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CONSULTANCY REPORT ON CURRICULUM MODEL

Introduction

1 The Vocational and Industrial Training Board (VITB) was
established in April 1979 as the national authority for
the development and provision of vocational training in

Singapore.

2 The major functions of the VITB Board and its
professional staff are as follows:

2.1 Provision of full-time pre-vocational and skills
training in industrial, commerce, and service
skills for school-leavers to prepare them for
work;

- 2.2 Provision of part-time courses for upgrading the
skills and educational levels of the workforce
through its industry-based and continuing
education and training (CET) programmes:

2.3 Setting of skill Standards, conducting public
trade tests and examinations, and certifying
attainment; and

2.4 Kegistration and administration of
apprenticeship training and the Junicr trainee

Schenme,.

3 VITB currently offers 48 courses at several different
levels covering the commercial, industrial, and service
areas. The Lighest level is the full-time 3-year diploma

course for those who have completed secondary




2
education (10 years of school). The lowest level is the
Basic Vocational Training courses for post--primary
school leavers (persons who have completed 6-8 years of
school). In addition, the VITB is charged with providing
many part-time courses for upgrading the skills and
educational levels of the Singapore workforce through
its industry-based and continuing education programme.
its staff also coordinates, monitors, and provides
technical advice to 36 Approved Training Centres (ATCS)

operated by private industry.

As might be expected, developing and maintaining suitable
and up-to-date curriculum and instructional materials
for such wide ranging programmes and courses is a ma jor
challenge. Currently, most of the curricuia are

developed by in-house curriculum development

‘specialists (CDSs) and curriculum development officers

(CDOs) who consult with Training Development committees
(TbCs) and industry representatives through an

extensive system of Training Advisory Committees (TACS).

curriculum bDevelopment

S

The existing approach to curriculum development is based
on the Model for Training Design and Evaluation
presented in Annex A, This model was conceptualized in
1981 as part of a project on Work Oriented Education for
in-School and Out-of-School Youth within the ASEAN

Development Education Project carried out by VITB.
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Since 1981, the model has been refined by CDSs of VITB to
its present day form. cCurriculum and instructional
development in VITB is undertaken by the cCurriculum
Development (CD) Division. The principal functions of the
CD Division are as follows:
6.1 Design institution-basecd and industry-based

training courses;
6.2 Establish skill standards for occupations and

design tests to measure attainment of the

standards;

6.3 Develop instructionai materials for training
courses;

6.4 Plan training facilities and equipment for

training courses; and

6.5 Monitor, evaluate, and review training courses,.

The current organizational Structure and major
functions of the CD Division are portrayed in Annex B.
The Division consists of 4 departments, each with its own

manager as follows:

7.1 Curriculum Design Department;

7.2 Training Standard Department;

7.3 Instructional Development Department: and
7.4 Academic and Related Studies Department,

The CD Division has an approved staffing of 22 ¢DSs and
currently employs 18 specialists. CDOs are assigned for
varying periods of time to work with the CDSs as needed.

The CDOs are usually training officers or heads of
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department.

Using a project team approach, the professional staff of
the CD Division has been responsible for developing the
foliowing VITB curriculum documents (see Annex C for a

description of each document):

8.1 Training Standards Manual;

8.2 Training Specifications Manual;

8.3 Progress Test Manual;

8.4 Practical work Manual;

8.5 standard Training Equipment List (STEL); and
8.6 Institutional Norms (INS).

Approval of the curriculum products follows a S-step
process that starts with the CD Manager, a TDC, a TAC,
and the Directorate. In the case of the skills standards,
the document also goes to a Vocational Certification
committee for its approtal. See Annex D for a depiction

of the approval process.

Each D Department currently has 3 or more CDSs. CDOs
are temporarily assigned to each department on either a
full-time or part-time basis according to need. See
Annex B for a chart outlining the organizational

structure and major functions of each department.




- TermsS of Reference

i1 In April 1989, the VITB Board invit.d proposals from
external consultants to conduct an independent
evaluation of the existing curriculum model and its
associated curriculum and ins tructional development
processes. The consultant was chirged with pryviding an |
indepth review of the processes being used and the
products developed in order to identify areas where
improvements could be made. six Weeks of time were
allocated for this endeavour which began on 16 February
1990. The specific terms of reference are as follows:
11,1 To review the existing VITB curriculum model;
1.2 To identify the areas of weakness in the
curriculum development processes;
v 1.3 To propose actions for refinement and
improvement of the model;
1.4 * To conduct clinics /workshops for CDSs in
identified areas of concern; and
1.8 To prepare and present to staff and the

Directorate a final report of findings and

recommendations.
Methodology
12 The methods used for the study were as follows:

12.1 Briefings by VITB personnel including -
12.1.1 Curriculum Division Director;
12,1.2 Curriculum Division Mapagers:
12,1.3 Curriculum pivision Specialists:

12.1.4 Curriculum Development Officers;




12.2

12.3

12.4

12.5

12.1.5 Two Training Managers;

12,1.6 one Approved Training Centre Manager;

12.1.7 Numerous Training officers;

12.1.8 Numerous Training Instructors;

12.1.9 Several Heads of Department;

12,1,10 Manager of Industry-Based Training
Department;

12.5.11 Programme Officers of IBT;

12.1.12  Manager and staff of Tests and Exams;

12.1.13  Supervisors of Training Institutes; and

12.1.14  Manager of the Counselling & Vocational
Guidance Department,

visits to 2 Vocational Institutes as follows:

12.2.1 Ang Mo Kio; and

12.2.2 Bukit Merah.

visit to the Borneo Motors Approved Training

centre;

Attendance at a commercial Training Advisory

comnittee meeting;

Interviews with the following personnel -

12.5.1 Deputy pDirector/Professional
Development;

12.5.2 pivisional Director/Curriculum
Development;

12.5.3 pivisional Director/Instructional Media;

12.5.4 Librarian/Centre of .vVocational
Training; and

12.5.5 Selected Chairmen of Training

10




Developmen* Committees;
12.6 Extensive review of many curriculum documents

and related materials including:

12.6.1 various Training Stanidards:

12.6.2 Various Training Specifications;

12.6.3 various Practical Work Manuals;

12.6.4 various Progress Tests;'

12.6.5 Trade Textbooks;

12.6.6  Academic Textbooks;

12.6.7 Teachers’ Guides;

12.6.8 Reference Texts;

12.6.9 Training Development Committee
minutes;

12.6.10 Training Advisory Committee minutes;

‘ 12.6.11 DACUM charts;

12.6.12  Curriculur sevelopment in VITB paper;

12.6.15 Identification of Training Needs paper

12.6.14 A Guide on Apprenticeship Training;

12.6,1§ A Guide to Curriculum Development;

12.6.16  Miscellaneous prospectuses “lyers,
brochures, etc; and

12.6.17 Divisional target reports.

13 The .. terviews and briefings covered all aspects of
instruction and curriculum development. VITB personnel
were in all cases very helpful, sincere, and frank in their

responses to the consultant’s inquiries.

11




14

15

16

8
The first 2% weeks were devoted to visits, briefings,
interviews, and curriculum document reviews while the
consultant was in Singapore. The next 2 weeks of time
were devoted to a further review of selecte: documents

and to the preparatcion of this report while based at the

-center on Education and Training for Employment, The

Ohio State University, Columbus, Ohio.

While at columbus, the consultant also collected
reference materials, conferred with several colleagues,
contacted other specialists for specific documents, and
prepared papers and transparencies for use in
conducting clinics and workshops for VITB staff the last

1% weeks of which was spent at VITB, Singapore.

The presentation of a draft report was made to the
Directorate and Manageirs of CD Division the first week
and after some modifications, the final report was
presented to members of the Directorate, Training
Managers, Heads of Department and the CD Division,
buring the last 1% weeks, the consultant conducted 10
workshops for selected VITB staff on the following
topics:

16,1 The Alternative SCID Curriculum Model;

16.2 DACUM Process and Quality Control Update;

16.3 Task Analysis Procedures;

16.4 Process for Curriculum Revision;

16.5 Conducting Literature Searches;

12
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9
16.6 Developing Business Industry Training
Programmes;
16.7 Competency-Based Education and Training;
16.8 Development of CBE Learning Guides;
16.9 Evaluating Course Effectiveness; and

16.10  Cccupational Competency Performance Testing.

A copy of the programme for the consultant’s visit is
attached as Annex E and a roster of the 63 persons with

whom he conferred is contained in Anpex F,

consultancy Goal's

18

19

The overall purpose of the consultant’s study of the VITB
curriculum development process was to identify and
recommend ways that the process can be made more
effective and more efficient for the many trainees that
VITB serves. The enormity of the curriculum development
task faced by VITB becomes apparent when one realizes
that over 17,000 trainees are being served in full-time
institutional programmes and overall 100,000 workers are
being served yearly in one or more Continuing Educaticn

and Training (CET) programmes for workers.

After careful study of the many documents made available
and a review of the extensive notes taken during
briefings and interviews, the consultant recommends
realistic ways of accomplishing the following 8 specific

goals:



19.1

19.2,

]().3

19.5

19.6

19,7

19.8

10
To increase the amount of flexibility in the
curriculum such that training officers and
instructnrs have more freedom to adjust their
programme to meet the needs of their trainees;
To shorten the amount of time required for both
new programme de¢v.iopment and the review and
revision of existing courses;
To increase the involvement of expert workers
from business and industry in the curriculum
process because they possess the most current
knowledge and skills required by the job;
To improve the response of the curriculum
process to the technological changes that are
occurring in industry;
To recommend ways to reduce at least some of
the frustration (voiced by some CDSs, CDOs, TMs,
HoDs, and TOs) that is' associated with the
current process;
To recommend ways to incorporate new and
refined curriculum and instructional development
techniques into VITB's process;
To recommend steps that VITE can take to move
its training programmes in the direction of
making learning the constant and time the
variable; and
To recommead ways that VITB can make its
instruction more individvalized and personalized

to the needs of its trainees.

14
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21

n
A systematic approach to curriculum and instructional
development is extremely important not only because the
materials produced play such a significant part in the
learning equation, but also because the process of
curriculum development and revision can be complex and
cumbersome without an efficient system. Without an
effective and efficient System, instructors and trainees
may have to utilize less than optimum materials. with
such a system, it is easier to analyze exactly where and
what the training needs are, what types of materials will
best meet the needs, and what has to be done to produce

those materials,

The cost of not periodically reviewing and revising the
curriculum process has serious implications for the
instructiona_l staff, VITB's trainees, and the Singaporean
society. The consultant would like to commend the VITB
Board and management for seeking a comprehensive review

of its curriculum development process.

current Succes ses/Strengths

22

It i1s appropriate to identify the major successes and
strengths of the current curriculum development process
before reviewing the areas of concern. The consultant is
pleased to enumerate the following 10 areas of success:
22,1 The €D Division staff are currently meeting or
exceeding its development and review targets in

all product development areas;

o
(99




22.2

22.3

22.4

22.5

22,6

22,7

22.8

12
The VITB can be very proud of the dedication,
skill, and professionalism of its CD division
staff;
The quality of the various curriculum products
being produced is very high in almost every case.
The staff and managers deserve high praise for
their consistent pursuit of quality; |
commendable efforts are being made to utilize
and incorporate new curriculum processes such
as DACUM job analysis and computer-based
instructional techniques into the dev-=lopment
effort;
The instructional media support facilities and
services are excellent and state-of-the-art;
The VITB curriculum Pprocess provides for
considerable industry invcivement via use of the
DACUM process, the 13 training advisory
committees, and quarterly visits to industry by
the Board and Directorate;
Excellent quality education and training
programmes are being delivered. 1his could not
happen without a strong curriculum development
effort;
The curriculum development effort appears to be
meeting the needs of many school leavers (over
17,000 in 1988-89) and many workers (over 100,000

in 1989) to a very high degree;

16
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22.9 The public reputation of VITB is excellent as
evidenced by positive editorials and by the many
job advertisements that speak of wanting
employees who have achieved NTC-2 or NTC-3
levels; and

22,10 The existing curriculum model has served VITB
well - it has been used several years as a
framework for developing many training materials

of high quality.

