2

* X%
X —V/ .
* *
* *
il Education and Culture DG ptl l I I u S
Lifelong Learning Programme

'i' PERCRO Perceptual
[:'El Robotics Laboratory

Coentro ci |

wiro di Eccellenza pet
I'lngepneria dell'lnformazion
della Comunicazione ¢ della Perceaione

WP1.2 Guidelines and Methodologies for
vocational training in the port sector using
simulators

WP1.3 Performance evaluation of
simulation-based systems and training
actions

Guidelines and Methodologies feocational training in the port sector using siatats 1
Performance evaluation of simulation-based systamistraining actions

'T PERCRO Perceptual
FED Robotlcs Laboratow

[4



Index

SECTION 1 - INtrOAUCHION. ....ceieiiiiiiiiiieee ettt e e e e e e eaens 6
1.1 COMPETITION AND TRAINING IN PORT SECTOR.....cccciiiiiiiiiiiiiie e 7
1.3 TRAINING, TRAINING METHODOLOGY AND SIMULATIONBASED
TRAINING ettt e et et e e e e e e e e e e s s sasnse e e e eeeeeeaeaeeeennes 12
1.3.1 The traiNinNg PrOCESS ...cceieeeeeeeesccemmmm et s e e e e e e e e e e e e e eeeeeeseeeeannn s e e eees 12
RS IZ2 S 7NN I\ =1 0T To (] (o o | /8 15
1.3.3 Advantages of Simulation based training.............cooeevviiiiiiiiiiiiii e 18
1.3.4 Simulation based training in port sector: BG&antry Crane Operator............... 21
1.3.4.1 Traditional traiNing PrOCESS. ......cccuueeeiieeieeeieeeeeeeeiiiiii e e e eees 22
1.3.4.2 Simulation based training process... . D 24
1.3.4.3 The most important findings of BCMEA Expece ................................. 23
1.3.4.4 Training programme OULIINE...........ceemmmrireiiiiiiiiiie e e e e e e e e e eees 23
1SECTION 2 — GUIAEIINES. .. ..o 26
2.1 SIMULATION BASED TRAINING GUIDELINES AND METHODDLOGIES ....27
2.2 SIMULATION PLATFORMS SPECIFICATIONS......cteeeeieeeeeeeeeeeecieiiii e 31
2.3 TRAINING NEEDS ANALYSIS....coiiiiiiiiiiii ittt 32
2.3.1 MisSSioNn Or AIM @NalYSIS........cceuuuutummmmmeeeeeeniiraeee e e e e e e e e e e e eeeeeeaerra e e e eees 34
2.3.1.1 Definition Of MISSION/AIM.........uuiiimrrmiiiiiiiiie e 34
2.3.1.2 Requirements for MiSSion/AIM ANAlYSIS e cceiiviviiiiiiiiiiiii e 35
2.3.2 TASK ANAIYSIS.....uueiuiiiiiei i e et e e ettt s e e e e eeaaaaaaaaeaeaaaaaanes 36
PR T R B < 11 0111 o TP 36
2.3.2.2 TaSK ANAIYSIS SOUICES......uuiiiiieiieeeeeeeiieeeeeeeeetr s e e e e e e e e e nan s 38
2.3.2.3 Approach to task analySiS.........ccoeeuiieiiiiiiiiiiiiiiii e 39
2.3.2.4 Differences between Task and SKill.............cvvviiiiiiiiiiiii, 41
2.3.2.5 Definition of training ODJECTIVE. ... i 41
2.3.2.6 An Example of whole Unit from portworkewe®pment programme....... 45
2.3.3 Trainee Population ANAIYSIS...........uccccmeeeieeeeeeeeeeeeeeeiii e 48
2.3.3.1 Procedure of Trainee analySIS...... o eeeeeeeeeeeememmrmniiinninneeeeeesennss 48
2.3.4 TraiNiNgG ANAIYSIS.....cooeeiiiiiiiiiiie ettt e e e e e e et e e e eee e e enne e eraraeaan s 50
2.3.4.1 Importance of training analysis......ccceeeweveveeiiiiiiiee e 51
2.3.4.2 Requirements for training analysiS...cccccc..ooooiiiiiiiiiiiiiii e 51
2.3.4.3 Procedures for training analysiS..........covvvvveiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee 52
2.3.5 Conclusions and Training INSIGNLS ... e 53
2.4 TRAINING PROGRAMME DESIGN ....ccotiiiiiiiiieeeiiiieeeeeee e 4.5
2.4.1 Use of simulation devices in Training Prognae ...............cccccceiieeeiiineeeiinneeens 56
2.4.2. The place of simulators in the Training @WAUM..............cooeeeeiiiiiiiieeiiiiiins 8.5
2.4.3. Defining the Training Program........cieeeeeeeceeeeeeeeei e 60
2.4.4 Exercise Scenarios and Validation. .. .......euerreeeriiiiiriieeeeeee e 62
2.4.5 Duration of the Training Program...........ccoueeuiiiuiiiiiinnie e eeean 66
2.4.6 Distinction between briefing and debriefing...........cccovvviviiei i, 68
2.4.6.1 BriefiNg....cceeeeieiiiiiiiiee et 68
Guidelines and Methodologies feocational training in the port sector using siatais 2

Performance evaluation of simulation-based systamistraining actions

T PERCRO Perceptual
Robotlcs Laboratow



2.4.6.2 DEDIIEfING.....ccc i it 69

2.4.7 Training Program Design OULPULS.......ccourmeuuuiiiiiiiieeee e e 72
2.5 SKILL RETENTION . ....uuttttiiiiiiiiiiieieeeaseeeiiieibiess ettt e e e e e e e e e e e e s s s sssnn s e e e eanaa e 74
2.5.1 Importance of skill retention measurement...............coovvveviiiiiineeeeiinneeennnn. 75
2.5.2 Requirements for skills retention measurement..............cccoevvvvvvvvvnninnnnnn. 76
2.5.3 CASE SIUAY ...t ceeeeee et ———————— i ann e 78
2.5.4 . CONCIUSIONS. ... .ttt e e e e e et e et et e e e e e e e e e e s s senr e e e eeeeeaeeees 81
2SECTION 3 - EVAIUALION. ....ciiiiiiiiiiiiie sttt e e e e e e e e e e eeeeeeeebesemnnnn e e eenens 82
S. L INTRODUCTION . ....uutttttttitieeiieteeeeee s eeeeeeeeeaeaaeeeeassssssaassnsssssssseeeeessseeeeessnns 83
3.1.1 Need of Standards for professional profiied training packages .................... 84
3.1.1.1Unit Standardised MOAEL.............. e eeeeeeeeiesiiii e 85
3.1.2. Main types of Training measurement: subyeciind objective......................... 89
3.1.3 Main types of Training measurement: Inforarad formal Evaluation.............. 91
3.2 SYSTEM EVALUATION MODELS SUITABLE FOR SIMULATIO BASED
TRAINING ...t et e ettt e e e e e e e e e e e s sarnseeeeeeaeeeeeaeeeennes 92
3.2.1 Level One. REACHION. .........coi it ettt e e e e e e e e e e e e eae e e e e eeees 93
3.2.2 LeVel tWO. LEAIMING........ccceeieeeee s et eeeettttteee s s s e e e e eeeaaeeeeeeesssnnnnneeesnaeeees 95
3.2.3 Level three. Behavior or Performance ...............eeveiiiiinienieeieeiieeeeeeiiiinnn 97
3.2.4. Level Tfour. RESUILS........coooiiiiiieeeeee e 99
3.2.5. Computing Training ROI (Return on Investmient.............cccoevvveiiiiiiiiieeees 101
3.2.5.1 Measuring the return of investment............ccovvvviiiiiciiiin e 101
3.2.5.2 Isolating the effects of traiNiNg....cccceooovveee e, 101
3.2.5.3 Converting the effects in monetary value............ccccceeeiieiiiiiiiiieciineeees 102
3.2.5.4 Calculating the cost Of traiNiNg........cccovveeiiiiiiiiiiiei e 103
3.2.5.5 Forecasting and measuring benefitS..uuu..cooviivriivieiiiiiiciiieeee e 106
3.2.5.6 Calculating return on iNVESIMENL. ... eeeeiiiiiiiiiiie e 107
3.2.5.7An example of ROI calculation..........cccccceiiiiieiiii e 110
3.2.6 OPTIMUS process and application of evaluatitais.................ccoeevvvvvvinnnnnnnn. 112
3.3 CANDIDATES EVALUATION ...ooiiiiiiiiiiiieee et 113
3.3.1 Assessment of candidates ...........cooooviiiiiiiiiiiiii e 113
3.3. 1.1, TYPES Of tESL.. i eeeee e e e e e e e e e e e e 114
3.3.1.2. PSYCNOMELIIC tES.. e e 114
3.3.1.3. Work samples and simulator test... P N o1
3.3.1.4 Main Types of Work Sample Tests and Slm[lltEtSt .............................. 116
3.3.1.5. Conclusions and Predictive Validity..............cuvvviiiiiiiiiiiieeeeeeeeeeees 117
3.3.2 Evaluation in Simulation Based Training. AdBD.................uviiiiiiiinneiiinneees 121
3.3.2.1 Measuring the Effectiveness of Simulati@s®&l training........................ 121
3.3.2.2 EVAIUALION. ..ttt et 123
3.3.2.3 CONCIUSION. ..ceiiiiiiiie ettt e e e e eaeaes 125
3.3.3 Operate a reach steacker. A PERCRO applicafithe proposed methodology
........................................................................................................................... 126
ACONCLUSIONS.....ceiiiiiiiie e immmmma ettt e e e e e e e e e e e e e e aessaseeeeenanaaeeeeennns 136
SAPPENDIX ...ttt a s 137
A.1 A GUIDELINE TO SCENARIO DEVELOPMENT AND EVALUATON IN
SIMULATION BASED TRAINING........uuttiiiiiiiiiiiimm ettt e e sssiiiveseeeeeeees 138
A.2 TRAINING THE TRAINERS. SIMULATION BASED TRAINING
INSTRUCTORS ...ttt sttt et et e e e e e e e e e e e e e s s s s s annnnneeeeeeeeeeesnes 145
Guidelines and Methodologies feocational training in the port sector using siatais 3

Performance evaluation of simulation-based systamistraining actions

T PERCRO Perceptual
Robotlcs Laboratow



A.3 TDT1097 OPERATE A FORKLIFT . THE COMPLETE STAMRDIZED UNIT

................................................................................................................................ 152
GLOSSARY L 164
REFERENCES. ... ..ot r e 170

Guidelines and Methodologies feocational training in the port sector using siatats 4
Performance evaluation of simulation-based systamistraining actions

E'T PERCRO Perceptual

Robotics Laboratory

X

A




TABLE OF CONTENTS

SUMMARY

The strategic objective of these guidelines andhoulogies is to define a useful and
effective methodology to design and evaluate sitraridbased training for the port sector. In
more detail, the main objective is developmentaof methodology able to analyze
organizational and individual training needs, tcsige a training program with use of
simulation devices, and finally to evaluate simolattraining program with application of

structured but innovative methods.

The methodology proposed in this report, will lideato determine each steps needed to
design and implement a simulator based traininggnam according to the aim of the
OPTIMUS Project

In the training evaluation section, the most imaottsection of the OPTIMUS Report, our
experimental methodology should be able to ideraibp different level of evaluation tools:
from simple to complex training evaluation modelefining specific objectives and specific

operative tools.
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SECTION 1 - Introduction
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1.1 COMPETITION AND TRAINING IN PORT SECTOR

In according to Melitiou (2006) for the last fewcdeles, the focus of the port sector
has been mainly on technological advances that madductivity less dependent on

human effort, knowledge and skills. But recent gehave witnessed a growing

acknowledgement by the port industry that apprograttention must also turn to

performance improvement through people.

Ports should be seen as “socio-technical” systeznause, in practice, operations in
port terminals are carried out by a partnershipwbeh human beings and

technology.

The task of finding port personnel who either pesser have the potential to

develop the knowledge, skills and attitudes thdk eniable a port business to carry
out the tasks necessary for the achievement afriis and objectives is obviously of

fundamental importance.

