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ABSTRACf

This report presents the results of a training needs analysis conducted for xwue

solutions by a student intern completing graduate work in the M. ED. Post-Secondary

Studies Program at Memorial University. The 12·week. internship began January 18,

1999 aDd was designed to assess the Computer-Based Training (Can needs ofall xwavc

solutions employees consisting primarily of Information Technology (IT) professionals..

Results from this assessment showed that "soft" skills were in significantly higher

demand than "bard" or technical skiIls. In addition, "soft" skills were significantly more

important to complete in 1999. This report presents the research methodology and results,

and recommendations for delivery ofa new CaT program at xwave tiOlutioDS. The

researcl1 study was one component of the internship experience. and this report begins

with a summary of the placement setting, internship goals and objectives. a description of

activities, and the intcm's personal reflections.
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CHAPTERl

INTRODUcnON

StudenlS in the Master of Education degree program at Memorial Urriversity may

choose from one offout options for degree completion: internship, paper folio. project

or thesis. The internship is a ful1~time placement for a minimum. of 10 weeks in an

approved professional setting, which is undertaken after or near completion 0£24 credit

hours of course WOlX. The purposc.oftbe internShip is to enable a graduate student to

gain professional experience in the adult educational field. This includes providing

opportunities for the development of personal and professional competencies, practical

experience, and the development of creative and reflective perspectives given the stated

goals of the intern. In addition, the: graduate student is required to undertake a research

project appropriate to the chosen internship setting.

An internship must be undertaken in a setting separate and distinct from an

intern's place ofemploymeot. The intern is presently employed in the

telecommunications industry as Manager Market Communications with NewTei

CommunicatioDS. NewTei Communications is a member ofAliant, a group ofadvanced

technology companies engaged in four main lines of business: telecommunications,

infonnation technology (11). mobile satellite communications. and emerging business.

swave solutioas, ooe ofAliant's leading IT businesses, was selected as a dynamic site

for an internship in adult education. While the demand for IT products and services is

growing, the IT industry is challenged by a lack of IT professionals and the need to keep

up with rapidly changing technology. These factors are driving both an industry·wide



and XW'ave solutioos corporate focus on training and human resources. Therefore, an

internship at :!Wave solutions was considered to be beneficial for the foUowing reasons:

I. II would provide practical experience in the field ofhuman resources

management and training, as wcU as the opportunity to apply theoretical

concepts in adult education from the formal part ofthe progrnm.

2. It would offer opportunities to work with professional lnformation Technology

staffin the development oftraining programs. including such attaS as needs

assessment,. cw:riculum development,. cowu delivery and other professional

activities.

3. It would provide the opportunity to conduct a training needs assessment in the

illea of computer-based training (CBl) courses,. and to use the results as the basis

for a teader call to CBT suppliers.

4. It would provide the environment to build upon existing professional skills and

to develop new abilities, which would contribute 10 future career opportunities in

the human tesOUlUS and training areas at NewTel Communications..

The Internship Setting

Today. :!Wave solutions is ooe of the top five Canadian owned IT companies. with

1200 people locaIed in St. John's, Halifax. Ottawa. Calgary, Edmonton and Dall.a.s. At

the time oftbe internship, xwave solutions comprised approximately 860 people located

in St.John's, Halifax. Calgary, Edmonton and Dallas (the Ottawa location was acquired

later). Focusing on clients in the telecommunications, oil and gas, and public sectors.

xwave solutions offers customized IT business solutions based on a blend ofstrong



technological capability and knowledge ofthe clients' industries. Services and

supponed technologies provided by swave SOIUtiODS include Enterprise Management,.

Systems Integration, Value Added Resale and IT Consulting.

xwave solutions places great imponaoce on professional development and human

resources management. All employees undergo extensive training and are provided with

the tools and suppon necessary to reach their professional goals. That commitment to

professional development is dearly reflected in xwave solutioa's corporate positioning

statement "We're an IT company unlike any other IT company that plans, designs,

builds, and runs COrponlte IT solutions. We champion a sense ofexcitement, zest,

passion, and urgency that is unrivaled in the business. Each employee is the company."

During the internship, the intern was affiliated with the Career Development Team..

This team of 15 human resource professionals is responsible for tn.in.ing, orientation,

reauitment, compensation, human resource management (mcluding career developmem

and policy formation), mentoring, service recognition, and occupational health and

safety. The intern was assigned to the t:rain.ing group with responsibility for assessing

computer·based training needs in order to provide specific recommendations for

introduction of a new CBT program. In addition, the intern was included in group

planning and other sessions involving the entire Team.

1brougb the joint suppon of Sharon Duggan. Director·Human Resources for

NewTel, and Pat Angel, Director Career Development at xwave solutions, the

internship was arranged for 12 consecutive weeks, January 18, 1999 to April 9, 1999.

The CBT needs analysis project was designed to be completed at the end ofthis period,



so that the resulting information could form the basis for a Request for Proposals (RFP)

to go to CBT vendors in April 1999.

•aternsbip Goals

The ovetall goal for the internship is to gain practical experience in human

resource management and training to further the development of personal and

professional competencies. To achieve this. the following specific goals wete pursued:

1. To become familiar with the human resource management and training programs

provided by xwave SOIUtioDS.

2. To become familiar with the roles ofhuman resource management personnel in the

delivery of training programs.

3. To gain experience in offering IT training programs to employees, through working

with human resource personnel and taking part in any professional developmeot

meetings. ,",'Orkshops, and seminars that may occur during the internship period.

4. To conduct a research component in the area oftrai.ning needs assessmenL The

proposed research project would focus on the development and administration ofa

CaT needs assessment survey to all xwave solutions employees. The survey would

be designed to identify the types ofeaT content employees require to meet I.b.cir

professional development needs. as well as technology and decision factors important

to the delivery of computer.-based training. The resulting data would be analyzed to

identify overall CBT course priorities. In conjunction with development of the

survey. supervisory management personnel identified by the Career Development

Team would be interviewed to identify COrporalC directions for CBT content, as well



as technology and other considerations in the delivery of a new CBT program. This

infOrmatiOD would then be integraled into specifications for a tender document

requesting proposals from established CBT suppliers.

