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ABSIBACI 

The consultation for the Czechoslovak National Technical 

Consulting and Training Center (NTCTC) was completed as planned, 

and without difficulty. The organizations involved provided 

complete cooperation, facilitating the gathering of informatio~. 

Distinct differences exist among the Center's planned 

functional areas of Maintenance Management, Production Control, 

and CAD/CAM in regard to the degree of development of products 

and services. The three areas, maintenance management, 

production control, and CAD/CAM are also distinctly different in 

terms of the existing situation and likelihood of change over the 

course of time. The degree of development of these is in the 

or d er 1 i st ed. Thi s may be seen as an adv a r1 tag e , s i n c e i t 

supports the recommended phased establishment of the Center. 

Other areas may become significant in the scheme of the Center 

offerings, as it develops. Among the priciple of these areas is 

CAD/CAM interface with robots. 

Particular attenticn was directed to the Computer-based 

Learning (CSL) training capabilities of the NTCTC. It is 

anticipated tha~ will CSL be employed as a method of instruction. 

Experience with CSL is limited in Czechoslovak organizations. In 

this regard, it is recomme~ded that the fundamental exposure to 

the CSL process planned, but not complete~, as a part of the 

DP/CZE/77/005 project, be completed without further delay. The 
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planned training is a generic introduction to the CBL process, 

and is hardware independent. Such training will form a logical 

part of a comprehensive plan to introduce CBL technology. As a 

part of such a comprehensive program, a full-day Seminar on 

Computer-based Instruction Systems was conducted as a part of the 

consultation and a number of journal articles were delivered to 

provide additional reading in CBL. 

The situations of the Center is considered, and each of the 

pertinent areas is discussed. These areas include the goals, 

structure, functions, activities, staffinJ, facilities, 

equipment, training methodology including computer-b~sed 

learning, pub! i~ relations, training course offerings, computer 

aided project monitoring and documentation, and the future of the 

center. 

In addition to these comments, ideas, and observations, the 

derived conclusions and a lengthy list of specific 

recomreendations are provided. The appendices of this report 

include position descriptions for recommended Center personnel 

for all phases of the Center's growth, a description of the 

minimal equipm~nt needed to operate the facilities for the Center 

to adequately meet its goals, diagrams of the STELA system and 
,,,. 

the VUSTE CAM laboratory, as well as a simple but complete 

description of ho~ the courseware development procP.ss is 

conducted. 

iii 
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.llil.B.QlHJ~ll.QB 

The project consultation relates to the establishment of 

the Czechoslovak National Technical Consulting and Training 

Center (NTCTC). The subject of this report is an account of the 

consultation, with recommendations for further execution of the 

basic project concept. The purpose of this report is to provide 

recommendations in a very broad range of subjects, all of which 

are needed to serve as a basis from which to establish the 

Center. Before the Center can actually be established, there 

must oe a determination as to size, location, purpose, and a host 

of other matters. This report will set forth 311 of these for 

approval (or revision) and ultimate action. 

Since there are very broad range of issues covered in this 

report, it is difficult to avoid a sort of "shopping list" 

organization. This report is organized generally from basic 

matters, through related considerations, to secondary matters. 

The purpose of this study was to provide recommendations for the 

establishment of the Center including: goals, structure, 

functions, activities, staffing, facilities, equipment, training 

methodology including computer-based learning, public relations, 

training course offerings, computer aided project monitoring and 

documentation, and the future of the Center. These have been 

provided in the body of the report. Considerable detail is 

provided in the appendices regarding position descriptions for 

recommended Center personnel and descriptions of the facilities, 

Page 1 
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furnishings, and equipment needed for operations. 

The entire consultancy was conducted on a satisfactory 

l)asis. The assistance provided by the Director of INORGA, Ing. 

D. Trkalova, and Ing. Jan Kroulek were significantly helpful in 

execution of the project's consulting services. Initial 

interviews were conducted and data collected from representatives 

of the respective counterpart organizations, information was 

collated, synthesized, analyzed and organized for presentation. 

Information collected was satisfactory for completion of all of 

the project tasks. 

Il.B.M.l.N.QL.Q.cl.I .11.Sl:.U .l.N .I.H.I.s .BU.Q.B.I 

This report is written, as far as possible using common 

English terminology. The report is submitted with appologies for 

mistakes in Czech accent marks. This section is included to 

assist in any subsequent translation, and to clarify the use of a 

few words for the reader. 

"Center," in this report, refers to the Czechoslovak 

National Technical Consulting and Training Center (NTCTC). 

Several official abbreviations are used to lvoij the frequent 

repetition of organization names. These are as follows: 

INORGA - Czechoslovak Institute for Automation and 

Industrial Management 
.. 

VSZ - East Slovakian Iron Works 
r 
VUSTE - Czechoslovak Research Institute of Technology and 

Economy in Mechanical Engineering 

Page 2 
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A number of words are used in this report in an ordinary 

context. Some of these may, in some places and situations, be 

associated with special and limited meaning. Such generic English 

terms which may possibly have special connotation in 

Czechoslovakia, or elsewhere, are: 

project 

industry 

organization 

sector 

Standard terms associated with Computer-based Learning (CSL) 

are used in certain sections of this report. These terms are not 

used with precision by the persons interviewed. Use of the 

appropriate terms lends clarity to discussions of CBL. Terms 

used in this report are: 

Computer-based Learning <CBL) 

Computer Assisted Instruction (CAI) 

Computer Managed Instruction (CMI) 

Computer-based Learning Resource Managed (CBLR) 

These terms, as well as others in common use, are defined in 

Appendix A. Misuse of the CBL terminology in English speaking 

countries is already a problem. Hopefully, the equivalent terms 

rendered in the Czech and Slovak tongues use result in more 

precise usage. For a more complete definition see the 

appropriate reference. 

Page 3 
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The work on Project DP/CZE/80/001 was initiated in Prague, 

Czechoslovakia on June 27, 1983. Two visits were required for 

information gathering and co:ifirmation. The general host 

organization for mv visits was INORGA. The Director of INORGA, 
/ 

Ing. D. Trkalova, and her staff, provided great professional 

courtesy and arranged access to those persons necessary to the 

gnthering of information essential to the project. The complete 

cooperation, total professionalism, and warm hospitality of 
)C .... , 

~koda, VS! and VUSTE, as well as INORGA is gratefully recognized. 

A very productive agenda had been prepared in advance of my 

arrival and, with the help of Ing. Jan Krouzek, I was able to 

under~tand the significance of the present work as a part of the 

continuing series of related UNDP/UNIDO projects; ie., 

DP/CZE/77/003, DP/CZE/77/005, DP/CZE/80/001, and DP/CZE/82/006. 

Meetings were planned with the organizations involved with these 

projects, and which will be involved with the NTCTC. 

A number of interviews were conducted. See the list of 

persons who contributed to the data collection process. See 

Appendix B. The organizations that were involved and their 

principle area of input include INORGA, and East Slovakia Iron 

Works, in the area of Maintenance Management; Skoda, in the area 

of Production Control; and VUSTE, for Computer Aided 

Design/Computer Aided Manufacturing (CAD/CAM). CAD/CAM input was 

Page 4 
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also obtained from the INORGA Experimental Laboratory at Krc. 

Discussion with Mr. Josef Kriz, Director of the Office of the 

Minister, Ministry of Metallurgy and Heavy Engineering was 

particularly beneficial in understanding the eventual 

relationships between the Center and counterpart organizations. 

All of those il"terviewed possess a clear vision of the goals of 

the Center, its evolution, and a realistic basis for 

participation by their respective organizations. 

.S.t;.Q.f.f: 

The scope of the consultation is to include in particular 

the following items relative to the NTCTC: 

- determination of the structure, with corresponding 

functions and activities 

- recommendation for staffing, facilities and equipment 

- outline for training methodology 

- outline for public relations 

- development of training course offerin~s, including 

design/evaluation methodology 

- outline for CBL systems 

- outline for computer aided project monitoring and 

do~umentation 

.Ll.Ml.IAil.O.N.S .QE l.H.f: .s.I.W2l 

In general the information gathered during the study is 

limited to the information concerning the setting and conditions 

provided by those interviewees made available during the 

Page 5 
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scheduled visits to the Czechoslovak Socialist Republic. 

The study will not generalize its findings to ether type 

organizations, circumstances, dates, or countries. 

A limitation in conduct of the study was that, durin& the 

first visit to the CSSR, planned interviews with persons from 

VUSTE did not materialize. It happened, by unfortunate chance, 

that the key individuals were away on a business trip to UNIDO in 

Vienna at the time of my visit. Some information was gathered, on 
, 

my behalf, from other staff persons at VUSTE by Mr. Krouzek in 

order to provide basic comparative information. The necessary 

visitations were accomplished during the second project-trip in 
, 

August 1983. At that time the complete cooperation of the VUSTE 
, 

staff was evident. Visitation to VUSTE included meetings, a very 

thorough briefing, and a guided tour of the new facilities there. 

.NAI.I.Q.NAJ., I.E.!;.HBliAJ., ~.Q.N.S.UlJ.I.N.Q AlW I.Bill.I.H.G ~illi.B 

.D.I~.U.S.S.I.Q.N 

The establishment of the Center will help to solve several 

existing problems. For ex~mple the formal existence of the 

Center will relieve the workload of staff of the East Slovakia 

Steel Works from consulting with other industries. The East 

Slovakia Steel Works has been gracious in providing assistance in 

the area of maintenance management, but is not organized to do 

so. Further, such assistance can work to the detriment of the 

providing organization since budgetary planning, in terms of 

Page 6 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Project DP/CZE/80/001 Final Report 

human and material resources, do not (and in reality cannot} 

reflect this goal. Establishment of the NTCTC will provide a 

formalized framework for beneficial activities, which now must be 

provided gratis. The magnitude of this problem is so significant 

that failure to establish the Center, as planned, could slow the 

spread of beneficial technology throughout the country's 

industry. 

A second whole range of benefits relate to the synthesis 

which will occur once the Center is functioning. The range of 

such benefits is quite extensive. Work with other industries 

will result in feedback which can be applied in new ways. The 

possibilities of transfer of technology from abroad through UNIDO 

projects executed by the Center will benefit the Center, 

counterpart organizations, and the industry of Czechoslovakia in 

general. Training provided by the Center will raise the general 

level of technical competency of the staff of the counterpart and 

user organizations. 

Finally, the Center will serve not only on a Czechoslovak 

national basis, but as a regional, and even worldwide, model. 

This role will, in effect, serve to provide a continuing return 

on the UNDP/UNIDO investment in the several projects which led to 

the establishment of the Center. 

~~JJ...S ~f I.HE ~EBI.E.B 

A number of reasonably achievable goals are suggested for 

Page 7 
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the Center as follows: 

1. Develop systems and applications in the areas increasing 

and enhancing the national industrial productivity, including; 

maintenance management, production control, and CAD/CAM. 

2. Increase awareness of Center systems and applications 

both among the organizations within the Federal Ministries of 

Metallurgy and Heavy Engineering, and General Engineering and the 

remaining sectors of the national economy. 

3. Provide consulting services in the Center's areas of 

expertise. 

4. Provide training related both to the Center's systems 

and applications, and its areas of expertise. 

5. Develop a capability to effectively use the latest 

training methods and technology for initial use in Center 

programs and eventual sharing of expertise among the 

organizations within the Federal Ministries of Metallurr 

Heavy Engineering, and General Engineering and eventu 0 

other areas of the national economy. 

li.El2 

There are differences in basic nat!.ire and the current 

readiness of the counterpart organizations to provide training 

and consulting services in their respective areas. This 

"maturity" is based on a number of factors, which will be 

detailed in this section of this report. It is NOT related to 

the duration, stage, or age of related UNDP projects in the 

Page 8 



( 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Project DP/CZE/80/001 Final Report 

respective areas. The maturity of the several areas is 

approximated in figure 1. 

~---~-------------------------------------

Maintenance 
Management 

Production 
Control 

CAD/CAM 

HIGH 

x 

MATURITY LEVEL 

MEDIUM LOW 

x 

x 

Figure 1. Maturity of Center Areas 

---------------------------------------------
The maintenance management application developed at VSZ is 

by far the most mature of the proposed component programs areas 

of the Center. It has actually proven many aspects of the 

technology center methodology. The maintenance management system 

handles emergency, as well as scheduled, maintenance for the full 

range of plant activities. It also provides a scheduling 

function for periodic inspections. There are plans to implement 

the maintenance management system on the Czechoslovak SHEP 

system, which will enhance its general availability to other 

0rganizations in the country. 

The System for Teleprocessing Applications cs·rELA), 

developed as a part of a previous UNDP project, represents an 

Page 9 
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important part of system software support. The maintenance 

management system runs under STELA. The STELA system is now used 

by more than 20 organizations, including those outside of the 

steel industry. The maintenance management system r•1ns under 

STELA. A diagram of the STELA system is attached as Appendix c. 

The noticeable difference iri the maturity of the counterpart 

organizations at the moment reflects their experience with 

external demand for their contribution, up to the present. East 

Slovakia Steel is burdened by the demand for external assistance. 

Skoda has not yet experienced tne same degree of genuine external 

demand, and has different actual needs. CAD/CAM is too new to 

have reached comparable stages of either demand or readiness, as 

have the other programmatic areas. The general demand, as it ha~ 

been expressed uµ to the moment was provided by each of the 

counterpart organizations. A quantification of the currently 

estimated demand for maintenance management assistance from the 

Center is shown in figure 2. 

Page 10 
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AREA 

Preventative 
Maintenance 

Inventory 
Control 

SAME MINISTRY OTHER 

5 2 

5 4 

~~----------------------------------------

SP 
Manufacture 

System 
Software 
(STELA) 

System 
Documentation 

TOTALS 

2 5 

6 14 

3 7 

21 32 

Figure 2. Demand for Maintenance Management Assistance 

Production control is a key area for manufacturing 

industries. It can effect significant cost savings and 

productivity -- with dramatic effect. An example cf the savings 

is the current Skoda implementation of the production control 

system. Due to the significant power of such systems the 

potential for assistance to other organizations is both 

significantly large and important. 

Experience has shown that not all organizations that express 

Page 11 
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interest ;_an be helped. There are problems of the various 

potential user organization's system compatibility and capacity 

which must be resolved in order to permit utilization. In fact, 

one-half did not find current possibility of application. There 

is a significant level of interest from beyond the steel 

industry. A quantification of the currently estimated demand for 

production control assistance from the Center is shown in figure 

&· 
--------------------------------------

AREA 
.,, 
Skoda SAME MINISTRY OTHER 

--------------------------------------------
Production 
Control 

30 50 40 

-~----------------------------------------
--------------------------------------------
TOTALS 30 50 40 

Figure 3. Demand for Production Control Assistance 

---·------------------------------------------
Actually, the capability of Skoda to provide assistance is tied 

to the computer equipment needs that are contained in a later 

section of this report. 

Demand for the provision of CAD/CAM assistance from the 

Center is least developed. This is to be expected, and is a 

natural re!ult of the fact that exploitation of CAD/CAM is not 

yet fully realized anywhere, and is newly emergent in 
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Czechoslovakia. There is a lack of system resources, problems of 

compatibility of programs, and other hurdles. But, the overall 

importance of CAD/CAM to improvement in productivity, as well as 

accuracy (not to mention future robot interface role) is of such 

magnitude that it is an important part of the planned Center. 
, 

The CAD/CAM activities at VUSTE are nearly ready to make an 

important impact. Instruction in CAD/CAM has been developed and 

presented. Extensive facilities for CAM training is near 

completion. VUSTE, as well as the INORGA Experimental Laboratory 

at Krc, show great potential for contribution to Czechoslovak 

CAD/CAM efforts. 

~-------------------------------------------

AREA 
GEN. ENG 
MINIST .~-; 

MET.& HE 
MINISTRY OTHER 

-----------------------------------------~ 

AWARENESS 60 60 3 

-------------------------~------~------~ 

CONSULTING 15 20 5 

-----------------------------------~-----~ 

CAD/CAM 
SERVICES 

5 7 1 

--------------------------------------------
-----------------------------------~-------

TOTALS 80 87 9 

Figure 4. Demand for CAD/CAM Assistance 

---------------------------------------------
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.ffil).BLEMS Alm illllAI.I.QB.S .Qf .IH.f: illili.B 

The setting in which the Center is to be created is very 

dynamic. Therefore the situation, as it exists at the time of 

the Center is created can not be expected to be best suited for 

the Center over its entire lifetime. The numbers of staff, 

equipment and facilities needed to meet the increasing demand for 

services should be capable of change, based on accumulated 

experience. The Center's applications and services will never be 

fewer or more limited than at the time of its creation. As the 

Center progresses in the completely foreseeable direction of 

providing increasingly flexible services, it must develop, and 

continue to grow in order to meet the need. 