Areas of concern/Weakness

23

As might be expected, several areas of concern or
weakness were raised by the over 60 persons who were
interviewed and through the review of the various
documents and information obtained through the
briefings. The consultant made a serious effort to
triangulate or confirm from more than one source issues
of concern that were raised. The major concerns
identified are as follows:

2341 Some courses examined by the consultant appear
to focus on identifying and presenting the
content believed important rather than focusing
on the competencies needed by successful
workers. While a definite concern, note should be
made that the recent introduction of the DACUM
process appears to signal a move from the
content-based focus to a competency-based one,

The recently produced Skills Standard (1990} for

17



23.2

23.3

23.4

14‘
Physical conditioning reflects the competency-
based approach, for example, while a document for
the Electronics Principles & Practices 11 (1988)
emphasizes a content focus;
The current training programme design is a time-
based one that lacks much flexibility for either
the training staff or the trainees. This
approach results in making learning the variable
and time the constant rather than vice versa.
several training officers expressed a sincere
and deep concern about inadequate flexibility and
decision-making on their part;
There is a need for a quicker response to
technological change in the occupacions being
addressed. While development and revision times
vary, depending on the availability of needed
personnel and other factors, the time frame for
both procedures should be shortened;
The current development process is
unnecessarily fragmented because of the
division’s organizational structure. Currently in
the development of a new programme 2 Or 3
different project teams would be constituted.
Nearly all of the CDSs expressed concern about
this organizational arrangement because it does
not allow for continuity in the development
process and often means the CDSs are working in

an occupation for which they have little or no

16




23.8

23,6

23,7

18

knowiedge and lack personai confidence;

The process at the present Jlacks a
comprehensive approach to task analysis which if
well organized and conducted, could save much
time, reduce much of the current cpss’
frustration, and Produce valuable instructional
development information;

Curriculum Development officers are sometimes
being asked to perform tasks for which they are
not well qualified, Several training officers
Spoke of their reluctance to accept CDoO
assignments to revise and update curriculum,
They feel first, a loyalty to their trainees and
Secondly, that they cannot write quality
curriculum about the new technologies when, in
most cases, they personally have had limited or
no experience with them;

There is a need to obtain more frequent and more
substantive input from industry experts both
when developing and when revising courses,
Industry expert workers are the iost
knowledgeable of the new skills needed and the
technological changes occurring - their
Suostantive input to the job analysis and task

analysis process is critical;

19




23.8

23.9

23.10

23.1

23.12

23,13

16
There is a need to produce a ditferent type of
instructional resource for use by both the
trainees and instructors. Inflexible textbooks
and manuals for most vocational subjects should
be replaced by some type of learning packages
which are competency-based and more suitable
for individual and small group use;
There are too many levels .f approval required
for curriculum documents. A serious effort
should be made to determine how some of the
approvals might be eliminated and/or speeded up;
More attention should be given to efforts to
integrate the academic and vocational
instruction so as to achieve a higher level of
basic skill development among the trainees;
The CD Division needs a better staffing
structure for providing quick response
consultative and technical assistance in
curricul'um development and other training
matters to industry if that role is to be
accepted by VITB;
The cD Division staff do not currently conduct
computerized searches of the literature before
they begin a new development effort. Much time
and money can be saved by acquiring and
selecting/adapting existing print and audiovisual
materials whenever possible;

The CD Division staff need more opportunities




23.14

23.18

23.16

23.17

17
and time for continuing their own professional
development and upgrading their curriculum and
instructional development skilis;

The CDSs need more and closer secretarial and
technical support. considerable professional
time of the CDSs is now consumed in doing some of
their own copying, carrying materials back and
forth from the clerical pool, and in collating and
mailing materials;

The CD Division should be equipped with more of
the latest technology (word processing,
microcomputers, authoring software) for both
managing the complex curriculum process and to
aid in the actual deve'opment of high quality
materials;

The duties, tasks, and responsibilities of the
various departments within the CD Division
should be more clearly defined. AS much
authority as possible should be given to the
CDSs and their curriculum project teams;

The VITB should eéncourage and permit a
reasonable degree of curriculum innovation and
experimentation at the training officer, training
instructor, and head of department level, The
process currently being used is perceived by
some as highly centralized and very prescriptive;

and

21
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23.18 Although difficult to accomplish, the TACs need
to be more effectively utilized. They need to be
encouraged to initiate issues rather than
responding to VITB requests and primarily

reviewing curriculum documents,

summary of Findings

24

These findings have emphasized the weaknesses
uncovered because it is through the correction of these
that major improvements may be made. It would be
misleading, however, to let the concerns identified
overshadow the many strengths that are also present.
High among the many positives are the professional
dedication and competence of the CD Division managers
and staff, and the high quality of the many curriculum
documents that have been systematically produced. Also
noteworthy is the fact that both the staff and managers
appear to be very open to constructive changes that
ultimately benefit the VITB trainee. Such an attitude
will make the recommended changes which follow much

easier to accomplish.

Recommendations

28

The folllowing recommendations are focused on reducing or
removing the identified concerns and weaknesses (para
23) that exist in the present curriculum process. The
goal sought is to help make more achievable. the VITB

mission statement which reads "Every worker should have

22




26

19
the means to attain the highest level of competency in
his vocation or skill." The recommendations which follow
are made with that overall mission in mind and with the
full realization that the curriculem utilized in any
training or educational endeavour is one of the essential
ingredients to success. It is felt the char;ges
recommended will make the curriculum process more

effective and efficient as well as more responsive to the

rapidly changing technological world in which we live.

The recommendations are grouped into 3 categories in
order to provide an overall plan which is realistic and
achievable., Recommendations are categorized as short-
term (ie those which can be implemented within 12 months),
mid-term (ie can be implemented within 2-3 years), and

long~term (those requiring more than 3 years).

Recommendations, Short Ternm

27

The following short-term recommendations are offered:

271 Adopt the competency-based education/training
(CBE) approach to instruction aé described in
Annex L entitled "A Humanistic and Realistic
“Approach to Technical and Vocational
Instruction." See the Elements of CBE ip Annex G
for a list of the essential elements and
desirable characteristics of CBE programmes;

27.2 Adopt the Systematic Curriculum and

Instructional Development (SCID) Model (as

23




27.4

27.8

27.6

20
portrayed in Annex H) as a replacement for the
current curriculum model. See Annex I for more
information about the major activities,
outcomes, and products that are involved in
utilizing this rigoruus and systematic approach,
Identify a sexect team of appropriate
representatives of the Directorate, CD Division
and training staff (TM, HOD, TOs) to take an on-
site tour and inspection of model CBE programmes
operating in the United States and Canada. Upon
their return to VITB, this team should be charged
with providing a steering and planning committee
type of leadership in developing a comprehensive
plan for the implementation of CBE throughout
the VITB System (if they judge such action is
merited), This cadre should continue to perform
in a leadership role as the implementation
process is carried out;

Develop a comprehensive plan to provide
appropriate and indepth professional training in
both CBE and SCID for all VITB personnel on a
sequential basis;

conduct a rigorous DACUM job analysis as the
beginning point for all new training programmes
being developed, and a one-day modified DACUM
Update job analysis for all training programmes
being revised;

Adopt a DACUM PLUS voncept for courses Or

24




27.7

27.8

21
programmes where there may be justifiable
reasons for including content (historical,
institutional requirements, legal requirements,
etc) that goes beyond the requirements of the
trade or job, The key point here is that when
additional content/skills/attitudes are to be
éddressed, that information should be Clearly
identified along with the reasons for its
inclusion;

Immediately begin to conduct a comprehensive
DACUM type task analysis to rigorously analyze
the tasks that are identified in the job analysis

workshops. See Annex J for an outline and Annex

K for a sample task analysis outlining the type
of information to be Collected. Expert workers
from business and industry should be utilised
when conducting a DACUM task analysis to obtain
all of the up-to-date information ne=ded to
prépare the "training programme performance
standards" report (analysis phase product), If
the workers must be paid, it should be done
because this information must be obtained ang
can result in ma jor savings later on;

Reorganize the curriculum project teams for ajljl
Neéw curriculum development and revision efforts
such that whenever possible the CDS leading a
curriculum project is assigned according to

his /her own occupational Specialty to the

25
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maximum extent possible. Also charge eacn team
with the full development process and hold it
accountable for high quality and reasonable
productivity. Several efficiencies will be gained
by this type of structure as one unit will not
have to wait for anotaner, time will not have to be
spent organizing a new prodect team, studying the
previous team's work, etc;

27.9 Make conducting a thorough computerized search
of ERIC and other relevant data bases a required
early step in both the development of new
training programmes and in the revision and

updating of existing courses. There are

enormous amounts of high quality curriculum and
instructional material available for most .
occupations.‘ A search for relevant print and

supportive audiovisual macerial could save lots

of development time and cost. It is much easier
and quicker to select and adapt materials where
possible, and to develop only the locally special-
12ed materials unavailable from other sources.
serious consideration should be given to
acquiring CD-ROM equipment and a subscription to
one of the CD-ROM ERIC disc production service;
27.10 Develop a standard VITB format for all DACUM
competency profiles. while the DACUM chart
should be.ome a standard part of training

programme performance standards, it should also’

ERIC | 26

e




27.11

27,12

23
be used in other ways, Therefore, a high quality
artistic design should be prepared and used as a
basic design and format for all charts. Decisions
should also be made about what additional dazta
such as the date conducted, names of panel
members, the name of the DACUM facilitator,
worker behaviours, and general knowledge and
skills, tools, equipment, supplies, materials, etc,
will be consistently included. These profiles
should be made readily available to parents,
employers, and trainees;

Develop a standard VITB format for use in the
development of CBE learning guides (this
recommendation is made on the assumption that
CBE will be adopted on at least a trial basis).
Along with the agreed-upon format, it is strongly
recommended that a “developer’s guide" be
prepared to serve as a key reference for all
CDSs and CDOs;

Reduce the number of approvals currently
required to save time aind money, and to give more
authoi’ity and responsibility to the curriculum
specialists and training committees,
Specifically, it is recommended that the
Directorate approval be discontinued because
the personnel at that level usually do not
possess the technical expertise necessary to

make curricular content decisions, It is also

27




27.13

24
suggested that the curriculum be submitted to
both the TDC and TAC concurrently SO as to
shorten the development and revision cycle.
Basically, the CDSs and the CDOs should be
trusted to make appropriate use of the job and
task analysis data. The quality control function
should be delegated to the CD Division managers
and the 2 committees;
Involve the instructional staff (TOs, Tis, HODs)
in more appropriate ways so that they will
acquire more of a professional responsibility for
the curriculum being developed. Some TOsS
confided to the consultant that they oppose
assignments to the CDO role whenever the: can
because of the frustration that often goes with
it. It is recommended that the instructional
staff be involved in such development activities
as:
27.13.1 Helping identify expert workers for the
. DACUM job and task analysis activities;
27.13.2 Helping identify expert workers and/or
first line supervisors who can respond
to the task verifications;
27.13.3 Inviting them to observe the DACUM
workshop;
27.13.4 Inviting them to curriculum development
and impleméntation workshops so they

will better understand and support the




27.14

27.158

27,16

28
process; and
27.13.5 Assisting with the development of
materials using data from task analysis
“and material acquired through computer
searches, |
That serious consideration be given to using the
DACUM competency profile as one form of
achievement record (transcript) which the
trainees could use when seeking employment or
transferring into another training/educational
programme;
Provide specific Opportunities for all cpSs to
continue their professional growth and
development. oOverseas study opportunities
should be made available for the pursuit of
advanced curriculum development study and the
pursuit of undergraduate and/or graduate
degrees. Also provision might be made for short-
term attachments at model CBE institutions, at
the Ohio State University’s Center on Education
and Training for Employment, and other selected
institutions;
The VITB should continue to make use of
appropriate CBE programme implementation
Specialists as the implementation process gets
underway. The consultant can make numerous

recommendations if desired;




26

27147 A procedure should be devised whereby the

_ert workers can be obtained for a full 2 days
it .ceded to conduct a high qualify job analysis.
In some cases, the VITB may need to pay the
expert workers and conduct sessions in the
evenings or on weekends so as to gain the
required expertise;

27.18 As currently being conducted, the DACUM process
is not being used to identify the very important
worker behaviours (traits and attitudes) that
are so important to an employee’s Success. The

important behaviours should be identified for

the whole job during the job analysis and for
each task during the task analysis process; and
27.19 Give permission for TOs tO incorporate new
technological concepts into their training
programmes before the change is officially
adopted by the curriculum revision process. Only
the approval of the HOD should be required, along
with eventual written notification to the CD

pivision.