Although the selection of port personnel is usualBsigned to recruit the most

competent individuals, they are unlikely to remeampetent for the whole of their

career.

As changes take place in technology, infrastructymeocedures, competition,

interfaces with other modes of transport, knowledge innovations, so too will the

demands placed upon specific jobs in the port itngus

Such changes may also lead to the creation ofgotisciplines, which are new to

the traditional port industry.
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This is where training, and simulation based trajns represent the most advanced
training tool used in port sector, comes in and linked to the improvement of port

performance.

At organizational levelPort Performance comprises the following three basic

outputs: Effectiveness + Efficiency + Port persdrsagisfaction
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Port Performance is measured in terms of:

« Effectivenessaccomplishment of explicit or implicit tasks)

- Efficiency (Best possible utilization of resources)

« Port personnel(Knowledge and skills)

Obtaining, employing and retaining suitable pontspenel that would contribute to
the effectiveness. the efficiency of the port istypand requires considerable effort.
Therefore ports have a very strong vested intedeisteensuring that these human
resources are utilized as effectively as possible.

There is convincing evidence that many ports dfidgfar short in making effective
use of all the people they employ.

To do this a port organization has to recognizépleaple are its most valuable asset,
that they are not simply another factor of produttior the achievement of short-
term objectives.

It should also be recognised that port personnebegome a reservoir of knowledge
and skills, which must be nurtured and developedHe survival and future growth
of the port business in the constantly changing ammleasingly complex port
industry environment.

Experience from some port organizations (a goodngka is that of PSA — Port of
Singapore Authority) suggests that investmentseiopte have resulted in substantial

gains towards the achievement of the port’s stratelgjectives.
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There is no need to overemphasize the importan¢&eiting the right people and
getting the people right” but defining these twmoncepts is a step further towards
achieving increased port performance through people

“Getting the right people” means planned recruitment processes, which prakale
port business with the best available talent, ctest with the needs of the port
business and its capacity to make full use of thesruited.

Getting the right people

Planned recruitment processes,

Best available talent

Optimization of roles and employment
Matching with needs

Planning of business

Capacity to make full use of recruited.

“Getting the people right” implies consistent policies and practices in tragni
retraining, educating and developing port staff anlving them as “partners” in
the port business rather than as functionaries aoles are restricted to obeying

instructions.

Getting the people right

» Policies and practices in training,

* Retraining and educating
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* Development of port staff

» Participation to port business

It is obvious that “Getting the people right” imgdi two categories of human
resource policies and practices. The first categorglated to learning processes and
the second to port personnel motivation.

However, it is important to point out that the peion of opportunities for
appropriate training, education and developmerminis of the proven strategies for

port workforce motivation

Guidelines and Methodologies feocational training in the port sector using siatats 11
Performance evaluation of simulation-based systmdstraining actions

ET PERCRO Perceptual
Robotics Laboratory

[¢:




1.3 TRAINING, TRAINING METHODOLOGY AND
SIMULATION BASED TRAINING

1.3.1 The training process

Training is necessary to achieve improvements imkwaerformance, particularly
when ports invest in new equipment, introduce newkwrocedures or redesign the
workplace.

Training takes place at a specific time and placasually vocationally relevant and
limited to specific aims and objectives.

Since training is essentially a learning procedisthase involved in port training
need to have an understanding of learning and wieads to be taken into

consideration in the design and provision of tragnin the port sector.

“Learning” is a permanent change in behaviour t@hes about as a result of a
planned learning experience. (In simple terms itmgicould be defined as the design

and implementation of effective learning experiexce

In the context of training it is useful to considearning and behaviour change in
three types of behaviourgognitive (knowledge), psycho motor (skills) and
affective (attitudes)needed for effective performance.
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These are outlined here below:

cognitive (knowledge)

psychormotor (skills)

affective (attitudes)

How people learn has been the subject of continuing discussion for many decades.
Various theories have been fashionable but in our practical experience acquired, it is
possible to distil some basic, simple, general truths about leaning, which are usually

referred to as the “principles of adult learning”. These are outlined here below:

Learning depends on motivation.

Trainee must see a beneficial outcome for themselves. They must see how training
could help them to perform their work efficiently. They must see a personal need for
this to happen and to accept the methods chosen to achieve the training objectives.
Port training management as well as trainers are responsible for creating an

environment and conditions conductive to this motivation.

Learning depends on feedback.

Feedback is important to the learning progress. People need to have feedback on
their learning achievements. The trainee needs to be reminded of how he is
progressing and where his strengths and weaknesses lie. If the learner is doing well
then positive feedback will reinforce the process. If the learner is performing poorly

then instant feedback is needed to correct and eradicate poor performance.
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Learning experience must be meaningful.
The learner will succeed if the learning experience is perceived to be meaningful and
relevant. Training courses need to satisfied this criterion by being specifically

relevant to the day-to-day needs of trainees.

Goals must be set.

Active participation in relation to specific learning goals creates a situation, which is
highly stimulating to most learners. Human beings are naturally competitive and will
strive to attain targets that are established for them. The use of clearly stated aims

and objectives for trainees will help in this respect.

Learning depends on the capacity to learn.
A few adults who are performing adequately in their jobs are incapable for further

learning, especially if that learning is itself work-related.

Learning Learning Learning
depends on depends on experience must
motivation feedback be meaningful

Training
depends on the
capacity to learn

Goals must be
clearly defined
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1.3.2 SAT Methodology

The training methodology that we choose for OPTIMRI®ject is an adaptation of
SAT, Systematic Approach to Training, to simulatim@sed training

SAT was used during World War 11by the U.S. Miltéao train soldiers in aircraft
recognition.

At general level the SAT model may be pictorialpresented as a linear model, but

decisions made in one phase affect actions and plasther phases.

General SAT
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Analysis
Analysis provides a method of responding to changeshuman resource

requirements, solving job performance problems, l@adning from“real world”
experience. In the analysis phase, detailed pedcsStudies are performed to
determine what areas require instruction, learharacteristics, cost-effectiveness of
a selected delivery system (e.g. simulation bassding SBT, and the scope, time
line, and budget of a training project/program.

Design
Design uses the performance information collectadiez to help the training

project/program take shape. The information gathespecifies the knowledge,

skills, and aptitudes that training will develogdrning objectives are developed for
groups of related knowledge and skills, and aredgeed to ensure that learning
objectives are achieved and competencies are Iyebabluated.

Development
Development organizes the instructional materialsded for learners to achieve the

learning objectives. Instructor and learner atésiare defined and these activities
describe how the instructor and learners will panfaluring training to achieve the
learning objectives.

Implementation
Implementation is the process of putting the tragnproject/program into operation.

This finalized training is ready to be deliveredthe target audience. Training is
delivered as planned and learner and instructdopeance is evaluated.

Evaluation
Evaluation phase ensures training’s continuingtgtib produce qualified workers. .

Evaluation is the dynamic process of assessingpednce, identifying concerns,

and initiating corrective actions.
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The main advantages that can be achieved by SAihinga development

methodology are:

SAT permits effective management control.
Because measurable objectives are established enforrpance is evaluated and
documented regularly, those responsible for trgincan measure and correct

performance.

SAT is fully accountable.
It includes training in skills and knowledge reeuirfor performing the job properly,
as determined through a systematic analysis.

SAT provides for continual feedback.

Training effectiveness is monitored systematicatiypd the results are used to

improve training program design and implementation

SAT is cost effective.

Properly implemented, only elements for properpebformance are included in the

training program. Resources can be allocated piyoped justified
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1.3.3 Advantages of Simulation based training

Simulation enables creation of dynamic, real life situationa controlled classroom

environment where people can:

Practice new techniques and skills;
Obtain insight from instructors

Transfer theory to real-world situations in a risk-free operating
environment;

Deal with multiple problems concurrently rather than sequentially;

Learn to prioritize multiple tasks under similar hi gh stress, changing
conditions to those in actual port operations

The use of simulators for training is based on ¢bacept of skill and training
transfer is, the ability to adapt skills learnedoime context to performance or task
execution in another. The "fact" of transfer cangéis the basic justification for all
formal training programs: it is assumed that skdisd knowledge learned in a
classroom can be applied effectively to relevatniagions outside the classroom.

To ensure that all training goals are met, it mayappropriate to supplement the
learning with apprenticeships or a similar formaainanism taeinforce the learning

process.
Traditional classroom teaching has been an effectiethod for teaching theory.

With the addition of simulation to the course ctwtum, the instructor can fill the

gap between theory and application
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The use of simulators is becoming a good methddaofing in the international port
and marine industry. Yet even as more simulatogsb&ing used, their use has not
dovetailed smoothly into comprehensive traininggpams.

The fundamental aim of OPTIMUS Project is to develp a experimental
methodology of training design and evaluation in P sector focalized on use of

simulation training devices.

Many simulator-based training courses were develag hoc, often designed to

individual requirements of a port and maritime camyp or training establishment.

Simulators can also be used effectively to brimgw dynamic into the classroom by
combining books and lectures with real-time simaidiased instruction to teach

real operating skills

Although simulation can be a high or relatively toast option for training, use of

simulation must be based on its suitability tortirag objectives.

Simulator-based training permits hands-on trainiogoe conducted in a realistic
environment without interfering with the real cardwmndling operations and
exposing it to risk. Training can continue indegem of adverse weather

conditions, vessel operating schedules, and othigirig conditions.

Simulators allow students to repeat a risky openasieveral times if needed. Unlike
training on operational equipment, where an instnusust be prepared to intervene

at all times, risky manoeuvres can be safely pgadton a simulator.

In on-the-job port sector training, concerns fdesaof the crane cause an instructor
to intervene earlier than is desirable for effitipnogress of learning. During real

operations, it may be necessary to interrupt tngino avoid a real life accident.
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In simulator-based training, the instructor camwllstudents to make mistakes, to

see the consequences, and possibly to practiceamgcprocedures.

Using simulation, the instructor can terminateaaing scenario as soon as its point

has been made or repeat it until the lesson haswek learned.

In contrast, opportunities for repetition are vényited during actual cargo handling
operations; for instance the opportunity to re@eatxercise in on-the-job training

may not occur for weeks or months.
The main advantages of simulator based trainiagbatlined below
Recording and Playback.

One of the most important feature of simulator-basaining is the ability to record
and play back the just-completed scenario for myievaluation, and debriefing
purposes. As a teaching tool, recording and pldyleaspower the instructor to let
mistakes and accidents happen for instructional hasip and allow trainees to

review their actions and experience the resultb@f performance.
Flexibility.

Simulator-based training permits systematic scheduf instructional conditions as
desired by the instructional staff or as directedhie training syllabus. Simulation
permits the use of innovative instructional straegthat may speed learning,
enhance retention, or build resistance to the nilyrdesruptive effects of stress.

Multiple Tasks and Prioritization.

Use of simulation in training programs makes itgiole to transfer classroom skills
and to practice and prioritize multiple tasks sit@oéously. Simulation training
enhances development of skills and provides themppity to exercise judgement

in prioritizing tasks.

Training on New Technologies.
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By employing features such as the ability to repesbing exercises and to record
and play back performance, simulators can providafa environment for training
port workers in the use of new equipment. For sosg equipment it is possible to
place desktop simulators on board to provide anodppity for independent

training.
Cost Effectiveness

Although the most obvious goal of using simulatisnmproving performance,
cost effectiveness is also important. Simulatormany sectors cost less to build and

operate than the operational equipment being sieulila

1.3.4 Simulation based training in port sector: Doc k Gantry
Crane Operator

BCMEA - British Columbia Maritime Employers Assotan of Canada - uses an
interactive simulator for the delivery of trainipgograms to port operators.
The simulation devices that are used in BCMEA eepee are able to simulate
operating scenarios for different types of equipitnen

« Pedestal Cranes

« Ship Gantry

« Dock Gantry

« Rubber Tire Gantry

The association of Employers expect training pots to train and deliver a
complete operator and BCMEA have a whole controthef bench mark for port
crane operator, for instance this organization dimgkl that the bench mark of

experienced port gantry crane operators averaged@s per hour.
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Within BCMEA experience we should summarize andyaathe different training
programs for gantry crane operator with traditiooalthe job training methodology
and with the use of simulation training devices.