A number of thorny problems must be resolved in order for 

the Center to function. Not the least of these is the problem of 

personnel. The Center needs well qualified staff. Those that 

would be the most likely candidates for this group are already 

assigned difficult tasks in their current organizations. In 

order to justify their transfer to the Center, they must be 

provided a full work load there. Since the Center does not 

currently exist, it is not reasonable to expect a demand to exist 

for a large Center staff. This situation also is supportive of a 

phased implementation. In such a phased approach, personnel can 

be added to the Center as the demand for their services becomes 

established. 
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The limitations of the Center's clients will be at a maximum 

at the time of the Center's creation. Many ~~~~nll~l client 

companies may presently be lacking in one or more of the 

necessary technical conditions necessary to utilize the services 

of the Center, ie., may have a system with capacity less than is 

needed to handle the desired application. This limitation can be 

addressed by: the publicity function of the Center to create an 

awareness of potential capabilities; partial or limited 

implementation of a Center application; planning for increased 

client system capacity in a succeeding five year plan. 

.s.I.B.ll£I.l1fil 

The Center is a small staff of specialists. The strength of 

the Center is drawn from counterpart organizations which support, 

contribute to, and cooperate with the Center. These countt.rpart 

- - , organizations are INORGA, Prague: VSZ, Kosice; VUSTE, Prague; and 

Skoda, Pilsen. This grouping presents a balance of institutional 

types. Two are research institutions, with a like number of 

heavy industrial organizations. All have been involved with 

this, or other related, UNIDO projects. The specific projects 

are as follows: 
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VU STE 

INORGA/VS~ 

~koda 

Final Report 

- DP/CZE/77/003 

- DP/CZE/77/005 

- DP/CZE/82/006 

All four of the counterpart organizations have benefited from 

participation in previous UNDP projects and are well qualified to 

contribute to the Center. Not only do they represent important 

application areas, but each has good facilities for training of 

specialists from other organizations. 

Other participants in the Center project are: the respective 

sectors which fall under the two conce~ned ministries of the 

government of the Czechoslovak Socialist Republic, the Federal 

Ministry of Metallurgy and Heavy Engineering and the Federal 

Ministry of General Engineering; other sectors of the 

Czechoslovak economy, Regional UNIDO Projects; and Worldwide 

UNIDO Projects. The far reaching effect which the Center can 

have can be likened to the effect of a pebble thrown into a pond. 

The ripples created by the stone can reach very far indeed. See 

Figure 5. 

Page 16 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' 

Project DP/CZE/80/001 Final Report 

I 

I 

I 

; 

---------------------------------
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I / 
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; ,, 

I 
I 

INORGAI Skoda ---8---t-------1 

vsz lvuSTE 
I 
I 

' '\ 
'\ 

'\ 

Figure 5. - Relationship of NTCTC Participants 

·~~~-------------------------------------

' ' ' 
' ' 

The Center will receive guidance from a NTCTC Advisory 

Board. The membership of the Board will derive principally from 
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the counterpart organizations. Members, who will come from a 

variety of professions and locations, will set strategic 

direction for the Center and will establish policy, as well as 

organizational and resource priorities. The principle goal of 

the Board will be to keep the Center attuned to the needs of its 

clients, on the leading edge of its target technologies, a~d 

enabled to play a c en tr al role in the nation al dev el opm en t. An 

annual report will be delivered to the board each year by the 

Center manager. The Board will meet a minimum of twice per year. 

The Chairperson shall determine the agenda for the UNIDO 

Advisory Board meetings, act as a spokesperson for the Board, 

establish Board committees and appoint committee chairs. I have 

been informed that the Chairperson to head such a board, when 
, 

called, has been named. He is Mr. Josef KFil, who in addition to 

other qualifications, is well acquainted with UNDP projects. 

Thus, the Chairperson is the national level person responsible 

for the Cen;er project. 

The post of board Secretary will be filled by the manager of 

the Center. 

~~ .fili~j.4QI~ ~~ ~l~I ~§m~§I~ 

The board will be composed of the following regular members. 

Chairperson 

NTCTC Manager (Secretary of Board) 

Representative, Ministry of Metallurgy and Heavy 

Engineering 
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Representative, Ministry of General Engineering 

Representative, INORGA 
,, 

Representative, Skoda 
... 

Represer.tative, VSZ 

Representative, 1USTE 

liICIC ~.i~.o ~ill -".:.Qli~.iQ .M..e.mll.r~ 

In addition to the regular members of the Advisory Board, a 

benefit can accrue from the participation of other ex-Officio 

members. Ex-Officio members who can contribute to the board's 

wider purpose may come from a number of sources, and can be added 

as identified in the future. Two that can contribute to the 

purpose of the board from the beginning are: 

Representative, UNIDO 

Representative, Prague Technical University (CVUT) 

~,g.a.r,g .Q.u..t.Q..u.t~ 

The board will provide such written guidance to the Center 

and counterpart organizations as is required for the fulfillment 

of th~ Center's objectives. These will include at least the 

following: 

1. Operating instructions for the Center, including 

a. initial Center "charter" 

b. organizational priorities 

c. policy guidance 

2. The annual plan for the Center, including 
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a. computer resource allocations and assignments 

b. human resource allocations and assignments 

3. The mid-term plan for the Center, which should coincide 

with contempory Czechoslovak five year plans. 

4. Strategic directions, in the form of a continually 

revised and updated long range plan. 

fJJ.Nill.Ql!S 

The functions of the Center will include consultation and 

training, as well as research and services. Each of these 

contains a number of aspects which are outlined below. 

~.N.SJJ.L.IAil.Q.N 

- consultative assistance in evaluation of applicability of 

topical areas of expertise 

- provide assistance in implementing Center applications 

- provide consultation in CBL and other state of the art 

industrial training technology 

.I.BAllU.li~ 

- increase awareness of how Center application area projects 

can increase productivity 

- promote increasing self-sufficiency of users in the 

Center's application areas 

- technical updates on application areas 

- maintain publication:; specifically related to Center 

application and interest areas 
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RES EA~~ 

- monitor state of the art 

- innovate technical knowhow 

- computer aided monitoring and control of complicated EDP 

projects 

- computer aided system design 

- develop CBL sophistication 

- develop and operate office automation of the Center 

itself, to serve as a prototype 

- CAD/CAM robot interface 

- explore potential new application areas for the Center's 

services 

.S.f:.B.Y~.E.S 

- design, develop, and maintain centralized computer data 

bank on EDP progress on engineering and metallurgical and 

other basic industries 

- facilitate industry-wide information and resource sharing 

- serve as a focal point for dissemination of information on 

applicable equipment, software, developed or accessible to 

Center users 

~.I.l.ll.Ili.S 

The Center will function in at least in the areas of 

Maintenance Management, Production Control, and CAD/CAM. As the 

Center develops, other areas may become significant in the total 

Center offerings. 
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The three areas, maintenance management, production control, 

and CAD/CAM are distinctly 1ifferent in terms of the existing 

situation and likelihood of change over ~he course of time. 

These principle Center activity areas are outlined here. 

.MAIHI~BA&;.f; .MANAGE.M~.I 

The maintenance management function of the Center is based 

on the work done by INORGA/VSZ under project DP/CZE/77/005 at the 

East Slovakia Iron Works in Co~ice. The system has three parts. 

The parts and their potential magnitude are: 

1. Planning and Operation of Operative Maintenance Planning. 

This application is currently in place in the sinterir.g p~Jnt. 

There are 120 selected production lines in the application at 

present. 

2. Material Procurement and purchasing. This aspect of the 

system follows the cycle of 119 items. There are 30-40,000 in 

process. 

3. Shopfloor Capacity Planning and Scheduling of Spare Parts 

Manufacture. The supporting data base requires 180,000 

operations. 

The maintenance management system is a viable application, which 

finds use in other organizations and industries, as well as in 

Coiice. Sample printouts from the maintenance management program 

are included in Appendix D. 

As the Center's only current fully mature application, pages 

Page 22 



• 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' 

Project DP/CZE/80/001 Final Report 

from the maintenance management "book of experience" will prove 

invaluable in the formulation and initial growth of the Center. 

As the maintenance management application can point with 

pride to accomplishment, it can also present the reality of the 

problems that accompany success. The demands on the time of the 

maintenance management staff to satisfy the needs of other 

organizations must be considered when establishing the Center. 

The Center's Production Control capability will stem from 

-the production control efforts and progress at the Skoda Company, 

in Pilsen. Skoda holds a special position in the marketplace. 

S:a<oda production is essentially single piece or small lot 

production of complex machinery items and special plants for 

export. Skoda found that available production control programs, 

based on requirements planning, were not well suited to its 
.,, 

situation. Skoda developed its own version of the tracking of 

the production unit, suited to the Czechoslovak situation. The 

basis of the system has been experimentally tested, and developed 

(in batch mode) in two plants, for almost five years in one case. 

The system is accepted at Skoda, which would like to implement it 

much more fully within their own organization. In plants with 

single piece production of Cs. 600 million per year, saving::i of 

Cs. 5 - 20 million per year can be expected to accrue from 

implementation of a mature production control system. The 

benefits of the system for production are sufficiently strong 
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.... 
that a demand for utilization exists beyond the Skoda 

environment, and propagation of the system to other areas of the 

economy are logical. 

There are a number of limitations on the existing production 

control system. The current batch-oriented system would be 

vastly improved by conversion to an interactive mode. A qualified 

staff of 20 is currently involved in the project. There is a 

need to train 300 people on the use of the system within Skoda. 

Current estimates of the time needed to implement the system due 

to analysis and training requirements is two years in any given 

situation. Ability to implement the system will be limited by 

ability to train these people. The production engineering 

approach to the present system produces a "full loading." At 

present the system doesn't handle inventory. The current system 

-resources available at Skoda cannot support the Center's proposed 

activities. Therefore, in order for the production control 

aspect of the Center to reach a stage of reality, provision must 

be made for enhanced computer resources for tr1is purpose. This 

issue is addressed in a later section of this report. 

The natural growth areas of the production control system 

are: 

- interactive mode 

- enhanced (imbeded?) training 

- inventory module 
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CAD/CAM can be expected to become an ever more important 

element of operation improvement and increased productivity. The 

areas of Computer Integrated Ma:'lUfacturing, Computer Graphics, 

integration of CAD and CAM, and integration of CAM and robots 

will emerge as the Center's areas of expertise. 
, 

The VUSTE CAD/CA~ activities and facilities will make an 
, 

important contribution tc the Center. Goals of the VUSTE project 

have been: 

1. Installation and functioning of two laboratories 

(CAD/CAPP and CAM). 
,,. 

2. Training VUSTE specialists in operation of the labs. 

3. Training 150 Czechoslovak specialists, and 10-20 from 

developing countries. 

4. Development and implementation of software packages. 

A CAM Laboratory for training purposes has been constructed, 

and is nearly completed. A block diagram of the hardware and 

floorplan for the laboratory are included in Appendix E. The 
, 
VUSTE CAD activities are based on a GRAFIXI system (prcjuct of 

the French FIX! firm) with System Graphics C-2, graphics display 

and software. The CAM system is a S~mens R 30, to which 

Czechoslovak machine tools will be interfaced. 
,. 
VUSTE has been hampered in efforts to establish their 

project by delays in equipment delivery. At present, these 

problems are nearly resolved, and it appears that they will be 
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able to make maximum exploitation of their UNDP project. Even up 
, 

to the present, VUSTE has been active conducting training for 

about 115 specialists and has worked with those Czechoslovak 

factories that already have equipment, such as ADAST Adamov, TOS 

Mostivar, ELITEX Liberec, ZVS Bruno, CDK Prague, and OSTROJ 

Opava. In addition VUSTE has cooperated with the technical 
... 

university in Prague (CVUT). 

The CAD/CAM activities demonstrated at the INORGA 

Experimental Laboratory at Krc as a part of the DP/CZE/77/005 

project also promise expertise which can be available to the 

Center. The system there has been available since January 1983. 

The INGE CAD/CAM system is used. It is claimed that engineers 

can make use of INGE with as little as two hours of training. It 

will be verified at the Skoda plant and East Slovakia Iron Works, 

with planned use in 1984. Future plans for the Krc CAD/CAM 

facility are soi experimental and soi practical. At present work 

is underway on a 3D version of INGE. The practical component 

will involve training and the transfer of knowhow. The Krc 

Experimental Laboratory will provide support for the Center with 

its INGE CAD/CAM system. It will also serve as a resource in 

providing CAD/CAM expertise to the Center's clie11t organizations. 

li.1.AI.lQllS.H.I.f.S 

The establishment of a new entity, such as the NTCTC, 

requires that a number of new relationships be established. It 
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is difficult to determine all of them in advance with accuracy, 

but an effort must be made. Additional relationships can be 

expected to emerge, in the future, from the Advisory Board. 

Relationships which are recommended for the establishment of 

the Center are: 

The Center reporting relationship is simplified by the 

appointment of Hr. Kriz as Chairperson of the Advisory Board. 

This provides a direct link with the regular hierarchical 
, 

relationships which already exist (except in the case of VUSTE). 

The rights and responsibilities of the participants in the Center 

project will be established by a decree issued by the Ministry of 

Metallurgy and Heavy Engineering. Day-to-day operations will be 

controlled by a plan approved by the Advisory Board. The 

Director of INORGA will serve in a position of trust for the four 

counterpart organizations to provide economic area functions and 

support to the manager of the Center. Management functions for 

the Center manager will be provided by the Chairperson of the 

Advisory Board. Since INORGA is directly supported by the 

Ministry, the Chairperson is in a position to directly follow the 

activities of the Center. in all its aspects. 

1. Coordinate the applicable activities of the counterpart 

organizations, based on the recommendations of the Advisory 

Board. 
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2. Act as the central clearing-house of user organization 

needs and requirements to the respective counterpart 

organizations. 

3. Provide for the transfer, maintenance and update of the 

appropriate system and application software, wherever located. 

4. Design a uniform standard for documents and other media 

used for technology transfer from the counterpart organizations 

to other industries. 

~.Qf.IliJ.B~ .Qli.N~M.H.I.f 

In general, the laws and customs of the Czechoslovak 

Socialist Republic will govern. Additionally, in order to avoid 

operational difficulties, the following principles are 

recommended: 

1. The Center will be guaranteed permanent access to the 

appropriate system and application software, wherever located. 

2. Changes to the appropriate system and application 

software, approved by the Center, will be implemented wherever 

the said software may be located. 

.B.E.S.Qll.c..E A.C.c..E~ 

1. The Center will have priority of access to computer 

resources of the counterpart organizations, based on an Annual 

Plan, updated and approved by the Advisory Boa~d. 

2. The Center will have access to the resource people of the 

counterpart organizations, based on an Annual Plan, updated and 
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approved by the Advisory Board. 

~~.IH ~IAGES ~f ~ ~IE] 

In examining the establishment of the Center, it is 

beneficial to consider the likely changes in demand for its 

products and services, and the capability to apply them in 

industry, over a period of time. The Center must be established 

with the understanding that it will change in only a few years 

time. This understanding suggests a "phased approach" to growth. 

Three phases are suggested. Phase I "Establishment," is the year 

of establishment (year 1) and the succeeding year (plus 1 year). 

Phase II "Initial Growth" is the plus 2 year and plus 3 year. 

Phase III "Maturation" is the period beginning in the plus 4 

year. The stages are tabulated in figure 6. 

.f .b~~ 

Phase I 

Phase II 

Phase III 

~.b.a.r.a~u.1.z.a..t.1..o.D 

Establishment 

Initial Growth 

Maturation 

.f ..c..o~.c.t I".r 

1 and +1 

+2 and +3 

+4 onward 

~.al~n.ci.a.r I~.a.r 

198 3/ 4 

1985/6 

1987 -

Note: Current UNDP projects expire in Phase II of the Ce~ter•s 

growth. 

Figure 6. NTCTC Growth Stages 

It should be noted that although the UNDP projects which 
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provided the basis for the Center's existence are scheduled to 

expire before the Center matures (in Phase III), the Center can 

be expected to continue to grow in terms of capabilities and 

maturation of its basic application areas. New applications can 

also be expected to be developed. In any event, the results 

achieved should not be lost. The UNDP "investment" can be 

returned over a period beyond the Centers initial growth stage. 

