuswalinbal

L1 O 10 O 00 O 00 L ay) mou pue ssaoo.d Juawdojpasp 1onpoud ay) Jo seseyd Aew uid 88.y3 Y puelsepun | 0ead
(9002-dOQ "18J) Wawiedsq TS 0AV Yiim usted e Bui|ly 104 papssU UO IFeIUSLINI0P

] [ 100 O 0 [0 [0 L[] sosedAisy mouy pue jusede jo uoewloul paiinbal Bulpiods 1o} poyisw sy} puesepun | s2ad
(c002-dOQ *j1) " feroidde aunyipusdxe [e3ided ufeldo pue ‘syse) 8z ld 'SUoISIoap axew o)
siequisL Wwes) 108 [oid 8y pue juswsbeueL 10} [21USSSS Uk |d Ssausng Juawido paaq 1onpoid

] [ 100 O O [0 [0 L[| erinogepuesedwosesim pue ppon Mol UseD Buwsely e 1ideiul 03 Moy puesiepun | 02ad
(£002-dOQ '1oJ) 'sennaalqo BuLNde nuew pue ‘siuswialinbal adeelul Jasn ‘Al1|IqesdInses
‘syuswia.INbas Aousle Jo [e1oeWILIOD ‘soleYIsIe ‘Alljigelnp ‘Alljigeip] ‘eouewlo ued
‘uondiiasep 1onpoUd ‘uoiredIlnuepI BXewW (198 foid Aw Jo sonsLIge ey 10npo.d Buimo|[ol

1 0 o 0O o 0 o O So1J1uBp! ey} (i) 1WBWNo0Q SIusWBIINbeY [eUOIOUN  JO SILBWS P 8} PUeIs/epun | sTad
(¥002-dOQ “p1)
‘ueld a40 e dopasp aw dpy 01 400gx1I0A a40 8yl 8sn 01 Moy Mouy| | 's1onpoud Jo1edwod
puUe DAY Bunsixe 01 8AIIR[1 SPSBU JBLIOISND au 18P 01 40 © 8sn 0] UBYM pueIsjepun

L1 O 10 O 00 O 00 L pue ueid (q40)) uswAodeq uonodun4 Aliend e Buidopnsp ul saseyd nojayr mouy | otad
(T202-dOQ ' 2J) ‘uoireiuswnoop Jadolid pue ‘sawiy pes| ‘saiiuenb
BuiAynuep! JojssulppInb feteush syl pueisiepun | 'sa|dwies MOYS/BWO0ISND J0 UOITRI1LIBA

L1 O 10 O 00 O 00 L uBsap Hoddns 03 pasn sisenbe 10| 8dA10104d 10NPOIA MBU BUILLIBIBP 0} MOY MOU | 50ad
'$955900.4d HuLINIe )nuew pue sjonpoad wodj SIS0

L] O 10 O 00 00 00 0 AJessa0auun aA0WR. 0} S iunjoddo afenfes pue A}iuspl 01 ssnbiuyde) 8sn 0] Moy Mouy | 10ad

H N 1 VS v N d as VIN
€ Z T S 14 € Z T 0 uonsanQ/uewaleIs 'ON

aouellodw | gqor

9

1UBWB IBY JO PAS T

S90110e Id Juswdopnaq 1oNpold v



:Buiuren Bunnzenue N 01 Bulke . Saous LisdXa S1UBLULLOD INOA 311LIM aseald S/dIN
‘BuissuIbug 009
(] OO0 0O 0O O [ u1seongeid BuLINIejNUR N 01 BAMRIRI Py By | BRI} 8} UHIM POISIIES We | ‘[BRAD | ozdi
1 O oy o o o 0 O DAV T PEsn spoypL AjqUiSSSe 91109 8U) PUEISEpUN | | sodi
] O OO0 0O O 0O o 0O D@V Te Pesn SpOUELU A|GUBSSe [e0ILIYDBWL BU) PUEKSBPUN | | 0odiy
L] O 10 O 00 00 00 0 ‘paJamsLie suonsanb pazep. sfelLBTeW 186 0} 1921U0d 03 OyM JO O 0} 2.BUM MOUY| | SGdW
L] O 10 O 00 00 00 0 ‘poJomsue suonsanb pere e Bulinienuew 106 0} ¥se 0] oYM Io 06 0} aJ8UM Moy | 0SdIN
1 1 Ol OO OO 0O o0 0 ‘SawIN oA Med uo paseq ss200.d B LNYTeNUeW B YoJew 0} pasn poyiew 8y} pueisiepun | ShdW
] O 10 OO O O o o “1ed e 3onpoud 0} SauIyIeW D131990S 3N 0} USYM SUIWLBSIBP 0} SI0jde; aU) puess.apun | Ovd
1 0 OO0 OO O 0O O 0 'S1500 BU LINYJRNUBW 3oNpPaJ 0} BU 100} PAZIpIepUes pue S|B9 JO S3sN 3y} puessiepun | SEdI
O OO0 OO0 O O O o O DAV B soni|igeded Bulysiuly 8y} jooeme ue | | oedw
O OO0 OO0 O O O o O DAV B sani|icedes Bunseo-op oyl joaeMe We | | szdi
(1 OO0 OO0 O O O O [ DAV B senliqeded Buidwrels sy joseme ue | | ozdi
] O OO0 0O O 0o o 0 DAV B SoNI|Igeded W JBRUS AL} JosKMe UR | | STdi
3|0 |lene S[eLerew Bulpjow
1 0 o 0O o 0 o O J0 sadA} 8y} Jo 2Xeme OSe W | DAY e SoN|Ideded Buipjow UoKoelulay) JosrMe We | | OTdIN
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [] [] DAV e sanljigqeded auiydew maIds ay) Jo aleme We | SOd
"1ed e Bulub sap usym
] O 10 OO O O o o saulpING pue saondeld JUB.1IND 0y SoogpUey Bu LN NUR A 10} UBSSQ S, DAY SoURBRI | TodW
H N 1 VS A" N d as V/N
€ 4 T S 14 € 4 T 0 uonsend/uBwareIS "'ON
aouellodw | gor 1UeWas IBY JO pre T sao130e Id bulinoenue \ 'S