Sypervisiop and Evaluation of 'be Intern

Supervision ofthe intern was shared by the Faculty of Education at Memorial

University and the Human Resources Department at XW'ave solutiollS. lbe Faculty of

Education Supervisor was Dr. Dennis Sharpe. lbe Field Supervisors were Ms. Karen

Morry, Systems Analyst. and Mr. Pat Angel, Director-Career Development at XW'ave

soludoos.

Dr. Sharpe was responsible for assisting the intern in preparation oftbe internship

proposal. including the research component, and collaborated with the Field Supervisors

at xwave solutions-during the internship period. The Field Supervisors bad primary

responsibility for supervision ofthe intern's professional development activities and

assessmentoftbe intern's progress during the intc:msbip.

The intern bad regular meetings with Ms. Karen Morry to develop the CaT training

needs assessment, and to discuss any issues or concerns about the internship. During

the fourth week ofthe internship, Dr. Sharpe mel with Mr. Angel and Ms. Karen Morry

to discuss the internship and to assess the intern's progress. The intern also met with

Dr. Sharpe on several occasions during the internship to discuss various aspects ofthe

researcbprojcet.



CHAPTERll

DESCRIPTION OF ACTIVITIES

This chapter describes the activities carried out by the intern during the internship

period January 18, 199910 April 9, 1999. The primary purpose aCthe intcms~pwas to

conduct a CaT training needs assessment for rwave solutions; bo'WCver, other

internship goals were met through a variety of activities associated with the research

projcct. A training needs assessment plan was developed to guide: the project, and

activities designed to accomplish the plan were set out in a 12-week timeline for the

project. In undertaking these activities, the intern learned about eDT providers., course

offerings, CRT training philosophies and methods ofdeploymenL Knowledge about the

xwave SOIUtiODS organization. its hwnan resourees and training structure, and its teams

aflT experts came from interaction with personnel in various geographic regions afthe

company. In particular, the intern learned bow to manage development of a Web-based

survey from start to finish, wodring with a highly skilled team oflntemet professionals

at xwave solutions. As a member aCthe Career Development team at xwavc solutioDS,

the intern also participated in a Career Development Planning session during the

internship period.

The activities presented here begin with an overall rcviewofthe weekly tasks that

were completed to accomplish the training needs assessment plan. followed by learnings

00 key aspects ofCBT and the role of Career Development in IT training.



Adivitia for Traiaiac Nud! Assgsmcot

lbe 12-week intemship began with an orientation in which the intern reviewed

CRT courses available on a trial basis to nvave solutions in order to gain some

knowledge and experience with computer-based training formats. During week one the

intern also gathered information on training usage and needs from existing sources in

Career Development and drafted a CRT training needs assessment plan and timeline for

feedback and approval from Career Development. The needs analysis proposal was

based on the model recommended by Rothwell and Kazanas (1998) and will be

discussed in detail in the Methodology section ofws repon.

During week two the training needs assessment plan was approved., including

development and distribution of a survey to go to all xwave solutiODS employees and

ooc-on-ooc interviCW5 with key corporate decision makers. The intern generated a list of

infonnation to be gathered from the survey, paying particular attention to avoid any

questions that might be perceived as "threatening" to employees. At the same time,

options for getting the survey out to all employees, including delivery via e-mail or

through the xwave solutions Intranet site, were investigated with appropriate internal

personnel. Electronic options were considered preferable from the start, given that the

timeline for the project would DOt permit completion ofa pen and paper questionnaire

given distribution, collection and data coding issues, which would all have to be handled

manually. At this stage as well, the intern considered communication requirements that

would ensure a high level ofemployee response to the survey. In addition, contacts

were established with individuals in Nova Scotia and Western regions who would act as

coordinators on the project.



During the third week. the intern developed a draft list ofover 200 CBT courses roc

use in the survey. This list was based on CBT COUlSCS available from vcodors and

appropriate to potential sJcilJ requiremcots at swave solutions. Feedback on the course

content was first sought from individuals responsible for training and evaluation of

employees, including the individual responsible for developing job competencies within

swave SOIUtiODS. At the same time, a list ofquestions was drafted for the survey and

later reviewed. with managers diccctl.y responsible for training. It was decided that a

Web-based survey would be the best vehicle to reach all employees and an Internet

Team resource was subsequently made available to work on the project.

In week four, the intern was provided with the first run-through oftbe survey in its

new Web format, and meetings were held with the Internet team on Web survey design,

development and data collection requirements. This was a very busy period in which

several activities were occwring simultaneously. The coune content was sent to

members of a Client Team Committee in Newfoundland and to contacts in the other

regions to get feedback. on the appropriateness ofthe courses listed, and what additional

courses, ifany, should be included in the survey. Discussions then began with the

Inte:met team to resolve such issues as: I) What server should the survey reside upon to

be accessible to all employees? 2) How should the data be collected? and 3) What

functionality should the SW'Vey have with respect to its various questions? This survey

would be the first Web survey to be sent by xwave solutioBS to all employees;

therefore, it was impottant that it be recognized by a sophisticated IT audience as a high

quality product with easy navigability. In addition, the intern was working with the

coordinators in Nova Scotia and Western and members oftbe Career Development



Team in Newfoundland to identify key corporate managers who should be asked to

participate in the interviews. Work also began on the script for the interview

questionnaire.

During weeks five and six, Web development of the .!5W'Vey continued, with many

back and forth discussions leading to resolution of the issales. The goal was to have the

su.rvey completed and accessible for pilot testing the first week. of March. A plan for

pilot testing was developed, including questions to be askoed ofparticipants who were

selected by coordinalors in the various regions to partici~ in the pilot testing process.

During this time as well. the interview questionnaire was -completed and a message went

to 21 key corporate decision makers across xwne solutiOtbS requesting interviews in

their offices or by phone. Interviews with the managers boegan on February 23 and

continued through Ma.rch, resulting in the completion of a.... total of 15 questionnaires.