The differences inherent in the make-up, activities, and 

capabilities of the Center in each of its phases are reflected in 

a number of areas such as staffing, facilities and equipment. In 

the establishment of the Center, it must be recognized that there 

is a certain minimum requirement, below which the Center would be 

no different than the existing informal arrangements • 

.s.IAf.Ell~ 

~ljl~~~B£.QJ.llB~~~lil 

The Center will consist of three sections under the 

supervision of a manager. The sections are the minimum required 

for the independent functioning of a small specialist 

organization: Functional, Training, and Administrative. The 

fewest number of staff needed to meet the requirements of a 

viable center are shown in figure 7. 
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I Manager Functional Training Accountant Off ice 

I 1 2 3 1 1 

I Figure 7. Minimum Staffing Requirement by Function 

I .M.1.n.imY.m .r§.Q.ld.1.r.§.m.Mt .f.Qll..t.1.Q.D .12~~~..tli~ 

I The minimum staff required is eight persons. This 

configuration represents the minimum staff which can be expected 

I to accomplish the goals of the Center. Basically, figure 8 lists 

a staff member for each of the areas needed except CAD/CAM. See 

I Appendix F for detailed position descriptions. 

I A-01 
F-01 I F-02 
T-01 
T-02 

I T-03 
A-02 
A-03 

I 

Manager 
Functional Specialist - Maintenance Management 
Functional Specialist - Production Control 
Training Specialist - Program Delivery 
Training Specialist - CSL Technology 
Training Specialist - CSL Systems 
Accountant 
Office Manager 

Figure 8. Minimum Staffing Requirement by Job 

I .eliill .I 
------------------------------------------~ 

I The Phase I staffing requirements shown in figure 9 

represent 

I Center. 

addition 

I 

I 
I 

the recommended staffing for the establishment of the 

It differs from the minimal configuration by the 

of a staff CAD/CAM specialist and driver/maintenence 
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person. 

I 
I Manager Functional Training Accountant Office 

I 
1 3 3 1 2 

I Figure 9. Phase I Staffing Requirement by Function 

I 
I The CAD/CAM functional specialist is recommended to give the 

Center the capability to focus simultaneously on its three 

I identified functions. Failure to provide a separate CAD/CAM 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

specialist will necessitate the division of attention of one or 

more other staff members. Although CAD/CAM is not extensively 

used, it is a rapidly emerging field which will require 

considerable effort simply to ensure that the Center remains 

current in the field. 

The office area is also incremented by one 

driver/maintenance person. This position is needed to permit the 

Center to operate smoothly. Personnel and equipment can be 
I picked-up, delivered, and retrieved -- and the Center~ equipment 

maintained by this person. 

F-03 Functional Specialist - CAD/CAM 
A-07 Driver/Maintenance Person 
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The total number of staff required for Phase I is ten 

persons. The principle difference, from the minimal 

configuration, in the jobs listed in figure 10 is the addition of 

a separate CAD/CAM specialist role. See Appendix F for detailed 

position descriptions. 

A-01 Manager 
F-01 .Jnctional Specialist - Maintenance Management 
F-02 runctional Specialist - Production Control 
F-03 Functional Specialist - CAD/CAM 
T-01 Training Specialist - Program Delivery 
T-02 Training Specialist - CBL Technology 
T-03 Training Specialist - CBL Systems 
A-02 Accountant 
A-03 Office Manager 
A-07 Driver/Maintenance Person 

Figure 10. Phase I Staffing Requirement by Job 

.f.HA.S.f: .I.I 

Phase II represents the period when the then established 

Center begins to assume its full role in the targeted application 

I areas. The first of these is the incorporation of maintenance 

I management into the Center itself. The training and office 

functions expand to reflect both the additional load and the then 

I 
I 
I 
I 
I 

growing position of the Center in its relationships to the 

various levels of interface which it maintains. Figure 11 shows 

these increases. 
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Manager Functional Training Accountant Office 

1 8 4 1 2 

Figure 11. Phase II Staffing Requirement by Function 

Reflects the incorporation of maintenance management 

function into the Center, and consequent removal of burden from 

the cour.terpart organization. These additional personnel are 

distributed as follows: 2 maintenance management technical, 1 

technical control, 1 systems/STELA. 

The growth of production control is taking place in the 

counterpart organization, the Center monitors and coordinates, 

while the Center's role in CAD/CAM by growth of the section. 

Reflection of expected growth of use of CSL techniques by 

addition of a CBL programmer in the training section. The Center 

will meet the increasing administrative needs with the addition 

of a typist. See Appendix F for detailed position descriptions. 

F-04 Functional Specialist - Maintenance Management, Technical 
F-05 Functional Specialist - Maintenance Management, Technical 
F-06 Functional Specialist - Maintenance Management, Technical 

Control 
F-07 Functional Specialist - Maintenance Management. Systems/ 

ST ELA 
F-08 Functional Specialist - CAD/CAM 
T-04 Training Specialist - CBL Programmer 
A-04 Typist 
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I The total Phase II Center staff is 17 persons. The total of 

I all of these positions is listed in figure 12. 

I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 

A-01 
F-01 
F-02 
F-03 
F-04 
F-05 
F-06 

F-07 

F-08 
T-01 
T-02 
T-03 
T-04 
A-02 
A-03 
A-04 
A-07 

Manager 
Functional 
Functional 
Functional 
Functional 
Functional 
Functional 
Control 

Specialist -
Specialist -
Specialist -
Specialist -
Specialist -
Specialist -

Maintenance Management 
Production Control 
CAD/CAM 
Maintenance Managementi Technical 
Maintenance Management, Technical 
Maintenance Management, Technical 

Functional Specialist - Maintenance Management. Systems/ 
STELA 
Functional Specialist - CAD/CAM 
Training Specialist - Program Delivery 
Training Specialist - CBL Technology 
Training Specialist - CBL Systems 
Training Specialist - CBL Programmer 
Accountant 
Office Manager 
Typist 
Driver/Maintenance Person 

Figure 12. Phase II Staffing Requirement by Job 

.f.Hill .lll 

By the ti:ne Phase III is implemented, the Center will be a 

significant force in the sectors influenced by the respective 

ministries. The staffing recommendation reflects growth of the 

production control capability to the degree that it is entirely 

incorporated within the Center. CAD/CAM can be expected to 

increase greatly in significance also, but is dependent on many 
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other factors for implementation throughout Czechoslovak industry 

that staffing is augmented more gradually than would have been 

appropriate for either of the other two application areas. The 

general increase in Center capabilities result in increases in 

the training, accountant and office functions also. Figure 13 

lists the totals for each of the respective functions. 

Manager Functional Training Accountant Office 

1 13 5 2 3 

Figure 13. Phase III Staffing Requirement by Function 

J.rJ_gj,..tj.QAa.l .B.e.Q..U..1.r.e.d .f~.il..i.Q.D Q.e~~.ci..P.t..1.Q.D~ 

It is not fully possible to anticipate the configuration of 

an entity emerging in a dynamic area, such as the Center, five 

years in the future. Likely progression of events will result in 

the incorporation of the production control function into the 

Center, following the pattern established with maintenance 

management. Continued growth of CAD/CAM seems an almost 

guaranteed process. The Center must grow in CAD/CAM capability. 

Addition of a course design specialist provides personnel support 

for an aspect of the Center that wi:l grown in importance as its 

other capabilities expand. Other increased capabilities in the 

support of Center operations is reflected in addition of an 
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accounting clerk and typist/file person. See Appendix F for 

detailed position d~scriptions. 

F-09 Functional Specialist - Production Control, Technical 
F-10 Functional Specialist - Production Control, Technical 
F-11 Functional Specialist - Production Control, Technical 

Control 
F-12 Functional Specialist - Production Control, Systems 
F-13 Functional ~pecialist - CAD/CAM 
T-05 Training Specialist - Course Design 
A-05 Accounting Clerk 
A-06 Typist/File Person 

A-01 Manager 
F-01 Functional Specialist - Maintenance Management 
F-02 Functional Specialist - Production Control 
F-03 Functional Special~st - CAD/CAM 
F-04 Functional Specialist - Maintenance Management, Technical 
F-05 Functional Specialist - Maintenance Management, Technical 
F-06 Functional Specialist - Maintenance Management, Technical 

Control 
F-07 Functional Specialist - Maintenance Management. Systems/ 

ST ELA 
F-08 Functional Specialist - CAD/CAM 
F-09 Functional Specialist - Production Control, Technical 
F-10 Functional Specialist - Production Control, Technical 
F-11 Functional Specialist - Production Control, Tech. Control 
F-12 Functional Specialist - Production Control, Systems 
F-13 Functional Specialist - CAD/CAM 
T-04 Training Specialist - CBL Programmer 
T-01 Training Specialist - Program Delivery 
T-02 Training Specialist - CBL Technology 
T-03 Training Specialist - CBL Systems 
T-04 Training Specialist - CBL Programmer 
T-05 Training Specialist - Course Design 
A-02 Accountant 
A-03 Office Manager 
A-04 Typist 
A-05 Accounting Clerk 
A-06 Typist/File Person 
A-07 Driver/Maintenance Person 

Figure 14. Phase III Staffing Requirement by Job 
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1~.al h~m.m~.IHi~sl .f.bil.e ill ~.la.U 

The total Phase III Center staff of 27 persons reflects the 

addition of the 8 additional members in three different areas. 

The complete list of all of the Center positions is provided in 

the preceding figure 14. 

fACILIIIES 

1Q~IlQB fACIOR.S 

Care should be taken in selection of a site for the Center. 

Since the Center will be used by students and other visitors who 

(presumably) do not regularly live at the Center's location, a 

number of factors should be taken into account. These include at 

least: transportation, lodging, dining, medical care and other 

considerations. 

ln.n~~.Q.tl.a.t.i.QD 

The Center should have convenient access to all major means 

of local, national and international transportation. These 

include: trolley, metro, and railroad station, as well as an 

international airport. 

1i2di1Dg 

A hotel acceptable to the anticipated visitors should be 

reasonably accessible to the Center. 

.J2.iD1Dg 

The Center will not have an integral food service 

capability. It should be located sufficiently near a public 
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d~ning facility that employees, students, visitors, and other 

users of the Center can obtain their meals there, as needed • 

.Medi~a.l ~ 

The Center should have reasonable access to the same medical 

facilities usual, and available to citizens, in the Czechoslovak 

Socialist Republic. 

.Q.t.bu 

The heavily transient nature of Center users, and the sum of 

the foregoing requirements, suggest that it be located in major 

metropolitan area. Such an urban location will automatically 

secure an additional benefit to the Center -- cultural 

facilities. 

.E.Aill.I.ll.£.S li.S~.B.l.fll.Qll 

A minimal configuration providing facilities to provide 

sufficient working space for the staff to carry out all of the 

functions for the role of the Center during Phase I (except 

computer equipment) will require approximately 210 m2 of building 

space. Later Phases will require additional space, furniture and 

furnishings, but are not included in this report. For a detailed 

listing of apurtenant furniture and furnishings, see Appendix G. 

.E.QU.l.f.M.EllI 

1.B.All.s.f.OB.IAI.l.Qll 

In order to pick-up, deliver, and retrieve personnel and 

equipment the Center will require some transportation. The 

recommended transportation is a total of two cars, one each in 
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Phases I and II. These vehicles should provide the maximum 

flexibility in their role. Six passenger vehicles with ample 

room for luggage and/or equipment are recommended. It should be 

noted that only one driver/maintenance person is recommended (in 

Phase I). The second vehicle can be operated as needed by 

various members of the Center staff in Phase II. 

Center's computer equipment would be colocated at the 

Central Computer Center of INORGA (actually located physically at 

the Federal Ministry of Metallurgy and Heavy Industry) • 

.Qlij.g,n .I 1r~.S2.ID.ID§.D.d§_g_} 

Establish a computer with sufficient capa~ity to serve the 

total needs of the Center, and its counterpart and client-

centered operations with expansion capability that would serve 

all envisioned Center applications. The computer would house the 

system software for the all of the Center's primary programs and 

enable enhancements to be implemented at the central site. 

The computer must be selected both for its capability to 

meet the needs at hand and upgrade capability to meet the 

foreseeable needs of the Center. Ideally, the computer would, in 

addition, be compatible with SM 4-20 computers and the existing 
.,. 

IBM and ICL computers at INORGA, Skoda, East Slovakia Iron Works. 
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First Priority. 

Extend the capacity of the !CL computer at Skoda (currently 

512K bytes) to provide extended memory and interactive capacity • 
... 
Skoda is currently unable to proceed with further development of 

its application due to the enforced limitations of the existing 

computer resources. 

Second Priority. 

Extend existing INORGA IBM 370-145 by 512K bytes (currently 

1024K memory) and extend storage by 2 each 300 megabyte disk 

drives, and 5 terminals. Resources of this scale will be needed 

to enable INORGA to provide computer resources for the Center, if 

the Center does not have its own capability. 

J;.aL, .£.Q.lU.f.M.E.Nl 

The Center should first determine total requirements, 

including expansion needs. In general, each counterpart 

organization should have one set of the identical CBL equipment, 

to permit utilization and exchange of courseware. Such 

compatibility will enhance the natural synergy of the Center. 

A definition of Center CBL system requirements should be 

based on the CBL capabilities which are a part of that system. 

The characteristics of a practical learning system required to 

meet the needs of an organization will vary with the particular 

application selected. The complete system for Center training 

would have the capabilities listed in figure 15. 
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1. a powerful authoring system, preferably with both; 

a. a high level, user oriented training specific author 

language, and powerful authoring utilities 

b. "programmerless" authoring 

2. flexibility in instructional strategy 

3. powerful instructional management system 

4. high resolution graphics 

5. learner input through tactile screen interaction 

6. stand-alone delivery capability 

7. auxiliary device control, including; 

a. random access audio 

b. random access videotape and videodisc 

c. electronic voice synthesis 

8. transportability of courseware to other systems 

Figure 15. Computer-based Learning System Capabilities 

J~.t.b.Q~ illil.m 

The authoring system should be comprised of powerful, user 

friendly courseware generation utility programs. These utilities 

will be supplemented by continued, but presumably diminishing, 

use of high level CBL specific author languages. An example of 

today's growing library of author utilities are programmerless 
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courseware development utilities. These utilities may include 

editor, driver, and help lesson. Using this utility, the 

technical subject expert can very easily create and edit displays 

including graphics. Displays can then be linked together for 

interactive use. Knowledge of a CBL author language is not 

required to enter complex graphics or specify branching. The 

widespread use of such utilities will significantly increase the 

productivity of the Center's training group, while decreasing the 

cost of lesson development. These useful author utilities should 

also aid in the effort to produce high quality courseware. 

The author language, suitable for unreserved recommendation 

to the Center organization, must be high level, specifically 

designed for educational computing, and user orientr- :. That it 

must be a language specifically designed for educational 

applications is obvious. Hardly anyone would attempt to 

calculate the shape of a new airfoil with a programmimg language 

intended for generating business reports. Major organizations 

involved with CBL will use generators and appropriate languages 

for their courseware. As flexible utilities come into more 

common use, they should ease development efforts and eliminate 

the use of the author language. 

.El.e.ll.b.ili.U .ln .ln~.t.r.u".t.1.Q.D.i.l .s.t.c.a.t.eu 

The use of courseware generator development utilities is not 

new. One of the major pioneer CBL systems used this method. One 

approach to this problem is to standardize a utility for the 
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creation of courseware. Unfortunately, an overly specific 

solution to this problem results in a standardized instructional 

approach which then must be used for all courseware. Utilities, 

and the courseware generator concept ARE good. However, a fixed 

instructional strategy is undesirable. The loss of instruct~onal 

flexibility which results from only one strategy will tie the 

efforts to fully utilize CBL in the organization's training 

efforts in knots. 

lM..t.r.u.tl..i.QD.a.l .H.aDailID.e.D..t .s.y.ll.§m 

The purpose of CM! is to provide a method of: ensuring that 

the student's interaction is appropriate to ability, carefully 

tracking each student's progress, assessing student progress and 

learning resource effectiveness, and carrying out these functions 

with simplified clerical activity. CM! is an extensive and 

powerful learning management tool that has been remarkably 

developed on large central service systems, where it is the most 

heavily used capability. In use, the instructional materials are 

broken into content areas and within each of these the student 

alternates between the activities of testing, reviewing test 

results, selecting study materials, and studying. As a part of a 

computer managed instruction program, the learner is directed, as 

needed, to learning experiences that are presented by a media 

device other than the computer terminal. Extensive records of 

the students progress are automatically collected and maintained 
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for the instructor's use in helping the student to learn. These 

training techniques facilitate the management and control of the 

educational proc~ss for the instructor, provide feedback to the 

learner as well as facilitator regarding the progress and 

retention of knowledge, and allow the learner to progress at 

one's own pace. 