The main results are summarized below

1.3.4.1 Traditional training process
The training process delivered for a dock gantryerar without the use of

simulation devices need a duration of 30 days Iieae the benchmark of 25 moves
per hour.
DockGantry Operator Trainin@® days on the job training.

« 1st day on the job, trainees average 15 movesqer h

- They require an average of 30 days to reach 25 shyoeehour

1.3.4.2 Simulation based training process
With the use of simulation devicesfor gantry ctiaedraining process of Dock Gantry Operitor

limitedto 15 days.
The whole training program is composed in 5 dayshensimulator and 10 days on
the job training and the main advantages of the afssimulation devices are
underlined below.
* Trainees develop essential skills on the simulatimr to working in
production.
* 1st day on the job, trainees average 23 movesqer h
* They require an average of 10 days on the jobachréhe benchmark of 25
moves per hour.

* Length of program is reduced to from 30 to 15 days.
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1.3.4.3 The most important findings of BCMEA Experience

The main Factors that impact the scheduling aretgffeness of traditional training

include

Access to equipment

Duration of the training program

Training in production

Lack of opportunity for specialized manoeuvres

Cost

Advantages of simulation based training include

On-the-job training time significantly reduced nmmking impact on
productivity

Reach production targets more quickly

Practice difficult manoeuvres with no risk to camgcequipment

Wide variety of operating conditions and safe, oalled environment
Realistic scenarios help to develop specific skills

Progressively more complex scenarios as skills avgr

Output a greater number of qualified operators smaller amount of time

1.3.4.4 Training programme outline

Goal

Trainees will be able to discharge and load coetawessels, following safety

measures, precautions, operating principles andsrtihat ensure the safe and

efficient use of the dock gantry crane.

Program Description
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This training program covers the basics of dockinyaoperation through classroom
instruction and hands-on training.

Trainees develop knowledge of general and siteHspesafety policies and
procedures in addition to knowledge of cell vess@émbering, hand signals and
operating procedures.

Through demonstration and practice on simulatoid ianthe work environment,
trainees develop skills in performing pre-operatidmecks, parking, stopping &
shutting down the dock gantry, loading and unlogdiombcarts, using spreaders
and attachments to handle containers on-deck aterwteck, and controlling swing
& trim.

Trainees are expected to pass a written examinatioth to demonstrate an
established level of performance for each operginogedure.

Pre-requisites
Topside or Rubber Tyre Gantry rated.

Pre-qualifying
Signed the appropriate ILWU job posting sheet fog turrent year, within the

prescribed deadlines, and validated with the BCMiEAeduler eligibility to receive
training.

Educational
N/A

Experiental
N/A

Medical
Pass an eye and hearing examination conductedibgtar of the trainee’s choosing.

Candidate must possess adequate colour percepdanng and visual acuity.

Working Conditions
* Elevated heights

» Continuous working for 4-hour periods
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Delivery Methods
Classroom, simulation and on-the-job training

Training Materials
Dock Gantry Crane Operator’s Training Program Manua

Dock Gantry Crane Operator’'s Quick Reference Guide

Duration
Up to 20 days, depending on training location
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1 SECTION 2 — Guidelines
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2.1 SIMULATION BASED TRAINING GUIDELINES AND
METHODOLOGIES

The SAT adopted within the OPTIMUS project is atmoelology that comprises a

step wise procedure for the specification of tragprogram requirements.

This methodology is specifically focused on thec#ipstion of training program for
simulators and is more restricted in scope thaarddAT methodologies.

An effective training program addresses the stuslérdgining needs with respect to
knowledge, skills, and abilities. SAT approach iery useful methodology to
develop effective training program and this proasssentral to the overall focus of
this report

SAT Methodologyis suitable to traditional training design andSimulation Based

Training too.

The focus of this report is that the use of simatatdevices for training is very
useful to optimize time, resources and effectiverads the learning process and the

overall training program.

As remembered, SAT is an iterative process whetediping managers or port
authority continually test results of training praghs and improve training analysis
and design. It is an incremental approach that lu@go inserting new pieces
developed by the SAT Process into existing trgmrograms, assessing results, and

then revising the program as necessary.
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This systematic application yields simulator-baseining programs with clearly
defined objectives, carefully designed training aedaluation scenarios, and
gualified standards of instruction and instructors.

In our opinion we have the same steps to desigeffantive training program but the
simulation will play a fundamental role and will sery useful to accelerate learning

dynamics in the trainee population.

For these reasons we developed an adaptation difidreal SAT process to port
sector and to simulation based training and we deduthe attention on the most

important steps of the designing process.
In these steps we underlined the use and the ayesdf simulation devices.

There are several stages to implementing the SAtgss for Simulation Based
Training in port sector: this report does a systhef a general SAT schema to fit to

main purposes of port sector.

The most strategic and important phases that argifetd for OPTIMUS Project an
these guidelines and methodologies on simulatad#aaining are:

1. TNA training needs analysis
2. TPD training programme design

3. TE training evaluation
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2.2 SIMULATION PLATFORMS SPECIFICATIONS

In the OPTIMUS project the existing simulation pdain — in Valencia, Livorno and
Marseille - are technological constraints.

The proposed methodology is suitable to analyseitiga needs and design training
of a simulation based training programme even ifhaee technological constraints

due to existing simulation platforms.

The first two steps of the OPTIMUS Methodology dmaining Needs Analysis
(TNA) and Training Program Design.

During TNA the training need is described and deieate in form of a set of
related training objectives and during TPD trainilgjectives are translated into

training programme activities and programme requ@ets.

During Simulation Platforms Specification (SPS)rnag program requirements are
translated into simulator requirements. In practiwe output of TPD constitutes the
input of SPS, a prospective training program thdbibe at least partly delivered by

means of training simulator.

The output of SPS consists of a set of functiomaukator requirements linking

training program requirements to simulator requigam

In the OPTIMUS project we consider Simulation Riatis Specification as a
constraint and we link training programme specii@ato the simulation platform
constraints by trying to elaborate new evaluatisethodologies directly connected

to the needs of Port Authorities involved in theject.
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2.3 TRAINING NEEDS ANALYSIS

The most important and starting point of any tragnprogram that may stand any
chance for being successfukie structured identification of training needs.

It is a primary requirement to design and implemamteffective training program
that it must meet the actual, rather than imagimeeds: below we could underline
the most important substeps of this activity.

The purpose of the Training Needs Analysis is tindetraining need in terms of set
of related training objectives, this is accomplghe a number of consecutive

iterative substeps:

1. mission/aim analysis
2. task analysis
3. trainee analysis
4. training analysis
Mission Analysis
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The first two steps, mission/aim and task analyarg, requiredio describe the
operational behaviour of the operator and the syste and behaviour is considered
to be a result of the goal oriented deploymentparator functions.

The identification of these aspects are fundameiatadet simulation devices and
scenarios.

This approach implies that any description of bénav should comprise a
description of the goal, and description of funcélities and strategy to achieve the
goal: this is not only a hierarchical decompositibrthe systems and associates goals
but the assumption is that behaviour is organiseteims of goals and their inter
relations.

In the context of the Training Needs Analysis TN fpurpose of mission/aim and
task analysis is to provide a sufficiesadmprehensive and accurate description of
operational behaviour. description can be used as a basis for idengfyamd
defining training objective

In particular the process of aim and task analghisuld result essentially in the
specification of the required functionality of tlperator but before the results of
TNA can be defined in a set of related trainingechyes two further steps have to
be taken: trainee and training analysis.

One of the main purposes of trainee analysis iaskess the extent to which the
required skills are available in the candidate grahis information is necessary to
determine if supposed training needs exist andutong training facilities and
simulation devices.

The purpose of training analysis, final step in TRthodology is the identification
and definition of training needs in terms of setalated training objectives: training
objectives are defined in terms of performance aibjes, conditions and norms and

they represent the final results of TNA activities.
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2.3.1 Mission or Aim analysis

A valid, complete and real representation of thesmn/aim is a necessary basis for
task analysis and training analysibe specifications of training scenarios, and
ultimately the specification of functionalities afspecific simulator to be used.
What are the risks of not performing mission analgsior then task analysis?

The main risks are outlined below

=

Inadequate specification of performance and E®ogeasures
2. An excessively focus on individual task and djare of team task. This issue
in a complex work environment like a port systerl e very dangerous for

the whole training program.

w

Not identified all personnel involved in systehranges

B

Inadequate specifications of all training commfit and inadequate training
for such conditions
5. Over emphasis on training partial task

2.3.1.1 Definition of mission/Aim

A aimis a general statement of intent that describegémeral nature of the topic to
be taught but does not define the trainee skills.

An example of a set of training aims, which is dnawom the ILO PDP (Unit C.2.3:

Container Securing Systems), is the following:

UNIT C.2.3: Container Securing Systems
Unit Aims
This Unit is designed:
* To explain why containers need to be secured durinipe sea
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voyage.
» To describe the main types of securing devices used

container vessels.
* To explain how container securing devices are used.

2.3.1.2 Requirements for Mission/Aim Analysis

Several data sources can be tapped for the pugbasission/aim analysis, therefore
a combination of methods is typically used.

Existing descriptions of operational situations tkffier in level of abstraction and
are rarely used for the analysis of training goals.

Several sources are useful: documents, subject mett experts and direct
observation

Example of documents are manuals and researchtsegoich documents are not
usually produced with objectives of mission andktamnalysis for training
programme design. This normally necessitates aepsoof translating and filtering
relevant information which can be very difficult does not guarantee completeness.
Informations gathered from SME is usually more aiglate and more focused but is
possible that are from a limited or partial opemgxperience.

Direct observation is more expensive and time comsg and in some cases
impossible: is very useful to provide initial ortation.
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2.3.2 Task Analysis

2.3.2.1 Definition
Task analysis leads to description of the operatim@haviour of operators within
the context of a aim or missiofhe term task is used in literature in different

meanings and different dimensions of tasks ardedud
» task is a system function that as been allocatedhieman operator

» task analysis is a systematic description of a fesformed by an operator

and showing the sequential and simultaneous cegraid motor activities.
In this report task is seen as an assignment toimpleted.

Task analysis is useful for training system develept because its results are used

in formulating training objectives by:
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« identification of final behaviour

« description important conditions under which behavour will

be expected
 specification of criteria of acceptable performance

In task analysis information collected is useddoide
* How to train
*  What to train

* How much to spend on training

In the context of training on simulators the pugod task analysis is more
specifically given to identifies the informationeded to support the operator task
practice in the simulator and also defines trairfumgctions to be supported in the

simulator.
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2.3.2.2 Task Analysis Sources
The sources of informations can be identified: doents, subject matter experts and

direct observation

Traditionally, professional development in portteedas relied pre-dominantly on
"modelling the expert" for complex cognitive taskiie- person undergoing training

watches and imitates the performance of senioepsibnals.

This modelling is generally accomplished througkttoerjob observation and hands-
on experience. There are two obvious difficultiesusing direct modelling for

complex cognitive tasks:

Guidelines and Methodologies feocational training in the port sector using siatats 38
Performance evaluation of simulation-based systmdstraining actions

FE‘T PERCRO Perceptual
[EZa] Robotics Laboratory
& .

Qi




» performance of the tasks is not only opaque to rvbsg, but may also be
implicit for the experts: they may not be able &sctibe their own thought

processes or the rationale for them, even thougi ¢an perform the tasks.

* in order to properly coach a novice, an expert rhaye to formulate an
accurate mental model of the novice's understandirtge task (sometimes

called the student model)

The SAT process offers an alternative to on-the-wb"modelling-the-expert"
training methods.

Without a more fully developed basis for quantifyictual training needs, the use of
simulators in professional development of port veoskwill continue to be based on

perceived needs and professional estimates.

In our opinion, to optimize use of simulation descwe need a deep and structured

task analysis on the basis of adaptation of SATgss.

To apply SAT instructional design, it is necesdarpave detailed, relevant task and

subtask analyses.

The task analyses needed to define training nee84AT instructional design should

be detailed and include descriptions of steps redub complete identified subtasks.