On March as. the survey went out foc pilot testing to :some 58 employees across

:lWave SOlutiODS. All employees were asked to complete tthe survey and send back. their

responses 10 three questions concerning the effectiveness of the survey by Monday,

March 08. Details of the pilot testing are presented in the Methodology section of this

report. During the Dext two weeks, employee feedback. om the survey was analyzed in

conjunction with the Internet Team and managers in Career Development, and

necessary changes were incorporated into the survey desig:n and da1a collection process.

In addition. the intern drafted a bulletin to be sent to all eroployees from the People

Vice-President. It was agreed that the message should COrEe from the executive office

in order to increase the likelihood that busy xwave sohuioms employees would open

their e-mail and find the uri linking them diIectly to the swrvey_
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On Wednesday. March 17, the survey went out to all employees in an e-mail

bulletin from the People Vice-President. Employees Wett asked to complete the survey

by Monday. Marcb 22. The deadline was subsequently extended to Friday. March 25.

Two remind~messages went out again to all employees on Monday. March 22 and

Friday, March 25. The survey was also accessible to employees through the xwave

solutioll5lntranet site. The intern spent the final two weeks aCthe internship involved

in the process of data analysis and report writing.

Key Aspects ofCOdiputer·BOO Ipiaiag

CST Providus _d Course OfferiDgs

Through the needs assessment process, the intern developed a knowledge ofCST

providers and their COUI5e offerings, either through reading vendor promotional materials

or through telephone or face·to-face discussions with sales representatives. Among

others, these vendors included CBT Systems, FirstClass Systems, NetG. OPEC. and

DigitalThink. In some cases. the intern was able to access CBT courses from CBT

providers for assessment purposes. Without getting into comparisons orCBT providers,.

which was DOt the purpose aCthe internship. the following sections will discuss in gencnl

terms broad observations about the vendono' training philosophies aDd their approach to

instructional design. as well as methods ofCDT deploymenL Overall, the intern was

impressed with the long way that computer.based trai.n.i.ng has come in recent years. and

with its evolution towards a future in which CDT learning will be totally interactive,

building on two-way conununication components that are there today_



II

CBT Training Philosopbiesllostructioaal Desip

The intern observed that the leading CBT vendors base their computer-based training

philosophy on the cognitive approach. The constructivist or cognitive approach to

learning promotes the idea of active learning and bas become the theoretical base for new

directions in education. Merriam and Caffarella (1991) stale thaI "cognitivists are

interested in how the mind makes sense out of stimuli in the environment - how

infonnation is processed, stored and retrieved" (p. 137). Simonson and Thompson (1997)

conteud that "coostroctivist and situated cognition principles are causing educators to

rethink computer-based Ic:aming" (p.43). The reasons they cite for this are twofold:

"First, learner control and authentic infonnation are criticallO effectiveness" and

"Second. use of multimedia that includes still visuals., graphics, motion, segments. visual

mnemonics, and sound is imponant" (p. 43). CST courseware includes feanues that

address a key weakness of this fonn of training: the perception that it is a passive fonn of

learning. The caT courseware assessed by the intern was instructionally designed to be

as highly interactive as possible, with the use ofconcept demonstrations. independent

practice, and immediate feedback on results, all aimed at active learner involvement.

Several examples will be used to attempt to demonstrate the real-world aspects of

computer-based training. At one stage in the project, the intern found bersclfwithout the

ability to develop tables in Microsoft Office. a sIrill that was necessary in developing the

needs assessment survey. Rather than ask a co-worker for assistance. the intern went to

the CBr course on creating tables in Microsoft Office. Within 15 minutes, the intern had

mastered the skill required due in large part to the simulation exercises embedded in the

practice exercises. In this instance, the lesson on bow to create a chart was presented. and
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then the intern was able to practice the skill in an authentic Microsoft Office environment

that was simulated automatically on the screen. Towards the eod of tile project, the:

intern was c:onf'ronted with another training oecd when the data coUected for the survey

was provided to the intern in a Microsoft Access program. Having DO prior knowledge of

this program., the intern began to learn the basics, in particular how to interpret the data

presented from the survey. The Microsoft Access course provided hands-on experieoce

on a job-related task. and the knowledge acquired was a key factor in the inlem being

able to assist the statistician at Memorial University in interpreting the survey data for

furtberanaIysis.

From the intern's experience with CST courseware:, it was concluded that, in

general, COT courseware is effective because it is designed in accordance with

educational guidelines based on appropriate research. Simonson and Thompson (1997)

report that~h on microcomputer usc has produced several geoeralizable conclusions

about bow computer-based instruction (CBl) should be designed. lbey are~ted

bcrc as principles that leading CBT vendors were observed to foUow:

ICC&; Knowledge ofCorred; BesuIlS. Students should have correct responses

reinforced in some positive manner.

feedback. Students should be given information about their progress through a

lesson, both during the lesson and at the end of the lesson.

Branching. Branching, the route a student takes through a lesson, is directly related

to KCR and feedback.

Assessment. Students should be assessed during and at the conclusion oflessons.
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Advance Organizers Lessons that indicate to students where they are going and

what is expected oftbem generally produce higher achievement levels than lessons

without this kind ofsimple advance organizeT.

~ Effective teachers prompt or give clues to students to help them reach

correct conclusions. Good CBI should do the same.

~ Students proceed through learning activities by themselves, at their own

pooe.

~. Resolution ofthe SCReD. should be: the first style consideration

wben CBI is designed. Also, the use of visual metaphors has been found to be

"",ful.

Screen Infonnation.. Words., graphics, and space are the three Irinds of

'informatioo' on a computer screen.. Usually. it is best irone idea or topic is

presented on one screen at a time. Simple is usually bener than complex. On the

other hand, if topics are closely related., it may be necessary to retain portioos ofone

screen when a new topic is presented. When graphics or drawings are shown to

students. they tend to look. at them in a clockwise sequence.

Sqeen Components. The way the computer screen is organized should give the

student a feeling of control.