This can be a powerful technique for the Center. United 

Airlines has publicly described the very effective use of CBL 

solely through use of CM!. CMI, as implemented on 

microcomputers, continues to grow in sophistication but will 

probably not approach the power of central versions in the near 

future. The benefits and possibilities of important savings 

possible through CM! suggest that extra effort and attention 

directed toward effective incorporation in the Center's CBL 

effort will be justified. 

.H.1.&b .Bll.Q..l.Y..t.1.2.n .Q.r.a.Rh.1~ 

A system's graphics capability is based on the number of 

pixel elements (dots on the screen) controlled by the computer 

and used to make letters and pictures. Educational researchers 

determined decades ago that a graphics capability is essential to 

serious educational computing. Low resolution block graphics can 

be useful for some purposes, but for full implementation of 

computer-based learning for adults in human resource development 

programs such as those the Center will be providing, experience 

shows that high resolution graphics have been an important asset 
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in the majority of ~ases. 

True "high" resolution (approximately 1024 x 1024 or 

better), is used in Computer Aided Design. The high resolution 

of the CBL world is about half or (approximately) 500 x 500. 

This degree of graphic resolution is ample for any human resource 

development program the Center may establish. 

1.a~.t.i.1§ .I.n~.t 

Experience with learners in a variety of training situations 

has shown that, although use of CBL systems is not perceived as 

threatening per se, some user groups respond better to use of the 

screen for input. Managers, physicians and aviatn~· ~ e such 

groups. Use of the screen for access to the computer can be 

accomplished with a light pen or a touch-panel screen. A "mous~" 

is included in this category. Using these access methods avoids 

the need for typing, which can hardly be considered a universal 

prerequisite skill to learning. Serious CBL can be conducted 

without such tactile iilput, but there is little question that the 

Center's CBL system should provide such a capability if possible. 

~.t.aJJg=Al.QD.e ~~lj~~~ 

The history of computer-based ~earning is one of delivery on 

a learning terminal that is connected to a large system, or mini. 

1'he surge of microcomputer availability that characterizes the 

current era makes the delivery of high quality courseware on a 

micro (or stand alone) system an important possibility. However, 
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the most powerful utilization of CBL, which is computer managed 

instruction, cannot yet be utilized as extensively on the stand-

alone systems. 

There is a general problem in authoring on the same stand 

alone delivery system, since many of the powerful authoring 

utilities can not yet "fit" in current micro systems. One 

emerging pattern is that courseware authoring and instructional 

management ~hould be done in the most practical environment, the 

mainframe or mini -- due to their power and storage capacity; 
. 

while courseware delivery is on a microsystem due to the reduced 

cost. 

A~zjJ..iaI~ ~~-;U~~ ~~D~I~l 

CMI frequently directs the learner to learning experiences 

that are presented by a media device other than the CBL terminal 

-- such as a book or film. Accessory devices, such as a graphics 

tablet may be interfaced with the instructional terminal. Random 

access audio, random access videotape and videodisc may be 

controlled through use of software drivers. In some areas, where 

successful performance on the job is critical, audio or visual 

presentation which is an integrated, interactive part of the 

computerized learning program, rather than prescribeci for 

separate usP, can bring a very dynamic aspect to the learning. 

Implementation of these presentations is by means of a random 

access audio or video device. This is sometimes termed 

interactive video. The real power of interactive video is not 
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the often flashy graphics shown, but the method behind which is 

shown, done by the CAI program which controls the video. The 

Center's CBL system should provide control capability for 

auxiliary devices, including random access audio, random access 

videotape and video~isc. Use of these standard, or other unique, 

accessory devices will permit an approach to the full 

potentiality that should be expected of the Center's CBL system. 

Qeli~~I.Y ,g.n ~.t.b.e.r ~~~m~ 

The CBL system, if not simply a delivery system, offers the 

possibility of courseware creation. The advent of powerful 

authoring utilities brings an additional benefit, the 

transportability of courseware to other stand-alone delivery 

systems. As this capability is implemented in organizations it 

can help overcome the difficulties in courseware utilization 

caused by multiple hardware types. This is a capability that 

should be carefully considered for the Center's system. 

~.i.m.1.1.l..a.t.i.2.D 

Simulation is one of the modes of CAI rather than a CBL 

system capability. It is, however, so linked to the system and 

methodology selected that it deserves consideration at the same 

time. Simulation allows learners to observe and practice with 

"artificial" equipment in a way that, if done on a real one, 

would be costly, dangerous or both. Use of a real item of 

equipment for learning will tie up costly equipment and run the 
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risk of damaging that equipment in the process. Simulation 

techniques are very desirable for training in subjects in which 

students operate in situations where information must be assessed 

and correct action initiated within a short period of time. This 

is characteristic of many high technology occupations. The 

combination of the hardware and software features make CBL an 

exce~~ent choice for many complex simulations which can be 

envisioned in the sector covered by the Center's counterpart 

organizations and two ministries. Graphics capability, combined 

with the tactile input screen, permit the student's terminal to 

function as though it were the item of other specific equipment. 

The learning experiences which result approximate the benefits of 

a "hands on" practice session with the actual equipment. 

Simulation can increase insight into the cause and effect 

relationship being illustrated in the CBL lesson. Through the 

use of special control features and feedback CBL can provide the 

learner the opportunity to see and understand complex electronic 

and me'"hanical (or other) phenomena in a unique way. Often the 

process can't be seen in the actual operating equipment. Even in 

the special training simulators only meters, lights, and switches 

are available to the learner for interaction • 

.Qf.El~.E AUI.O.MAll.QB .E.QJJl.f .M.E.HI 

The Center's 

microcomputer-based. 

off ice automation equipment can be 

Additionally useful off-the-shelf software 

packages, compatible with the equipment, such as C/PM, Wordstar, 
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Supercalc, dBase II, and typical languages such as CBASIC, 

MBASIC, and Pascal should be acquired as a part of the initial 

office automation package. 

VIDEO .f;~.t:1~1il 

Studio quality video equipment to be available at INORGA can 

be used by the Center. The Center wi_l require its own equipment 

in order to implement instructional television where appropriate. 

Instructional television equipment is recommended in the Appendix 

that will augment the INORGA-provided equipment to en~ure a video 

training capability that can support an operation of the quality 

expected of the Center. 

The Center must be the source of information concerning its 

own activities and services. Such information will be a part of 

the Center's effort to make the products and services available 

from the Center available to potential client organizations. In 

order to be available, they must first be known. The vehicles 

for the ongoing publicity efforts of the Center will include 

printed descriptors, other publications including an NTCTC 

specific publication, presentations, and short seminars. 

.f.BllID 1:1.Allil 

The Center's printed descriptors should include the 

following: 

News Media Releases 
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Product Announcements 

Brochures 

Flyers 

Product and Services Data Sheets 

.Q.IW .fUBLI~AII.Ql!S 

Final Report 

Other publications include the utilization of the full range 

of existing publications which may exist within the counterpart 

organizations, industry areas, Federal Ministries and any other 

vehicle available. The Center should establish its own periodic 

NTCTC Publications including at least regularly issued 

newsletters or bulletins designed to provide publicity to current 

applications dnd Center success stories, and results achieved 

within the UNIDO program. Additionally, the Center should 

sponsor or otherwise provide for publication of highly detailed 

and thoroughly documented studies or papers written about 

specific areas of subjects or fields of inquiry within its 

purview • 

.SIAf.E .f.B.Q.f ~.S.S.I.Q.NA.Ll.SM 

The Center should officially encourage its staff members to 

contribute to the professional literature within their respective 

areas. 

.f.B~ID.IA.Il.QB.S 

Presentations will be an important vehicle for making the 

work of the Center known, especially until the Center becomes an 
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established institution within the country. Presentations of 

short duration should be planned, scheduled and conducted for at 

least the following: 

- for other organizations within the Federal Ministry of 

Metallurgy and Heavy Engineering 

- for organizations within the Federal Ministry of General 

Engineering 

- for organizations in other sectors 

SEMI NA.RS 

Short Seminars on the Centers application and research areas 

will serve to create the technologically advanced user base 

needed to utilize Center programs. Such seminars would typically 

range from one to three days in length and provide good coverage 

targeted for a user category of particular subject area and 

degree of sophistication. 

Consulting will be provided by the Center for client 

organizations in Czechoslovakia, and on other UNIDO projects, at 

least in the following areas: 

- choice of computer hardware specifications 

- terminals (communication means) 

- process, and production, control instrumentation 

- selection of algorithms to be used for client projects 

- systems and application software 

- EDP project control 
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network analysis 

use 

applications 

approach 

- system maintenance 

- user training applications 

TRAINING ~.£.,I.H.Q.DOLOGl 

.Alil2ROGOGI 

Final Report 

Czechoslovak trainers are well acquainted with the science 

of adult learning (called androgogy). Industrial training, 

termed Human Resource Development (HRD) in many countries, is 

concerned with adults. Programs developed at the Center must fit 

the adult learning situation. CBL can contribute effectively to 

nearly any learning program. Its impact on students in 

organizational HRD programs is especially favorable. This is 

true because it has jDbereDt compatibility with adult learners, a 

powerful advantage for HRD utilization. 

The highly individualized way CBL handles instruction 

provides a very close match for what we know about adult 

learners. Some of the characteristics of adults in learning 

situations are listed in figure 16. 
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---------------------------------------------
1. The rate of learning varies between individuals. 

2. Adults enter the learning situation with 

considerable previous experience and learning. 

3. Individuals have different learning styles and 

preferences. 

4. Individuals may have a variety of goals for 

learning. 

5. Adults need to feel confident that they are learning 

what is needed to meet their own goals. 

Figure 16. Characteristics of Adult Learning 

---------------------------------------------
~.ISJ~MAJ~ D.E.S.I~ ~f J].sJ]]~l~] 

The methodology generally referred to as Instructional 

Systems Development (ISO) is the method of choice for the 

Center's use. The ISO model in common use for all types of 

training development is especially suited for CBL. The ISO is a 

descendant of the General System Theory of Ludwig van 

Bertalanffy. It is related to methodological implementations in 

physical, biological, behavioral and social sciences. 

The ISO model provides A simple and complete approach to the 

development of courseware that the Cent:.er can, and should, 

u t i 1 i z e f or .all t r a i n i n g th a t i s d e v e 1 o p e d • An o v e r v i e w of th e 

process is provided in Appendix H, Courseware Development 
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Process. 

gw_il.I.Q.N .B.Ef-'MB~ lN.S.I.B.lll;Il.Q.N 

Another important concept for general training is very 

closely associated with CBL. It is called Cr i te ri on Referenced 

Instruction (CRI). Criterion referenced instruction is the 

process of setting clear goals for the trainee, and then 

measuring success against the goals. This overcomes the problems 

associated with not measuring trainee success at all, and 

comparing them with each other, which does not indicate whether 

the goals of training have been met. 

The implementation of criterion referenced iristruction is 

generally called "mastery learning." Trainee success is termed 

mastery. By establishing criteria for mastery, it can be c!early 

shown that trainees have reached the state of readiness for the 

job that is required. This concept is closely tied to CM!. 

Effective use of criterion referenced instruction reduces the 

likelihood that evaluations will show trainees are ineffective 

2fter training. 

.I.BA.llllfili~.QlJ]~-'.Qfiil~ 

The Center will offer a wide range of training possibilities 

that serve to enhance the value of its application area 

offerings, ready clients and potential clients to utilize 

offerings, and provide a service to the industry areas. Standard 

training offerings will be available both on a scheduled cyclical 
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basis, and on-request. Custom training for a unique organization 

or need is also a Center capability. Center offerings will 

comprise a wide spectrum of subjects, methodologies, and target 

audiences. UNIDO participants from abroad can be expected to 

participate in training conducted by the Center. 

General guidance on topics and instructional strategies will 

be provided by the Advisory Committee in the Annual Plan. 

Programmatic offerings will include: 

.f.B.QG.BJM ~~GOBIES 

Center Applications: 

- awareness programs for prospective users 

- introductory seminars 

- core programs 

- follow-up programs for current users (as updates/ 

improvements are made) 

State of the Art for: 

all organizations in the basic industries 

- specialists for DP 

- management personnel 

- specialists from user departments that cooperate in the 

development of systems 

.l.liSI.B.U~I.l.Q.HA.1, .Mil.H.QJ2.QJ,,.Q~ 

- conventional 

- Computer-based Learning 

- video-based 
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.£.1.fQRIABL~ .IBAINING f.QB 

other countries in the region 

- developing countries 

.c.Q.11.B.S.E .Elli.l.!A.I.IQN METHQQQ.L.QGJ 

Final Report 

The evaluation of training will be an integral part of the 

course development process. Each course developed will have an 

evaluation plan that is prepared and executed concurrently with 

the development process. Evaluation will be both formative, and 

summative. The exact evaluation scheme will vary appropriately, 

according to the specific program involved. For example, the 

awareness programs cannot, and should not, be evaluated in the 

same way as the core instruction for application users. 

Evaluation of introductory and core programs is especially 

important, since their success is rtirectly related to the impact 

and success of the Center. Primary among evaluation techniques 

for these programs will be feedback based on trainee success on 

the job after a specific period of time, such as 60 days. 

Feedback on the value of the training to the trainee, as well as 

areas ir. which the trainee needed more instruction should be 

collected from the trainee, as well as the applicable manager. 

~.H.f.l1liB ~.A.s.E.D .L.EA.BliWi 

Since the NTCIC is expected to employ Computer-based 

Learning (CBL) as an method of instruction, an assessment of the 

preparation necessary for successful implementation was also 
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conducted. The use of CBL, where appropriate, is not yet fully 

implemented in the CSSR. The NTCTC experience can be expected to 

provide a significant impetus to such use contributing, not only 

t0 the counterpart organizations, but to all sectors of 

Czechoslovak industry and the national development as a whole. 

AO.YANI~~ 

Computer-based learning not only is theoretically compatible 

with adult learning characteristics -- there is good evidence 

that it works in practice. In an analysis of over 75 studies, 

results showed significant gains in achievement and positive 

attitude. Most important for cost-effective programs, learn! ng 

time was reduced by 25-50 oercent! A less scientific aspect can 

be noted in most CBL HRD projects. As was mentioned earlier, in 

general, industrial workers seem to appreciate being treated like 

adults. A sad, but true, observation is that not everyone enjoys 

school. Unfortunately, many HRD programs present new subjects in 

the same way it was done in school ••• with very much the same 

results. CBL is far better able to deal with heterogeneous 

groups (those composed of people who are different from one 

another). In CBL, the person who can progress rapidly is not 

bored while the instructor tries to present on a level suited to 

the bulk of the group. Another person, who would not be able to 

keep up with that same group presentation, doesn't have to. 

lB~lYl~.lLAJ.,l.z.A.Il.Q.N 

CBL is an jnb~I~D!l~ jn~j~j~~al !~Im ~! l~aIDjD~· The 
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maximum benefits from CBL, depend on its ability to treat each 

learner as an individual. It should be obvious that it is best 

employed in an individualized lP.arning setting. The impact of 

CBL on the organization can be seen as an extension of the effect 

on the learning spe1!ialist. There are areas where CBL not be as 

desirable as othe1· strategies, for example; where human 

interaction is essential to learning. In many other cases 

though, the strengths of CBL suggest it in favor of a "lecture." 

The obvious implication for HRD is that the role of the 

instructor must change to accommodate the new tool. 

The instructor continues to be important in CBL, but in a 

new way. As a "facilitator" of learning the learning spe

cialist performs the tasks most trainers find more enjoyable. 

Most people involved in training enjoy working with people. 

Almost incongruously, CBL provides m~I~ opportunity to work with 

people. In a CBL environment, the facilitator works with each 

learner as an individual -- coaching, tutoring, and guiding the 

learning activities. The facilitator has the opportunity to make 

a difference in the working lives of individuals. 