G99



:Buiuren Bunsa | 19npoid 01 Bu ik pi Saous LisdxasIUBWILLIOD INOA 911IM ases|d 08.1d
‘Buissuibug 009
L] O O O O O urseondeld Bunsa | 10NPoId 01 dAIRRI Pey aney | Bulutel) syl UM PLSIIES We | ‘[eJon0 S/1d
_H_ _H_ _H_ _H_ _H_ _H_ _H_ _H_ _H_ 's1nsaJ a|geteadal yiim pue Apfes juswidinbe ge|atesedo 01 Buiuresy arenbape aney | mouy | 0L1d
L] O 10 O 00 00 00 0 “uewdinba qey |fe uo sainpado.d aoueusiu rew sedo.d wioyied 0] moy mouy | 59.1d
'suo e} 19ads Bulisauibus
1 0O g O o o o peal pue ‘(INO) SRR N JOS|IIg MBIA ‘3001S SHed 48U 0] 4 /S 85N 0) MO MOU | 09.d
L1 O 10 O 00 O 00 L 'sBuIMe.p [e91UeyIsW Peal AjpTeINdJe 0] MOY MOUY | cs1d
L1 O 10 O 00 O 00 L SOIRWIBYDS [2O1I09 P Pesl APIeInode 0} MO MOU) | 051d
L1 O 10 O 00 O 00 L “ME S,WUYO 831 SUOSJOAUOD PUe SenWuo} J1U0JII8 P [eluaLLepuny Busn 8|0e1IoJwod We | Spld
“UOIIRIUBLUNJOP
L] O 10 O 00 00 00 0 1591 9721332 UsAIB S 81080 SUOP S/Y SJUI0 JeU] S1INSaJ 159] 8onpoJda. U | Mouy | ov.1d
L] O 10 O 00 00 00 0 “UOITELLIOJU | B} SS9ITe LD SJBY10 OS SIS9] JO S}INSaJ PRjUBLLINIOP SI01S 0} 8J8UM MOU | eld
“(PIOM "BOXT “0'1) 89110 HOSOIOIIN U1S|003 2XeM1j0s a3 Busn
L1 O 10 O 00 O 00 L SJAYJ0 0] UOITEWLIOJU 1 8} SIED IUNLLILLIOD pUe Blep 159) a1 |nd IUew pue SSasse 0} MOy MOUY | oeld
'5}|NsaJ4 s)odal pue ‘dnies 1591
L1 O 10 O 00 O 00 L S)UBWINJOP ‘Sa.npad0.d PazIpJepuels SMO|[0) Jeu 10da1 159] 938 [dWIOD © 81 1LiM 0] MOY MOUY | seld
L] O 10 O 00 00 00 0 ‘wioyied | Jeyy sise1 ay) 1oddns 0} seunpasoud ge| puly 01 8eym Mmouy | 0cld
‘gol Aw wioyed
01 (SIN.LS) SPOUIB N 159 L Plepuels pue ‘(Sd0 1) seunpadold Buireledo Aloeloge '(dvO)
1 O U0 0o o 0o o g Sa11j0d 89URINSSY A11EN *(d0A) S2.Npadoid Buiiesedo UOSIAI 8U) pul 0} MOY MOU | STid
‘syuewalIinba i souelnssy Aliend Bulobuo pue uoieaijifenb
L] O 10 O 00 00 00 0 01sapinoid 118ouepinb pue uo e 119eds BusauiBug ay) Jo ssod.ind ay) puelsepun | oT.Ld
/UL AL} e U1S]|NSal 18] UINjJ 0} 8 Bul|ceus ‘a7einade
L1 O 10 O 00 O 00 L S| JusWaJnbaJ 1591 e 818 |dW0D 0] 9ARIBI | Sa|dWeS pue Sa.NJX1} ‘U ITELLLIOU | BU} MOU | 50.1d
L1 O 10 O 00 O 00 L ‘woyed | Fey1 s1s91 8y} Lioddns 0] uoeiuBWINdop AdusBe puly 01 Moy Mouy | T01d
H N 1 VS v N d as V/N
€ 4 T ] 1% € 4 T 0 uolisend/uewRIeIS ‘ON
aoueyJodw | qor JUeWea 1BV JO pre ] seo110e 1d BuIse | 19Npo.d ‘9