~ Because the resolution ofa computer screen is geoerally lower than

for a page of a book, extreme care must be taken to ensure that what is written can

be read. (p. 49-52)
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Deploymeat Methods

How CBT will be delivered 10 users within an organi7Ation is an imponant

consideratioD in choosing a vendor. A growing number ofeBT vendors are offering

on-line cour.;eware through the Internet or an organization's Intranet OT LAN, as well as

the more traditional methods efhard disc or CD·ROM technologies. Some oftbc

questions that Woodall (1998) suggests the organization should ask a vendor with

respect to deployment are: Do you offer training 00 multiple platforms? Will I need to

purt:hase ooo-standard equipment or add special compoDeD.ts to NIl your courseware?

How easy is it to seiup and use your courses? Ifcompanies have employees in remo(C

locations. they will need to make sure [hey have CD-ROM. LAN and Intranet optioas at

a minimum.

Role ofCareer Developmegt jn IT Training

The mandate of the Career Development Team at KWave solutions is to build a new

employment experience that engages and empowers all employees in the organi2ation.

This mandate flows from ~.ve solutiou mission to be focused on people and

passionate about results.

lbe Career Development Team is dedicated to providing new and existing

employees with the training required to meet each employee's professional development

needs. New hires arc enrolled in a 13·week Training and Orientation Program (TOP)

conducted at the CoUege of the Nonh Atlantic (CONA). The cwriculum is developed

by xwave solutions but conducted by CONA contract employees. Existing employees

are involved in a Professional Development Plan (PDP) process designed to help
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employees meet their professional development needs by providing a structured

approach to competency/skill development. Training needs are met either through

internally designed training programs offered through traditional classroom or CaT

delivery mechanisms or through training provided by outside consultants. agencies or

organizations. In addition, all employees can take advantage of the l(l()OJe Motivation

Program designed to keep XW'aYe solutions new values, focus., passion, people, results,

uppermost in everyone's minds. The program consists ofLunch and Learn sessions.

along with the display ofmotivational materials. including posters, within the xwave

SOlutiODS organization.

Career Dn'clopmcDt Fr..Ding Session

This was a one..o.ay planning session held at Pippy Park on March 03, 1999. All

managers working in the Career Development Team. were invited to present thcirplans

forthc year. During this session, the CaT needs assessment project was presented and

discussed in tenns of its objectives and expected outcomes. Overall, this session

provided the intern with an overview of the services provided by the Career

Development Team to xwave solutioas employees, and an insight into the functions and

roles of Human ResoW'CeS Management in an IT organization.

Summary

The intcrn felt lhat che first three goals ofthe internship were accomplished through

the activities outlined in this chapter. As anticipated., che intern became familiar wich

the human resource management and training programs provided by xwave SOIUbODS.



and with the roles of human resource management personnel in the delivery of training

programs. 10 addition, the intem acquired a great deal of experience in bow to offer IT

training progyams to employees through computer-based training methods. an

experic:oce which also resulted in COD$iderable learning about the types of slcilIs and

competencies required by employees within an IT organization.

16
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CHAPTER ill

RESEARCH COMPONENT

Statement of Purpose

A research project is a required component of an internship in the Master of

Education degree program at MemoriaL The project should provide both the internship

site and the intern witli useful information and insights. The intern decided. in

collaboration with IWaVc solutions, to conduct an assessment aCthe computer-based

training (Can needs ofemployees. The assessment involved two major components; I)

a survey of854 full-time nvave solutions employees from the Corporate,

NewfoundJand, Nova Scotia and Alberta Business Units; and 2) interviews with key

corporate: decision makers in the xwave solutions organization.

The primary purpose afthe employee survey was to identify the types ofcontent

and curriculum required to meet employees' job training and professional development

needs, as weU as appropriate delivery mechanisms. The survey was supplemented by

interviews with key corporate decision makers to determine the skills and knowledge

required to meet the strategic goals oftbe organization. as well as trends and directions

in training requirements. The results ofOOm the survey and the interviews were

compared and analyzed to identify overall CaT course priorities.. This information was

then used to develop tender specifications for a call for proposals to provide CaT

cour.;es to all xwave solutions employees.
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Rationale for .be Study

Acconling to the Canadian Advanced Technology Association (CATA). "the

majority of Canadian advaoeed technology companies face a skills shortage. and half

have job openings going unfilled" (1997). In 1996, IT market growth in Canada was

12.7 percent. which was significantly higher than other major industry sectors, including

mining at 7.7 percent, manufacturing at 3.3 percent, and telecommunications at 2.5

perccnL The IT market is forecasted to continue to grow faster than other industries, but

this growth will be coDStrained by the supply ofqualified people.

Industry Canada, in a speech entitled Ensuring Canadian Competitiveness in the

New Global EcoOOmy (1997), cited a quality worid'orce as the key to creating a

competitive edge in knowledge-based enterprises. The repon stated that with the need

for knowledge workers companies will require the ability to attract and retain skilled

workers, and will have to place more emphasis on cootinuing education and training to

upgrade the existing skills nfthe workforce.

In Newfoundland and Labrador, ~.ve sOIUtiODS plays a leading role in nurturing

and developing the local IT indUSQy. including the facilitation of skills transfer. The

acquisition and retention of qualified people is recogniud as the key to breaking into

new markets and building a strong local IT community. Specifically. xwave soIUtiolLS

is focusing on the requirement for knowledge aDd skill workers by investiDg in excess of

a million dollars annually for continuous technical upgrading of employees. A

significant portion ofthis investment is spent on CST courses, including software,

facilities and equipment. In addition to the benefits of skill upgrading, xwave solutiow



has found that the availability ofCBT COW'SeS is a positive factor in retention of

employees. who view the training as a benefit of employment with the company_

The contracts xwave solulioDS had in place with CaT suppliers were due [0 expire

in early 1999. xwave solutions bad recently expanded its operations with the

acquisition of two IT companies - one based in Western Canada and the other in Nova

Scotia - and wanted to achieve economies of scale by amalgamating CaT requirements

across regions. Therefore, it was important to undertake a study across all regions to

decide COT priorities for 1999 and for long-range strategic planning. and to provide

specific recommendations for the delivery of a new company-wide CaT program. In

addition, this study SOUgbllo identify factors that would affect an individual's decision

to carry out computer-based training, as weU as employee experience with caT or

multi-media training. The results of this study, it was anticipated, would also have

significance for training in the IT industry and for the field ofeBT training in general.