.IBJ.1~.l.H~ A ~.Lr .l.H.E.BAS.I.B.11.C.I.U.B.E 

In order to achieve results on a scale near the potential, 

considerable attention must be devoted to the establishment of an 

appropriate infrastructure of understanding. In this regard, it 

is noted that the fundamental exposure to the CBL process 
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originally planned as a part of the DP/CZE/77/005 project, but 

postponed, should not be delayed on account of lack of ideal 

hJrdware. The planned CREATE training is an introduction to the 

CBL process which is hardware independent, and will therefore be 

beneficial regardless of the eventual implementation system. 

Further, exposure to generic introductory information will help 

those who are involved plan intelligently for implementation of 

CBL as a significant part of the NTCTC program. 

During the visit, a full-day Seminar on the subject of 

Computer-based Instruction Systems was conducted. The seminar 

was attended by representatives of INORGA and East Slovakia Iron 

Works. This event will contribute to the necessary accumulation 

of knowledge in the area of Computer-based Learning, which is 

essential to the introduction of CBL as a viable and significant 

instructional strategy for NTCTC programs. In addition a number 

of articles were delivered to attendees, to provide additional 

reading and resource material in CBL. It is recommended that the 

Center staff be provided with a coherent package of CBL training 

to increase the Center's general level of readiness to utilize 

this important instructional strategy. 

~.Ql:f.f]l.E.H .Al.D~ .fB.Qlli.I .M.QlU.I.Q.BllW .AlW .D.Q~.11.Mll.IAll.Q.N 

The Center should acquire or develop computer aided project 

monitoring and documentation software. This application should 

be compatible with the computer equipment acquired to support 

other Center activities. This stands as a Center interest area, 
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in which the Center could provide significant assistance to 

client industry organizations. 

~ fUI~.BE ~ .I.HE CENT~ 

The significant question is, "Where will the Center programs 

be more than five years in the future?" Obviously, the Center 

must have a useful life beyond five years in order to justify its 

creation. It appears that there will be a role for the Center in 

the Czechoslovak setting, as well as within the region, and 

internationally in the future. The following includes 

suggestions elicited from representatives of the counterpart 

organizations about some elements of that future setting: 

.WJ:i.Al .W.I.L.L 1.li.f: .C-'lll.f:.B D.01 

- its basis will be the same 

- there will still be work to be done (in future) due to 

developments in the field 

- it will be a new center of innovation 

.W.HJI H.I.L.L .Ifil .C.Q.u.tl.I.E..B.fA.B.I .Q.&IA.N.IZA.I.I.Q~ .D.Q.:Z 

- provide a new round of innovation 

- experience in practical use can be applied 

- growth of production control 

- there will be an improved link between production and 

maintenance 

- programs will extend to other user areas 

- programs will ex nd to other systems 
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- role of the counterpart organizations will be to continue 

the lead in their respective areas 

ll.HAI Lffi.C.I ll.I.IJ., .I.f:~.lm~il1- ~~ EXERI7 

- new technical means for Center activities 

- more intelligent applications 

- systems will be increasingly accessible for people 

- increased use of color and graphics 

- a view of the current situation will be available from the 

shop floor 

- there will be self adjustment (intelligent warnings of 

impending problems) 

- closely related with automated production 

~~.L.11.SliliS 

A number of conclusions follow logically from the body of 

the study. These are as follows: 

1. The Center should be established without delay in order 

to eliminate the drain caused by the current informal 

arrangements. 

2. A wide range of benefits can be expected to accrue due 

to the synergy of the counterpart organizations, industry in 

Czechoslovakia, the region, and beyond, once the Center is 

functioning. 

4. The establishment of a new entity, such as the NTCTC can 

often best be done in phases. In this case, the concept of 

phased introduction is supported by a number of factors, 
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including differences in maturity level of the various Center 

application areas. Phased establishment of the Center allows for 

planning, and change based on experience. 

5. The nature of the Center suggests that direction setting, 

priority establishment, and resource allocation could be 

beneficially handled by an advisory board. 

6. In order to have the maximum beneficial impact, the 

Center should provide consultation, training, research, and other 

services. 

7. The planned activities of the Center: maintenance 

training, production control and CAD/CAM are correctly chosen. 

8. Relationships among the Center, counterpart 

organizations, and clients will develop over time. Meanwhile the 

a number of principles must be established from the outset. The 

advisory board will establish additional guidelines as experience 

is gained in the operation of the Center. 

10. Phased establishment of the Center necessitates a 

coherent plan for staffing based on the phasas. 

i 1. Care should be taken when establ i '3hing the Center 

physically, and in selecting Center facilities. 

12. There is an absolute need for additional computing 

equipment to enable the CetJter to perform its functions. There 

are a number of different possibilities to resolve the need for 

the computing equipment. Two of these are described in the 
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Ewiigm~ of this report. 

13. The Computer-based Learning system for the Center should 

be based on the maximum number of the desired capabilities, 

listed earlier in this report, which can be obtained. 

14. At least one set of the Computer-based Learning equipment 

acquired as a part of this project must be located in each of the 

counterpart organizations in order to maximize the benefits of 

courseware that is developed. 

15. Th~ office of an entity like the Center should provid~ a 

model in the area of office automation. 

16. A number of training technologies exist which can make 

the Center's programs better than can be done by traditional 

means. Prominent among these are: Instructional Systems 

Development (ISO), and Criterion Referenced Instruction (CR!). 

17. The Center should use a practical evaluation methodology 

centered on productivity increases and improved student job 

performance -- rather than a theoretical one. 

18. The Center can provide a valuable service in the ~SSR by 

use and development of CBL technology. Before this can occur, 

the Center must build a CBL infrastructure. 

19. The Center should become a Center for knowledge in 

industrial CBL technology nationally. Achievement in this area 

will suggest export of the technology regionally, and to 

worldwide UNIDO projects. 

20. The area of computer aided project monitoring and 
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documentation should be identified formally as a Center interest 

area. Developments in this area are well within the capability 

of the Center and counterpart organizations. 

li.C.QHM~.I.li!l:l.S 

The following recommendations are presented, based on the 

body and conclusions of this report: 

1. Est~blish the Center in 1983, if possible. 

2. Establish an advisory board to operate as recommended in 

the Stry~!lll"~ section of this report. 

3. The Center should provide consultation, training, 

research, and service from the time of its inception. 

4. The Center should function in those areas recommended in 

the A~!ix.it.i~ section of this report. 

5. Initially, relationships should be as recommended in the 

].e.J..atj..Qll~.b.iR~ section of this report. 

6. Establish the Center in three phases over the period of 

five years. 

7. Establish the staff of the Center in the three phases, as 

recommended in the .s.t.i.!1~ section of this report. 

8. Establish the Center in at least 210 m2 of space, in an 

urban area, as recommended in the f~~jlj~j~~ section of this 

report. 

9. Select computing equipment, recommended as OptiC'ln I, in 

the E~m~.n.t section of this report. 
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10. Select Center CBL equipment based on the maximum number 

of CBL system capabilities described in the .Ewl.J.Rm~ section of 

this report. 

11. Procure at least one set of the Computer-based Learning 

equipment to be located in each of the counterpart organizations. 

12. Provide transportation equipment, as recommended in the 

EguiRm~ section of this report. 

13. Establish the Center's office as a model of office 

automation. The recommended equipment described in the EguiRm~ 

section of this report, and appendix will achieve this end. 

14. Center training should be designed, developed and 

delivered, based on Instructional System Design and Criterion 

Referenced Instruction principles. 

15. Establish training for Center personnel in ISO and CRI 

as needed to carry out recommendation 14' above. 

16. Establish and use a practical evaluation methodology, 

centered on productivity increases and improved student job 

performance, as described in .I.r.i.1.ni.D.i ~QY.L1~ .Q.!I.e..rj~. 

17. Implement the use of CBL wherever appropriate, and as 

growing experience permits. 

18. Complete the CBL training planned as a part of project 

DP/CZE/77/005, but not yet executed as soon as possible. This 

training is fundamental to the creation of a CBL infrastructure 

in the Center. 
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19. Follow the training contained in recommendation 16 above 

with a specific consulting program designed to assist the Center 

in building its CBL organization. 

20. When established, be prepared to share experience in CBL 

with other sectors within the CSSR, and beyond. 

21. Formally identify the area of computer aided project 

monitoring and documentation as a Center interest area. 
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APPENDIX A 

COMPUTER-BASED LEARNING TERMS 

.Analy~j,~ 

A process of determining the scope and nature of instructional 

materials required to satisfy a given set of training needs. 

Training requirements and the instructional program are defined. 

Existing materials are surveyed, and the design and development 

effort are planned. One of the phases in the ISO process. The 

others are design, development, implementation and evaluation. 

An.l.ma..t.l..Q.D 

The apparent movement of objects on a CRT. Characters can be 

drawn, selectively erased and repositioned to produce animation. 

Animation can aid understanding through illustrating, and helps 

aid recall by highlighting steps in processes. It is an 

essential element of an equipment simulation. For example a 

needle of a gauge moving realistically. 

~AI 

Abbreviation for Computer Assisted Instruction. The use of a 

computer to deliver instruction. Modes of CAI are drill and 

practice, modeling, tutorial and simulation. This is the 

preferred term. The same as CAT and CAL. CAI, along with CMI 

and CSLR are the components of CBL. 
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$;.lilt 

Abbreviation for Computer-based Learning. CBL is the umbrella 

term which includes all forms of use of computers in support of 

learning. The components of CBL are CAI, CM! and CSLR. CBL has 

been defined as, "anytime a person and a computer come together 

and one of them learns something." 

l;JU 

Abbreviation for Computer Managed Instruction. The aspect of CBL 

which includes testing, prescription generation and record 

keeping. CMI, along with CAI and CSLR are the components of CBL. 

£Q u rs e.w.a..c..e 

Term used to describe those computer application programs, as 

well as other media such as texts and video, which support 

educational objectives. Computer courseware is a special form of 

"software." 

.C.S.L.B 

Abbreviation for Computer Supported Learning Resources. A 

computer supported learning resource is any form of computer 

support or function which supports learning other than those 

which teach (CAI) or test, prescribe or keep records (CMI). A 

CSLR is often a data base, similar in purpose to a traditional 

non-computer learning resource the library. CSLR, along with CAI 

and CMI are the components of CBL. Compare with CAI and CMI. 

~.e~.i.&.D.e.r 

The member of an instructional development group who specializes 
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in design activities. In small groups this may be only one of 

the tasks performed by a single person. 

.D..e~~.Q~ 

The member of an instructional development group who specializes 

in development activities. In small groups this may be only one 

of the tasks performed by a single person. 

..E.rA.Q.D.QID~ 

The science of humanizing "technology." Also called human 

factors. In general, the design of equipment based on the human 

body so that people are comfortable working. In Computer-based 

Learning, those aspects of terminal or CBL course material which 

were included to make it easy for people to use • 

.H.BD 

Abbreviaio@ for Human Resource Development. A series of 

crganized activities, conducted within a specified time and 

designed to produce the possibility of behavioral change. HRD 

activities include training, education and development. 

l.wti~j~~~.l.1z..e~ l~.t.r~~!.i.oll 

A form of instruction where the learner is only taught the 

material which is not already known, rather than everything in a 

specified curriculum as is the case with traditional instruction. 

A co~puter-based learning terminal is an inherently individually 

oriented device. A CBL system has the power necessary to 

administer individualized instruction, and it is almost always 
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conducted in that format. 

Hmilll~ 

Final Report 

A unit of instruction. Usually a module is constructed to teach 

one specific thing. Modules can be assembles to form complete 

courses and curricula. 

.s.M£ 

Abbreviation for Subject Matter Expert. The person familiar with 

the content of instruction to be developed, who works with others 

on the design of instruction for CBL delivery. 
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APPENDIX B 

LIST OF PARTICIPANTS 

The persons, listed below in alphabetical order, provided 
information during the course of the project DP/CZE/80/001. 

.N.am~ 

Ing. J!n Bilicka 

Ing. Ladislav Bures 

Ladislav Cifka, M.Sc. 
Ing. Josef Dobricky 
Miroslav Dub, Ph.D. 
Mr. Vaclav Gaf ron 

..-.' ..... Mr. Kriz 

Ing. Jan Krouzek, CSc. 
Mr. Miloslav Martinek 
s. Mikusikova 
J. Nov~.< 
Ing. Augustin Pullmann 

Ing. J a"n Rapos 
Mr. J~n Saffa 

RNDr. Jan Sedl§k, CSc. 
Ing. Dagmar Trkalov~ 
Mr. Stanislav Tomko 
Mr. Atilla Toth 

, 
Ing. Ji~ks Urbanova 
Mr. Jifi Zaloudek 

I.ilil 

Deputy Manager, 
Computer Methods 
Department 

Manager, Dept. for 
Management and 
Computer Technique 

Senior Advisor 
Head, CAD/CAPP Dept. 
Chief, CAM 
Senior Scientist 

Director of the Office 
of the Minister 

National Project Manager 
DP Asst. Manager 
Asst. Project Director 
Educ. Research Worker 
Chief Project Designer 

UNIDO Project Director 
Head, Staff Training 

R&D Section 
Director 
Programmer 
Senior Programmer/ 
Team Leader 
Chief of Education 
Advisor to the General 
Director 

East Slovakia 
Iron Works, 
Kos ice 

East Slovakia 
Iron Works, 
Ko!ice 

INORGA, Prague 
VtJSTE, Prague 
VUSTE, Prague 
INORGA Exper-

imental Labor
atory, Kr<! 

Ministry of 
Metallurgy and 
Heavy Engineering 

INORGA, Prague 
HJ.ORGA, Prague 
V!J.STE, Prague 
VUSTE, Prague 
East Slovakia 
Ire" Works, 
Kos ice 

V6STE, Prague 
East Slovakia 
Iron Works, 
Ko!'ice 

INORGA, Prague 
INORGA, Prague 
INORGA, Kosice 
INORGA, Ko!ice 

/ 
YUSTE, Prague 
Skoda, Pilsen 

Note: Additional brief contacts at Skoda, Pilsen and East 
Slovakia Iron Works, Kosice are not identified by name. 
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Project DP/CZE/80/001 

CODE: A-01 

POSITION: MANAGER 

DESCRIPTION: 

APPENDIX F 

POSITION DESCRIPTIONS 

Final Report 

This position is the focal point for management 

responsibility for all aspects of Center operations. All of the 

usual managerial functions are involved. Additionally, the 

manager will arrange the elements of coordination with other 

organization, as well as training and consultations. The manager 

will negotiate contracts for services with client organizations 

based on professional knowledge. 

BACKGROUND AND EXPERIENCE: 

The manager should have experience in the management of an 

organization or functional area within an organization. 

Additionally, expertise ir. computers, metallurgy, economics, 

and international relations are very desirable. Experience in 

the procedures of UNDP and UNIDO, as well as experience in 

preceding projects would be ideal. 

EDUCATIONAL REQUIREMENT: 

Ph.D. 

LANGUAGE REQUIREMENT: 

English required. 

Page F - 1 
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Project DP/CZE/80/001 Final Report 

Additional language desirable. 
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Project DP/CZE/80/001 Final Report 

CODE: F-01 

POSITION: Specialist - Production Control and Mainte~ance 

Management 

DESCRIPTION: 

This professional position is responsible for transfer of 

Center documentation, software to clients. The position requires 

the ability to conduct training, as well as problem solving 

consultation. The incumbent will also be required to actively 

contract with clients for Center products and services. 

In later phases of Center growth this incumbent will lead 

the maintenance management specialist group. 

BACKGROUND AND EXPERIENCE: 

This position, one of two similar positions in minimal and 

recommended Phase I staffing configurations is distinguished by a 

metallurgy background. The incumbent must be acqu~inted with, 

and experienced in, the techn0logy of metallurgy and process 

control systems. The incumbent must have the necessary 

background to be the Center resident for maintenance management 

technology and application. 

EDUCATIONAL REQUIREMENT: 

MS 

LANGUAGE REQUIREMENT: 

English required. 

Additional language required. 
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Project DP/CZE/80/001 

CODE: F-02 

Final Report 

POSITION: Specialist - Production Control and Maintenance 

Management 

DESCRIPTION: 

This professional position is responsible for transfer of 

CentP.r documentation, software to clients. The position requires 

the ability to conduct training, as well as proble~ solving 

consultation. T~e incumbent will also be required to actively 

contract with clients for Center products -~J services. In later 

phases of Center growth this incumbent will lead the production 

control specialist group. In the minimal Center staffing 

configuration, this incumbent will act as the Center resident for 

CAD/CAM systems technology and application. 