Recommendations, Mid-Term

28 The following mid-term recommendations are made:
28.1 The CD Division should acquire the resources and
a mechanism to provide quick response needs
assessment, job and task analysis, and other

training and curriculum development services to

30
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28.2

28.3

28.4

27
business, industry, and governmental agencies,
The rationale for providing these services is
threefold., First, VITB has personnel, who with
minimal additional training could be well qualified
to provide these services. Second, providing
them in a quick response and quality manner would
help strengthen the economic viability of the
companies, Perhaps most important, from the
view point of VITB's main responsibility, is that
providing such services on a cost-recovery
basis will further strengthen the VITB's linkages
with industry;

Conduct a DACUM job and task analysis of the
VITB CDS’s job to clearly define it for all
concerned. Since the CDS's job could change
considerably if the recommendations presented in
this report are implemented, this activity should
be carried out about 2 years from now;

Conduct a pilot test of the CBE programme design
in about 3 trade areas, once appropriate
materials have been developed or acquired and
instructional staff and training managers have
Prepared for their new roles and
responsitilities. A good formative evaluation
process should be used to guide in-course
corrections as may be necessarys;

Continue the implementation of professional

training on CBE and SCID as appropriate ie,
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28.5

28.6

28.7

28.8

28
management training for leadership personnel
such as supervisors, TMs, and HODs and
pedagogical training for TOs and TIS;

A 2 to § year effort should be launched with the
goal of identifying core skills, sometimes called
transferable skills, that are utilized in several
jobs or occupations. The trainee who acquires a
good number of core skills will likely have more
employment opportunities available and will even
be better positioned to transfer from one job to
another within the same company;

A similar effort is recommended to explore ways
to integrate academic and vocational
instruction. A number of pilot efforts recently
carried out in the United States have proven
very successful in helping to improve the
students’ motivation and acquisition of basic
skills;

It is recommended that increased attention be
given to the use of new instructional
technologies like: computer-based instruction.
some very successful basic math and English
language skill programmes have been developed
(eg IBM PAL system) to help in remediating the
basic skills of learners;

opportunities for TOs and TIs to obtain technical
skill and subject matter updates were reported

by some to be quite limited. This should be taken
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28.9

29
seriously and action needs to be taken to expand
the oppertunities for short-term industrial
placement, attendance at company technical
update meetings, trade shows, etc. It is further

recommended that at least one Saturday each

- term be devoted to technical update and/or

professional development. Such an activity could
be planned by a committee of HODs, TOs, and Tis
and might involve visits to industry, industry
experts conducting seminars, etc; and

Consider joining the National Alliance of
Community and Technical Colleges, a consortium
of institutions through the United States that
repreéent leadership institutions most of which
are heavily involved in CBE programme
operations, They are officially seeking
international members and would welcome VITB's
application. Members have wide access to each
other's curriculum materials and annually
conduct professicnal development conferences,

semiunars, etc.

Recommendations, Long-Term

29 The following long-term recommendations are advanced:

29,1

29.2

Continue the implementation of CBE into all viTB
training programmes;
Continue to refine the CBE programmes that were

initially developed; and
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29.3 conduct some summative evaluations of the CBE
training programmes to determine their cost,
overall effectiveness, and areas where further

improvements can be made.

conclusion

30

31

This comprehensive review of the VITB curriculum
development process is only one step in the very
important process of meeting the needs of VITB trainees
in the best manner possible. The goal, as stated earlier,
has been to look for ways to improve the effectiveness
and efficiency of the curriculum process. This review
has revealed that there are significant areas of
concern/weakness in the presént system of curriculum
development. Some of these concerns can be remedied
fairly quickly while others will require more time and
effort, if fully implemented. The consultant, based on his
considerable experience with CBE, DACUM, and curriculum
development, believes all of the recommendations can be
accomplished and would result in considerable

enhancement of VITB's many training programmes.

The current staff while very capable, hard working, and
dedicated should be afforded adequate consultant
assistance and additional trainiﬁg opportunities for
themselves, in order to assure the successful
implementation of both CBE and SCID. The provision of

high quality curriculum development under the SCID model
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and the effective implementation of CBE programmes
requires properly trained staff who understand fully the
new concepts involved and who possess the necessary

skills and attitudes to make both activities successful,

Last, but certainly not least, it remains for the
consultant to express sincere thanks to all of the VITB
staff he has had contact with for their help, cooperation,
and assistance which has been so freely given during his
stay. He would especially like to thank persons who
patiently responded to the many questions asked, and
persons who sought and shared the many publications and
reports requested. He has never worked with a finer
group of professionals, a group who in this case are
dedicated to doing their part to serve the VITB trainees

and doing it very well.




Annex A

Model for Training Design
and Evaluation

Identifying Training Needs

Identify the manpower problem

Carry out occupational analysis
Analyse the target population

Analyse training needs

. b B

Evalin’ating the Training Pro- Setting Training Objectives

ramme . . .
g Determine the entry requirements

Assess the attainment of the training

objectives —~  Set the training objectives
Analyse graduate job performance Design the tests to be used
Calculate the cost-effectiveness of Validate the training cbjectives
the project

!

D C '
Implementing Training Designing Instruction
Select and train the course instructors Design the instructional materials

Plan and set up the training facilities |—— —q—] Field test the instructional materials
Select the trainees Produce the instructional materials

Conduct the training programme
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ORGANIZATIONAL STRUCTURE AND MAJOR

CURRICULUM DEVELOPMENT DIVISION

rriculum Design

* Needs Identification

o Curriculum Design

* DACUM Workshops

* Consultancies

* Trade Textbook Development
« Coraputer-Based Instruction

FUNCTIONS OF THE

Training Standard

« Skills Standard

* DACUM Workshops
* Test Criteria

* TACs Operations

» ATC Approvals

Instructior~!_
DQVQ'QQIZA& |

» Training Specifications
* Instructional Materials
» TDCs Operations

Academic and Related
Studies

* English Language
e Math

* Science

* Related Subjects
» TDCs Operations
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VITB CURRICULUM DOCUMENTS

1 Training Standards Manual

The Training Standard for a course comprises the skills
standard/test syllabus and test plans. These 2 documents are used
to guide setters and moderators of test papers so that a consistent
standard is maintained for every series of test conducted.

»N

Trairning Specifications Manual

This manual serves as a teaching guide for the instructor. It lays
down the content of each unit of instruction and specifies what the
trainees is able to do after instruction. The instructions are
written behavioural terms. A curriculum feedback form is provided
at the end of the manual to enable training staff to give their
comments or suggestions at any point during the implemention stage.

3 Progress Tcst‘uanual

This manual contains a series of progress tests. A short

progress test is administered at the end of each theory lesson to
provide feedback to the instructor on the trainees’ progress and to
help consolidate instruction. These tests are not used to assess
trainees’ performance. A curriculum feedback form is also included.

4 Practical Work Manual

This manual contains & number of practical assignments which the
trainee is required to perform to develop and consolidate his
skills. It also contains one or more practical test projects to

. measure the attainment of skills after the trainee has completed a
cluster of skills in his esssignments. A curriculum feedback form is
also provided. '

5 Standard Training Equipment List (STEL)

A STEL specifies the type and minimum quantity of equipment and
tools needed to conduct a specific training course effectively. It
also gives an estimated cost of each of the items listed.

6 Institutional Norms (INs)

INs are standard guidelines established to facilitate provision of
the physical space for classrooms, laboratories, workshops and
other common facilitiss in VITB'’s i.aining institutes. :




Annex D

APPROVAL OF CURRICULUM

Curriculum Project Team

+

Manager of Curriculum Dept

f

Training Development Committee

¢

Training Advisory Committee

¢

Directorate

+

Vocational Certification Committee
(for skills standards only)

f
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VOCATIONAL & INDUSTRIAL TRAINING BOARD, SINGAPORE

CONSULTANCY ON EVALUATION OF VITB CURRICULUM MODEL

Programme for Dr Robert Norton

For the Periods 19 Feb - 7 Mar 90 and 16 - 25 Apr 90

First Phase

Ist week
19 Feb - 24 Feb 90
Person
Date Time Activity Venue Responsible *Person(s) Involved
Mon 0930 - 1230 hrs Orientation CVT Rm 2 M/CR Consultant, M/CR
19 Feb ’i
Briefing on adwinistrative '
matters - employment pass,
passport
1430 - 1530 hrs Clarification of terms of CVT Rm 2 DD/CD Consultant, DyD/P,
reference of consultancy DD/CD, M/CR
1530 - 1700 hrs Briefing on roles and CVT Rm 2 DD/CD Consultant, DD/CD
functions of VITB M/CR

Briefing on VITB Certification
System

Briefing on Curriculua Design
and Development in VITB

* CDS/CRI will be in attendance in all meetings and discussions to help the consultant
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Date

Tue
20 Feb

Wed
21 Feb

Thu
22 Feb

1045

1230

1430

0900

1115

1430

0900

1100

1400

- 1030

- 1215

hrs

1700

- 1100

1300

1700

- 1100

- 1300

1700

hrs

hre

hrs

hrs

hrs

hrs

hrs

hrs

hrs

Activitx

Discussion on and review of
process of identifying training
needo

Discusgion on and review of

process of setting training
standards

Lunch hosted by the
Director of VITB

Mapping out study strategy

Discussion on and review of
process of instructional design

Discussion on and review of
process of instructional design
for academic and related gtudies

Discussion on curriculum

implementat ion in industry-
based training

Discussion on test management

Open

Discussion on role of TACs in
curriculum development

Venue

CVT Rm 2

CVT Rm 2

Harbour City

Office

CVT Rm 2

CVT Rm 2

IBT Meeting Room

CVT Rm 2

Office

NIC Conference

Rm

Person

Resgonsible
M/CR

M/TS

M/ER
Consultant

M/1D

M/AR

M/1BT

M/TEA

Consultant

DD/CD

*Person(s) Involved

Consultant, M/CR,
CDSs of CR Dept

Congsultant, M/TS,
CDSs of TS Dept

Consultant, DVIT,
DyD/P, DD/CD, M/CR

Consultant, M/ID,
CDSs and CDOs of
ID Dept

Consultant, M/AR,
CDSs and CDOs of
AR Dept

Consultant, M/IBT,
POs of IBT Dept

Consultant, M/TEA,
TEds, TEAOs and
TEDOs

Consultant, CMTAC,
M/TS, CDS/TSI1

FAS



Date Time
Fri 0900 - 1300 hrs
23 Febd

1400 - 1700 hrs
Sat 0900 - 1300 hrs
24 Fedb
2nd week

26 Feb - 3 Mar 90

Date Time
Mon 090G - 1030 nhrs
26 Feb

1030 - 1230 hrs

1400 -~ 1700 hrs

Activit!

Discussion on curriculum
implementation

Examination of information on
activities carried out in
various phases of curriculum
development

Identifying Training Needs
Setting Training Standard
Designing Instruction
Implementing Training
Evaluating Training Programme

Examination of information on
activities carried out in the
various phases of curriculum
development (cont'd)

Activit!

Visit to a training institute

to view training facilities and

resources for various courses

Discussion with Training

Manager and staff on curriculum

laplementation and evaluation

Open

Venue

Board Room B
(Voc Dr)

Office

Cffice

Venue
T EE—

AMKVI

AMKVI Conference
Rm

Office

Person

Responsible *Person(s) Involved

S/TI13 Consultant, S/TI2,
S/TI3, M/CVG

Consultant -

Consultant -

Person

Responsgible *Person(s) Involved

TM/AMKV1 Consultant, TM/AMKVI,
HODsg/AMKV1I

TM/AMKV1 Consultant, TM/AMKVI]
HODs / AMKVI ,
Staff of AMKV1

" Consultant -
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Date

Tue
27 Febd

Wed
28 Feb

Thu
1 Mar

Fri
2 Mar

Sat
3 Mar

Time

0930

1400

0900

1630

1400

0900

1100

1400

0900

N900

1100

1230

1700

1030

1300

1700

1100

1300

1700

1700

1100

1300

hrs

hrs

hrs

hrs

hrs

hrs

hrs

hrs

hrs

hrs

hrs

Activity
Examination of training and

curriculum implementation in an
approved training centre

Open

Visit to a training institute
to view training facilities and
resources for electrical and
electronics courses

Discussion with Training
Manager and gtaff on curriculum
implementation and evaluation
Open

Discussion on the role of TDCs
ia curriculum development

Open

Review of curriculum materials
Review of curriculum materials
Briefing on the role of IM