Literature Review

19

latTOductioa

Detennining training needs is often a bit-and-miss proposition for many

organizations. The result can be training programs that do not relate to the rea.I needs of

the organi%ation or to its corporate strategic goals. Without some systematic procedure

for determining the performance needs of workers. training results are destined to be

inconsistent at best and, at WOISt, a waste ofthe organization's time, effort and money.

The American Society for Training and Development (1985) states that, for many
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organizations. .... sound needs analysis contnDute5 to a return on training investment and

reduces the risk of fimdiDg inappropriate programs" (p. I).

The area of what is variously called needs analysis, needs assessment, and training

needs analysis has been an important first step in the training process for many years.

Bowman (1987) states: "Everyone who's anyone in the corporate education business is

quick. to avow thaI a needs assessment is the essential first step in planni.ng a training

program" (p. 5). However, in this case. the intern had to ask a number ofquestions

before planniDg a needs assessment, including: What is a needs assessment? What ue the

types of needs assessment and data sources? What models arc available to guide the

needs assessment process? What research is already available on IT training needs? What

factors arc important to consider in the delivery ofcomputer-based training? This

liteBture review will address these questions and other related issues.

Needs Asse55mtol Defined

Kaufman and English (1976) define a need as "the documented gap or difference

between the results we are currently achieving and the results we wish to achieve"

(p. 20). A needs assessment, according to the same authors, is "'a formal collection of

the gaps. the placing oCthe gaps in priority order, and selecting the gaps ofhigbest

priority for actiOD and resolution" (p. 20). Kemp, Morrison., and Ross (1994) cite

Kaufman and English (1979) in describing needs assessment"as a tool for identifying

the problem and then selecting an appropriate intervention" (p. 27). Rothwell and

Kazanas (1998) cite Kaufman's 1986 definition of needs assessment which is "to

identify, document and justify gaps between what is and should be and place the aaPS in
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priority order for c1ostft" (p. 55). Shambaugh and Magliaro (1997) refer to Kaufinan

(1988) in stating "needs assessment bas traditionally been viewed as a means to identify

the gaps between current results and oec:ded results" (p. 65).

Other authors have expanded on Ka.ufi:nan's traditional definition ofneeds

assessment, viewing it as a process with a set of activities. Mills. Pace and Peterson

(1988) state that analysis in human resource training and organization development:

Involves aU oftbe activities associated with recognizing the existence

ofa problem (differences between what is happening and what we would

like to have happen) and its causes and consequences, and classifying

the problem in tenns ofwbat kinds of interventions might reasonably be

used to DarroW the gap. (p. 5)

McClelland (1995) states that needs assessment, fust used in the early part oftbc

twentieth cenrury. bas evolved from a method used to pinpoint knowledge and skills

deficier.:ies of newly hired workers to a variety of methods used for effective workforce

p!anni.ng.

A needs assessment can be defined as a composition ofanalytical methods

comprised of various diagnostic instruments and procedures whose purpose is 10

investigate performance deficiencies (the obvious as well as the DOt so obvious)

and to pinpoint areas where an intervention strategy may be developed and

applied to correct the deficiency or fill the knowledge gap. (p. 10)

"Needs analysis" is often used interchangeably for "needs assessment;" however,

PieteIS (1997) and Rothwell and Kazanas (1998) distinguish between the tenns, arguing

that they are two distinct steps in defming the problem to be solved. PieteIS (1997)
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states, "whereas needs assessmc:nt refers to identifying and prioritizing needs, needs

analysis is brealciDg down needs and suggesting causes and solutions" (p. 318). Pieters

(1997) cautions though that needs assessment and needs analysis cannot be completely

separated. because '"needs assessment does not end when needs analysis start" (p. 321),

arguing that the phases are intermingled. He suggests the use ofthe teIm situational

analysis, which be describes as "'a combination of needs assessment and needs analysis"

(p. ]21).

Rothwell and Kazanas (1998) state that needs analysis pinpoints the causes of gaps

in results and that "it is thus carried out following a needs assessment" (p. 56).

Consequently, Rothwell and Kazanas argue that a training needs assessment is more

accUIately labeled a training requirements analysis because, as Watkins and Kaufinan

(1996) point out, "ifyou know that training is the solution, why do a needs

assessment?" (as cited in Rothwell & Kazana.s, 1998, p_ 56). Rothwell and Kaz.anas

(1998) cooclude that "a training requirements analysis (fRA) thus specifies exaetly

what training is necessary" (p.56).

Laird (1988) states that "'a training need exists when an employee lacks the

IcDowledge or skill to perform an assigned task satisfactorily" (p. 46). These needs may

be "micron or "macro," or what Rothwell and Kazanas (1998) call "situation specific"

or "comprehensive." "A micro training need exists for just ooe person. or for a very

small population. Macro needs exist in a large group ofemployees - frequently in the

entire population with the same job classification" (Laird, 1988, p. 49).

Rothwell and KazaDas (1998) point to the necessity to distinguish between a need.

whicb "is something essential to competent performance" (p. 55) and a WaDt, whicb
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"implies something merely desinlblc" (p. 55). In the same vein. McClelland (1995)

recommends that needs be analyzed differently from wants. He states, "needs are

defined as a gap between CUII'ent and desired skill or knowledge levels, while wants are

defined as those things that would be nice to have but that may not necessarily

contribute to furthering individual and organizational performance" (p. 19). That does

not mean that "wants" should be entirely dismissed, since wants and needs often

represent the same things to different groups. Mlfviewed objectively, both individual as

well as organizational needs and wants can be met simultaoeously" (McClelland, 1995,

p.14).