2.3.2.3 Approach to task analysis
In practical approach to task analysis there ame ifoportant steps:

Operator and relevant task identification

This is seemingly a simple step but is possiblpractice identify cases in which it

has been omitted.
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Identification of task goal and decomposition ofdsk

Task goals are identified in the context of actidi®m the mission/ aim analysis a

list of task with functions serves as primary infarta further decomposition.
Task specification and description

Task analysis is supported by specific technique®rganize information about
human involvement in a system, creating a detapecture from a human

prospective.
Techniques of task description are
» time-line analysis focus on sequence
» flow process charts or operational sequentmus on vertical dimensica
» critical task analysis focus on operator task that impose high workload
Representation of the results in a frame work

This section is involved in framework representatd task analysis results
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2.3.2.4 Differences between Task and Skill

As we remembered befor@ask can be viewed from different perspectives: for
instance, the responsibility assigned to a personeferred to operational goal that
to be accomplished as part of particular respolityibit may be used to denote the

procedure that is to be executed to achieve aratpeal goal.

Skill is a learned capability of a person to performipaldr acts: to be skilled means
to have capability to reach specific level of peancy. Skill proficiency can be
assessed by a test which can be viewed like aatdisdd task designed to measure

a particular skill.

A skill is a characteristic of a individual perstimat enables the person to perform
particular task, this is latent and becomes mandely in the performance of a task

or in testing activity

It is also calleccompetency

2.3.2.5 Definition of training objective

A training objective is a statement of the skills, which a trainee \idlve after
completing a training programme.

These new skills imply a behaviour change in onenore of the three types of
behaviour, which is associated with the learningcpss [cognitive (knowledge),
psycho motor (skills) and affective (attitudes)].

For this reason it is useful to classify trainingjextives in a similar manner as
follows:

Cognitive training objectives
Associated with learning facts, principles, progeduanalysing data, evaluating

problems, undertaking calculations,.etc

An example of a cognitive training objective.
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ILO Portworker Development Program

Unit C.6.2 Measuring Container Terminal Performance
After completing this Unit, the learner will be able to:
“Given data relating to the utilization of various terminal

facilities and resources, calculate correctly thealevant
utilization measures”

Psycho motor training objectives
Associated with practical processes involving hahdain coordination, e.g. Driving

a forklift truck.

One example of a psycho motor training objective

ILO Portworker Development Programme

After completing this training, the trainee will be able to:
“Operate a container crane safely and efficiently”.

Affective training objectives
Associated with the correct attitude of workers amdnagers to the job, the

company, their colleagues, customers,Adfective training objectives
Associated with the correct attitude of workers ananagers to the job, the
company, their colleagues, customers, etc

One example of an affective training objective.

ILO Portworker Development Program
Unit P.3.1 Handling Dangerous Cargoes in Ports
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State why port workers must know how to recognize ahgerous
cargoes encountered in ports and the risks assoogat with them

and handle them safely.
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2.3.2.6 An Example of whole Unit from portworker development
programme

Container ship loading and discharging operations
Unit Aims, Objectives and Prerequisites
Unit Aims

This Unit is designed:

1. To outline the four components of the ship openatfor loading and

discharging.

2. To describe the principles followed when plannstgwage on container
ships and to explain how stowage affects the semperf loading and
discharge of containers.

3. To describe the lifting equipment used in corgaipnading and discharging.

4. To describe the sequence of activities that makehe ship operation, for
both lift-on-lift-off and roll-on-roll-off vessels.

5. To describe the work of the personnel involvethaship operation.

6. To outline the safety procedures that must devi@d in the ship operation.

Unit Objectives

After completing this Unit, the learner will be alib:
1. List and describe the component activities of shg operation, for lift-on-
lift-off (LoLo) and roll-on-roll-off (RoRo and Sto® operations.

2. State and explain the major safety principlesoveéd when planning the

stowage of containers aboard ship.
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State and explain the major operational needsntakto consideration when

planning container stowage.

Describe in general terms the form and use of sii@ operation work
schedule documents, and outline the principleoWald by planners when

preparing them.

Name and distinguish between the four main tyfegiayside crane used for
handling containers, and their ship-mounted eqaival and describe their

operation in general terms.

Distinguish between the five main types of speedzbam used for handling

containers and describe their operation in generais.

Describe the sequence of activities performedairtypical LoLo ship

operation and the record-keeping requirements agsdowith activities.
Describe the sequence of activities performeiRoRo ship operation.

Describe the work activities of the personnebimed in the ship operation,
both aboard ship and on the quayside.

10. List and explain the safe practices and goadiskkeeping’ rules to be

followed in the ship operation.

11. Define, recognize the best definition of, ottidiguish between true and false

statements concerning, the technical terms usethenUnit, as listed in

sections 3 and 4 below.

Unit Prerequisites

It is assumed that trainees will, before startimg tUnit, have completed successfully

the following Units or will have demonstrated (fexample by successfully

completing the Tests for those Units) their undarding of the topics covered by
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» Container terminal operations (C.1.1)

» Container construction (C.3.1)

» Container numbering and marking (C.3.2)
» Container ship construction (C.2.1)

» Container ship stowage plans (C.2.2)

» Container securing systems (C.2.3)
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2.3.3 Trainee Population Analysis

The task and skills identified during task analyaie required to perform the tasks
adequately.

There is great diversity in the professional baokgds and maturity of trainees.
Group members may range from entry-level to mateistiais diversity can affect the
development of effective training program becausthe possible range of training
needs — entry - level training; refresher trainiagid familiarization training on

specific equipments.

Training programme and time is dependent on:

number of trainees

learning difficulty of the skills to be acquired

variability of he initial level of skills

variability of learning potential

Usually the trainees with the lowest initial leangipotential determine entry training

level, total training time and simulation basering time.

2.3.3.1 Procedure of Trainee analysis

The first step during the trainee analysis is tenidy potential group of trainees.
This can be done on the basis of analysis of pelopl@éing similar jobs or having
relevant educational background. The purpose adctieh is to select from the
people who apply for training, those who possesgifip critical skills identified as
predictors of training success. Various selectioc@dures can be adopted, and the

cost of these procedures is also an important deretion. For the purpose of
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selection a broad distinction can be made betwesrergl standardised tests and
work sample tests. In particular work sample testas job specific skills by letting
subjects perform characteristics job tasks. Worka test have a high degree of
face validity for subjects and tester and may bexomore objective if work sample

test are conducted on simulator.

In this case the systematic use of simulation dees play an important role in

trainee analysis.

A frequently used option is to use standard psy&tomtest for initial phases of
selection and to use more expensive and resouremsime selection during
subsequent phases with a fewer remaining applicdims aforementioned type of
tests all yield an estimate of skill level but dot rprovide information about the
learning potential of the trainees and may be agpomant determinant of training
time and training costs. As underlined in assessmiecandidates section, selection
procedures can be evaluated in terms of their pigdi validity and the intended
outcome of the selection procedure is a group ahées whose skills are within
range that is assumed at the beginning of theitigirSelection and training serve
the same goal: improving the fit of individuals tesk requirements at the lowest
possible costs and simulation play an very impadrtafe. Ultimately the training
need is determined by the discrepancies betweerethered skills and the skills al
ready available within the pool of selected applisa
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fieck the different professional background
and
maturity of trainees

ay for an effective training program:

1) Number of trainees

2) learning difficulty of the skills to be acquire
3) variability of the initial level of skills

Fingda w

2.3.4 Training Analysis

Training analysis constitutes the final step of TNA

Its general purpose is the definition of trainingeds in terms of set of related
training objectives used as ultimate criteria farrting success.

* The starting point for a definition of a traininggeed is the discrepancies
between required and available skills.

» The required skills will be identified in task aysis.

* The available skills will be identified during tree analysis.
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Training analysis is concerned with specificatidrihe training need in terms of set
of related training objectives. Essentially, thieaification consists in a translation
of the discrepancies between required and avaitMille into a set of objective skills
test that, when successfully passed, provide gtegarthat trainees will be able to
meet operational performance requirements. Thelsenulation devices make this

dynamics more easy and minus time consuming.

2.3.4.1 Importance of training analysis

An accurate description of training objectives &wimportant because it specifies
the final criterion of training and because is #tarting point of training program
developmentTraining objectives specify the standard of perfance to be achieved
by training: too often training objectives are falated too vaguely and the risk is

that they may be interpreted in different ways gy $taff, instructors or trainees.

In addition, they provide insufficient guidance aomhstraints in focusing training
programme development. The consequence maybe a i@ consuming

development process due to the extra iterationsnex|to resolve ambiguities.

2.3.4.2 Requirements for training analysis

The starting point for the specification of traigibjectives is the output of task
analysis and trainee analysis the out put of tasityais is an ordered sets of aim or
mission related task descriptions. These task gh®ers include a specification of

operator functions and skills required to perfoime tasks. The output of trainee
analysis consists of skills profiles of the potahggroups of applicants who may

apply for training.
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2.3.4.3 Procedures for training analysis

The first step is to delete from the skill prosilebtained from task analysis the skills
that are already sufficient mastered by the traifde result is a specification of
training needs in terms of reduced set of taskipexill profiles.

The second step is to select a minimal set of tadkaining objectives: tasks that
require the same types of skill can be clustereti fan each skill relevant task. A
training objective is the operationalisation okattitem.

The specification of training objectives can bewgd as the design of domain
specific test battery.

Check the discrepancies between Required and availa  ble
competencies

It is concerned with definition of the training nee din
terms of set of related training objectives.

In essence, this specification consists of a trasla tion of
the discrepancies between required and available s  Kkills
into a set of objective skills test that, when succ essfully
passed provide guarantees that trainees willbe abl e to
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2.3.5 Conclusions and Training Insights

The main purpose of TNA is to develop effectivenetdraining program with a
depp mission/aim and task analysis: one of the #sethat emerged is the wide
variety of methodologies employed. Most analysid s goal elaboration of training

objectives with respect to performance, conditiang standards criteria.

In most cases training needs analysis is derived fthe current performance
capability an the performance requirements. Thisiglly derived from interviews,

guestionnaire and review of training existing doemis and procedures.

Mission Analysis

- -

" Definition of available .
peliel ie

_ — ' |

Guidelines and Methodologies feocational training in the port sector using siatats 53
Performance evaluation of simulation-based systmdstraining actions

|3 'T PERCRO Perceptual
ETa) Robotics Laboratory

[C



2.4 TRAINING PROGRAMME DESIGN

The Systematic Approach to Training adopted withie OPTIMUS is a
methodology that comprises a step wise proceduréhtd specification of training

program requirements.

This methodology is directly focused on the speation of training program for

simulators and is more restricted in scope thaardBA\T methodologies

During Training Needs Analysis (TNA) the traininged is specified in terms of a
set of related training objectives that specifies tlesired outcomes of the training
programme, TNA is a fundamental step for desigmifigctive training programme:
determine to a large extent effectiveness and ieffoy of the overall training
programme and is able to specify too the entryllef/prospective trainees.

Again, much of the effectiveness and efficiencytrafining programme depends on

the comprehensiveness and specificity of this médron.

Shortly, compromises have to be made and two extrestnategies can be
distinguished: what one would consider optimal anty afterwards look at what is
feasible with environmental constraints. (number in$tructor, availability of
simulator etc.). Of course both strategies reptesgtremes on a continuum that
ranges from exclusively constraints driven: theeg/be more than one way to meet a

particular training need.

In practiceTraining Programme Design (TPD) isa process during which training

programme requiremengse graduallyelaborated in a top down methodology.

The dominant training philosophy in simulation lh$eining is to train as on the
job experience. The way in which training is origad should correspond as closely
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as possible to operational practices, and a veppitant role is played by Subject
Matter Experts (SME).

The general idea is that SME is the best trainxged but operational expertise is
not training expertise. In practice in some cades responsibility of designing,

delivering and evaluating training is assigned sodminately to SME. What is

needed is a framework that enables mapping of theseric concepts and findings
in issues relevant for Simulation Based Trainingigie
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2.4.1 Use of simulation devices in Training Progra mme

Mere possession of a port training simulator oepthaining device and the presence
of experts as instructors do not guarantee thetefleuse of simulation or effective
learning. The presence of specialized featuresh s physical motion platforms
and high-fidelity graphic images, do not in themesl guarantee a relevant and

meaningful training experience.
To be effectivesimulator resourcesmust be matchetb instructional objectives

If simulation is relevant to training objectivelenh the type and level of simulation,

including fidelity requirements, need to be deteraci

The way a simulator is treated is important in trgpa perception of reality among
trainees. If the instructional staff treats a datwr as if it were a port crane and the
simulator environment as real operating conditidhen the trainees are more likely

to treat the experience as "real.”