Divn in curriculum development

Examination of AVA materials

Venue

Borneo Motors
Pte Ltd

Office

BMVI

BMVI Conference

Rm

Office

Board Rm A

Office

Office

Office

Office

Office

- Person

Responsible

*Person(s) Involved

Michael Koh
(Service/
Training
Manager)
Consultant

TM/ BMVI

T™/BMVI

Consultant

DD/CD

Consultant

Consultant

Consultant

DD/ IM

Consultant

Consultant, PO/IBTI,

Consultant, TM/BMVI,
HODs/BMVI

Consultant, TM/BMVI,
HODs and staff of
BMV1

Consultant, DD/CD,
M/AR, M/1ID, TDC
Chairmen

Consultant, DD/IM

.48
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Person

Date Time Activity ' Venue Rerponsible *Person(s) Involved
3rd week

5 Mar - 7 Mar 90

Mon 0900 - 1300 hrs Drafting of interim progress .Office Consultant -
5 Mar report
1430 - 1600 hrs Discussion on curriculum CVT Rm 2 Consultant Consultant, DyD/P
development
Tue 0900 - 1300 hrs Open Office Consultant -
6 Mar
1430 - 1700 hrs Presentation of interim progress CVT Rm 2 DD/CD Consultant, DyD/P,
report (Oral) DD/CD, Managers of
CD Divn
Wed 0900 - 1300 urs Discussion on workshops for CDSs CVT Rm 2 Consultant Consultant, DD/CD,
7 Mar Managers of CD Divn
1430 - 1700 hrs Discussion on computer CVT Rm 1 Consultant Consultant, DD/CD,
conferencing NPB staff

19 a()
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Final Phase

lst weqt

16 Apr - 21 Apr 90

Date Time
Mon 0900
16 Apr

1300
Tue 0900
17 Apr

1400
Wed 0900
18 Apr

1430
]

- 1230 hrs

hrs

1230 hrs

1700 hrs

1300 hrs

1700 hrs

Activity
Review of draft report

Printing and circulation of
draft report

Pr.sentation of draft study
report

Drafting of final report

Drafting of final report

Talk on Trends and Issues
in Vocational & Industrial
Training in the States

Office

Board Rm A
PSA Building

Office

Office

CVT Theatrette

Person
Responsible

Consultant

CDS/CR1

Consultant

Consultant

Consultant

Consultant

*Person(s) Involved

DVIT, DyD/P, DyD/T,
pp/Cbh, DD/PD, DD/IM,
DD/RT, M/CR, M/TS,
M/1ID, M/AR, M/IBT

VITB staff

T



Person

Date Time Activity Venue Responsible *Person(s) Involved
Thu 0900 - 1700 hrs Workshops for CDSs : Lecture Rm 2 Consultant CDSs

19 Apr to

Sat Alternative Curriculum Model

21 Apr DACUM Update

Task Analysis
Process for Curriculum Revision
Conducting Literature Saarch
Developing Business-Industry
Training Programmes
(Needs Assessment)
Competency-based Education
(Training)
Development of Learning Guides
Course Effectiveness Evaluation
Occupational Competency Testing

Sat 0900 hrs Printing and circulation - CDS/CR1 -
21 Apr of draft final report

f" 3
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2nd week

23 Apr - 25 Apr 90

Person
Date Time Activitz Venue Responsible *Person(s) Involved
Mon 0900 - 1230 hrs Workshops for CDSs (cont'd) Lecture Rm 2 Consultant CDSs
23 Apr ‘
1430 - 1645 hrs Discussion on test item T&E Conference Consultant M/TEA, M/TED
development and banking Rm
Tue 0900 - 1130 hrs Evaluation of consultancy CVT Rm 1 Consultant Consultant, DyD/P,
26 Apr project DD/CD, Managers of CD
Divn
Discussion on follow-up actions
1430 - 1600 hrs Discuysion on issues pertaining DVIT Office DVIT Consultent, DVIT
to vocational training
Wed 0900 - 1200 hrs Presentation of consultancy CVT Theatrette Consultant DD/CD, DD/CET,
25 Apr report DD/INT, TMs, HODs,
' Managers of CD
Divn, CDSs, CDOs
0900 - 1700 hrs Workshops for CDS (cont'd) Lecture Rm 2 Consultant CDSs
Disk CUlJl - consul
/tk/ts 5(:




LIST OF PERSONS CONTACTED

VITB Directorate
1 Dr Law Song Seng
2 Young Pak Nang
3 Ng Ah Seng
4 Wong Nyip Toong
ign ne
5 Cheong Sun Sin
6 Miss Choo Nah Nah
7 Stephen Chan Kim Seng
8 Tan Peng San

Irxaining Standard Department

9

10

11

12

13

/gih2

Mrs Seow-Tang Hong Ying

Mrs Chiew Choong Hing
Koh Boon Leng
Poh Kheng Guan

Chia Teck Chong

DW4/CR5 - Persons,Doc 1+

Director & Chief Executive
Officer

Deputy Director/Professional
Devel opment

Divisional Director/Curriculum
Development

Divisional Director/Instructional
Media

Manager/Curriculum Design

Curriculum Development Specialist/
Curriculum Design

Curriculum Development Specialist/
Curriculum Design

Curricul .n Development Specialist/
Curriculum Design

Manager/Training Standard

Curriculum Development Specialist/
Training Standard

Curriculum Development Specialist/
Training Standard

Curriculum Development Specialist/
Training Standard)

Curriculum Development Specialist/
Training Standard)
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Instructional Development Department
14 Lee Fook Kee - Manager/lnstructional Development

15 ‘Abdul Rahim Bin Mahmood . Curriculum Development Specialist/
Instructional Development

16 Miss Ho Mun Yee . Curriculum Development Specialist/
Instructional Development

17 Seow Kin Siong . Curriculum Development Specialist/
Instructional Development

18 Mrs Seah-Teo Beng Ngoh . Curriculum Development Specialist/
Instructional Development

19 Sim Chin Hang . Curriculum Development Specialist/
Instructional Development

20 Gerald Tay - Curriculum Development Specialist/
Instructional Development

21 Teo Guan Teng .  Curriculum Development Specialist/
Instructional Development

22 Wah Tee Boon . Curriculum Development Officer/
Instructional Development

23 Cheng Joo Juan . Curriculum Development officer/
Instructional Development

wm_gguss_d_mmmm
24 Chong Fook Keow - Manager/Academic & Related Studies

25 Mies Iris Seet . Curriculum Development Specialist/
' Academic & Related Studies

26 Sunny Ng . Curriculum Development Specialist/
Academic & Related Studies

27 Wu Hoi Soon .  Curriculum Development Specialist/
Academic & Related Studies

28 Miss Tan Juat Fong .  Curriculum Development Officer/
Academic & Related Studies

/gih/rs

DW4/CR5 - Persons.Doc 2+

1
rd
.




29 Szeto Yee Jean
30 Miss Jasmine Wong
v ar
31 Lee Tong Seng
32

Mohd Amanullah Bin Peer Mohd

; onal Trainiog D

33 Chiang Cheng Pun

34 Soh Juin Wei

GCou i \'s

35 Lim Chong Leong

36 Ang Chai Soon

37 Derrick Tan

38 Foo Chek Luan
39 Choo Gim Soon
40 Chang Kim Chai
/gih

DW4/CR5 - Persons.Doc 3+

Manager/Tests & Exams Administration

Tests & Exams Administrative Officer

Tests & Exams Development Officer

Tests & Exams Development Officer

Supervisor /Training Institutes

Supervisor /Training Institutes

£

Manager/Counselling & Vocational
Guidance

Manager/Industry-Based Training

Programme Officer/Industry-Based
Training

Programme Officer/Industry-Based
Training

Programme Officer/Industry-Based
Training

Programme Officer/Industry-Based
Training
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41 Kok Kam Wah -
42 Heng Boon Liat -

Wong Sze Ho -
44 Ong Kim Peng -
45 Edwin Low -
46 Mrs Yap Chin Leong -
47 Kok Kok Lin -
48 Mohd Yunos -
49 Ng Chwee Chan -
50 Chew ¢k Soo -
51 ran Keng Siong -
52 Lew Yew Tong -
53 Ho Bee Heng -
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54

55

56

57

58

59

/gih2

Jimmy Ho

Lim Seng Fatt

Tang Keng Yew

Miss Lim Bee Choo

Exric Low

P A Hameed

DW4/CR5 - Persons.Doc 4+
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Training Manager

liead of Department/
Basic Vocational Training I

Head of Department/
Basic Vocational Training II

Head of Department/
Metal Machining

Head of Department/
Motor Vehicle Mechanic

Head/Academic Studies Unit

Head/Extra-Curricular Activities
Unit

Training Officer
Training Officer
Training Officer
Training Officer
Training Officer

Training Instructor

Training Manager

Head of Department/
Electronics Servicing

Head of Department/
Electrical Fitting

Head/Academic Studies Unit

Head/Extra-Curricular Activities -
Unit

Head/Administration Unit




60 Ng Hung Jeng

6l Lee Khuang Choo
62 Foo Kok Suan
Approved Training Centre
Borneo Motors (S) Pte Ltd
63 Michael Koh

/gih2

DW4/CR5 - Persons.Doc S

Training Officer
Training Officer

Training Officer

Manager/Training & Services
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Annex G

ELEMENTS OF CBE
Essential I -

1. Competencies to be achieved by the learners are rigorously identified, verified,
and made public in advance of instruction.

2. Criteria to be used in assessing achievement are explicitly stated ar.d made public
in advance.

3. The instructional program provides for the individual development and evaluation
of each of the competencies specified.

4,  Assessment of competency takes the trainee’s knowledge and attitudes into
account but requires actual performance as the primary source of evidence.

S.  Learners progress through the instructional program, at their own best rate, by
demonstrating the attainment of specified competencies.

Instruction is individualized to the maximum extent possible.

6

7.  Learning experiences are guided by frequent feedback.

8.  Emphasis is upon students’ achiev2ment of exit requirements.
9

Instruction is individually paced rather than time-based.

10.  Instruction is field-centered using realistic work situations and actual on-the-job
experiences.

11, Instructional materials are:
a. modularized
b. mediated
¢. Flexible with both required and optional learning activities provided

12. The instructional program as a whole is carefully planned and systematic--
evaluation data is used for program improvement.

©
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» PROPOSED CURRICULLM MDDEL
PHASES 'MAJOR COMPONENTS

Annex 4
A-l A-2 A-3
- Conduct Conduct Con fuct
A--ANALYSIS Needs =—————d>  Job  —————p- Task
Analysis Analysis Verification
A4 A5 R
Select Conduct
Tasks for ————p- Standard Task
Training Analysis
B-1 B-2 B-3 B4
Determine Develop Develop Develop
B--DESIGN Training ——»- Learning ~—-Performance —» Training 4-4
Approach  Objectives Measures Plan
C-l-a C-l-lb C-3
. Develop Develop Develop
C--DEVELOPMENT Competency Curriculum -—p- Supportive
Profile Guide Media
L
C-2-a C-2-b C4 “I
Develop Develop Fleld =Test/
Learning Lesson Revise
Guides/ Plans Materials
Module: ¥ '
—
D-1 D-2 D-3 D4
. . Implement Conduct Conduct Document
N ENTATION Training — Training > Formative ~™ Training [
Akl Plan Evaluation
A J
E-1 E-2 E3
i Coaduct Analyze Initiate
E--EVALUATION Summative =3 Information - ~ Corrective 4=
Evaluation Collected Actions

l{llC SYSTEMATIC CURRICULUM AND INSTRUCTIONAL DEVELOPMENT (SCID)

ERIC
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- Proness data collaection

- Product data collection

- Follow-up data collection
~ Cost data assembled
Analyze Information Collected
~ Compile data

- Interpret data

Initiate Corrective Actions

- Process feedback
- Product feedback

- Pollow-up data

- Programme cost data

0 Description of Programme
Inprovesesnts Meaded
0 Programme Improveasnt Plan

Phases Major Activicties Outcones Hajor Product(s)
Analyais 0 Conduct Needs Analysis 0 Genxral Neods Identified Training Programme
~ Identify job needs Performance Standards
- Identify company needs
- Identify trainee needs
0 Conduct Job Analysis 0 DACUM Chart or Duty and Task
~ Identify job/duties/tasks List
~ Verify job tasks 0 Task Verification Data
- Select tasks for training 0 Tasks to ba Isxluded in
Training Programme
o Conduct Task Analysis 0 Instructional Requirements
~ Ideatify steps for Bach Task Including
= Identify knowledge needed Specific Perforwance
~ Identify safety Standards
factors/attitudas
= Identify parformance
standards
Identify worker decisions
Identify tools, aquipment &
supplies and materials
Design 0 Determine Training Approach o Specification of Prograsme Curriculum Design
- Specify programme design Design, Entry Requiresents, Specifications
~ 8Specify entry requiresents and Training Settings
- Specify training settings
0 Develop Learning Objectives 0 Performance and Enabling
0 Davelop Perforwance Measures Objectives
- 8Skill assessment 0 Testing Specifications and
- Attitude ansessaent Heasures for Knowledge,
~ Knowledge assessment Skill, and Attitude
Assessment
0 Develop Training Programme 0 Description of PFacility,
Specifications Squipsent, Staffing, and
- FRacility needs other Programme
- Equipsent needs Specifications -
-~ Staffing needs
Development 0 Develop Competency Profile 0 Competency Profile 0 Competency Profile
0 Develop Trainee Materials 0 Leaming Guides 0 Learning Guides -
0 Develop Supportive Media ¢ Supportive Media o Audiovisual Haterials
o Develop Training Officer/ 0 Training Officer/Instructor 0 Instructor’s Guide
Inatiuctor Guide Guide
0 [Field-Test/Revise Materials
Inplementa- o Implessnt Training Plan Compstent Workers
tion = Recruit/select trainees 0 Students/Trainees
= 8elect and train staft o Qualified Staff
= Securs neaded facilities/ o Required Bquipment and
squipmant Yacilities Training Programme
- Schedule instructions ‘0 Training Schedule Achievement and Improvement
o Conduct Training o Qualified Workers Report
o Conduct Formative Bvaluation 0 Programma Improvesent Data
o Document Training Results 0 Traines Achievesant Data
Evaluation 0 Conduct Sussative Evaluation 0 Summative Data

o Programms Bvaluation and
Isprovesent Plan
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Annex J

TASK ANALYSIS

Analyze Each Task to Identify:

1. Steps/Activities Involved

2. Tools, Equipment, Materials &
Supplies Used

Related Knowledge Required
Safety Concerns.