In summary, a needs assessment will explore, analyze and define both the present

coodition and the desired condition, and look at ways of bridging the gap between the

two, using appropriate diagnostic methods aDd procedures. A training needs acaI.ysis or

training requirements analysis (fRA) will identify what training is oecessary.

Types oCNceds AJSessment and Data Sources

A needs assessment is designed to determine the needs afthe organization, and may

be undertaken foc many reasons (Donaldson &. Scannell, 1986; Kemp, Morrison, &.

Ross, 1994; McClelland, 1995). Among the mOSt commonly cited reasons to

implement a needs assessment within an organization are: I) to identify the existing

level ofemployee performance; 2) to identify gaps or deficiencies in employee

knowledge, skills and abilities; 3) to gain insight into employee morale and attitudes

toward their jobs and the organization; 4) to target individuals who most nced additional
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training or development; and S) to involve the entire work force in their comments about

given content areas to help the organization design the training effort.

Rothwell and Kazanas (1998) stale that the first question to be asked, before even

embarking on the needs assessment. is why the needs assessment is being done. Ifthe

reason is to develop a long-term instructional plan. then a comprehensive needs

assessment may be required, a long and difficult process requiring various assessments

ofjob categories in the organization. Ifthe reason is to close a performance gap through

instruction, then a situation-specific needs assessment plan may be required which

clarifies what is known about the performance gap.

According to Mills, Pace and Peterson (1988). three types ofgaps tend to occur in

an organization and they require various solutions. Performance gaps are deficiencies in

the way employees carry out their assignments or duties, and are usually reduced

through methods of training and development.. Management gaps are deficiencies in the

way in which people are managed and motivated in the organization., and require

resolution through changes in management practices. Organization gaps are

deficiencies in the way an organization is conceived and designed and are usually

alleviated through procedures oforganization.

McClelland (1995) states that these three traditional components of needs anaIysis­

organizatiooaI aoalysis, operational analysis and person analysis - have led to more

generalized as.scssmcnt typeS that are in widespread use today. While there are many

different forms, he presents twelve most widely recognized types, three of which are

most widely used to identify training needs. The CompetencylSkills assessment is used

to identify slcill or competency deficiencies by comparing current performance levels to



predetermined staDdards. The Organizational Cljmate assessment seeks to obtain

feedback OD the dynamjcs aCthe job and the physical work: environment, including

employees' trust in managemeot's ability. Job and Task Analyses attempt to define

what employees need to do to perform aI consistcnt.levels. McClelland (1995) stales

that implementation ofthesc needs assessment systems "includes various types ofdata·

gathering methods that can be: focused on individual or group participation or they

can be directed at total organizational systems,. including operating environments and

cultmes" (p. 14). For example, swveys, interviews and observation are the most

common diagnostic methods employed for CompetencylSklls and Qrganizational

Climate types ofneeds assessment while task inventories, interviews and on·site

observations are the methods most widely used for Job and Task Analyses.

Kemp, Morrison and Ross (1994) identify six categories of needs: normative,

comparative, felt, expressed, anticipated. and critical incident. The authors state that

"'these six categories provide a framework for designers to determine the type of

information to gather and a means to classify needs" (p. 27). A normative need is

identified by comparing the target audience against a national standard., and requires

normative data such as test norms and records. Comparative Deeds are also defined by

comparing the status aCme target audience to an external measure or status but the

target group may be compared 10 another company as opposed to the norm. A felt need

is an individual desire or want to improve current performance or skills level, best

identified through interviews and questionnaires. An expressed need is a felt need

twned into action. such as enrolment in a specific workshop. Anticipated needs are a

means of identifying changes that will occur in the future: and are often identified

25
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through interviews and questionnaires. Critical incident needs arc failures that are rare

but have significant consequences and are identified by analyzing potential problems.

When the needs are specific to training,. they can be classified in tenns of "'who'" is

providing information within an organization. St. Francis Xavier Univenity, in its

manual for trainers, states that there are three levels ofneeds assessment: learning level,

perfonnance level and impact level (1987,1:7). The learning level refers to the

members aCthe target group for training who will provide data concerning the skills and

knowledge &l1.to be required. These are "'felt.. needs. The petformance level contains

sources (usually supervisors oftrainccs) that can provide infonnation directly aboUl

needs., which may be~ to prospective trainees. These are "'ascribed" needs. At

the impact level are sources (usually senior officials of an organization) who can

provide information indirectly about needs that may ascribed to trainees based on such

aspects as trends, statistics and new directions. The question then becomes how much of

a needs assessment to do based on lhe number of sources or infonnation that may be

included.

Once the reason for the needs assessment is clear, and the assessment types and

sources of data are considered, the instructional designer can move on to developing a

needs assessment plan for an organization.

Models for Needs Assessmr:nt

There are many models in the literature for assessing training needs (Rothwell &

Kazanzas, 1998; Shambaugh & Magliaro, 1997; McClelland, 1995; Kemp, Morrison, &

Ross., 1994). However, the l.ilerature recognizes at least three basic steps in a needs
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assessment or training needs analysis: identify the sources of infonnation; identify the

information required; and chose the methods for gathering information (RothweU &

Kazanas, 1998; Smith, 1989; American Society for Training and Development, 1985;

Shambaugh & Magliaro. 1997).

McClelland (1995) recommends a Systems Model for Designing and Conducting

Organizational Needs Assessments that has three major stages: the design stage, the

implementation and facilitation stage. and the analysis aDd report stage. Each stage is

broken down into a number of tasks. The design stage includes setting goals,

preliminary planning, selection of assessment typeS (sucb as competency/skills,

organization climate). and data collection instruments. The implementation and

facilitation stage includes final stages ofpreparation, schedule and implementation, and

gathering feedbaclc. The analysis and report stage consists of feedback. analysis, the

dnlwing of conclusions, and presentation of findings and recommendations fOf

corTectiveactions.

According to McClelland, the model's systems approach "allows the designer or

HR.D analyst maximum. flexibility while emphasizing a logical sequence and format"

(p.31). The model recognizes that each assessment project is unique, and that tasks may

occur in a different order depending on their significance to the project.