In creating the illusion of reality for a limitedgk or higher-level simulator, attention
needs to be given to accuracy requirements fonththematical models that drive

the simulation device.

No quantitative research was identified that woeddablish the relative merits of

different approaches to port training and the tygfetsaining offered.

There is, however, a research basis that supp@tapplication of different levels of
simulation to achieve certain training objectivistructors reported that the degree
to which a participant is familiar with the traigimedia affects the media'’s relative

value with respect to individual learning.

Media familiarity also influences individual perfoance during a simulation.
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Just as in real life, a port operator becomes moordident in his or her operating
performance of a simulator as his or her familjawith operating characteristics and
specific operating conditions increases.

The instructional and training value of all portdamarine simulator-based training
media are also affected by the nature and form nsfruction, including the

operational training scenarios.
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2.4.2. The place of simulators in the Training Curr  iculum

Simulators are used to train a wide variety of $agkd at initial, intermediate and

advanced levels including refresher training tha wentify like skill retention

problem.

Initial training , i.e. acquiring basic knowledge ot training siepl
procedures, is usually provided by instructors tlassroom or a briefing or
by the study of textbooks. In case of Simulatios&hTraining, trainees may
go to the simulator cockpit with instructions inaliong the function of
different buttons. Initial instruction is rarelymuorted by a full task simulator
but part task simulators are used for initial ti@nin many programs in
which many different subtasks have to be trainedl r@aduce complexity of
high level profiles. In the early stages of leagyithe trainees have to learn
how to perform the components of each task andedonl a sequence of

actions

Intermediate level. Simulators are sometimes used in the middle phakes
training or for training a new task to experientednees. Often the training
program starts with theory taught in the classrdoliowed by practice with

the simulator. Normally trainees go to field exsecto consolidate acquired
new skills in a more realistic setting. After theyay go to operational unit to

directly observe the performance of their futusktar job.

Advanced level. In many simulation devices are available scenadbs
different level of difficulty and complexity. Espadly when the task to be
learned is complex, the most desirable way wouldetdrain the part of the
task until they have been mastered, raising thepbexity gradually during

training. Practicing a certain task in a large efyriof situations, for instance
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different scenarios, is a suitable training metHod more experienced

trainees and for refresher training of already a&egiuskills.
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2.4.3. Defining the Training Program

In this step an outline of the training prograntasmstructed based upon the training
objectives and the characteristics of the targetigiof trainees

A complete and effective simulator-based trainiogree curriculum will typically

include information on the following:
» overall course objectives,

» characterization of course participants and numbers

» characterization of participant educational andgesional backgrounds,
e course structure,

* course timetable,

* individual simulation exercise planning sessions,

* individual simulator exercises and their content,

* individual exercise objectives,

* instructions to staff on the methodology of simigiat exercises and
subsequent debriefings

* method of evaluating participants, as applicable.

The specification of training activities is aimetl those activities that should be

performed by the trainee to achieve the trainingalves in efficient manner.

Training activities specify what trainees actudiigve to do in order to learn and
should be distinguished from operational activitis&any Training activities are
aimed at achieving intermediate skills or skill ée\and may never occur under
operational conditions, training activities aremally simplifications or adaptations

of operational tasks.
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There are several good reasons for separatingotr@fisation of training objectives
from the specification of training activities: tning Objectives specifies standards of
performance that are to be acquired but do notifypbow these standards of

performance are to be achieved.

Generally, larger the gap between criterion levedl &ntry level, the larger the

difference between training activity and operatlaivities

The specification of training activities is onetbé most difficult steps in the design
of a training program, for each training objectivae or more training activity will

be specified.

Towards the end of training training activities napproach operational activities.
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2.4.4 Exercise Scenarios and validation

In this step exercises are specified that will celthe trainees to execute training

activities and to attain corresponding trainingeahiyes.

The training scenario constitutes the environmemwhich training activities are to
be executed. The design of training scenario ismuortant determinant of training
effectiveness over and above how the training mietsv and the simulation

capabilities of the training simulator have beeacsied.

For instance, given the same training activitied simulation capabilities, transfer

maybe positive or negative simply by designing gopdegative training scenarios.

Typically a training scenario is run as part ofaring session and is proceeded by
a briefing and followed by a debriefing. Duringdding the trainee is allocated his
training assignment, in addition to training assigmt the behavior of the trainee

during the scenario is determined by the appearanddéy events that occur.

In the following, the issue related to the desigd aomposition of training scenario

are discussed

These are the most important elements and comportenbe analyzed in the

development of simulation based training scenario.

In practice the design of training scenarios is tégponsibility of instructors or
Subject Matter experts and scenarios must be baisddaining objectives derived

from task analysis and their operational outpu tilaining activities

It is obvious that training scenario have importamiplications for simulator

requirements, they should be the primary driversimiulator specifications.
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Usually, the design of training scenarios is deteeth by the technical possibilities
of the simulation device, and the scenario are ieg or adapted versions of real

operational scenarios.

Typically, a limited set of basic scenario variaate employed, these variants may
be modified during scenario execution to adaphing to the performance and the

level of evolution of the trainee population.

Training scenarios are scheduled in terms of tngirsessions which have often a
fixed duration. Most simulator sessions requiragh hevel of concentration and this
means that training sessions cannot last for manysh Also, depending upon the
complexity and the difficulty of managing the sceoaduring scenario execution
instructors may be assigned exclusively to the aditynanaging or participating in

the scenatrio.

Simulation Scenario are usually presented in afxeler, from easy to difficult, and
a more complex scenario is presented when theuatstr thinks that the trainees
have mastered the procedures taught in simpler ones

The following factors should be taken into accomhen designing these scenarios:

1)Type of simulator (e.g., special task, full-mission);

2)Geographical database;

3)Mathematical model and, to the degree relevant to training objectives, the
model's fidelity with respect to manoeuvrability in restricted shallow water
with small under keel clearances;

4)Type and structure of exercise scenario required to achieve the exercise
objectives;

5)Exercise length;

6)Method of briefing and debriefing;

7)Cost effectiveness;

8)Level of fidelity and accuracy needed to support training objectives
9)Validation requirements.
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Scenario creation is crucial to optimizing tin@ning value of individual exercises
For these reasons we supply a step by step guideviglop and evaluate scenarios
on simulation devices in the last section of thgpsedelines and methodologies.

Simply creating a realistic scenario does not reardyg result in operating

conditions that will evoke desired student respsnse

Once designed, an exercise scenario must be \edidat

Validation is necessary to avoid variations in the scenarios that could
adversely affect training objectives or provide inaccurate information and
therefore contribute to human error during real operations.

Care must be taken to ensure that relevant cuespr@®ent. In cases where
individuals are being prepared for ship handling specific waterways or vessels,

higher levels of visual scene fidelity and trajegtprediction accuracy are indicated.

These factors are especially important in operatiogditions involving restricted

shallow water with small under keel clearances.

It can be an advantage for instructors to visit Eamdiliarize themselves with the real
geographical area they are simulating. A visit dadal knowledge also help

instructors incorporate appropriate visual cueslaoal operating procedures.

The instructor checks if the exercise can be caleduin a way that is relevant to
exercise objectives and if the scenario can acleev@uted exercise objectives.

The operational result may be successful or unsstge as long as training

objectives are satisfied.

Only after this point the scenario can be used withfidence to effectively satisfy
training objectives.
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There is no standard methodology for validatingreise scenarios. The instructor or
instructional staff generally performs this funcaticubjectively, sometimes in
coordination and consultation with representatigé®rganizations sponsoring the

training
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2.4.5 Duration of the Training Program

We found no studies of the optimum length of sirtararaining time or of the
optimum balance among lecture, simulator operatiol, review of performance in

maritime training.

Conceptually,

The duration of the course needs to be synchronized with the curricula and
learning patterns to support overall training objectives.

This approach may or may not be cost effective.

Most existing simulator-based training courses letiveen one and two working

weeks.

This decision may be due as much to commercialt@ngs of existing simulator-

based training as it is to requirements of theningj itself.
Other factors that may affect simulator trainingdiinclude:

» the relatively high front-end cost of intensive slation based training
compared with the low direct cost of on-the-jolrieag,

e dock operators or shipping companies have limitesburces available for
training

e some prospective trainees may be unwilling to devoersonal time to

training.

Short courses typically compress course contentghwimay be a disadvantage from

the perspective of learning and transfer effectgsn Although port workers can be
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exposed to training scenarios that might take yeargxperience during actual
operations, compressed courses provide little dppity to contemplate results of

individual training sessions.

This lack of time to reflect may be especially digant for individuals who have
limited experience or are unaccustomed to Simulatimsed training media.
Conducting training with the same content and dcttaning time but over a
somewhat longer period provides time for studeatsantemplate results and plan

for subsequent training.

An alternative method might be to divide coursetenhequivalent to five days of
actual training time into training modules perfodnene day per week over five

weeks or more.
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2.4.6 Distinction between briefing and debriefing

Within the context of training session, instrucabactivities can be distinguished in

what occur prior to and after scenario execution.

Briefing and debriefing are an important issue ésign of instruction one important

guestion is how to combine it in optimal way.

Briefing aims to activate prior knowledge and prepare trainees to execute
training activities

Debriefing aims to evaluate results in terms of training objectives and
consoldate acquired knowledge

2.4.6.1 Briefing
It is generally assumed that providing traineeshwatdvance information aids

subsequent training activities.

Briefing may contain:

information about the position of the lesson ornse® within the overall

training programme.
— relevant learning history

— training assignment which should include a staténoértraining objectives

and training activities.

— composition of the scenario
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— information about the way in which performance w#l assessed
The way in leading briefing technique depends qe tyf skills to be learned.

The training ofpsycho motor skillanvolves presentation of more dynamic and
complex types of information: for these types oflskhon verbal briefing formats
are generally most effective.

Demonstrations can also be carried out using fimsvhich task performance is
shown or better witla simulation sessionin this way trainees learrylobserving

and imitating another performance

For the training otognitive skillsthe application of rules and heuristics briefiags

usually delivered verbally as these skills areidift to visualize or demonstrate

2.4.6.2 Debriefing
The final and particularly important part of desigach training session is the
debriefing, which takes place once the simulat@r@se is concluded, successfully

or unsuccessfully.

At this point in the program, lessons of the acwwedrcise are reinforced, and the
trainee is reminded of the exercise objectives aridrmed of any additional

objectives that were not previously divulged.
The simulator could be areffective tool in the debriefing.

The ability to record and playback a scenario amdamalyse the actions and
judgements of the bridge team can assist in asgpsdam and individual

performance.

The debriefing can be led by the instructor or bg trainees themselves with the
instructor acting as a "facilitator." A debriefinfpr example, is better led by the

instructor, whose experience and firm hand will fkegbe session "on course”. A
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team management course, on the other hand, wowldaply benefit from the

facilitator approach because of the general expegi@nd interactions of a given
group.

Deciding which method to use should be based onrtiree's level, experience,
cultural and ethnic background, and the course. typaguage limitations may also

have to be taken into account

To apply the debriefing method with a facilitatone or more trainees are delegated
to the simulator exercise to observe the actiontbaif colleagues. This observer will
open the debriefing by examining and commentingtwa questions: what went
right and what could be improved?

The role of the facilitator or instructor is to@M students, through their discussions,
to discover why some things went right and otheemtwwrong. The observer's
comments can be recorded for further discussiogrbyp members. The facilitator
must be free to criticize and focus attention @sdas learned.

Each member of the student team may then be asketbrnment before the

facilitator or instructor summarizes the session.