Attitudes, (Behaviors) Involved
Performaﬁce Sténdards Expected
Decisi'ons, Cues, & Errors

Other, as Desired/Required
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TASK ANALYSIS FORM

'UTY: Dats:
Content Expert(s):
‘ASK:
Recorder:
Stenderds Tools, Equipment,
Stops (How Well) mmm.: Supplies Related Knowledge Safety Attitudes

bt
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DECISIONS

CUES ERRORS
Identify Decisions that Must Identify the Data Neaded for | Indicats What Will Result if
be Made Making Correct Decisions Incorrect Dacisions are Made

b
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Annex L

COMPENTENCY-BASED EDUCATION AND TRAINING:
A Humanistic and Realistic Approach to
Technical and Vocational Instruction

Introduction

When teachers and administrators are asked to consider changing their
instructional programs fram the conventional lecture~discussion approach to
the competency-based education (CBE) approach, they logically and quickly
ask, why is it really bet_er? Many persons have already concluded that it
is indeed better because they feel that it permits more students to reach
a higher level of attaimment and that it is especially suitable for special/
exteptional students who have not axperienced success in regular programs.

Before going further, let's loock at what some of the authorities are
saying about CBE. The National Academy of Sciences, in a report released
in 1983, stated-~-

Unions, educators, and employers should work to change the requirements
for the completion of cooperative education ani apprenticeship programs:
they should be based on competence rather than time. Th's change will be
fraught with difficulties and will require the expenditure of congider-
able money and time, but we believe it is extremely important. . . . The
difficulties in deciding what competencies ghould be included, deciding
what leavels of gkill are required, and determining how to measure these
abilities are not *v be underestimatec.!

Gary warner, speaxing on behalf of the Associated General Contracters
(AGC) of America before a subcommittee of the U.S5. House of Representatives,
stated=-- '

AGC believes that construction craft training programs must follow a
competency=based approach with each individual progressing at a rate
conmensurate with a demonstated ability to perform, as opposed to a
specified length of time.

Aside from establishing 2 more efficient vehicle for construction train-
ing in general, competency~bassd instruction provides a better means to
facjlitate the entry of females and minorities into the industry. With
certified skills attained over minimal periods of time, females and
minorities can represent to the construction contractor an available
manpower resource which can be based on skills and not arbitrary quta
requirements established by the federal government. Having been evalu-
ated against performance standards, such a manpower pool represents
trained craft workers capable of functioning on a job site and seeing a

1. Susan W. Sherman, ed. Education for Tomorrow's Jobs. Washington, IC:
The National Acadamy of Sciences, National Acadamy Press, 19813,
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project to completion. Competency-based training also permits the
varying rates of advancemant necessary to maintain the enthusiasm of the
lower~than-average and the faster-than-average trainee.2

Dr. Daniel Lyons, Director of Training for the Goodyear Tire and Rubber
Company, speaking before the same U.S. House of Representatives subcommittee,
stated-~-

We believe that the critical, cenrral issue in apprenticeship training is
that the wasteful . medieval concept of time-based training must be dis-
carded in favor of competency-based training. . . . The student proceeds
through the training on tha basis of demonstrated competency rather than
on the basis of elapsed time. The supericrity, validity, and practical-
ity of competency~based training has been thoroughly and repeatedly
demonstrated and documented in technical training throughout industry and
the military services,

The Goodyear Tire & Rubber Co—pany is totally committed to competency-
based training. Several years ago we dscided that we would no longer

participate in time-based apprenticeship programs.

It is obvious that time~based traditional programs, which extend
training time far beyond that which is necessary to acquire required
skills and knowledge, are inefficient and wasteful of financial
resources and human talent. U.S. business and industry, engaged in
increasingly severe and sophisticated global competition, cannot
tolerate this waste, Wwhat may not be so obvious ig that campetency=-

based training programs consistently produce graduates who are better
qualified than those from traditional time=based programs.3

Given these comments, which should stimulate any educator's interest in
looking at CBE more closely: let's look at what makes CBE so different. ToO
understand what CBE really involves, we will look closely at the following
four major subtopics:

* Defining Competency-Based Training

* Identifying Training Program Needs

* Developing the Curriculum

* Developing Competency-Based Instructional Materizl
* Developing Competency-Based Education/Training

2. Gary Warner. A statament made on behalf of the Associated General
Conitractors of America before the Subcommittee on Employment Opportunities of
the Committee on Education and Labor, United States House of Represantatives,
November 17, 1983.

3. J. Daniel Lyons. A statement made on behalf of the Goodyear Tire and
Rubber Company before the Subsommittee on Employment Opportunities of the
Committee on Education and Labor, United States House of Representatives,
November 17, 1983,
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Before proceeding, it should be noted that terms and aczonyms for these
programs abound: CBE, CRWI, PBE, PBI, CBVE, CBVI. What is important is that
all such programs, regardless of the specific names attached to them, should
possess ths essential and desirable characteristics described below in crder
to be congidered truly competency= or performance=~based.

Defining Competency-Based Training

To comprehend fully the meaning of CBE, one must be aware of the
essential elements and desirable characteristics of such programs. There are
five essential elements:

l. Competencies to be achieved are carefully identified, verified, and
made public in advance==This simply means that the important entrye-
level competencies for any occupational program area must be identi-
fied in some appropriate manner, verified as relevant by experts who
know that field, and then made known to studerits and everyone else
interested in what the program is designed to teach.

2. Criteria to be used in assessing achievement and the conditions under
which achievement will be assessed are explicitly stated and made
public in advance-=This means we are going to eliminate guessing
games about what parts of the course are important and tell students
exactly how their performance will be evaluated. The implementation
of this essential element also means that we are giving up the tradi-
tional norm-referenced approach to the evaluation of student acnieve-
ment in which the focus is on comparing a student's progress with
that of other students. 1In its place, we are adopting the criterion-
referenced approach in which each individual student's progress is
compared with previously established criteria that are made Ziown to
all who are concerned.

3. The instructional program provide. for the individual development and
evaluation of each of the competencies specified--What we are saying
here is simply that each student shall be given the opportunity to
develop each of the competencies important to hjz/her training pro-
gram, and that each student will be given the oppurtunity to demon-
strate attainment of each competency. This essential element has
strong implications regarding the need to individualize CBE programs
to the maximum extent possidble and for the type of instructional
materials needed to make individualization possidle.

4. Assessment of competency takes the students' xnowledge and attitudes
into account but requires actual performance of the competency as the
primary source of evidence==CBE goes beyond the traditional educa«
tional expectation that students should know the "how" and "why" of
things and places & strong emphasis on the "ability to do” as well.
Of course, in order to perform a task correctly, the student will
need to acquire the necessary prerequisite knowledge and attitudes.




Acquiring the necessary prerequisite knowledge and attitudes in-
volved, however, does not by itself ensure the student's actual
ability to perform important competencies.

Tt is with regard to this essential element of CBE that many programs
fall short, relying instead only upon paper-and-pencil tests of cog-

ni=ive understanding as proof of compatency. While such measures can
appropriately be used to assess prerequisite nowledge, they must be

supplemented by performance-oriented, process-and-product checklists

or other measurement devices that permit assessment of the student's

actual ability to psrform the expected competencies.

5. Students progress throuyh the inetructional program at their own rate
by demonstrating the attainment of specified competencies--said in
another way, we want to make time the variable and learning the con-
stant. Again, it is clear that some individualization of instruction
ig called for. Whiles student progress is dependent upon the demon-
stration of competencies, this elemant doces not mean that reasonable
time limits cannot be imposed upon the students. Some parsons may
want to interpret this element to mean that only the student is
accountable for his/her progress. Not so-~a CBE program places
accountability for learning squarely upon the shoulders of both the
learner and the instructor. :

In addition to the five essential elements of CBE programs, there are a
nunber of facilitating or supporting characteristics. Thess can be grouped
into instructional characteristics and administrative characteristics. These
facilitating characteristics help bring the potential of CBE into full real-
ity. They allow students to learn efficiently and instructors to teach effec-
tively. They make vocational education rore rational and relevant than ever.
A vocational-taechnical program is considered to be fully competency-baged when
it exhibits most of the characteristics listed in the following two facilitat-
ing categuriez.

Facilitating Instructional Characteristizs

The instruction is designed to include the following ingtructional
elements:

o The instructional materials used (e.g., learning guides or modules)
are keyed to the competancies to be achisved.

» Enviromments that duplicate or sirulate tha work place are available
to students during competency dsvelopmeut.

¢ Basic knowledge or background theory is learned as it is needed to
support competency development.

o Students are informed about the traits and attitudes important to
workers in the occupation and are periodically evaluated regqarding
their attaiment.

75




¢ Each student is given continual and detailed “eedback on competency
development.

° A variety of learning styles and teaching strategies are provided
for.

* Students with appropriate prerequisite skills and knowledge may
bypass instruction on competencies already attained.

racilitating Administrative Characteristics

The program is organized and supported administratively to include the
following elements:

¢ Program completion is based on satisfactory achievement of all
specified competenciass.

o Students can enter and exit from the program at different times.

o Individual student records are ms:~tained and reflect student
progress at any given point in time.

o Materials, space, and equipment are available when needed by students
and instructors.

®* The racord~keeping system permits student transfer into and ocut of
the program without requiring duplication of instruction on
competencies already achieved.

o The requirement of a designated number of hours of instriction is
removed from the criteria for program complation.

o Records of competency attainmsni zre vroviced to students and
prospective employers.

o Student grades, if used, reflect the lavel of competency achievement
attained.

o Credit, if awarded, is given for competencies achieved as a result of
instruction and for demonstration of previously acquired campetencies.

o Student fees are individually assessed and ars based on the time
actually spent in . ® program and the instructional rescurces used.

When we add the facilitating characteristics of CBE to the five esential
elements, the graphic presentation looks like the one shown on the following
page.

Thug. the facilitating characteristics support and enh»-ce the potential

inhersnt In the whole CBE process. While the five assential elomants must be
established with all due rigor and without compromise, it is in the facilitat-

ing characteristics that program individuality and adaptability come in. The
logic of the facilitating characteristir is sc clear that most vocational ad-
ministraters and instructors can accept them in principle without difficulty.
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ESSENTIAL ELEMENTS AND FACILITATING
CHARACTERISTICS OF CBE

——

FIVE FACILITATING
ESSENTIAL INSTRUCTIONAL JoB
ELEMENTS CHARACTERISTICS COMPETENCE

4

FACILITATING ADMINISTRATIVE CHARACTERISTICS

For a graphic illustration of what CBE means to the student functioning
in such a program, see Attachment A. Anothsr model illustrating how a sctudent
may enter, exit, and re-anter a CBE prograom is illustrated = Attachment B.
When implementing CBE, considerations must be given to mow.f£ying the tradi-
tional instructional and administrative processes so as %o facilitate the
movement of students through this type of learning and evaluation sequence.