The model proposed by Kemp, Morrison and Ross (1994) is similar to

McClelland's in many respectS. They identify four phases in the needs assessmenl

process: planning, collecting data. analyzing data, and preparing the final report. Each

phase consists ofa number of individual steps. In the planning phase, the target

audience is defined, participants selected, and a stnltegy developed for collecting
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infonnation on the appropriate types ofneeds (such as nonnative. anticipated),

including how the data will be analyzed. The data collection phase involves

coosidcration of sample size and disuibution, as well as scheduling ofdata collection

methods, such as questionnaires or interviews. Once the data is collected, phase three

involves analysis aCtbe data and prioritizing of needs. The final phase is compiling a

final report, which includes purpose, process, results and recommended actions.

Needs assessment models have also been developed specifically for the field of

instructional design. and are similar to a training needs analysis in that it is assumed that

training is the solution to the problem. Dick: (1993, cited in Shambaugh & Magliaro.

1997) defines instructional design "as a process for determining what to teach and bow

to teach it" (p. 25). Within this context, Shambaugh and Magliaro (1997) provide a

three-stcp approach to needs assessment for instructional designers based on

"'negotiating wbal we would like to see oa:UT, the~ with what. is possible, or lbe

ra!.in': (p. 65)." The three steps for conducting a needs assessment are to describe your

Intent (the ideal), gather information (reality), and summarize and revise your intent

(goals).

The first step involves development of a mission statement,. including personal

beliefs and experiences, as well as statements on a possible solution. Step two is

focused on finding out more about an instructional problem or opportunity by collecting

data through such methods as on-site interViews and surveys. This phase answers

questions related to what is known about the learning task, whom the learners are, and

what the resources and constraints are. Step three involves a sum.mazy oftbe problem

and a description of the solution. culminating in identification and prioritization of
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goals. Shambaugh and Magliaro state thai. "'needs assessment is a time to think through

the 'content' ofwha1 you'll be teaeh.ing or what participants will be learning" (p. 62).

In similar fashion, Rothwell and Kazanas (1998) define a needs assessment plan as

"a blueprint for collecting information about instructiooal needs" (p. 57). Furthermore,

"by its very nature, a needs assessmeot plan assumes that sufficient justification already

exists to solve a human performance problem" (p.S1). Specifically, it sbould address

seven issues: What are the objectives or the results required? Whose needs will be

assessed? What sampling procedures will be used to select a representative group of

people from the. target audience? What data collection methods will be used? What

instruments should be used and what approvals or protocols are required? How will the

data be analyzed? How will needs be determined from the results ofdata collection and

analysis? (Forhay. Silber, & WestGaard, 1986, cited in Rothwell & Kazanas. 1998. p.

57) Rothwell and Ka2anas note that these issues will be given different weight

depending on the project's constraints and stakeholder expectations.

While there are many models, varieties and concepts of needs assessment, it is

belpful for the needs analyst to keep in mind Kaufinan's (1977) advice that "none are

either correct or incorrect, the only question concerns which one is most appropriate for

any given application" (p. 112). rt is also instructive to DOte that Kaufman (1977)

reduced his earlier six varieties of occds assessment (Alpha, Beta, Gamma, Della,

Epsilon and Zeta) into two "overarching" types: imemal and external. Kaufutan strongly

recommended that an external needs assessment be the first step in the process:

The external needs assessment is suggested as a rational and logical starting

place for organizatiooal effon (including leaming design) in that it studies and
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identifies the skills. knowlcdges and attitudes which are important outside oCtile

school (or organization) and uses that information as the basis for educational

design and effort. The internal needs assessment goes from that point forward to

identify intemally useful and wonhy goals, objectiv~methods and means to

meet those required and desired outcomes. (p. 116)

Witbin lbe internal environment for needs assessment,. it is important to Dote thaI.

the workplace is changing and that has other implications for trainers. Pictcr.i (1991)

states that new developments have created open learning systems in which learners

decide what. when. bow, with what, where and at what pace to learn. This has resulted

in the recognition that learners '"want to assess their own needs and have information

about the way these needs can be fulfilled" (p. 335). In this environment,. knowledge

needs are being defined by employees. "'On the knowledge acquisition level, individual

employees, as trainee or leamer, are becoming a more independent person responsible

for their own knowledge acquisition and therefore allegedly capable of assessing their

own needs" (p. 320).

A 1996 report of a regional training needs assessment conducted by Lane

Community College ofOregon supports this view. It found that both employer and

employee perspectives are essential to accurately assess employee needs for training.

Goodkind (1996), the author of the study, contends that "few studies capture the training

and education needs ofemployees by asking employees themselves what they need" (p.

3). 1bc author recommends a model for accunl.tely assessing regional training needs by

gathering da.ta on both employer and employee perceptions. "If researchers continue to

base: training needs assessments solely on the perceptions of employers ralhcr than on



both employees and employers. education and tlaining programs will ranain inherently

biased. possibly ineffective and ofmarginal relevance" (P3).

Bowman (l987) also points to some other guidelines for needs assessment$. Make

sure to communicate the purpose of the needs assessment to everyone involved at the

front end of the process, and then provide feedback to evc:ryone again in the form ofa

final report once the needs assessment is completed. Bowman states that "properly

conducted, a needs assessment DOt only identifies training needs, but also builds

participant commitment, generates management support, increases the HRO

department's cted.ibility and provides data for that other sacred process: evaluation"

(p.5).

In swnmary,lhere are many models to guide the instructional designer in

cooducting a needs assessment, but in the end., the challenge is to develop an

instructional plan that can identify the unique needs aCthe organization's internal as

well as its external environment, relying on employees as a key source of information.