Using such a technique for debriefing means thatrbtructor provides little direct
advice during the session. Criticisms are made oy peers and are thus often
more readily accepted. Trainees control the disensand maintain their own
defined reference boundaries. This method encosrégéees to draw their own
conclusions and assess their own performance, gstien and weaknesses.
Experience has demonstrated that this approactoss effective if debriefing rules

are established at the beginning of the course.
Advantages of group discussion include:

 discussion stimulates critical thought,

* trainees learn to substantiate their statements
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» trainees learn to systematize their thoughts.

During group discussions, the facilitator must aviscussions that become too time

consuming,

* misdirection of group discussions,
» session domination by a few trainees,
» social tensions

* animosity among participants.
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2.4.7 Training Program Design Outputs

The output of TPD is a specification of prospecttva@ning programme. During
training program design takes place the transladfomore or less abstract training

objectives into concrete training behavior.
The main steps are outlined below.
Definition of training program

An outline of the training program is constructeasé&d upon the training objectives

and the characteristics of the target group ohé&@s. This step normally includes
« sequencing of training objectives

- allocation of different training media with partlau attention to simulation

devices
« construction of evaluation plan

« specification of training activities, what the lear is going do in order to

learn.
Scenario design and validation

In this step exercises are specified that will celthe trainees to execute training
activities. The focus is on those parts of trainthgt will take place in a future
simulator. Scenarios provide one of the main inpotsspecifying the requirements

of training simulator to be procured or developed.
Duration of training program

In this step the type and timing of instructionappgort that might be necessary
before during and after execution of the trainiognario is specified
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Briefing and debriefing technique

In this step are specified the briefing and almdsbriefing technique that are

functionally linked to use of simulation trainingwdces

Shortly Training Program Design TPD is a orderegusace of these steps.

Training Objectives from TNA phase

Training program and Training activities
Defintion of exercise scenarios and validation
Training duration

Associated instructional specifications
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2.5 SKILL RETENTION

Skill retention is the degree to which performansemaintained in absence of
training and experience relative to the performaatdbe end of training.

Learning is most often associated with the injplahse of acquiring a task or a skill
whereas retention relates more specifically to dhiity of reproduce an acquired
skill after a period of non performance.

For several decades, researchers have been iatkriesthe measurement of skill
retention.

Although numerous theoretical approaches have geapthere is no still accepted

method of measuring the rate of skill decay oveeti
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2.5.1 Importance of skill retention measurement

The period between the completion of training anbdssquent performance of the
trained skill is conventionally referred to as th&ention interval.

Significant decay of skill during a retention intar before it is required in operation
is obviously problematic. Adequate skill retentian potentially key criterion of
training program success. Skills in which retentisrof particular importance are
those in which there may be long intervals betweaning and operational intervals
or between one performance and the next.

These include skills that are used only in emengsnend other rare situations

The problem of skill retention and loss is of partar concerns in port sector for a

number of reasons:

» operational conditions often demand reliable rapidd accurate task
performance under stress

* the increasing level of automation of tasks reqlinstant operator
involvement can lead a degradation of skills thtolagk of practice

» for the relatively expensive of most port sectaairting the failure of

operators to retain skills can have a considerfadacial implications.
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2.5.2 Requirements for skills retention measurement

The degree of competence to which an acquirediskittained through the passage
of time, is called skill retention.

The curve depicting the extent of material rememtheas a time variable starting at
the end of the acquisition process, is called #tention curve or the forgetting

curve. Some of the conventions regarding relear@hgomplex tasks are well

known, especially those relating to the retentiorve.

The agreed assumptions taken from Rose and WhgEQ84) are:

 skills tend to decay with the passage of time;

e using appropriate retraining increases the skilpefformance to the same
original level;

 the relearning time duration is shorter than thegial learning period;

 the first minutes of retraining are important (th@rming up” phenomenon);

« long intervals between retraining demand longezaneling processes;

« procedural skills demand longer practice time thsycho-motor skills;

* automatic skills are better retained than contdodkills.

Another aspect, which was tested in the last decasdéhe relationship between

learning, forgetting and relearning as elementnef process.
In two different laboratory experiments similarukts were reached.
Bailey (1989) simulated assembly/disassembly tasks.

His main findings were that forgetting is a funatiof the amount learned and the

break duration, but not of the learning rate.
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Shtub and Arzy (1997) confirmed the laboratorydest this analysis of the skill
retention subject, it is appropriate to focus om televant variables: port worker

skill retention and retraining with simulator.

A considerable number of studies on retraining skilil retention focus on the work

environment.

This is due to the fact that many tasks are ofraptex nature, requiring high levels
of skill on the part of their operators.

Ordinarily, the operators do not perform the tastero and, therefore, refresher

training is required in order to achieve skill raten.

For example, the examination of the skill perforcef complex skill profile like
helicopter pilots indicates that there is a critabecline in their skills after six months

of no flying.

Similar results were found in many studies concggnetention aspects of tasks but
most of them are not generally known because theypablished only in research
reports that are available only for a framework.

Using simulators for task learning is common. Howear, using it for retraining

is less common.

There are only a few articles about simulator trynmethod concerning skill
retention. This present example also took advantéglee opportunity to conduct a
controlled field experiment in a military unit, @raing refresher training of reserve

soldiers operating a complex system as a team.

Guidelines and Methodologies feocational training in the port sector using siatats 77
Performance evaluation of simulation-based systmdstraining actions

ET PERCRO Perceptual
Robotics Laboratory
N Cenirodi £ 1za per

(.



2.5.3 Case study

The Israel Defence Force maintains an operatioméfer Electronic Warfare.

The participants in this study were 53 reservigt$hs unit, undergoing refresher

training using a partial simulator.

Each training session consisted of three exercaksd “links”, lasting 30 minutes

each.

A team of four operators is needed for each lintdiQarily, each reservist does such
a retraining session about once a month. Durindp éa& an experienced officer

evaluates each operator’s performance.

The operators’ ages were between 22 and 47. Asult ref their past experience
these operators have been very well acquainted th@éhsystem and the system’s
environment. It is important to add that in genethé Operator's Level of

Performance (OLP) is evaluated as being “very high”

A pilot study was conducted aimed at examining ardfying successfully the
various basic assumptions regarding the reserveatme and their professional
level. The pilot study also served to find the ahitity of the designed questionnaires

and the manner in which they were completed byettauators.

One questionnaire tested psycho-motor (Ps’) bebaviand the other tested
procedural (Pr) behaviours. Another delineationswaken from the same two

guestionnaires expressing the automatic (At’) d&edcontrolled (Co’) behaviours.

The operators were divided into three groups ofeh6h according to the time

duration between retraining (training intervals).

* The first group had training intervals of one month (as usual).
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» The second group had two-month intervals

» The third group had three-month intervals.

Sampled intervals of six months were examined oa diperators

Special attention was given to avoid any interntedvaork with the system for the
purpose such as real operational work. The OLPexamined after regular training

and once more after the next interval (one, twthae months).

Each time evaluations were made and scores wee gifter each link, with a total
of three evaluations taken.

The main goal of this study was to examihe relations between relearning and
skill retention concerning complex tasksgespecially by identifyindhe parameter

affecting the requiretime-duration between retraining (training intervals)

The longer the training interval between the sessithe lower the measured OLP
after the next first part of the session (the firgst). These findings received stronger

support when we observe the OLP after a six-moatto@ without training.
The results were what was expected.

Observations of the psycho motor and the procedogabviour of the operators
show the same characteristics we had already knfsam the survey of the

literature.

Forgetting is faster when concerned wightocedural skills and sower concerning

psycho-motor skills

That conclusion leads to our perceived need of nmemsive training of procedural

skills, which helps balance between the two dineamei skills.
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Another possible solution that is apparent withrapenal tasks is using written
procedures. It guarantees the memorization optbeess in the right order in order
to execute the tasks properly, especially in enrergeases.

The disadvantage of this method is that on occastba operator does not have

sufficient time to follow the lists.

The ability to restore the operators’ performanzea tgiven pre-determined level at
the end of each training cycle (according to théedent training intervals) is both

interesting and important because of its resultsiarplications. We can observe that
there is a big difference between training intes\afl one or two months versus three

months.

After three months without training, three links are not sufficient to bring the

operator back to the required level.

Whereas the two-month interval had the same effiscthe one-month interval

achieving a full restoration of skills.
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2.5.4 . Conclusions

The analysed case study reaffirms two aspects:

1. There is a need to put the emphasis on the puoalednd the controlled
elements of the task in comparison with the psyofaior and automatic

elements (using written procedures is recommendeaked).

2. A partial simulator could be suitable for refrestraining of a complex task
(with functional similarity to the task’s environmig. This finding also

supports the use of a partial simulator for retragjriasks.

This field study reaffirms the current percepti@eeing learning, forgetting and

relearning as elements of one continuous learnioggss.

The elaborated model connects between forgettingl aelearning, while

emphasizing the time-duration between the retrgisgssions.

Another important recommendation emanating fromstiuely requires careful prior

planning for retraining of complex tasks.

That planning must be an integral part of the ingtonal task analysis and our
opinion is that the results of this study are vemngeresting and useful for use of
simulation devices in skill retention for port optars.

For the OPTIMUS Project the problem of skill retentseems to be very important

and the use of simulation devices for refreshenitrg sessions maybe very useful.
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2 SECTION 3 - Evaluation
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3.1 INTRODUCTION

A fundamental element of the OPTIMUS Process istiooal analysis and
improvement of the training progranmlhere is always a concern about the
effectiveness of a new or even existing traininggpam. Essentially, the issue is
whether trainees learn what is necessary for ofjetheperformance: the training
effectiveness is generally based on whether traimpsss the course amerform
successfully on the job

There is, for example, the question of short-tearsus long-term effects, an issue of
particular concern for intensive courses of sharaton. Recent evidence suggests
that many technical training programs teach matyimalevant skills, and graduates
of those courses have to be retrained when theypkeed in an operational
environment. It is not uncommon to hear complaihigt new graduates from a
training course do not have the necessary opegdtgkills and must be retrained on
the job.

Satisfactory performancencan examination within a course structuredoes not

ensure thathe training was effective

Tests are generally oriented toward the materiajtiain the course and may be no
more relevant than the course itself. In additi@nmal testing may fail to capture
subtle but critical aspects of operational skills.

Typically, formal tests examine those aspects dnateasy to frame and evaluate by

standard grading methods.
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In complex and diverse tasks, formal testing raselgceeds in evaluating the depth
of knowledge and skill needed for operational panfance of a multiplicity of tasks

while under stress

3.1.1 Need of Standards for professional profiles and
training packages

With a few notable exceptions (for instance intdomal welding federation) there
are no many professional, industry, or nationatiglimes, standards, or requirements
for certifying professional profiles and instrudpreither through professional
organizations, port and shipping industry, educatidraining programs, or

government agencies.

The Australian National Training Authority is a abte exception: in logistic and

port sector authorised few qualified training pdans at national level.

Authorized Training Provider in port sector:
e TDT Australia
» P&O Ports

We could find two simple Examples of Standardisedining Package at national

level composed by standardized units for the pastos operators, for instance
Unit TDT D1097A Operate a forklift — TDT Australia

Unit ZPOAKO2A Operate e light forklift — P&O ports
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3.1.1.1Unit Standardised Model

Unit title : Title of the Unit.

Unit field : Field of application of the unit.

Unit description; Short description of the unit.

Elements describe the essential outcomes of a unit of coemgg.

Performance criteria: describe the required performance needed to ddratas
achievement of the element.

Range of variables The range statement relates to the unit of compgtas a whole. It

allows for different work environments and situasdhat may affect performance.
Evidence guide The evidence guide provides advice on assessmdnhast be read in

conjunction with the performance criteria, requikedwledge and skills.
Key competency:The Key Competencies represent generic skillsidered necessary
for effective participation by an individual in terkplace.

Performance Level 1- at this level, you are required to undertak&dafectively
Performance Level 2- at this level, you are required to manage tasks
Performance Level 3- at this level, you are required to use concéptsvaluating and
reshaping tasks

An example Unit TDT D1097A Operate a forklift — TDT

Unit title:

OPERATE a FORKLIFT
Unit field:

“D” Load Handling

Unit description:
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This unit involves the skills and knowledge reqdite operate a forklift, including
checking forklift condition, driving the forklifta fulfil operational requirements,
monitoring site conditions and monitoring and maiiming forklift performance.