Advantages of CBE

The underlying concepts of CBE are considered by many to be extensions
and elaborations of the mastery learning concept proposed by Jonn Carrolléd
in the 1960s and Benjamin Bloom5 in the early 1970s. Their thinking is sub-
stantiated by research results that show that, given favorable learaing condi-~
tions, most people can learn almost anything. TIf this seems farfetched, con-
sider the automobile. Here is a fearsome, poweriul, and complex machine. Yet
practically every adult American has learned to drive it at high speed on the
highway, though some of them may not have learned how to read or write or do
simple arithmetic. The difference is that in learning tu drive they had moti-
vation and favorable learning conditions.

When you accept that most people can learn, then it ias difficult to be
satisfied with the "normal cu:ve"” of instruction in which & certain percentage
of students are expected to fail or do poorly. Instead, you teach for success

4. John 8. Carroll, "A Model of School Lsarning,"” Teachers College Record,
64 (1963): 723=733,

5. Benjamin S. Bloom, Human Characteristics and Schocl Learning (New York,
NY: McGraw-1'i11l, 1976).
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and expect every student to achieve each required skill befora moving c¢n to
the next one. To be sure that competency is achieved, you change the learning
condizions if necessary; you do not eliminatwe skills or try to change the
students.

The traditional view of learning s that thare are good learners and poor
learners. In this view, the individual's ability to learn is considered to be
a vather permanent trait, and a student's position on the normal curve is ex-
pected to remain fairly constant throughout school. Based on this traditicnal
view, the important task of a school or college would be to teach those that
can learn and weed out those that can't.

A more recent idea is that there are faster learners and slower learners.
Much educational effort has been @xpended to provide slowsr learners with the
extra time and special help they need in order to achieve. Individualization
of instruction and extended laboratory time are examples cf the ways instruce-
tors have sought to meet the needs of slower and more rapid learners. It has
become evident that slower learners can ultimately meet the sams criteria as
faster learners, and they seem to be able to learn equally comriex and
abstract ideas=~if given the nscessary time to do 8o.

Bloom's recent ressarch has led us to the view that, given favorable
learning conditions, 95 percent of people can learn almost anything. In
addition, the mastery learning principle contends that most students become
very gsimilar with regard to learning ability when provided with favcorable
learning conditions. 'The term favorable learning conditions is, of cowse,
the c¢rucial element. This may include extra time, additional instruct: 1
variety of instructional media, or field~baued learning experierces, am |,
other things.

'"his means that educational institutions should provide for a variety of
student learning styles and rates, that students sheculd demonstrate competence
in one 3kill before moving on to ancther, and that instructors must be able to
deal with students as individual learners rather than as membars of a large
group., It also implies that subject-matter content must be carefully identi-
fied and organized. In short, it leads to competency-based education. A
brief summary of how CBE can benefit the major participants and the communi-
ty-=gstudent, teacher, administrator, and business, industry, labor-<-is shown
on the next vage.

There ara also significant benefits associated with CBE in the area of
aducational sdministracion and management. “hese benefits sre viztually
automatic when you install this approach. Among the most important are the
fcilowing:

¢ Students with a wide range of entering zkills can be accamwdated.

¢« Facilitiee and work stations can be uszed more fully.

o Progrzm completers can be placed in jobs more readily because they
enter the job market all through the year.



CBE BENEFITS

Student

(-]

The learner will achieve competencies required for employment.
Learners progress at their best pace to achieve occupational skills.
A wide range of abilities can be accommodated within a program.

The learner builds confidence by succeeding in learning.

The presentation of content is more consistent.

More learning options are availabls to all students.

The learner is presented with a transcript of the competencies
achieved.

Teacher/Instructor

Time is used more efficiently and effectively as a leader or manager
of the learning process rather than a "provider of information."”
More time is spent working with students individually and in small
groups.

less time is required to prepare and make lectures,

lLess time is required to develop and grade paper-and-pencil tests.
More time is spent evaluating students ability to perform essertial
occupational gskills.

Administrator
v Instructional staff can be used mre efficiently.
o Building and instructional equipment can be used more efficiently.
o Placement of graduates in jobs is assigted.
¢+ Students with a wide range of entry-level skills, including

haniicapped, can ba accepted,

Articulating secondary, postsecondary, and part-time adult
instructional programs is easier.

Satisfaction of seeing students achieve their goals.

Greater support of training programs by business, labor, and
industry.

Business, Labor, and Industry

Optimu: involvemsnt in the identification of competancies to be
learned by the student.

More substantive involvement of industry experts in establishing
performance criteria and other industrial expectations.

Availability of potential employees trained in the skills required on
the job.

Better collaborative and more trusting relationships with the
schools/colleges.
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. The business community ig substantively involved in the institution's
programs because they are participants in the competency identification
process,

o New programs can be readily set up; existing program- can be easily
revised and kept currant.

o The instructional staff can be used more effectively because they
have more time to work with individuals and small groups of students.

o Capital ocutlay funds can be used more sfficiently because it is not
necessary to have so many duplicate tools and equipment.

o Students with special/exceptional needs can be accommodated into
regular vocational programs by selecting competencies according to
their specific newsds and abilities.

© Part-time instructors can be used efficiently when the CBE program
and materialsg are in place.

¢ Program continuity can be maintained even as staff members change.

Related to the management benefits-of CBE are the educational benefits to
students. Among the most important educational benefits are the following:
¢ Tach learner can progress through the pfoqram at ais/her best rate.

° Each student can learn using his/her preferrad learning style,

o More learners achieve competence than in comparable conventional
training programs.

o Learners with .ittle previous educational success build self-
confidence and self-reliance Ly succeeding in a CBE program,

o Students learn to cooperate rather than compete for grades.

Implementation Requires Training and Resources

That CBE will probably cost more to establish and operate is probably
best described as an honest misconception. There is no doubt that it will
cost money to establish a CBE progrma. Several types of start-up costsg are
invelved, including the need to provide for (1) the time of faculty and
administrators i‘nvolwed in the program planning and development process;

(2) the inservice education of all staff about all aspacts of CBE curriculum,
instruction, and program management; and (3) the purchase or develiopment of
instructional media and printed rwterials. It is highly questionarle, how=
sver, that these initial development costs are any more than they would Le to
begin any other type of new program.

As regards oparational costs, therw are likely to be some increased ax-
penditures. More support staff may be needed to manage the large variety of
printed and audiovisual materials used. If learning guides or other printed
materials are produced inshouse, this will result in the use of more papar
supplies. Incresased use of consumable materials in shops and laboratories



is also likely because of the repeated practice requirsd for all students to
achieve competence.

However, there will also be some savings on operational costs. Probably
the major savings will result from the thousands of dollars that can be saved
on major equipment. In a lockstep, conveantional welding class, for example,
most if not all the students would need to have access to arc welders at the
same time-~hence the need for 10 to 15 welders, which would be used used only
nart of the year. with CBE, three welders may be enough, because class

‘mbers will be learning those skills at different times as they learn at
different rates or take different "paths® through the program.

One element that characterizes institutions that have successfully
implemented CBE, however, is consistency. Regardless of how you decide to
approach instructional delivery, it is highly recommended that the approach be
common to all programs. While flexibility and creativity are still possible,
sane uniformity facilitates student and instructor adjustment to CBE.

Sstaff Orientation

When the elements of your instructional delivery system have been deter=-
mined, you must initiate the crucial step of staff orientation. Inservice
training on each aspect of your CBE approach will be necessary. Small-group
instruction or one-on-one assistance seem to be the most effective training
strategles to use., If resources permit, establishing a CBE staff resource
center that houses materials on CBE development and implementation is an
excellent idea. Visits to CBE programs, attendance at CBE conferences, and
enrollment in courses on CBE are othér viable staff dev: lopment options. As
you develop your long-range CBE plans, do not neglect to allocate funds and
resources for staff developmant. No matter how affective your plan looks on
paper, it will be you and your staff--working together--who will make CBE
succeed.

Identifying Training Program Needs

It is often said that if you don't know where you want to go, any route
will get you there, even though you probably won't know when you have arrived.
Take the case of the airline pilot who announced to his passengers over the
public-address system, "I've got some good news and some bad news. rirst the
bad news: We're lost! Now for the good news: We're x.king very good timel"

Needless to say, successful airline pilots and ship captains uge maps and
various tools to plan their routes s as to ensurse that they will arrive at
their predetermined uestination quickly, safely, and as economically as possi-
ble. In a like manner, vocational=technical administrators at all levels must
understand and effectively use the tools and techniques of educational program
planning. without effective planning, the predetermined United States
legislative goal of "strengthening and expanding the economic base of the
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Nation, developing human resources, reducing structural unemployment,
increasing productivity, and strengthening the Nation's defense capabilities
by assisting the states to expand, improve, and update high~quality programs
of vocationale-technical education"® is not likely to be achieved.

Cne state director of vocational education describes the role of the
local administrator in planning this way:

Perhaps the most important work that an administrator does is to plan for
the future. If planning is wall done, then the axecution of the program
can be accamplished #ith a minimum of problems. Probably what is more
important is that the program will meat the needs that the administrator
has perceived.?

The word planning means different things to different people-~some isact
positive.y (who can be against it?) and some react regatively (who's got time
for 1t?). Planning may be defined simply as the intentional, rational process
of devising a future course of action. Planning is nothing mcre than pre-
paring for the future, whatever ‘orm that preparation takes. All individuals
who survive for any length of time do it.

6. Carl D. Perkins Vocational Education Act, U.S. Houze of Representatives,
October 2, 1984.

7. Local Educational Agency Vocational Education Program Planning Guide
(Charleston, WV: State Department of Education, Mureau of Vocational,
Technical, and Adult Education, n.d.), p. 1.
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Identification of Programs and Services Needed

This activity involves the identification of the vocational programs and
services nseded, using (1) all the information that has been gathered about
canmunity, individual, and labor needs; and (2) the data obtained fram the
analysis of existing programs and services. The pulling together of all the
major data inputs in order to arrive at a documented list of the vocational
programs and support services needed is illustrated on the following page.

This activity has been described by some planners as a type of "discrep-
ancy analysis.” The analysis of “he.community, individual, and labor needs
data results in a description of "what ought to be,"” while the analysis of
existing programs and services resuits in a description of "what currently
is." iherever a gap exists between "what is" and "what ought to be,” it
may be said that another need or problem still exists. Onca these problems
or uvnmet needs are identified and documented, they can be prioritized, and
recammendations can be made for alleviating them. At least four types of
recommendations may be the product of this problem=-solving activity. These
recommendations will normally include the following:

o Recommendations concerning what programs and services should be
continued as is

o Recourendations concerning what programs and services shoul?
modified

* Recommendations concerning what programs and services should be
discontinued or phased out

°* Recammendations concerning what new programs and services should be
added

The identification of needs or problems should not be viewed as criti-
cisms of the current programs and services, but as deficiencies that should
help planners and decision makers plan vocational eduwcation programs that
will better serve the needs of the institution's clientele.

Developing the Curricylum

No single curricular element is more important to estahlishing a CBE
system than the careful identification of competencies. Regqardless of the
instructional delivery methods used, to be competency-based a program must
be based on the competencies (tasks) identified by successful workers in the
occupation through a valid occupational analysis process. While several valid
approaches ars available, you must decide which approach is most acceptable.
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RELATIONSHIP OF MAJOR DATA INPUTS
TO PROGRAM PLANNING

Analysis of Existing Analysis of Communitv
Vocational Programs |« » Individual, and Labor
and Services Needs Data

Identification of the
Vocational Programs and
Support Services Neaded

Competancy Identification

One 25! oach to competency identification that should be considered un=-
acceptable is allowing the teachers or instructors to identify the comnpeten-
cies thamselves. Either occupational analyses that have been appropriately
develcped elsewhere should be obtained and verified locally, or local analy-
ses involving the input of expert workers from business and industry should
be conducted.

Not only must the competency idsntification process be valid, it must
also he appropriate for local conditions and needs. Although many occupations
do not differ nationally from region to region, others do, and those differ-
ences must be taken into accomt. whilas competency lists are widely avail-
able, they must be carefully reviewed to determine their applicability to
local conditicns. Providing for local "ownership,"” particularly by instruc-
tional staff and area amployers, is an excellent way to ensure meaningful use
of each competency list. Unless staff and local employers endorse the compe-
tencies, the competency list will likely end up as nothing more than a wall
decoration.

In the United States, valid ccupetency lists for a variety of vocational
programs are available from several sources, among them the “Vocational-
Technical Education Consortium of States (V-TECS), the six Regional Curriculum
Coordination Centers, and many stare-department-supported curriculum
laboratories. Although these resources are readily available--and at
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relatively low cogt=~it is recommended that they be subjected to local
verification by a program advisory committee or local incumbent workers.