BACKGROUND AND EXPERIENCE: 

This position, one of two similar positions in minimal and 

recommended Phase I staffing configurations is distinguished by 

an engineering background. The incumbent must be acquainted 

with, and experienced in, the technology of metallurgy, process 

control systems. The incumbent must have the necessary 

background to be the Center resident for mair.tenance management 

technology and application. Experience or familiarity with 

CAD/CAM is a requirement if the minimal staffing ~onfiguration is 

used. 

EDUCATIONAL REQUIREMENT: 

MS 

Page! F - 4 
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LANGUAGE REQUIREMENT: 

English required, additional language required. 
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Project DP/CZE/80/001 

CODE: F-03 

POSITION: Functional Specialist - CAD/CAM 

DESCRIPTION: 

Final Report 

This professional position is responsible for transfer of 

Center documentation, software to clients. The position requires 

the ability to conduct training, as well as problem solving 

consultation. The incumbent will also be required to actively 

contract with clients for Center products and services. Due to 

the emergent nature of CAD/CAM this po~i ti on will require 

considerable research, and monitoring of what is accomplished 

outside of the Center. 

In l~ter phases of Center growth this incumbent will lead 

the CAD/CAM specialist group. 

BACKGROUND AND EXPERIENCE: 

This position, one of three similar positions in the 

recommended Phas~ I staffing configurations is distinguished by 

expertise in CAD/CAM. The incumbent must be acquainted with, and 

experienced in, the technology of metallurgy, process control 

systems. ThP. incumbent must have the nece~sary backg~ound to be 

the Center resident for CAD/CAM technology and application. 

EDUCATIONAL REQUIREMENT: 

MS 

LANGUAGE REQUIREMENT: 

English required. 

Page F - 6 
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Additional language required. 
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Project DP/~ZE/80/001 

CODE: F-04 

Final Report 

POSITION: Functional Specialist - Maintenance Management Technical 

DESCRIPTION: 

This professional position is engaged in the transfer of 

Center documentation, software to clients. The position requires 

the ability to conduct training, as well as problem solving 

consultation. 

This incumbent works under the supervision of the 

maintenance management specialist group leader. 

BACKGROUND AND EXPERIENCE: 

This position, one of two similar positions in recommended 

?hase II staffing configurations is distinguished by more 

experience than the second position. The incumbent must be 

acquainted with, and experienced in, the technology of metallurgy 

and process control systems. 

EDUCATIONAL REQUIREMENT: 

MS 

LANGUAGE REQUIREMENT: 

English required. 

Additional language required. 
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CODE: F-05 

Final Report 

POSITION: Functional Specialist - Maintenance Management Technical 

DESCRIPTION: 

This professional position is engaged in the transfer of 

Center documentation, software to clients. The position requires 

the ability to conduct training, as well as problem solving 

consultation. 

This incumbent works under the supervision of the 

mairtenance management specialist group leader. 

BACKGROUND AND EXPERIENC~: 

This pcsition, one of two similar positions in recommended 

Phase II staffing configurations is distinguished by less 

experience than the second position. The incumbent must be 

acquainted with, and experienced in, the technology of metallurgy 

and process control systems. 

EDUCATIONAL REQUIREMENT: 

MS 

LANGUAGE REQUIREMENT: 

English required. 

Additional language required. 
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CODE: F-06 

POSITION: ~unctional Specialist - Maintenanc~ Management 

Technical Control 

DESCRIPTION: 

This professional position is enga~ed in the transfer of 

Center documentation, and software to clients. The position 

requires the ability to conduct training, as well as problem 

solving consultation. 

This incumbent works under the supervision of the 

maintenance management specialist group leader. 

BACKGROUND AND EXPERIENCE: 

This posi ticn, one of several positions implemented in the 

recommended Phase II staffing configuration is a specialist in 

the group. The incumbent must be acquainted with, and 

experienced in, the technology of metallurgy and process control 

systems. 

EDUCATIONAL REQUIREMENT: 

MS 

LANGUAGE REQUIREMENT: 

English required. 

Additional language required. 
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CODE: F-07 

Final Report 

POSITION: Functional Specialist - Maintenance Management 

Systems/ STELA 

DESCRIPTION: 

This professional position is engaged in the transfer of 

Center documentation, and software to clients. The position 

requires the ability to conduct training, as well as problem 

solving consultation. 

This incumbent works under the supervision of the 

maintenance management specialist group leader. 

BACKGROUND AND EXPERIENCE: 

This position, one of several positions implemented in the 

recommended Phase II staffing configuration is the systems 

specialist in the maintenance management group. The incumbent 

must be acquainted with, and experienced in, the technology of 

metallurgy and process control systems. 

EDUCATIONAL REQUIREMENT: 

MS 

LANGUAGE REQUIREMENT: 

English required. 

Additional language required. 
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CODE: F-08 

POSITION: Functional Specialist - CAD/CAM 

DESCRIPTION: 

Final Report 

This professional position is engaged in the transfer of 

Center documentation, and software to clients. The position 

requires the ability to conduct training, as well as problem 

solving consultation. 

This incumbent works under the supervision of the 

maintenance management specialist group leader. 

BACKGROUND AND EXPERIENCE: 

This position, one of several positions implemented in the 

recommended Phase II staffing configuration is an addition to 

the growing CAD/CAM group. This position requires exper.: ence in 

CAD/CAM applications. Experience or understanding of CAD/CAM -

robot interfacing is a plus. The incuMbent must be acquainted 

with, and experienced in, the technology of metallurgy and 

process control systems. 

EDUCATIONAL REQUIREMENT: 

MS 

LANGUAGE REQUIREMENT: 

English required. 

Additional language required. 
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CODE: F-09 

Final Report 

POSITION: Functional Specialist - Production Control Technical 

DESCRIPTION: 

This professional position is engaged in the transfer of 

Center documentation, software to clients. The position requires 

the ability to conduct training, as well as problem solving 

consultation. 

This incumbent works under the supervision of the 

production control specialist group le~der. 

BACKGROUND AND EXPERIENCE: 

This position, one of two similar pcsitions in recommended 

Phase III staffing configurations is distinguished by more 

experience than the second position. The incumbent must be 

acquainted with, and experienced in, the technology of metallurgy 

and production control systems. 

EDUCATIONAL REQUIREMENT: 

MS 

LANGUAGE REQUIREMENT: 

English required. 

Additional language required. 
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CODE: F-10 

POSITION: Functional Specialist -· Production Control Technical 

DESCRIPTION: 

This professional position is engaged in the transfer of 

Center documentation, software to clients. The position requires 

the ability to conduct training, as well as problem solving 

consultation. 

This incu~bent works under the supervision of the 

production control specialist group leader. 

BACKGROUND AND EXPERIENCE: 

This position, cne of two similar positions in recommended 

Phase III staffing configurations is distinguished by less 

experience than the first position. The incumbent must be 

acquainted with, and experienced in, the technology of metallurgy 

and production control systems. 

EUUCATIONAL REQUIREMENT: 

MS 

LANGUAGE REQUIREMENT: 

English required. 

Additional language required. 
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CODE: F-11 

POSITION: 

Final Report 

Functional Specialist - Production Control Technical Control 

DESCRIPTION: 

This professional positi~.1 is engaged in the transfer of 

Center documentation, software to clients. The position ~equires 

the ability to conduct training, as well as problem solving 

consultation. 

This incumbent works under the supervision of the 

production co~trol specialist group leader. 

BACKGROUND AND EXPERIENCE: 

This position, one of several positions in the recommended 

Phase III staffing configuration is a specialist in the 

production control group. The incumbent must be acquainted with, 

and experienced in, the technology of metallurgy and production 

control sy ~terns. 

EDUCATIONAL REQUIREMENT: 

MS 

LANGUAGE REQUIREMENT: 

English required. 

Additional language required. 
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CODE: F-1? 

POSITION: 

Functional Specialist - Production ControlSystems 

DESCRIPTION: 

Final Report 

This professional position is engaged in the transfer of 

Center documentation, software to clients. The position requires 

the ability to conduct training, as well as problem solving 

consultation. 

This incumbent works under the supervision of the 

production control specialist group leader. 

BACKGROUND AND EXPERIENCE: 

This position, one of several positions in the recommended 

Phase III staffing configuration is a systems specialist in the 

production control group. The incumbent must be acquainted with, 

and experienced in, the technology of metallurgy and production 

control systems. 

EDUCATIONAL REQUIREMENT: 

MS 

LANGUAGE REQUIREMENT: 

English required. 

Additional language required. 
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CODE: F-13 

POSITION: Functional Specialist - CAD/CAM 

DESCRIPTION: 

Final Report 

This professional position is engaged in the transfer of 

Center documentation, and software to clfents. The position 

requires the atility to conduct training, as well as problem 

solving consul ta ti on. 

This incumbent works under the supervision of the 

maintenance management specialist group leader. 

BACKGROUND AND EXPERIENCE: 

This position, one of several positions implemented in the 

recommended Phase III staffing configuration is an addition to 

the CAD/CAM group. This position requires experience in CAD/CAM 

applications. Experience or underst~nding of CAD/CAM - robot 

interfacing is a plus. The incumbent must be acquainted with, 

and experienced in, the technology of metallurgy and process 

control systems. 

EDUCATIONAL REQUIREMENT: 

MS 

LANGUAGE REQUIREMENT: 

English required. 

Additional language required. 

Page F - 17 

I 11 



I 

I 

I 

I 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 

Project DP/CZE/80/001 Final Report 

CODE: T-01 

POSITION: Training Specialist - Organization and Delivery 

DESCRIPTION: 

The incumbent in this position is responsible for the 

organization and delivery of Center training events. 

Responsibilities extend to all aspects of preparation and 

logistics of delivery, regardless of location. The incumbent is 

also responsible for Center involvement with fellowship and study 

tours, both in Czechoslovakia and abroad. The position requires 

the ability to plan and conduct training. The incumbent will 

also be required to actively contract with clients for Center 

training products and services. 

This incumbent will work under the supervision of the 

training group leader. 

BACKGROUND AND EXPERIENCE: 

This position, is one of two training group positions in 

minimal and recommended Phase ~ staffing configurations. The 

incumbent must be acquainted with, and experienced in production 

and process control systems. Ideally, the incumbent will also be 

familiar with metallurgy. The incumbent must have the necessary 

background to be the Center resident for CSL technology. 

EDUCATIONAL REQUIREMENT: 

Batchelor or MS 

LANGUAGE REQUIREMENT: 
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English required. 

One additional language required. 
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CODE: T-02 

POSITION: Training Specialist - CBL Technology 

DESCRIPTION: 

The incu~bent in this position analyzes, designs, develops, 

and evaluates computer-based training programs. The position 

requires the ability to plan and conduct training. The incumbent 

will also be requii·ed to actively contract with clients for 

Center training products and services. In the minimal Center 

staffinB configuration, this incumbent will act as the Center 

resident for CBL systems technology and application. 

This incumbent will lead the training group. 

BACKGROUND AND EXPERIENCE: 

This position, one of two tr-aining group positions in 

minimal and recommended Phase I staffing configurations is the 

primary CBL expert. The incumbent must possess experience or 

familiarity with computer-based training programs. The incumbent 

must be acquainted with, and experienced in production and 

process control systems. Ideally, the incumbent will also be 

familiar with metallurgy. The incumbent must have the necessary 

background to be the Center resident for CSL technology. 

EDUCATIONAL REQUIREMENT: 

MS 

LANGUAGE REQUIREMENT: 
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English required. 

I Additional language desirable. 
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Project DP/CZE/80/001 

CODE: T-03 

POSITION: Training Specialist - CBL Systems 

DESCRIPTION: 

Final Report 

The incumbent in this position analyzes, designs, develops, 

and evaluates computer-based training programs. The position 

requires the ability to plan and conduct training. The incumbent 

will also be required to actively contract with clients for 

Center training products and services. This incumbent will act 

as the Center resident for CBL systems. 

This incumbent will work under the supervision of the 

training group leader. 

BACKGROUND AND EXPERIENCE: 

This position, a training group positions in recommended 

Phase II staffing configurations is the primary CBL systems 

expert. The ~ncumbent must possess experience or familiarity 

with Micro and Mini computer systems and computer-based training 

systems. The incumbent must be acquainted with, and experienced 

in production and process control systems. Ideally, the incumbent 

will also be familiar with metallurgy. The incumbent must have 

the necessary background to be the Center resident for CBL 

systems. 

EDUCATIONAL REQUIREMENT: 

MS 
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LANGUAGE REQUIREMENT: 

English required. 

Additional language desirable. 
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CODE: T-04 

POSITION: Training Specialist - CBL Programmer 

DESCRIPTION: 

Final Report 

The incumbent in this position programs CBL training 

materials. Additionally, the incumbent will be called upon to 

participate in the analysis, design, development, and evaluation 

of computer-based training programs. 

This incumbent will act as the Center resident for 

programmerless authoring systems. 

This incumbent will work under the supervision of the 

training group leader. 

BACKGROUND AND EXPERIENCE: 

This position, a training group positions in recommended 

Phase II staffing configurations :J the training group's primary 

CBL programmer. The incumbent must possess experience or 

familiarity with CBL programming languages for both central and 

micro computer-based training systems. The incumbent will al so 

be familiar with developments and products for programmerless CBL 

authoring. Ideally, the incumbent will also be familiar with 

metallurgy. 

EDUCATIONAL REQUIREMENT: 

BS 

LANGUAGE REQUIREMENT: 
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CODE: T-05 

POSITION: Training Specialist - Course Design 

DESCRIPTION: 

The incumbent in this position analyzes, designs, develops, 

and evaluates multi-media training programs. The position 

requires the ability to plan and conduct training. The incumbent 

will also be required to actively contract with clients for 

Center training products and services. This incumbent will act 

as the Center resident for course design. 

BACKGROUND AND EXPERIENCE: 

This position, one of several training group positions in 

recommended Phase III staffing configurations is the training 

group's primary course designer. The incumbent must possess 

experience or familiarity with computer-based training programs. 

The incumbent must be acquainted with, and experienced in 

production and process control systems. Ideally, the inct.:mbent 

will also be familiar with metallurgy. The incumbent must have 

the necessary background to be the Center resident course design. 

EDUCATIONAL REQUIREMENT: 

MS 

LANGUAGE REQUIREMENT: 

English required. 

Additional language desirable. 
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CODE: A-02 

POSITION: Accountant 

DESCRIPTION: 

Final Report 

This incumbent carries out the complete monetary functions of 

the Center. Requirements of the position include bookkeeping and 

budgeting. The incuffi~ent places and monitors orders for all 

Center supplies. The incumbent uses office automation equipment 

in the course of performing regular duties. 

This position includes additional duties as the Center 

public relations person. 

The incumbent supervises an accounting clerk in Phase III of 

center grow th. 

BACKGROUND AND EXPERIENCE: 

Formal training and experience in accounting are required. 

Practical experience is required in the funding and procurement 

of material for projects. The incumbent must have a knowledge of 

economic regulations. Experience or familiarity with use of 

office automation equipment in the accounting function is 

desirable. 

EDUCATIONAL REQUIREMENT: 

Batchelor or MS 

LANGUAGE REQUIREMENT: 
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English desirable. 
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CODE: A-03 
POSITION: Office Manager 

DESCRIPTION: 

This incumbent works independently to process the documents 

and documentation produced by the Center. The position includes 

work with the assistance of computer resources. The incumbent 

uses office automation application programs in the normal course 

of duties. The position will require familiarity with office 

automation application programs used by either the office or 

accounting function. The incumbent uses common office machines 

and is familiar with Roman and Cyrillic typewriters. The 

position also performs Center librarian function. 

The incumbent supervises other office employees in Phase II 

and III. 

BACKGROUND AND EXPERIENCE: 

Experience with the use of office automation equipment for 

data entry retrieval is desired. Knowledge of typing is 

required. 

EDUCATIONAL REQUIREMENT: 

High school education. 

LANGUAGE REQUIREMENT: 

English desirable. 
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CODE: A-04 

POSITION: Typist 

DESCRIPTION: 

Final Report 

The incumbent keyboards the documents and documentation 

produced by the Center. The position requires use of office 

automation applications or electric or manual typewriters. 

The incumbent uses common office machines and Roman and Cyrillic 

typewriters. 

The incumbent works under the supervision of the office 

manager. 

BACKGROUND AND EXPERIENCE: 

Experience and/or formal training in Typing and office 

procedures. 

EDUCATIONAL ~EQUIREMENT: 

Formal training in Typing and office procedures. 