Each recognized and standardized unit is compogetements, for instance.

Elements 1:
Check forklift condition
» Condition of forklift is checked for compliance WiOHS and workplace
requirements for warning devices, manufactureegifipations and the
nature of the load shifting task
» Attachments are checked to ensure appropriatetatgng and operation
* Mirrors and seats are adjusted for safe operatyahéd driver
* Log books are checked and appropriate workplacardeatation is

completed in accordance with workplace requirements

Elements 2:

Drive the forklift

» Forklift is started, steered, manoeuvred, positiosed stopped in accordance
with regulations and manufacturer's instructions

* Engine power is managed to ensure efficiency anidmeance and to
minimise engine and gear damage

» Operational hazards are identified and/or antieigpand avoided or
controlled through defensive driving and approgriazard control
techniques

» Forklift is driven in reverse, maintaining visiltyliand achieving accurate

positioning
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* The forklift is parked, shut down and secured icoadance with

manufacturer's specifications, regulations and plade procedures

Elements 3:

Operate a forklift to handle loads

» The lifting task to be undertaken is appropriafghnned and the correct

lifting truck and attachments are selected
+ The load is lifted, carried, lowered and set dowadcordance with OHS

legislation, manufacturer's specifications and canypprocedures

Elements 4:

Monitor site conditions
* When selecting the most efficient route, hazardkteaffic flow are
identified and appropriate adjustments are made
» Site conditions are assessed to enable safe apesatnd to ensure no injury

to people or damage to property, equipment, loadzadities occur

Elements 5:

Monitor and maintain forklift performance
» Performance and efficiency of vehicle operatiomanitored during use
» Defectivelirregular performance and malfunctiorgoréed to relevant
personnel
» Forklift records are maintained/updated in accoceanith workplace

procedures and legislative requirements
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This level of standardisation of ANTA training packages represent the optimal
level to introduce a simulation tool in training ard permit the optimisation of
whole training process.

The whole unit is described in Appendix part of ths report.
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3.1.2. Main types of Training measurement: subjecti  ve and
objective

Training performance measures should fulfil théofelng roles:

» Monitoring progress of trainee

 indicating sources of learning difficulties

» providing feedback to instructor and trainee

» measuring transfer of training and retention ofiski
e evaluating training methods

Both subjective and objective measures have amdlaining programmes.

Subjective measuresrepresent the opinion of the trainee or of a subjeatter
expert such as an instructor and may be based apoating scale. Subjective

measures tend to be easier to use and less expeogibtain specific measures

Objective measuresare collected directly from performance such asatien from

required track.

These measures might best be met by assigningierped practitioners to evaluate

performance.

These evaluators should be carefully selected ramuket, remain independent of the
conduct of training - to avoid "ownership" in tlraining product or interpersonal
relationships that could influence their evaluasienand be experienced enough to

judge the effectiveness of operational performance.

In addition, they must remain familiar with curreptactice and, ideally, should
periodically cycle through line operations. It isopably not desirable for the
evaluators to be totally independent from orgarmrai goals and policy.
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The assumption is that experienced practitionensreaognize how well such goals
are being satisfied and are sensitive to traddbHs are sometimes essential in the

pursuit of diverse goals.
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3.1.3 Main types of Training measurement: Informal and
formal Evaluation

The most common type of evaluationngrmal .

These evaluations, most of which are implicit, @matinely conducted as an integral
part of simulator-based training courses. Theytygpecally conducted on an ad hoc
basis and are usually not written. The most comfoom of informal evaluation is

the undocumented debriefing of an exercise by stnuator or instructors.

These routine, ad hoc evaluations are used totagljascise content and timing and
to guide trainees toward achieving planned learmibgectives. Instructors also

evaluate the results of training to help improvarse content and methodology.
Trainees also conduct evaluations.

They continuously evaluate the degree to which @arseis moving them toward

meeting their personal or professional developrobjgctives.

Similarly, the sponsors of trainees make implisidleations on a course's value to

their organizational objectives.

To be effective,formal evaluations or assessments must have standardimeéd a
structured monitoring and must include a critiqgdeinalividual performance in a
range of exercises appropriate to the instructiondicensing objectives or criteria.
Formal evaluations or assessments must be corsistemethod, timing, and
responsibility from class to class or test to testthat results can be compared and

contrasted with a high degree of reliability.
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3.2 SYSTEM EVALUATION MODELS SUITABLE FOR
SIMULATION BASED TRAINING

The best known and first training methodology fovaleations is Donald
Kirkpatrick's Four Level Evaluation Model. These @eneral tools that are suitable

for port sector and simulation based training

The four-levels of evaluation consist of:

- Reaction -how the learners react to the learning process
« Learning - the extent to which the learners gain knowledge and

skills
« Performance (behaviour) -capability to perform the learned

skills while on the job
« Results (impact) - ncludes such items as efficiency etc.

A further level of evaluation is based ROI index.
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3.2.1 Level one. Reaction

Evaluation at this level measures how the learresst to the training.

This level is often measured with attitude questares that are passed out after
most training classes.

This level measures: the learner's perception (redion) of the course

Learners are often keenly aware of what they neddow to accomplish a task. If
the training program fails to satisfy their neealsletermination should be made as to
whether it's the fault of the program design one@ey. This level is not indicative of
the training's performance potential since it dnes measure what new skills the
learners have acquired or what they have learregdntiti transfer back to the work-

ing environment.

heck teaching methods with

aAC omplishing program objectives
‘ iming : Usually done immediatlely o
soon after learning

= W: luation tool is based on
=

Did they like it?
Evaluate cadidate's
satisfaction
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This level of evaluation is suitable for simulatibased training in port sector and in
the OPTIMUS Training Schema could evaluate thet twg sections of training
schedule and the whole training program too. Rstance the cognitive part and the

simulation based training.

The interest, attention and motivation of the pgrtints are often critical to the suc-
cess of any training process. People often leattetb@hen they react positively to

the learning environment by seeing the importariée o
This is a basic level of evaluation and is suitdbteSimulation based training.

When a learning package is first presented thadeehas to make a decision as to
whether he or she will pay attention to it. If theal or task is judged as important
and doable, then the learner is normally motivatedngage in it. However, if the

task is presented as low-relevance or there isvgtobability of success, then a neg-

ative effect is generated and motivation for tasgagement is low.

At general level evaluators underline limited effeeness of the Reaction evaluation
level but in our opinion this is only a tool to nse@e satisfaction of trainee. At this
level of evaluation participant responses are &asgllect but provide little informa-

tion about the value of training to the organisatio

The problem is to matching the different level aools of evaluation in an effective

way to check and understand what training managansg to know.

For this aim we recommend the development of a statured evaluation plan of

all training activities that involved simulation devices.

If the problem is to check only the satisfactidriihe trainees this is the right tool.
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Evaluation tool is based on Reactionnaire

3.2.2 Level two. Learning

This is the extent to which participants changeuakes, improve knowledge, and in-

crease skill as a result of participating in theehéng process.
It addresses the questiddid the participants learn anything?

The learning evaluation requires some type of pesting to ascertain what skills

were learned during the training.

In addition, the post-testing is only valid whemdmned with pre-testing, so that you
can differentiate between what they already kneaar o training and what they ac-
tually learned during the training program. Measgrihe learning that takes place in

a training program is important in order to val@#te learning objectives.

1) Check assessment of participants'

knowledge learned as a result of the

program

2) Timing: Usually done immediatlely or
soon after learning

Did the students
achieve the desired learning >«
objectives?
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Evaluating the learning that has taken place tyfyidacuses on such questions as:

1. what knowledge was acquired?
2. what skills were developed or enhanced?

3. what attitudes were changed?

This level of evaluation is suitable for simulatibased training in port sector and in
the OPTIMUS Training Schema could evaluate evegti@e of training schedule

and the whole training program too

Learner assessments are created to allow a judgeémba made about the learner's
capability for performance. There are two partshie process: the gathering of in-
formation or evidence (testing the learner) andjtidging of the information (what
does the data represent?).

This assessment should not be confused evitiluation

Assessment is about the progress and achievemietiits mdividual learners, while

evaluation is about the learning program as a whole

For the training analyst and designer, indeedpthikling of the assessment helps to
define what the learning must produce. For thenkra assessments are statistical in-
struments that often poorly correlate with theites of performance on the job and

they rate learners low on the "assumed" correlatofehe job requirements

Thus, the next level, performance or behaviorhes preferred method of assuring

that the learning transfers to the job, but itugerarely performed.

Evaluation tool is based on testing
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3.2.3 Level three. Behavior or Performance

This level of evaluation involves testing the studecapabilities to perform learned
skills while on the job, rather than in the classno

Level three evaluations can be performed forma#gt(ng) or informally (observa-
tion). It determines if the correct performancen@v occurring by answering the
guestion, "Do people use their newly acquired liegron the job?"

In Kirkpatrick's original four-levels of evaluatipime names this level "behaviour."
However, behaviour is the action that is perfornveli)e the final result of the beha-

viour is the performance.

The consequence of the behaviour (performanceha we are really after —ean
the learner now perform and produce the needed redts in the working envir-

onment?
jreneer
}u hanged their behavior back to their
‘H orkplace as a result of training.
m Timing: Usually done 1 month—3
| onths after learning
\i valuation tool is based on
Did the students
cquired the skills? <
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This level of evaluation is suitable for simulatibased training in port sector and in
the OPTIMUS Training Schema could evaluate simoitabased section, on the job
training section but is very helpful to evaluatmirthe whole training program.

It is important to measure performance becaus@ringary purpose of training is to
improve results by having the students learn nalls slnd knowledge and then actu-
ally applying them to the job.

Learning new skills and knowledge is no good tooeganization unless the parti-

cipants actually use them in their work activities.

Since level-three measurements must take place thftelearners have returned to
their jobs, the actual Level three measurement$ tygically involve someone

closely involved with the learngsuch as a supervisor.

Although it takes a greater effort to collect thegta than it does to collect data during
training, its value is important to the trainingpdetment and organization as the data
provides insight into the transfer of learning frtme classroom to the work environ-
ment and the barriers encountered when attempiingglement the new techniques
learned in the program.

Evaluation tool is based on structured interview tcsuper-

visor or manager
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3.2.4. Level four. Results

This level of evaluation is one of the most compdexd time spending and it meas-
ures the training program's effectiveness, that'\lghat impact has the training
achieved?" These impacts can include such items@awetary, efficiency, moral,

teamwork, etc.

As we move from level one to level four in the scaf evaluation methods, the eval-
uation process becomes more difficult and time-gomsg, however, the higher

levels provide information that is of increasinglgnificant value.
At this level the information needed is most difficto capture

Perhaps the most frequently type of measuremdevé-one (Reaction) because it
is the easiest to measure, yet it provides thd ledsable data. Measuring results
that affect the organization is considerably maifécdlt, thus it is conducted less

frequently although it yields the most valuableomhation.

the learning experience.
Evaluation tool is based on
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This level of evaluation is suitable for simulatibased training in port sector and in
the OPTIMUS Training Schema is very helpful angl&ble to evaluation of the

whole training program.

The first three-levels of Kirkpatrick's evaluatien Reaction, Learning, and Perform-
ance are largely "soft" measurements; howeversaeecmakers who approve such

training programs, prefer results (returns or inbpac

- Impact informs you of the "return” the organization rees from the train-
ing. Decision-makers prefer this harder "resultth@gh not necessarily in

money value

Evaluation tool is based on organisational impactraalysis
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3.2.5. Computing Training ROI (Return on Investment )

Accountability is a key issue for training departitseas well as other business units.
Consequently, the idea of being able to calcullageréturn on investment (ROI) of
training is very important, almost in Simulator édgraining that normally need high
investments in procurement of advanced simulatenaogs.

3.2.5.1 Measuring the return of investment

A comprehensive evaluation of ROI only occurs atdlé.

A thorough ROI analysis is typically conducted @orly 10-20% of all training pro-
grams. The collection and analysis of data canirhe tonsuming and expensive.

Computing the ROI of simulation based training evél 5 involves these four steps:

(1)isolating the effects of training,

(2) converting these effects (benefits) into monetavalues,

(3) calculating the costs of the training

(4) comparing the value of the effects to the incued costs.