#haen axisting competency lists cannot be located or appear to be inade-
quate or inappropriate, another option for competency identification is DACUM
(Developing A Curriculum). Begun in Clinton, Iowa, in the late 1960s, the
process has been used extensively in the United States and Canada. DACUM,
involves 8 to 12 local expert workers in a structured brainstorming session
for 2 or 3 days to generats a comprehensive list of worker duties and tasks,

The Center has further develored and refined the original process by
adding a number of quality enhancement procedures. The Center has developed a
DACUM Handbook and regularly conducts DACUM Facilitator Imstitutes t9 train
persons as certified facilitators.

While DACUM i3 an excellent means of identifying valid competencies and
securing ‘a feeling of local ownership, the process require: careful planning.
Typically, instructors identify expert workers in the area, and companies are
contacted and requested to release workers for the two- or three-day session.
Contacts with local business people can be invaluable in helping to secure
DACUM panel members. In additior, an experienced DACUM facilitator, skilled
in group dynamics and the DACUM procedure, must be sc¢cired to conduct the
analysis session.

As an administirator, you must waigh the relative costi and feasibility of
each of these methods against the outcomes and potential gains of each. Ad
always, program instructors and department heads should be involved in this
decision-making process. However, you must consider the impact of selecting
one competency identification procedure over anothar and the impact of using
several different approaches, with products that vary in format, wording, and
scope. For more abhout DACUM, see \ttachment C entitled "A Tool for Developing
Curricula.”

Task Verification

vVerifying the occupational tzsks confirms that the items listed in fact
describe the occupation and, specifically, the local occupational situation
into which students will be placed. To structure the verification process,
certain decisions must be made: (1) who will conduct the verification, (2)
who will participate in the actual verification, and (3) what questions will

be asked. In all likelihood, during the decision-making stages, there should
be major involvement of three parties: (1) an administrator, (2) staff

responsible for conducting the verification (e.g., thosc designated as
curriculum devslopers), and (3) advisory committee membhars.

A memper of the administrative staff must be involved to set up initial
meetings with verification staff and advisory committee members. It is the
administrator who must explain to the group what decisions must be made and
what .nd how they can contributa.
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Staff who will conduct che verification should be iavolved. Again, ¢
staff are to believe in and use the rasults 5f cuarriculum development, they
must understand its importance. Their being involved throughout the devel-
Opment process will hulp them feel a part of this impurtant procedure and
greatly enhance articulation between academic and vocational program areas.
Since they have been workers in their field, their inputs are critical.

Advisory ~ommittees must be involved. In the United States, advisory
canmittees have become a part of vocational sducation at both secondary and
postsecondary levels. The advisory committee for a particular service area
and the program advisory ccamittee or craft committea are groupy of citizens
with expertise in the world of work whe are appointed in order to Provids
vocational instructors with advice concerning preparation of students for
employment. As such, they have a key contribution to make to curriculum
development, especially to its articulation with other programs and
activities. They can provide suggestions concerning what verification
questions should be asked, what techniques would secure the most cooperation
from employers asked to participate in verifying the analysis, and what
employers should be involved. They can alsc participats themselves in the
verification of the list. (Clearly, if your occupational program has no
advisory group, one of your first steps is to appoint such a body.

At the planning meetings involving these persons, the following decisions
will need to be made, with input from all members of the group:

Who will conduct the verification process?

o A member of the administrative staff, such as an
evaluation specialist

° A specially appointed and trained group of faculty

o A previously appointed staff, guch as & team of
curriculum developers

¢ Other personnel

What questions will be asked?

o If you want only to verify the skills as rea. and relevant, you
can ask incumbents simply to review each item on the analysis and
check it if it is actually performed as part of that job.

o If you wish to gather other information relevant to sequencing and
curriculum development, your wverification instruagnt or interview
could include other questions such as (1) Is the task psrformed by
beginning workers? (2) How often is the task performed? (3) How
important is the task? and (4) How difficult is it to learn to
pexform the task? Some other task -ating options are listed in
Attachmant D.
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Who will be askad to verify the tasks?
o Employees {incumbent workers in an occupation)

o Immediate supervisors of such workers
o Employers locally who hire workers in this area
o Advisory committee members

What key activitiez need to occur and what will be the schedule for their
completion?

o Design of instrument or questionnaire
o Pilot test of instrument

e Contacting of respondents

You must ensure that whatever verification process is selected is
feasible--and effective--within your budget. Once the decisions have been
made, your role is that of facilitator--making gsure any necessary forms are
process:d through your office quickly, baing aware of the progress bheing made,
and furthering that progress where possible. If jome verification is to be
done through interview/observation techniques, you can facilitate that process
“hrough such devices as providing the means for training the interviewers, or
writing letters of introduction over your sigrature to help interviewers gain
the cooperation of employers. At any rate, the point is that, even though
verification will probably not be your direct responsibility, you will need to
understand the process, help with the decisions, and monitor progress if you
want a good job to be done.

Conducting Task Analysis

Each verified task statement needs to be analyzed=-to ba broken down into
at least the knowledge, skills, and attitudes required to perform it. This
Step serves several very important purposes, one of which is to provide
teachers with a more detailed basis for developing instructional materials.
Mcre importantly, however, 1% helps the curriculum developer(s) to identify
the relative "size" of the competancies listed. No matter how careful ly
defined and structured the analysis process has been, competencies inevitavly
vacy in size, i.e., in the amount of time and effort Tequired to teach or to
learn that skill. By analyzing each competency, one can identify and roemedy
these inconsistencies. :

It is helpful to provide curriculum developers with a simple chart to ute
to structure the completion of tlis step (see Attachment ). Using such a
chart, one can analyze each ~ompetency to determine (1) the steps involved,
(2) the cognitive (knowledye, elemsnts involved; and (3) affective (attitude)
elemants involved.

Often times, a more complex form (see Attachment F) is being used for
technical, supervisory, and managerial *asks. It rejuires analyzing each
verified task to determine (1) the steps involved, (2) the tocls, equipment,



materials, supplies, people needed, (3) safety factors, (4) related knowledge
(math, science, language) required, (5) the attitudes that are important, and
(6) the decisions the workers must maks, and (7) the performance standards
expected. In some cases we are also identifying all the decisions thatC musc
be made by the worker, what cues the worker is given to aid in the decision-
making process, and the errors that will result if inccrrect decisions are
made .

Developing Competency-Based Instructional Materials

Althcugh the use of individualizad learning packages is not an essential
element of CBE, most fully functioning CBE programs have recognized the
potential of this approach for focusing on the individual development and
evaluation of the specified competencies for each student.

This means that, in a CBE system, the instructional development prccess
genarally moves directly from rhe identification, analysls, and clustering of
competencies to the development (or selection) of learning packages and strat-
egies to deliver on those competencies. The conventional approach=~invelving
as it does more emphasis on content areas and group instruction within spec-
ified blocks of time--moves instead to the development of overall plans for a
course or program (the course of study), and then to unit and lesson plans.

In many institutions, individual instructors are given total responsibil-
ity for developing, continually updating, &nd revising the learning packages
students will use. Given a list of the competencies o be achieved by stu-
dents, they decide how eazch competency will be taughte-what prarequisites are
required, what instructional Strategies will be employed, what criteria will
be used to evaluate studant parformance. These decisjcins are used to organize
the content of the learning packages-.

In other institutions, particularly when mora than one instructor will be
using the materials, the development of learning packages is a team effort.
An efficient and productive matarials~development tesm consists of an educa-
tional technologist, a typist, and one or mcre instructors. With CBE, a new
teacher may “"inherit" from another instructor, not a coursé cf study and
series of lesson plans, but a list of competencies and a series of learning
packages.

Although some states and di ‘icts are developing (and making available)
CBE mate-ials in some occupational arees, high=quallity materials do not pres=
ently exist in all occupational areas. Thus, !: is more than likaly that
staff involved in campetency-based instruction will need to develop their own
learning packages or at least work with others in a teumm effoct- To agsure
the production of high-quality, usable, effective materials, A . need to
provide funds and staff time for the development effort ~nd » 5 = .t staff
have ths needed training. Some inastitutions schedule woitshops anu bring in
outside consultants with expertise in CEE and ths develo.ment of learning

«ckages.,
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There are at least two types of learning packages, with some definite
advantages ard disadvantages inherent in each. Learning quides are simple
materials. They are reusable paks conteining directions for learning activi-
ties and explaining where to go for needed ressurces. They may be developed
relatively quickly by school personnel, and they are fairly inexpensive to
reproduce. Obviously, their effectiveness is dependent upon the quality and
availadility of the support resources to which they refer. See Attachment G
for a suggested format, selected components, and some development guidelines.

Modules, which are basically gelf-contained, transportable, and consum-
able in nature, have the advantage of being complaetely under the control of
the developers. The instzructional content and approach can be tailored to
meet the particular needs of the program, and few outside resources are
needed, Self~contained mocduies, however, can be very time-~consuming and
expensive to develop, and they demand greater axpertise in their production.
Most CBE programs are now using learning quides, adding some instructor-
produced instructional materials to enhance the learning activities.

Agsegsmernt Procedures

As an administrator in a schoil or college that has imrlemented CBE, you
set the tone for a productive, positive learning enviromment. Assassment of
student 'mowledge and performance is one of :zhe most difficult and potentially
divisive issues in CBE. Before Any instructional or organizational changes
are made regarding agsessment, you would be wise to examine your own assump-
tions about student assessment and ¢o lead your staff in reaching consensus
on a philosophy of student evaluation. 1In conventional sducational systems,
evaluation is based on a cumulative average of work done in a tem or
semester, In CBE programs, evaluation is based on successful attainment of
individual competancies and on the ability to integrate the proper combination
of those competencies in actual or simulated job situations. In conventional
systems, a student’s grade is affectad by the iccomplishments of his/her peers
(norm-referenced). In a CBE system, students are rated according to
occupational standards of performanca (criterion-referenced).

Most CBE programs provide for studenis to first rate their own perfor-
mance against established critaearia. Once a student iy satisfiad that he or
she can meet the criteria, then the instructor is asked o evaluate tha

performance. If the student's ratings are confirmed by the instructor's
evaluation, the student can mova on to work on another competency. 1If,

according to the instructor's evaluation, the studen” cannot yet perform
the gskill successfully, the student continues to study and practice until

competence is achieved.

In conventional systems, learring time is constant and achievemert is
variable. In a CBE systemn, learning time is variahle and a student must
achieve an acceptable level of proficiency c¢n sach skill.



Although existing lnititutional procedures and regqulations may make it
difficult, if not inpossible, to conduct a truly competency-based approach s
assessment, adcpting a pbilosophy or approach to evaluation that is stent-
centered and compatency-based will enh&nue tk+ functioning of your CBE nro-
gram, even in a conventionally organized ins*-it -tion.

Occupational Skill Competancy=-Testing

The growth of competency-baszed education has brought with it the noed to
provide standardized measures of student performance in vocativnale~technisal
programs and the prolifaration of occupational tests devalcpad to achievs “hae
end. Fedrral criteria for evaluating vocationaletechnical progra&me and
nu'merous stace mandates to install performance baged vocational azalevement
measures by specific target dateas have spwred test development avan more,

Today in the United States tssts ars being developed at all levals, from
individual programs and iloux]l edwcation agencles ¢o state departmgnta of
education and consortia of states and agencies. It qoes &lmost without saying
that "wheels" are being reinvented many timas over as daevelopery seek to
produce tests for programe that are quite gimilar. Understandibly, there is
increasing in“erest anong developers in taking advantage of one asothaer's
efforts and building upra existing materials and msasurss.

In order to avuld great duplication of effort, proyrmms undertaking taeset
developmant need o »e& awura of existing resources and to obtain cartain
information about <than:

¢ What tests or item banks already exist?

» hat other projects are currently planned or uiderway that might
parallel or cverlap with local e.forts?

v Which produszts have besn systematically developed and vorified?

¢ What systems have been established for developing and verifying test
tems?

~ What mechanisms axist for sharing informaticn and products?
¢ What testing=rslated services exist tha might meet local needs?

o How can specific products or services be obtaineA?

Tegt Tyvpes and Features

A variety of test products and services are availablae, as follows:

Occupation-specific “ests. Many occupution=specific tests have beer
developed in all program areas of vocational education and a wide range of
postsecondary-level orograms. Developed from occupational task lists, tasts
include criterion-refsrenced items that have baen verified as rapresentative
of the competencies required of a worker in the occupation. These tests are
usually keyed to locally develoned task lists and/or broader ites-bark
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systems. ‘They are most often shared in "hard copy" (paper) form, although
some have been or are being placed in computerized systems that provide for
en=line student asgsessment.