LANGUAGE REQUIREMENT: 

Additional language desirable. 
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CODE A-05 

POSITION: Accounting Clerk 

DESCRIPTION: 

Final Report 

The incumbent carries out accounting functions including 

bookkeeping. The position involves use of office automation 

equipment in the course of performing regular duties. 

The incumbent works supervision of the Center Accountant. 

BACKGROUND AND EXPERIENCE: 

Formal training and experience in accounting. 

EDUCATIONAL REQUIREMENT: 

High school education. Formal training and experience in 

accounting. 

LANGUAGE REQUIREMENT: 

Additional language desirable. 
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CODE: A-06 

POSITION: Typist/File Clerk 

DESCRIPTION: 

Final Report 

The incumbent keyboards the documents and documentation 

produced by the Center. The position requires use of common 

office machines, office automation applications, electric or 

manual typewriters, and familiarity with Roman and Cyrillic 

typewriters. The incumbent creates and maintains files. 

BACKGROUND AND EXPERIENCE: 

Experience and/or formal training in Typing, filing and 

office procedures. 

EDUCATIONAL REQUIREMENT: 

Formal training in Typing, filing and office procedures. 

LANGUAGE REQUIREMENT: 

Additional language desirable. 
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CODE: A-07 

POSITION: Driver/Maintenance ~erson 

DESCRIPTION: 

Final Report 

The incumbent is the primary operator for the vehicles 

assigned to the Center. !hi~ involves pick-up and delivery of 

personnel and equipment as needed, both in the Center's location 

and distant parts of Czechoslovakia. The incumbent will convey 

inforMation and messages to foreign visitors to the Center 

independently of other staff members. The position _requires use 

of vehicles common to the region. The incumbent performs routine 

maintenance of the vehicles and other equipment assigned to the 

Center. The incumbent also routinely sets up and takes down 

small equipment used by the Center as required, without 

assistance of other staff members. 

BACKGROUND AND EXPERIENCE: 

Professional experience driving a passenger vehicle is 

required. 

EDUCATIONAL REQUIREMENT: 

Formal training in driving required. Chauffer's license, or 

equivalent certification according to the laws of Czechoslovakia 

is required. 

LANGUAGE REQUIREMENT: 
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APPENDIX G 

CENTER PHYSICAL REQUIREMENTS 

The following Center physical requirements for rooms and 

their appurtenant details of furniture and furnishings are 

described in this appendix: 

Manager's Office 

Administrative Office 

Functional Specialist's Office 

Functional Specialist's Office 

CBL Author Off ice 

Multi-media Learning Center 

Training Classroom 

Utility and Storage Room 

Overflow Space 

These listings are applicable for the minimum and Phase I staff 

and equipment configurations. 
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Managers Office 

Size: 20 m2 

Occupied by: Manager A-01 

1 - Airconditioner 
1 - Ashtray, pedestal 
N - Blinds (one per window) 
1 - Bulletinboard 
1 - Cabinet, low 
1 - Cabinet, tall 
1 - Cabinet, steel 
1 - Cabinet, Steel with glass 
1 - Cabinet, tall with multiple shelves 
1 - Carpet, wall to wall 
4 - Chair, guest 
10 - Chair, meeting 
1 - Chair, Manager's executive type 
1 - Coatrack 

Final Report 

1 - Coffee Maker, small 
1 - Cup and saucer set, guest, sugar and creamer set for 6 
1 - Cupboard, wood tall 
N - Curtains 
N - Curtain Rods 
1 - Desk, manager's double pedestal 
1 - Fire Extinguisher 
1 - First Aid Kit 
1 - Flag set pair, United Nations and Czechoslovak 
1 - Intercom Set 
N - Lighting, central indirect 
1 - Light, desk 
1 - Magnetic board 
1 - Map, world 
1 - Picture Set, Czechoslovak Leadership 
3 - Plants, live in planter 
1 - Overhead projector 
1 - Safe (or fire resistant file cabinet with combination lock) 
1 - Screen, projection 
1 - Smoke and fire detector 
1 - Sofa 
1 - Stand, folding, flipchart 
1 - Table, small utility 
1 - Table, ~nffee 
2 - Table, extension (to combine with meeting table for conference) 
1 - Table, meeting 
1 - Table, Telephone 
1 - Table, typewriter 
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1 - Telephone 
1 - Typewriter, portable 
N Valence 
1 - Wardrobe with shelves and doors 
1 - Wastebasket, steel 
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Administrative Office 

Size: 25 m2 

Occupied by: Accountant A-02 
Office Manager A-03 

1 - Airconditioner 
1 - Ashtray, pedestal 
1 - Ashtray, table 
N - Blinds (one per window) 
1 - Bulletinboard 
1 - Cabinet, tall 
1 - Cabinet, tall with multiple shelves 
1 - Carpet, wall to wall 
4 - Chair, office, with arms 
1 Chair, guest 
1 - Coatrack 
1 - Coffee Maker, small 
1 - Computer, personal with disk drives 
1 - Cup and saucer set, sugar and creamer set for 6 
1 - Cupboard, wood tall 
1 - Cupboard, wood with glass 
N - Curtains (one per window) 

Final Report 

N - Curtain Rods (one per window) 
3 - Desk, single pedestal 
1 - Electric Distribution Panel with circuit breakers 
1 - Electric extension cable set 
3 - File cabinets 
1 - Fire Extinguisher 
1 - First Aid Kit 
1 - Hotplate 
1 - Insulated pad (for hotplate) 
2 - Intercom Set 
N - Lighting, central indirect 
1 - Magnetjc board 
1 - Medicine Cabinet 
1 - Mirror 
1 - Monitor, personal computer 
3 - Plants, live in planter 
1 - Photocopier 
1 - Printer, personal computer 
3 - Shelves 
1 - Smoke and fire detector 
1 - Steel Cabinet 
1 - Steel Cabinet with glass doors 
1 - Table, long, work 
1 - Table, coffee 
1 - Table, personal computer 
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1 - Table, printer personal computer 
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Administrative Office (continued) 

1 - Table, photocopier 
2 - Table, Telephone 
2 - Telephone 

Final Report 

1 - Teletype set 
1 - Typewriter, desk with changeable font element and memory 
1 - Typewriter, portable 
1 - Typewriter, portable Cyrillic Font 
N - Valence 
3 - Wastebasket, steel 
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Functional Specialist Office 

Size: 16 m2 

Occupied by: F-01 
F-0?. 

1 - Airconditioner 
~ - Ashtray, pedestal 
N - Blinds (one per window) 
1 - Bulletinboard 
1 - Cabinet, tall 
1 - Cabinet, with multiple shelves 
1 - Carpet, wall to wall 
2 - Chair, office with arms 
3 - Chair, meeting 
1 - Coatrack 
1 - Coffee Maker, small 
1 - Cup and saucer set, sugar and creamer set for 6 
1 - Cupboard, wood tall 
1 - Cupboard, wood with glass 
N - Curtains (one per window) 
N - Curtain Rods (one per window) 
2 - Desk, single pedestal 
1 - Electric Distribution Panel with circuit breakers 
2 - File Cabinet 
1 - Fire Extinguisher 
1 - First Aid Kit 
2 - Intercom Set 
N - Lighting, central indirect 
1 - Magnetic board 
1 - Mirror 
2 - Plants, live in planter 
2 - Shelving 
1 - Smoke and fire detector 
1 - Stand, flipchart 
1 - Steel Cabinet 
1 - Steel Cabinet with glass doors 
1 - Table, long 
2 - Table, small 
2 - Table, Telephone 
2 - Telephone 
1 - Typewriter, desk with changeable font element 
1 - Typewriter, portable 
N - Valence (one per window) 
2 - Wastebasket, steel 
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Functional Specialist Office 

Size: 16 m2 

Occupied by: T-01 
T-02 

1 - Airconditioner 
2 - Ashtray, pedestal 
N - Blinds (one per window) 
1 - Bulletinboard 
1 - Cabinet, tall 
1 - Cabinet, with multiple shelves 
1 - Carpet, wall to wall 
2 - Chair, off;ce with arms 
3 - Chair, meeting 
1 - Coatrack 
1 - Coffee Maker, small 
1 - Cup and saucer set, sugar and creamer set for 6 
1 - Cupboard, wood tall 
1 - Cupboard, wood with glass 
N - Curtains (one per window) 
N - Curtain Rods (one per window) 
2 - Desk, single pedestal 
1 - Electric Distribution Panel with circuit breakers 
2 - File Cabinet 
1 - Fire Extinguisher 
1 - First Aid Kit 
2 - Intercom Set 
N - Lighting, central indirect 
1 - Magnetic board 
1 - Mirror 
2 - Plants, live in planter 
2 - Shelving 
1 - Smoke and fire detector 
1 - Stand, flipchart 
1 - Steel Cabinet 
1 - Steel Cabinet with glass doors 
1 - Table, long 
2 - Table, small 
2 - Table, Telephone 
2 - Telephone 
1 - Typewriter, desk with changeable font element 
1 - Typewriter, portable 
N - Valence (one per window) 
2 - Wastebasket, steel 
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Project DP/CZE/80/001 

Functional Specialist Office 

(Used for CBL Authoring) 

Size: 16 m2 

Occupied by: T-03 

1 - Acoustic Ceiling Tile 
1 - Airconditioner 
1 - Antistatic floor pad 
N - Blinds (one per window) 
1 - Bulletinboard 
1 - Cabinet, tall 
1 - C···pet, wall to wall 
2 - t:1air, office with arms 
3 - Chair, meeting 
3 - Chair, with casters 
1 - Coatrack 

Final Report 

1 - Computer, CBL with disk drive (author station complete) 
1 - Cupboard, wood tall 
1 - Cupboard, wood with glass 
1 - Cupboard, top 
1 - Cupboard, top with glass 
N - Curtains (one per window) 
N - Curtain Rods (one per window) 
2 - Desk, single pedestal 
1 - Electric Distribution Panel with circuit breakers 
2 - Electric extension cable set 
1 - Fire Extinguisher 
1 - First Aid Kit 
1 - Handcart 
2 - Intercom Set 
N - Lighting, central indirect 
1 - Magnetic board 
2 - Plants, live in planter 
1 - Printer, CBL with screen-copier capability 
2 - Shelf, under terminal 
2 - Shelving 
1 - Smoke and fire detector 
1 - Stand, flipchart 
1 - Steel Cabinet 
1 - Steel Cabinet with glass doors 
1 - Table, long 
2 - Table, CBL system 
1 - Table, CBL printer 
2 - Table, work 
1 - Table, Telephone 
1 - Telephone 
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Project DP/CZE/80/001 

1 - Tool Set, complete 
1 - Typewriter, long platen with small pitch 
1 - Typewriter, portable 
N - Valence (one per window) 
2 - Wastebasket, steel 
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Project DP/CZE/80/001 

Multi-Media Learning Center 

Size: 30 m2 

Occupied by: Primary use by students 

1 - Acoustic Ceiling Tile 
1 - Airconditioner 
1 - Antistatic floor pad 
1 - Audio recorder, stereo 
N - Blinds (one per window) 
1 - Bulletinboard 
1 - Carpet, wall to wall 
1 - Chair, on casters 
7 - Chair, guest 
7 - Chair, with folding writing surface 
12 - Chair, Folding 
17 - Chair, student 
6 - Coathooks 
1 - Coatrack 
3 - Computer, CBL with disk drive 
N - Curtains (one per window) 
N - Curtain Rods (one per window) 
1 - Electric Distribution Panel with circuit breakers 
2 - Electric extension cable set 
1 - Fire Extinguisher 
1 - First Aid Kit 

Final Report 

1 - Interpreter's set, central and distribution, complete 
N - Lighting, central indirect 
1 - Loudspeaker set 
1 - Magnetic board 
2 - Monitor, television 
1 - Overhead Projector 
5 - Plants, live in planter 
1 - Printer, CBL with screen-copier capability 
1 - Projector, filmstrip 
1 - Projector, overhead transparency 
1 - Projector, video 
1 - Screen, projection 
3 - Shelf, under terminal 
1 - Shelf, special 
1 - Smoke and fire detector 
1 - Stand, flipchart 
1 - Stand, overhead projector 
2 - Table, Instructor 
3 - Table, CBL printer 
3 - Table, CSL student workstation 
6 - Table, student work 
1 - Tool Set, complete 
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N - Valence (one per window) 
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Project DP/CZE/80/001 

Multi-Media Learning Center (continued) 

1 - Video camera 
1 - Video editor 3/4" U-matic 
1 - Video film-image converter 
1 - Video projector 
1 - Video recorder 3/4" U-matic 
2 - Wastebasket, steel 
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Project DP/CZE/80/001 

Training Classroom 

(Capable of Subdivision) 

Size: 45 m2 

Occupied by: Primary use by up to 30 students 

1 - Acoustic Tile 
3 - Airconditioner 
3 - Ashtray, pedestal 
1 - Audio recorder, stereo 
N - Blinds (one per window) 

Final Report 

N - Blinds, with automatic remote control (one per window) 
1 - Bulletin board 
1 - Carpet, wall to wall 
10 - Chair, guest 
4 - Chair, on casters 
12 - Chair, Folding 
20 Chair, student 
6 - Chair, with folding writing surface 
20 - Coathooks 
1 - Coatrack 
N - Curtains (one per window) 
N - Curtain Rods (one per window) 
20 - Desk, student 
1 - Electric Distribution Panel with circuit breakers 
1 - Electric extension cable set 
1 - Fire Extinguisher 
1 - Flag set pair, United Nations and Czechoslovak 
1 - Flag set small, United Nations member states 
1 - Interpreter's set, central and distribution, complete 
N - Lighting, central indirect 
2 - Loudspeaker set 
1 - Magnetic board 
1 - Medical kit 
2 - Monitor, television 
1 - Picture Set, Czechoslovak Leadership 
5 - Plants, live in planter 
1 - Projector, film 16mm 
1 - Projector, filmstrip 
1 - Projector, overhead transparency 
1 - Projector, slide 35mm 
1 - Projector, video 
1 - Remote control 
1 - Screen, projection 
1 - Shelves 
1 - Smoke and fire detector 
3 - Stand, flipchart 
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Project DP/CZE/B0/001 Final Feport 

1 - ~tand, 16mm movie projector 
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Project DP/CZE/8)/001 

Training Classroom 

1 - Stan~, overhead projector 
1 - Stand, 35mm slide projector 
1 - Table, instructor 
N - Valence (one per window) 
1 - Video camera 
1 - Video film-image converter 
1 - Video recorder 3/4" U-matic 
4 - Wastebasket, steel 
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I Utility and Storage Room 
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Size: 25 m2 

Occupied by: Not occupied by persons. Also used as utility and 
workroom. 

1 - Antistatic floor mat 
N - Blinds (one per window) 
1 - Cabinet, steel, small 
3 - Chair, on casters 
1 - Coatrack 
1 - Cupboard, steel 
1 - Cupboard, top steel 
i - Cupboard, wood with glass 
1 - Cupboard, top wood with glass 
1 - Desk, small 
1 - Desk with drawers 
1 - Desk with shelves 
1 - Electric Distribution Panel with circuit breakers 
1 - Electric extension cable set 
1 - Fire Extinguisher 
1 - First Aid Kit 
1 - Handcart 
N - Lighting, central indirect 
1 - Light, work 
1 - Pad, table rubber antistatic 
2 - Shelf 
1 - Smoke and fire detector 
1 - Steel Cabinet, utility 
1 - Stepladder 
1 - Table, maintenance 
1 - Tool Set, complete 
2 - Wastebasket, steel 
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Project DP/CZE/80/001 Final Report 

Overflow Space/Reading Room 

Size: 20 m2 

Occupied by: Provides periodic use space for 25 people when not 
inside other areas. 

Must have convenient access to toilet facilities. 