99



‘afessow Y00 [INO UJNPJaY) U0 uonng puas ayl bunp1p Aq uswdopreq
pue Bulurel] ‘Buiurea] 9Dg ‘BIYIRA B[ 0131} PANES aY] puss pue pIop SIA 850D (£) “Aanins ay) 01 sesuodsa s InoA anes 01 uondo
ANeS 81 1998S pue NudW 3|14 8yl %011 (2) o1 [dwod a.re sjuswerels ay) 03 sasuodsal InoAauns axe A (T) “Aenins ayl buiedwod Jo) syuey

JeJousb ul Buiuren HHg/0aV 01 bulk p. sous LisdxeS1UBLULIOD INOA 311LIM 8Sea|d 0£SO
:19e]U0d e Se aureu JNoA apinolid pue (s)aidore Ajioads asea(d ‘sah || ON _H_ SOA _H_
's21doj Bu LU Bus snolkeA Jo Bulurell BAIRP Jo dopasp dpy 0] 82IN0sa. e Se paiepsucd aq 013X 1| pinom | ‘Aliuniioddo ay) UaAlIb §) GZSO
ur|dxe asea|d ‘Joyio _H_ paseq-leueu| _H_ paseq-Jeindwo)d _H_ JIoJWBN/LCO _H_ woosseD _H_
¢Bulurel) JnoA Jojasn 0} Jajeid noA op poyew ABAIRP Jo adA) leym ‘A|eaitdAL 02S9
O O O O 0O O (181) Buiutes | peseg-louesu|
O OO0 O O O 0O (180) Bulures | paseg-enduwod
O O 0O O 0O O 10BN /(10) Bulure) 1 dor 8y Uo
O O 0O O 0O O 9IN100 T /WO0.8SR |
(B |PoXT = X3 ‘PoIsSIeS =S ‘eAMBN = N ‘PaISIIES TBYMBWOS =SS ‘100d = d) "Poyisw J14108ds e Buisn uononaisul paous 1edxe Jensu
aney NoA J1 UuwN|od /N 3y} dlew ases|d "uoireziuehlo ay) noybnoiyl pasn spoysw Buluren 90g Buimo|josays jo Alienb |rieno ayl arey SISO
X3 S N SS d VIN
S 14 € Z T 0 uoisand/1usweIeIS ‘'ON
_H_ _H_ _H_ _H_ _H_ _H_ "gol Aw 01 Buluren ui ukes| | leym Ajdde sw sdpy Josinsedns/ebeuew AN 0TSO
_H_ _H_ _H_ _H_ _H_ _H_ ‘ue|d Buiuren Aw Buidopnep ulajol annde ue sAe|d Josinsedns/ebeuew AN 50SO
(] OO0 0O 0O O 0O “50W aU} }1 pseu | usym Buue sle|dWoo o1 djge U | | Toso
VS v N a as VN
S 14 € Z T 0 uoisand/1usweIeIS ‘'ON

Sw1| fBAINS [eRW )



APPENDIX C

Written Comments and Experiences Relating to 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 | have attended provide general information often times did not provide
the right information for me to apply to my job.

Thetraining | 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 | gathered
from others was misinformation and resulted in alot of rework time.

Working for a division with a strong mechanical background, we often lack some of
the basic requirements of an electronicslab. This appliesto intangible aswell as
tangible items.

My supervisor has ensured that | 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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Overal good - well structured.

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

In general, training is good. However, thereis 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.

| have been designated as my groups "mentor" although | have not received adequate
training on most topics. | feel very uncomfortable being in a position to train our
engineers and drafters because | feel that | am not qualified. However, | would not
mind developing atraining plan for drafters and engineers.

ADC hasalot 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 | have taken by outside vendors have excellent. The internally
developed courses have been good, not excellent.

Thetraining | 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 subjectsin detail that are listed
on thissurvey. ADClearn is a good way to schedule training, but unfortunately most
courses that | would like to attend are never scheduled! | would like to see more
interactive training that is web-based, so that it can be used when needed. | would
also liketo see aformal training outline for individual job functions, so it's known

what/when applicable training is available.
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| feel that the training supplied to me has been adequate in most areas. Poor in
few. | guess | believe that most of the training a person getsin any job comes
from OJT. It isvery hard to train people in specific areas. | think the best way to
train people isto make sure they have aresource person who can point themin
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 avariety of areas.

| think the first priority isto develop a process to save and access archived
'master’ training material. | think thisis the biggest trick to improving training.
Personally, | 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. |
learn how to use it when | have areal problem to run it on. The best training for
meisoverview of what it is, why it'simportant, 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. | 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 materia isclear, but | do not use it for another couple

of monthsand it is like starting over.