IT TraiDi.D& Needs Surveys

As noted in the previous section. there aJe many reasons for conducting a needs

assessmenL For example, Kemp, Morrison. and Ross (1994) note that an industry can

expand so rapidly that qualified personnel are in short supply and a training intervention

may be required. That was the situation in the petroleum industry during the 1970s.

when it "grew faster than the industry could prepare engineers for higher-level

positions" (p. 26). The IT industry today is experiencing the skills shortage that the

petroleum industry experienced in the 19705, but is fwther challenged to keep up with
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rapidly changing technology. The skills gap in the IT industry is fairly well documented

and will be discussed here within the context aCthe larger, external environment in

which nvave solutio.s operates. This external needs assessment is, as Kaufinan (1977)

recommends. the logical sraning place in tha1 it identifies the skills and knowledge

wbichve important outside OftbeOrgan,imtiOD and forms the basis for an internal needs

A review of the literature revealed several swveys on skill gaps in North

America's lnfonnatioD Technology industry. A 1997 study by the Information

Technology Association of America (ITAA) extensively surveyed large and mid-size IT

and ooo·1T companies throughout the United States and among its findings were:

I. The number of unfilled positions for IT employees at large and mid·siz.e U.S.

companies is approximately 190,000 nationwide. Sixty-eight percent of IT

companies cite a lack of skilled/trained workers as a barrier to their companies'

future ability to grow.

2. Increased recruiting and training efforts are at best partial solutions to the current

problems companies face in finding and retaining skilled IT workers. One-third of IT

companies eogage in full·time recruiting to fill IT positions at their companies. and

U.s. companies overall spend billions on training their workers.

3. Education will be a key facet of any solution to this problem. However, universities

are DOt doing an adequate job cwrently in graduating students in sufficient numbers.

In addition, the slcililevel of those who graduate is a major source ofconcem for

companies.
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A 1999 study by £rAe, the Information Technology .Associa1ionofCanada, found

that the skills gap is still a problem for Canada's IT industry. ITAC conducted a survey

of34 companies, representing 20% ofthe employment in IT in Canada. The results

showed thaJ. 7,848 positions will need to be filled over the next two years. Strongest

demand was for the follcwing positions; project managers, junior and senior software

developers., technical co:nsultants, web developers and designers, help desk technicians

and systems engineers. The top three skills in demand by IT employers were client

server implementation and management capability. dalabase development aDd database

administration. Strong cLemand was also noted for Java. C++ programming, web

languages and web integration.

At the provincial level. this study is supported by the results of rqxm entitled

InfonnatjOD Technology. Closing the Human Resources Gap in Newfoundland and

~ (1998). This report was the resuJt of a combined effort ofthe Government of

NewfOWldland and Labrador, Hwnan Resources Development Canada, lhe Canadian

Information Processing Society (CIPS). Operation Online. and the Newfoundland

Alliance ofTecbnical Industries (NATI). The main goals aCthe study were to "identify

the core skills required to work. in the Information Tec:hoology industry." and "to

generate solutions for the industry skills gap" Onfonnation Technology 1998. p. 6).

Thirty-eight IT core skills were identified and subsequently adopted for the

study's analysis oftbe IT industry. including 13 core soft skills and 25 core technical

skills. "The technical skills are specific co individual functions within the industry,

while soft skills are transi'erable and bridge many disciplines and employment

situations" qnfonnation Technology 1998. p. 23). An employer survey and an



employee survey were then developed for dcteI:mi.ni.n& the sIci1ls gap in the industry.

"Both swveys included a focus on the 38 core skills in order to provide results about

whether employers and/or employees classified each skill as lacking upon graduation

and., ifsa. as still lacking in experienced employees" Gnfonnation Technology 1998,

p.3).

When employers were asked which of the 38 core skills were most important, the

skills isolated were primarily core soft skills. Oftbe core soft skills, over 45% of

employers identified the foUowing as most important: ability to work independently.

ability to make decisions, oral communications skills, willingness to participate in

training, problem-solving ability, customer service. interpersonal skills, and

organizational skills. Both employers and employees were also asked to recommend

areas for training. and the following emerged as top areas: oral and written

communications, interpersonal skills, network training, all aspects of IntcmctlIntranet,

progranuning. customer service, problem solving, project management, database

management and programming, telecommunications, system design/analysis,

management training, team building and hwnao resource managcmenL

The Gattnc:rGroup states that lbc IT skills shortage is the number three concern of

eIOs in North America.. However, this IT skills shortage is complicated "by the fact

that the role oCthe IT professional and that aCthe end user are becoming increasingly

blurred as there is more emphasis on business skiUs for the IT employee and more

emphasis on technical skills for the business employee" (1998, p.2). Consequently,

50"/0 or more of the IT employee's skills picture is leadership, team building, marketing,

business savvy, project management, manufacturing know·how, functional expertise
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and institutional knowledge. According to the GartnerGroup, the most sought-after IT

technical skills arc Windows NT, Dala Warehousing. ERMIERP, Unix/C++.

Client/server architecture. IntemetlIntranet.. The most sougbt·after IT soft skills are

project management. communications skills., business management, presentation skills.,

interviewing skills, and meeting facilitation skills.

It is interesting to note that the types ofoew skills IT professionals require arc

similar to those that recent research bas shown to be required by high slcilh'high-wage

workers. Gray and Herr (1998) state that "to be successful, higb·sIcillsIhigb-wage

workers arc expected to have an expanded set of new skills referred to as "advanced

workplace literacy skills'" (p. 184). These skills arc summarized as the ability to be a

self.leamer. decision-making/problem solving skills., grouplteam participation skills,

ability to work in a multicultural environment, computer software manipula1ion skills.,

and systems design and improvement skills.. Gray and Herr contend that these advanced

workplace litcmcy skills arc associated with cbarac:tcristics of a "world class"

workforce, including such skills as self-learning. Self.learning is a characteristic of

CBT, which will be examined in the nelCt section in terms of the factors that need to be

taken into 3CCOWlt in considering it as a learning method.

Facto" ill Computer-Based TnioinC

Donaldson and Scannell (1989) sta1e that several generic terms are used to describe

the use ofcomputers for learning and training, including computer-based training (CBT)

and computer-based instruction (CBr). CBT bas developed from distance education,

and is regarded by some as a fourth generation of practice in this area (Bourdeau &
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