5 - Ashtray, pedestal 
1 - Bulletinboard 
1 - Cabinet, low 
1 - Carpet, wall to wall 
3 - Chair 
10 - Coathooks 
1 - Coatrack 
i - Coffee pot, 30 cup 
1 - Cupboard, wood tall 
1 - Cupboard, wood with glass 
N - Curtains (one per window) 
n - Curtain Rods (one per window) 
1 - Fire Extinguisher 
1 - First Aid Kit 
N - Lighting, central indirect 
1 - Mirror 
3 - Plants, live in decorative planters 
1 - Shelving 
1 - Smoke and fire detector 
3 - Sofa 
1 - Table, coffee 
N - Valence (one per window) 
2 - Wastebasket, steel, large 
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APPENDIX H 

COURSEWARE DEVELOPMENT PROCESS 
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NTRODUCTION 
The development of lecture. ind1v1dualized. and computer-based 
education iCBEi courseware by Control Dara Corpora11on·s func· 
rmnal organizations follows a systems approach process. The sys
tems appoach. a process in which relared steps are iden11fied and 
sequenced ro solve !raining problems and achieve instructional 
goals. is presented in rhe CREATEA curriculum. The CREATE 
curriculum 1s a computer-based educa11on program employed 
throuJZhour Control Dara Corporallon and used by numerous cus
tomers. The courseware development process described w11hin 
rhis bookie! may be employed by individuals or by organizations 
using a ream approach. 

Conrrol Dara Information and Educalion Systems Company. one 
of rhe funcuonal 01~anizations of Control Dara Corporallon. em
ploys a ream of specialists in the application of rhe courseware 
developmenr process in rhe design and development of irs 
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courses. The Company uses the process to coordinale develop
menl in olher organizalions. as well as to momlor courseware de
velopmenl aclivilles external lo Conlrol Da1a Corpora11on. 

The systems approach used by the lnformalion and Educalion 
Syslems Company to develop inslruclional malerials consisls of 
six phases: analysis. design. developmenl. evalualion (formaliveJ. 
implemenlalion. and evalualion (summalive). (See figure 1.1 
These six phase11 build upon each olher lo reach lhe 80al of inte
gra1ed. mslrucuonally efficient. and sound course malerials. 

The development process described herein is inlended lo resuh 
in courseware produc1s lhar are verified lo be effeclive. Wilhin 
each of 1he six phases. a srep-by-srep process is carried ou1. The 
following seclions derail lhe aclivilies in each phase. 

ANALYSIS 

DEVELOPMENT 

Fipre I. The development procea 
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Phase 1. ..fi4. YSIS 
Analyze requiremenrs and detennine !he effon for desisn and for 
developmenl 

Phase 2. DE9GN 
Specify lhe product that will salisfy the requirements 

Phase 3, OBIB.Q» .MNT 
Develop the products described in rhe specificalions 

Phase 4, EVA.UATION, PART I 
Test and revise lhe product 

Phase 5. IMUNINTATION 
Implement lhe product in the intended environment 

Phase 6, EVA.UATION, PART I 
Measure rhe producrs effecli\'eness against original requ1remenrs 
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PHASE 1 • ,.,A. YSIS 

The purpose of the analysis phase (see &,ure l) is to detennine 
the scope and nature of instructional materials required lo satisfy 
a given set of training needs. The basic tasks perfonned during 
this phase are: 

t. Define training requirements 
2. Define the instruclional program 
3 Survey existing courses 
-I. Plan design and development effort 

Training requirements are identified by: fl) analyzing training 
needs: (2) defining needs and constraints; and (3) analyzing the 
rarget populalion. For example. suppose rhat a company·s payroll 
department is expanding and also has had a high turnover m 
clerical 1obs. The error rate has risen. and the department is seek
ing a solulion through training. Presently. each new hire has a 
two-week orientation and training session with the head clerk: 
now. with the addition of so many ne~ employees. the head clerk 
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In this step. course 11oals that define the scope and purpose of the 
instrucuon are stated. The maior tasks and topics 10 be includecl 
in the instructional program are defined at !his lime. as are spe
cific requirements concernm11 media and expected performance 
levels. 

The documentation resuhin11 from !he steps so far is a general 
course specification intended to soke :he instructional problem 
within constraints. The document includes: overall course length. 
structure. and propon1on prese llecl by the allowable media: a 
description of the tal'!let population and its present lt>vel of per
formance: defimlions of the constraints placed on the msrrucllon: 
and rhe 11oals and topics lo be covered. \'arious options for media 
max. ins!ruclional s1ra1e11v and development plans form the pre
liminary basis from which the design phase proceeds 

Suvey Existi1g Ccuses 

Identifying ex:slin11 courses anrl comparing them \\llh needs are 
rhe 11,0 sreps in rhe sune1 of courses Before ume and mone~ 
dre expended ro de1·elop J ne\\ course. e:111s!m11 courses are 1den
r1fied and an.ilyzed for apphcdhd111 to rhe rramin11 needs. If an 
Px1stin11 course appears ro me,.,r rhe net>ds and fulfills required 
rJ11al1t1 srandJrds. ll 1s considered for use. In addl11on. source 
mJnuals. rechmcal manurlls. suh1ect marrer e\perts. and resource 
people .ire 1den11fied. 

Plat Design and Development Effort 

Ar this poin!. there are three airernatives The firsr is to proceed 
directly to the design of the instrucuonal program The second is. 
1111·en the availability of an ex1stm11 course. to go directly lo an 
evaluation of that course Third. it may be desirable jor neces
sary) lo oisconlinue the courseware d~veicpmenr effon. The esti
mated costs and anticipated requirement~ associated with each 
alterna11ve must be examined prior to makm11 this decision. 

3 
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step is a hierarchically arranged learning map. a visual represen· 
talion of how the tasks and subtasks relate to each other within 
the overall goal. 

The rasks and subtasks on a learning map form the basis from 
which inslrucuonal objec!tves are written. Edch ob1ective de
scribes rhe desired performance or behavior. the conditions un
der \\h1ch rhe beha\·1or or performance will be observed. and the 
cnrena ior acceprable performance 

Defile Entry Behaviors 

:\fter rhe ob1ec1t\·es are completed. entry beha\'lors are defined. 
In this srep. entl'\ beha\'lors are 1den1tfied and rhoroughly ana· 
!\Zed 

Gr~ aid Se~ce Objecwes 

In 1h1s srer rhe oh1ecm·es are arranl!ed in l!rDUflS 1ha1 are lo111cal
h reldled 1n rerms of ins1ruc11onal purpose The ob1ec1tves are 
rhen sequenced so thar the ordered rel,111onsh1ps ind1ca1ed in lhe 
ledrnin~ maps are preserved. This srep assures lhat leMnm!Z \\ill 
pro11ress loiz1call\ . .ind effic1enrly. 

Specify Leaning Acwities 

\\hen edch 11roup of ob1ect1\·es has been 1denr1fied. learnin)! ac-
11\ 111es can be determined. Learnin11 acl1\'lt1es are small segmenrs 
llf 1nsrruct1onal marerial rhat correspond 10 one or more oh1ec-
1n·es in a particular group. ln the spec1fica11on of learning aC!t\'i· 
Iles. rhree rasks musr be performed. 

1 Select media 
2. State instructional strategy 
3. Identify content 

6 
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Media (lexl. audiolapes. videorapes. PL.4.TO ass1s1ed learnin11. 
lecrure. and so forthJ are selecled for each learnmii acll\ II\ on 
the basis of approprialeness and ins1ruct1onal stra1e11y The in
slructional s1ra1e~· derermines rhe leaching approach for pre
sentm11 concepts. elici11n11 mleracllon. providing feedback. and so 
on. :\ brief description of conlenr specific to each learnm)Z act1\·· 
11y 1s also 1den11fied. 

Specify Assessment System 
The means by which learnin11 performance is measured and re
ported 1s specified in this step The use of pretests. pro)lress 
checks. and posnesrs 1s defined .. '\ plan may be presented for ad
mm1slerin11. scorin!,l. and usm11 resl resuhs. PLATO learnm)l man
a)lement 1s the usual mode of sludenl assessmenr. ahhou)Zh aher
n,ue modes that employ more lradirional forms of assessmenl may 
be used. dependin11 upon requ1remen1s and conslramrs 

Specify Ev<*Jation System 
In 1h1s step. a plan 1s prepared to outline the slralei;z, for \alida1-
mll 1he 1ns1rucriondl malerial in lhe e\'aluallon phJse The plan 
de1,11ls rhe <1rran11emenrs 1har pertain ro sruden1 )lrnups. samplt> 
sizes .Jf .irnups. and dara anaJ,s1s requ1remt'n1s. The naiure of rhe 
t>\ .1luar1un ''di delt'rmme lhe lime required to complele the 
cnurse rhP <1fl1f\1des expressed by the sludenrs. and rhe students· 
performance 

Review /Select Existilg ....1r1otenas 
fn 1h1s step. rhe lessons or porllons of courses 1denr1fted fur poss1-
blt' inclusion are renewed. The sections lh<ll are dpprrJpr1dle dre 
selt'c!ed. and their sequence in the course materials 1s 1dt'nl1fted 

Provide Ooamentation 
During lhe des111n phase. derailed specifica11ons of lhe course
ware and deliverables are orawn up. These spec1fica11ons are 1he 
primary documen1a11on producrs of rhe design phase. They be
come lhe basis for communica11on and developmenral decisions. 
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PHASE 3• DEVELOP MNT 

During rhe del'elopment phase fsee fi.irnre 4/. all instructional 
materials arP. produced as specified in rhe des11m documenr. ThP 
del'elopmenr of individual courseware components is accom
plished in accorrlance wuh rhe rles1.11n and del'elopment strare~ 
specified dunn11 earlier phdses. The resulr of rhe del'elopmenr 
phase 1s a complete course "h1ch is read~ for learner checkout 

Prepae Content Narotifes 

:\ cnr1cal in1l1dl step in rhe developmenr 1s rhe <1cqu1s111on and 
documenra•ion of all subiecr marrer conrenr required ro <1ch1e\·e 
rhe srared ob1ecr1ves Subiecr marrer experr~ and de\·elopers 
l\ork roger her 1n the or11an1zar1on dnd preparar1on of rhe conrenr. 
:\frer rhe required conrenr 1s assembled. rhe contenr narrali\es 
dre !hen srrucrured by rhe developer inro 1ndl\ 1du,il ledrnin,11 ac-
111·11~ des11oms Each learnin.11 acliv1r~ des111n 1111 h all rele\·anr con
renr 1s then reviewed by rhe designer ro assure consistency wirh 
rhe design and by one or more subiect marrer experts to assure 
contenr accuracy and completeness. :\fter desi,11ner and subject 
matter expert approl'als. the de\'elopment of learning aclll'ities 
by media type begins. 
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The development of learning activities involves the structurmg 
and writing of the content so that it will communicate effectively 
with the learner. The content of the first learning acli\'lly musr be 
wrirren and structured so as to employ rhe strengths of rhe medi
um (PLATO assisted learninir. rext. and audiovisual/ and to mam
tam a sensitinry ro rhe larger audience characteristics and learn
er needs. Test items for each learning actinry are reviewed by 
rhe designer ro assure consistency wirh the inrenr of rhe desiim. 
.'\frer rhe firsr article or learning activlly of each media rype 1s re
viewed. the remainmg items of .:ourseware are rhen developed. 

Ar rh1s pomr in rhe development process. all rhe materials are in 
drafr form. The rexr mareria 1~ have been wrnren. edited. and 
typed. The resr Items are \Hiiien and entered inro rhe PLATO 
learmn11 mana11ement system The PLATO assisted learnmg ma
terials ha\·e been des1,1med and programmed. The aud1ov1sual 
materials ha\·e been produced 

There are t\\o pr111c1pdl reviews of the materials ar this sta11e. 
First. the suhiecr marter experts re1·1ew rhe materials ro detf'r· 
mine the technical accuracy and completeness of rhe products 
The sub1ec1 marter experts also pr0\·1de feedback to rhe de\·elop
ment ream so rhar necessary corrections may be mdde 

Second. rhe designer reviews rhe materials in order ro determine 
"hether rhey meet the requirements of the analysi~ and of the de
sign phases. The designer will have worked closely w11hm rhe 
ream ro assure conformance ro rhe design specification. The de
sign review signifies the formal appro\·al of the materials. 

10 



' 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Th(! editor ass111ned to the team establishes a close 1Aorkm,11 rel.i
lionsh1p with other team members. The editor re\'te\\'s all 
course\\'are components for grammar. st~ le. and consistenC\. 
makes the necessary ad1ustments or corrections: and coordm.1res 
those chan)les \\llh the des11mer and de\·eloper The editor also 
estdblishes format dnd compos111un re4uirements 

Provide Doamentatton 

The documentation products of the de\'elopment phase are the 
PL:\TO assisted learnm11 lesson des11ms and the draft materials 
for the entire course. 

11 
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PHASE 4• EVA.UATION, P~T I 
FOR.MAWF EVALUATION 

The purpose of evaluation. pan I (see figure SJ-or formative 
evaluation-is to try our and revise the course materials based 
upon student use data. During this phase. the following tasks are 
perfc~med: 

1. Conduct one-on-one rrvout of draft materials 
::. Revise on the basis of ~ne-on-one results 
3. Produce audiovisual materials 
4. Assemble course materials 
5. Conduct ~mc:!I group pilot rest 
6. Revise on the basis of pilot results 
, . Edit and produce 

CondJct One-on-One Tryout of Draft "'1aterlals 

The one-on-one tryout of each learning activity is conducted by a 
developer. who closely monitors the activities of one student who 
represents the ta11et population. The pul'pole of the 1ryout is 10 
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test the draft materials for gaps or confusi111 or erroneous portions 
in any content area. The result of the one-on-one is a lisr of revi
sion requirements for rhe course. 

After rhe one-on-one tryout. the designer. developer. and editor 
make the necessary revisions. Additional tryouts may be called 
for if rhe revisions are extensive. 

After the one-on-one is completed and all revisions are finalized. 
audiovisual materials are produced. The completed scripts resuh 
in the audiotapes. filmstrips. \·ideorape~. and other audiovisual 
training materials specified in the design document. 

In this step. all course materials are put together. All examina· 
lions. rext materials. audiovisual products. and PLATO assisted 
learning activities are assembled in a cohesive package with di
reclJons !hat enable each ind1v1dual lo proceed through rhe 
course materials wllhour requiring additional information. The 
course is now ready for resting in the intended environment. 

Concllct 5mal Gr~ Plot Test 
Durins this step. a small sroup that represents rhe target popula
tion tries the course. In this pilot test of the course. the conditions 
of the environment in which rhe course will actually be used are 
simulated. Various evaluation instruments (including quesrion
naires. interview forms. and examinations) are used to gather 
data. This data is then used lo evaluate the effectiveness of the 
course. The pilot further ensures that leuons do not conflict with 
or unneceSNrily duplicate one another. that no objectives have 
been overlooked. and that the training materials are coher,ntly 
organized from the studenl's perspective. 
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Revise on the Basis of Plot Reds 
Problems identified in the small group pilot lest are analyred. and 
appropriate corrections or mod1fica11ons are made. 

Edt and Pre>aJce 

Technical and mechanical renew 1s performed on the PL-\TO as
sisted learning act1\·111es and the PLATO learning management 
fteslingl ponions of the course. In addirion. the final ed11ing and 
formartms are performed. and the text 1.~ composed in us final 
form. 

The technical and mechanical re\·iew ensures that all PLATO re
lated elements of the course conform to system standards. The 
final edit ensures completeness and appropriateness of ail text 
materials. and the composu1on process readies the final text prod
uct for reproduction and distribution. 
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PHASE 5• IAf>LEMNTATION 

During the implementation phase (see figure 6). all instructional 
materials are reproduced and distributed by the client organiza
uon. The course is actually used with the target population in the 
intended em·1ronment. 

When the course has been reproduced and prepared for delivery. 
any specific sen:ices required to maintain or support 1t when it i) 
implemented are established. All PLATO related materials are 
transferred to the client's files. The assembled course is then dis· 
tributed to the locations at which it will be offered. 

While the course is being used with its intended target popula· 
uon. data is collected on student performance and attitudes. In· 
formation is also recorded about the students' job performance 
after they complete the course. This practice reftects the degree to 
which the original problem wu solved. 
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PHASE 61 EVA.UATION, PART I 
SUMMATl'E EVALUATION 

The evaluation in this phase fsee figure 7) is of a summative na
ture It is intended to measure the effectiveness of the course in 
solving the educational or trammg problem identified in the anal
ysis phase. 

In this phase. data gathered during field use of the course is ana
lyzed and summarized This data is the basis for a report cor.tam
mg recommendations for cou~ and delivery system mod1fica
t1ons Finallv. a decision based 011 these recommendauons is 
made. If m1~or modifications are 10 be made. corrections follow 
the course mamter.ance procedure. Usually these corrections do 
nor interrupt the operatmn of the course. However. if ma1or prob
lems are identified. it ma~ be necessary 10 go back to the analysis 
phase to identify the source of the problem and rake correcli\·e 
action 
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