Icem banks. Item banks, as denoted py the name, are collections of
individual test items from which tests can be created. Stored by computer
and keyed to task lists, they may be used to assemble item sets or to
custom~design tests. V-TECS has the largest vocational test item bank,
although some states are creating their own banks of items developed
originally on paper.

Cognitive tests. By far the majority of competency=-baseu tects are
measures of cognitive achievement. Multiple=choice iteaus pred-minate on
cognicive tests and item bank entries, with a few true/false items mixed in.
Cognitive tests may be paper-and-pencil or on=screen camputer—based
instruments.

Performance testsz. A few projects hive developed performance tests
d2signed to measure achievement of psichomotor skills., Usually these are
eitner (1) product or performance mastery checklists or record sheets or (2)
work agsignments designed to ssmple manipulative skills in the occupation. In
either cagse the taests include criteria for evaluating student performance.
Test props in some cases are pruvided as part of the package; in cthers they
are ligted and must be provided by the agency that uses the tests.,

Affactive measures. This aspect of evaluation seems to hase received the
least amount of emphasis. Work habits inventories are available for some
programs; otherwise, specific items related to work actitudes items are
sometimes included in epther performance checklists or cognitive tests.

Selecting Tests Tor Local Use

When selecting items or tests for use in a ijycal use, the queations of
quslity. apuropriateness, currency, local rolevance, convenience, and
uzetulness shouwld be considuraed.

High=quality tests have the following characteristics:

o Validity and riliability. Good tests measurs what they are intended
to measure and they do so consistently. Tests and test items that have
been Jdeveloped by trained item=developers, reviuwed by exparts,
validated in temms of importance to the occupation, and field tes*ted
witt _arge numbors of students have & greater chance of being ralid and
reliable,

o Criterion~refarenced. Criter on-raferanced taozts assess ability in
tems of predetermined criteria which in turn are based on realia:uic
occupational behaviors. (Norm=-referenced tests, by contrasct, assess
ability in relation to other stu’ents' psrformance.)
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o Appropriateness., Tests should use appropriate evaluation mathods for
the types of objectives ts be measured. Written, multiple-choice itemg,
for example, can provide an afrective measure of cognitive achievement
(occupational knowledge)., Only in limited cases (€.3., an occupation
like bookkeeping, in which the job skills can be realistically simulated
on paper) would paper-and-pencil tests effectively measure psychomotor
achievement (job skills). Performance tests generally provide tha best
maasure of psychomotor achievement.

o Currency. As occupational practices change, so must the related
curricula, and evaluazion instrumants. A test that was carefully

developed 10 years &go in a technological field is likely to bsar little
resemblance to current job requirements and per.ormance standards for
the occupation. Task lists and tests must be reviewed on a regular
basis and updated as necessary to ensure that they reflect current
competenci:8 and performance standards for the occupation.

o LOcal ralevance. No matter how care’ully a test has been developed,
it will not be useful unless it rervesents locally ralevant occupationul
goals and objectives. Any test materials acgquired from other sources
should be carefully examined with this in mind and adapted, as
necessary, to local conditions.

o Convenience and useful ess for local purposes. ‘There are many factors
to be considered in relation to convenience and usefulness. Many of

these have already heen discussed. Generally speaking, the questions to
be answerad are whethar local needs will be best ssrved by obtaining

outside materials and which particular materiala best meet those needs.

Summary

Wrether you are imple~znting your own CBE program, helping another teacher
¢r instructor implement such & program, or in the position of evaluating pro=-
grams implemanted by othars, some means of formative avaluation can be very
helpful. With the essential elements and the desireable charactaristics in
mind, a Competency~Based Education Program Evaluation Checklist {(see Attach~
ment H) has besn devised to help you assess the sta“uz of any CBE program.

It is recog.:ized that different states and countries have somewhat differing
philosophies about what CBE is and, hence, the checklist may have to be
modified somewhat to f£it local philasophiaes. WNevertheless, it is felt that
the criteria listed reflact the minimum essential proyram elements that are
generally recogniied as necessary to assure overall program quaiity. It is
hoped that the instrument can ba used in & yoditive way to promc-# further the
implementation of high-quality CBE pro¢rams that will better meet the
vocaticnal and technicali education needs of our youth and adulcs.

Tha extensive work and resources that v~ t into the develop .ent of our
(a) 132 performarce~hased teacher sduceatior BTE) modules, (b) 34 competency-
based administrator education (CBAE) modulr . {c) 34 competency-based career
guidance modules, (4) 54 enterpreneurship moduleg, and (e) our DACUM Handbouok

BESY CE7Y AVALABLE
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shcild give you a feeling of the major importance that the Center attaches to
this innovative and rapidly worldwide growing curricular approach to technical
and occupational e.uzacion. CBE--the most humanistic and realistic approach
to occupational education devised to date--is here to stay. TIhe challenge to
implement CBE and ifmprove our programs by so doing is ours to accept. We :at
the Center stand ready to help any state, country, or person who wants to move
ahead with CBE.
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@ COVER PAGE @ PERFORMANCE TEST
¢ Identifies the school. o Evaluates student’s abliiity to perform
e Identifies the district coursetitle/number. the competency.
¢ Identifies the duty/unit of instruction. ¢ Countains the performance standards.
¢ Identifies the competancy number and e Contains an evaluation scale.
statement. '
¢ Contains the {ntroduction. | KNOWLEDGE TEST
v Presents the performance objective and ~ & Evaluates student's knowledge of key
enablers, information.
LEARNING EXPERIENCES ¢ Containc the content of a written test
o Contains the performance enabler. * Controlled by the instructor, not bound
o Lists learning activities. . with the learning guide.
° Lists special instructions @ KNOWLEDGE TES KEY
~ : ' T ANSWER
— INSTR.UCTION SHEE'.P ¢ Maintained by the instructor in a secure
¢ Provides a means for instructors to location.

present supplemental information.
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drawings, illustrations, etc. CONTINUATION SHEET
¢ Serves as all-purpose continuation sheet
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© Provides students with frequent and Test. and Knowledge Test.
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ATTACHMENT C

April 1987, 3. 15.

A Tool for Developing Curricula

by Robert E. Norton

DACUM (Developing A Curriculum)
is an approach to occupational analysis
that can be used 0 develop a walid list
of competencies for almost any job in
two days. Az the National Center for
Research in Vocanonal Education, we
have found it to he an effecive meth-
od of quickly determining, at relatvely
low cost, the msks that mus be per-

else, (2) any job can be effecuvely de-
scribed in terms of the wasks thar suc-

ers. Some fdlitors even repost axive
recruimmen: of studenw for the new
program by the panel members.

A this point, you may be wondering

qo

how 2 DACUNM adalysis differs from
other types and sources of job analysis
information. An analysis dcae some-
where eise may or may nct be rele-

An article from

Vocational Eaucation Journal,

Published by the American

Vocatioral Assccation.

SEST COPY AVAILABLE
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ATTACHMENT D

SOME TASK RATING OPTIONS

[MPORTANCE OF THE TASK -- refers to its criticality to the
overall job,

TASK LEARNING DIFFICULTY -- refers to how difficult it is tb
learn t? perform the task satis-
factorily

FREQUENCY OF TASK PERFORMANCE -- indicates how frequently the

task is performed by workers.

TIME SPENT PERFORMING THE TASK -- indicates the approximate
, percentage of work time
sPent performing the task.,

CONSEQUENCE OF INADEQUATE PERFORMANCE -- indicates the degree
to which inadequate
performance affects
personnel, equin-
ment, etc,

TASK DELAY TOLERANCE -- refers to the amount of Helcy that
| Eggu?ggtoleroted without undesirable

ENTRY LEVEL -- indicates whether performance of this task is
expected of beginning workers,

PROBABILITY OF DEFICIENT PERFORMANCE -- indicates how likely
it {s thet the task
will be performed
unsatisfactorily..

* PERCENT PERFORMING -- Indicates the percentage of Job hciders

who actually nerform this task.

DEGREE OF TRAINING NEEDED -- indicates the amount of training
that most workers will need in
order to effectively perform
the task.,
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ATTACHMENT E

- Task § 2.14 - ADORESS SAFETY iSSUES

In performing this task the Resesrch Scientist/Engineer in Fuels Utilization Technolagy will need to;

CONPLETE THESE STEPS KNGW THE FOLLOWING EXHIBIT THESE ATTITUDES
L. Incorporate safety considerat’uns Relevant design and
into equipment design safety codes
2. List laboratory activities Scope of project
to be conducted
3. Determine experience of technical Assessment procedures No one 15 too
staff in cenducting these experienced
activities
4. Identify hazards (electrical, The nature of safety hazards Concern for welfare of
chemical, thermal, mechanical) workers
assoclated with each activity How to identify safety hazards
3 5. Analyze experimental praotocol for Common safety violaticns Non-assuming

obvious trouble areas

6. List all activities that could turn Open, and creative mind
out wrong, causing an accident

1. Formulate a worst-accident situation

8. Review safety procedures Cost of safety is never
too high

9. Prepare an action plan to respond

to a major accident
10 Educate staff and management on all 95

" safety issues |

11. Train staff to recognize potentia)l Locations of safety ecuipment;

hazards, and how to react to an exits; alarms

accident
12. Cunduct periodic safety checks _ de uncompromising o

}

13. Interface with organization safety
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DECISIONS CUES ERRORS

Identity Decisions that Must Identify the Data Needed for | Indicate What Will Result if
be Made Making Correct Decisions Incorrect Decisions are Made

1) Decide whether floor needs to be| 1) Nails, trash, etc, 1) o Damage to freight
cleaned on floor o Injury to loader/stripper
Equi t d d
2) Decide whether plate is needed 2) Type of freight 0 Equlpment demage
d
3) Decide how to place and distri- | 3) Size and weight of | <) g ;:3::7u22k1°a er
bute weight shipment
Dama
5) o Decide where to place (top 5) o Size & type of ) 2 a:?:zeh::dfi:;ght
or floor) freight
o Space and weight considera- o Space available 0 Loss of 59‘:? 0? t‘:ile‘f . .
tions 6) s blect 0 bangerous distribution of we ght/fine
0 Sharp objects
6) Decide if dunnage {8 needed . O Drums 5) o Damege to cartons/freight
o Metal objects 0 Personal injury
8) Decide if all freight is load- '
6) o Damage to trailer
ed 8) o Preight ou dock )
o Count items © Damage to freight
6) o Unhappy: shipper
receivey
company
0 Claius
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Attachment G R

COMPETENCY-BASED EDUCATION
PROGRAM EVALUATION CHECKLIST

Program

Name

Date

Diractions: Indicate the extent to which the program being svaluated has implemented sach of the inliowing assential
elements and desirabie characteristics by checking the appropriate box under Level of Implementation.

Levei of Impiementsticn

Poor Fair Good Excsilent
A, ESSENTIAL CHARACTERISTICS.

1. Competencies (10 be achieved by the students have been:
A, carefully dentifled
b. veritied by local experts
¢. made public

2. Criteria for assessing each of the verifled competencies have been:
8. derived frum analysis of the competencies
b. explicitly stated aiong with conditicns
¢. made pubiic

3. Instructiconal program provides for the:’
a. individuai deveiopment of sach competency
b. individual assessment of sach competency

4. Assessment of the students’ competency:
a. 1akes kncwleage into account
D. takes attitudes into account
¢. requires actual parformance of the competency as the majcr
source of avidencs

5. Students prograss through the program;
a. attheir own rate
b. by demanstrating their compatence
B. DESIRABLE CHARACTERISTICS
8. Instruction is individualized 10 the maximum ex:ent possitic

7. Learning sxperisnces are guided by frequent feadtack
8. Empnasis is i;pon students’ achievement of axit requiremaents
9. Ingtruction is individuaily paced rather than lime-bassd

10. Instruction ig tieig-cantered using realistic work situations and
actual on-tha=iob experiences

11. Instructional materials are:
a. moduiarized
b. mediated
¢. flexible with both required and optional ‘eaming activities provided

12. The instructional program as a whole ig carefully planned and systematic—
evaluation data is used oy program improvement c -

Lonl of Impiamentation: in a fully impiemented CBE program. ail items will raceive an exceilent response. It any item
"recaives a Poor or Fair responss, you should mest with your competency-based education program coordinator ‘o
cetermine what changes are needed and how you can get heip :n making them,
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