3.2.5.2 Isolating the effects of training

To determine the ROI of training you must be ableneasure the changes that occur
as a result of training. Consequently, you musivkmvhat the performance or level

of knowledge wakeforeyou began the training initiative. Pre-trainingaleneasure-
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ment might include frequency of errors, labour Isoper unit of production or ser-
vice, volume of lost sales, absentee rates, tum@tes, or survey ratings indicating
customer dissatisfaction. An option to pre-tnagnand post-training data comparis-
ons is touse two sample groups of employee®netest groupreceives the training
while thecontrol groupdoes not. Productivity or performance of the twougps is

measured and compared.

3.2.5.3 Converting the effects in monetary value

The effects, or benefits, of a training programuti@lways be identified, qualified
and converted to value. Trainees' supervisors, rttapat or division heads, senior
level executives or even the board of directorsimrexcellent positions to observe
changes in performance or impact on the bottom Hikects can be tangible or in-
tangible and are frequently referred to as "hatd"dand "soft data.”

Hard data is quantitative, statistical, numberrmied and easily translated into mon-
etary benefits.

Soft data is qualitative and refers to intangibdmdfits that are subjective and thus

are more difficult to measure and translate intametary benefits.
Samples of both kinds of data are listed below.

Sample "Hard" Data for Determining the Effects of Training Data

» Productivity measures (quantity or market value)

* Quality measures (number of rejects or cost otts)je

* Materials costs (amount per unit of production moant of waste or scrap)
» Labour hours per unit of production

» Labour costs per unit of production
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* Hours of "down time" due to equipment failure, etc.

» Absenteeism and tardiness rates

* Turnover rate

* Workers compensation claims - nature and numbgjudfes or ilinesses,
days of lost work or "light duty" work

* Number of grievances/legal claims/lawsuits

» Time required to fill vacant positions

* Time required to fill an order; resolve a complagtt.

» Customer satisfaction rating or index

* Number of repeat customers

Sample "Soft Data" Effects or Benefits of Training

* Improved job satisfaction

* Improved teamwork

* Increased organizational commitment

* Improved succession planning

* Increased communication regarding career paths

* More clearly defined promotion opportunities

3.2.5.4 Calculating the cost of training

When calculating costs, remember to considemadliréct costs, such as staff time,
use of existing materials, equipment, classroornts, The term "fully loaded costs"
is sometimes used to designate that the costpafgram include both direct and in-

direct costs.

Sample Training Costs
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Design and development costs
The first category of cost to be considered isttbgign and development of the

training programme.
You will need to consider:

« internal days of design and development

« costs of external designers and developers

» other direct design and development costs (purcbiasepyrights, travel,
expenses, etc.)

e outright purchase of off-the-shelf materials
Promotional costs
Most organisations devote effort to promoting theaiming programmes.

 internal days of promotional activity
» costs of external agencies

« other direct costs of promotion (posters, brochuz&s)
Administration costs

An allowance must be made for the time taken by ttaming department in

administrating the training programme.

* hours of administration required per student

» direct administration costs per student
Faculty costs

These costs relates to the delivery of the trainivigether this is mediated by faculty
(tutors, instructors, coaches, etc.) or is selfdaistered (workbooks, CBT, on-line

training, etc.).

» the number of students who will be going through phogramme
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* hours of group training

* hours of one-to-one training
* hours of self-study training
» additional faculty hours

» faculty expenses
Materials
Then there's the cost of materials:

» cost per student of training materials

* license cost per student for use off-the-shelf medte
Facilities

You will also need to allow for the cost of youaitring facilities, whether these are

internal or external.
Make sure to include the rental or notional intéoust of the following:

» Simulation training rooms
» open learning / self-study rooms

» Simulators equipment used
Student costs
Probably the most significant delivery cost relatethe students themselves.

When an employee goes through a training programimework time, the
organisation is not only having to pay that persqguayroll costs, they are also losing

the opportunity for that person to add value todtganisation.
Evaluation costs

You also need to make an allowance for the timentspgaluating the training,

whether this is an ROI analysis or some other ntetho
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3.2.5.5 Forecasting and measuring benefits
The financial benefits of training can not be meedun terms of student reactions,
nor the amount of learning that has been achiemetl;even the extent to which

behaviour may have changed.
We should analyse the major categories of benefits.
Labour savings

Labour savings occur where, as a result of thenitrgj less effort is needed to
achieve current levels of output. We have to asstiraesavings are realised by a
reduction in the amount of labour applied to aipalar job.

Examples of labour savings include:

e reduced duplication of effort
* less time spent correcting mistakes

+ faster access to information
Productivity increases

Productivity increases occur where, as a resuttaofing, additional output can be
achieved with the same level of effort. This implidat the organisation requires

more output in this particular area.
If it does not, then it might be better to exprssbenefit as a cost saving.
Examples of productivity increases include:

* improved methodologies reducing the effort required
* higher levels of skill leading to faster work

* higher levels of motivation leading to increaseidrf

Other income generation
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In some job positions, it may be possible for neeome to be generated as a direct
result of training. Sometimes this can be satisfagt recorded as a productivity
increase, but there will be times when a more timed specific analysis is required.

Examples of other income include:

« a higher success rate in winning competitive psgcheading to increased
sales
» sales referrals made by non-sales staff

¢ new product ideas leading to successful producidiageis

3.2.5.6 Calculating return on investment
Return on investment tells you the percentage mgtau have made over a specified

period as a result of investing in a training pesgme. On the assumption that
benefits will continue to accrue some time after titaining, then the period that you

specify is critical to the ROI figure you will obta
It is relatively simple to calculate return on istrment:

% ROI = (benefits / costs) x 100

Payback period
Another way at looking at ROI, is to calculate hmany months it will take before
the benefits of the training match the costs aedrining pays for itself. This is

called the payback period:

payback period = costs / monthly benefits

Payback period is a powerful measure. If the figamnelatively low — perhaps only a

few months — then management will be that much reas®uraged to make the
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training investment. As a measure, it also haathentage of not requiring an

arbitrary benefit period to be specified.
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3.2.5.7An example of ROI calculation

Duration of training 33 hrs
Estimated student numbers 750
Period over which benefits are calculated 12 months
Costs
Design and development £40,930
Promotion £4,744
Administration £12,713
Faculty £86,250
Materials £15,000
Facilities £40,500
Students £553,156
Evaluation £872
Total cost £754,165
Benefits
Labour savings £241,071
Productivity increases £675,000
Other cost savings £161,250
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Total benefits £1,077,321

Return on investment 143
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3.2.6 OPTIMUS process and application of evaluation  tools
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3.3 CANDIDATES EVALUATION

3.3.1 Assessment of candidates

One of the most important steps for the developroértvaluation methodology for
simulation based training in the port sector is #malysis of the main tools and
procedures for assessment of candidates with acyart attention to predictive

validity aspects.

The systematicuse of simulation devicescould play a very important roleni
assessment of candidatefr training like we could explain in further paot this

guidelines and methodologies for the OPTIMUS priojec

In the port sector too, with the introduction ofangechnology the use, control and
management of complex port tools and cranes hasene increasingly demanding

of the operator.

These systems requiring increasing levels of cogngkills and often imposes high
level of stress upon operators: moreover the tigiruf operators for complex port

crane or tools is an important cost factor.

For these reasons is therefore necessary to gige priority to selection of

candidates who will prove to be trainable

Use of simulator devices will be very helpful inlesgion of candidates to port

training program for instance like crane operator.

The most common criterion of trainability is usyathe trainee success, judged

either by assessment at the end of training ombghe job performance.
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3.3.1.1. Types of test
A large variety of personnel selection procedurasehbeen developed including

interviews, psychometric test, simulator test, wsaknple test.
Selection test can be classified like signs or dasp

Signs are more traditional test in which inferenaesdrawn about the psychological

characteristics needed for successful job perfocman

Sample approach focuses on job task and desigaotiselgorocedures that provide

representative samples of the behaviour needexitmessful job performance.
Simulator test or work sample testare example afample selection test.

Test that allow the prediction of trainees perfanoeparticularly whether they will
successfully complete their training and perforntl wethe operational environment,

are a necessity for a successful training programme

In our opinion trainability test and work or simida sample are the best way to
predict trainability of training program particigan obviously they may need a
integration with personality test which predict thieess tolerance of the potential

trainee.

3.3.1.2. Psychometric test

Psychometric tests are based upon generic psyabalqginciples or measurement
theories. At general level a psychometric test seaes of questions, problems, or
practical tasks that provide a measurement of éspEfcsomebody's personality,

knowledge, ability, or experience.

There are three main categories of psychometric tes
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» ability or aptitude tests
» achievement tests
* personality tests.

However, no test can ever be 100% accurate, anddsbe viewed more as a useful

indicator than a definitive verdict on a persokifissor potential.

Tests are used in recruitment, to verify whethenair a candidate is likely to be a
good fit for a job, and in employee developmentd dheir administration and

interpretation must be carried out by qualifiedgeo

Tests are increasingly taken, scored, and intexgrefith the aid of computer-based
systems. A test may also be referred to as arumsnt, and tests can be grouped

into a test battery

3.3.1.3. Work samples and simulator test

Work Sample Tests is designed to have high comtefitity through a close
relationship with the job, simulation devices copldy a very important role in this
type of assessment of candidates. Work Sample daestbased on the premise that
the best predictor of future behaviour is obsetyeldaviour under similar situations.
These tests require the examinees to perform thsksare similar to those that are
performed on the job.

The main advantages and disadvantages of work saegilare outlined below

Advantages Disadvantages
* high reliability » costly to administer; often can
only be administered to one
 high content validity since work applicant at a time

samples are a sample of the actual
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work performed on the job  although useful for jobs where
tasks and duties can be completed
* low adverse impact in a short period of time, these
tests have less ability to predict
* because of their relationship to the performance on jobs where tasks
job, these tests are typically may take days or weeks to
viewed more favourable by complete
examinees than aptitude tests
* less able to measure aptitudes of

« difficult for applicants to fake job an applicant thus restricting the
proficiency which helps to test to measuring ability to
increase the relationship between perform the work sample and not
score on the test and performance more difficult tasks that may be
on the job encountered on the job

* Work Sample tests use equipment
that is the same or substantially
similar to the actual equipment
used on the job

3.3.1.4 Main Types of Work Sample Tests and Simulator test

Work-Sample Tests of Trainability
The work-sample tests of trainability are suitafde untrained applicants with no

previous job experience. The predictive validitytis technique is low relative to
other techniques of work samples and there is aegel¢he validity of the instrument

may attenuate over time.

Work-samples
These are tests through a period of instructionnvthe applicant is expected to learn

tasks involved in a work sample. Applicants perfoohservable, job-related
behaviours as predictors of criterion performanté not feasible to adapt certain

work behaviours for testing. Work samples often am¢ conducive to group
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administration and, therefore, were dropped fromsateration because of concerns

regarding test security.

Simulation of an Event
These tests present the candidate with a pictuea aficident along with quotations

from those involved. The candidates then responal $eries of questions in which
they write down the decisions they would make. Td#t is scored by subject matter

experts.

Low Fidelity Simulations
These tests present applicants with descriptionswofk situations and five

alternative responses for each situation. Appleahibose the responses they would

most likely and least likely make in each situation

3.3.1.5. Conclusions and Predictive Validity

For the main aim of this report the assessmenanélidates is the starting point of
guidelines and methodologies for simulation basadihg in port sector. In this
chapter we investigated the possible use of simomatlevices in selection and
assessment of candidates with a particular attemtigredictive validity of all types

of test and measurement that are described imgpat

The results of predictive validity are sourced frdiffierent sector of activity, but the
most interesting results are from military secidrese results must be compared to a
criterion value, such for instance as success ngpete training program or measure

of job performance.

Findings in military sector are very interesting &ssessment of candidates in port

training at general level for work samples coeffits of predictive validity — in
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application to simulation devices — are reportatle from 0.45 to 0.65 in a scale

comprises between 0 and 1.
Predictive validity for psychometric and aptituests are generally low, about 0.30.

Without doubt Psychometric test are more common thark samples or simulator

test.

In our opinion, and particularly for occupationstiwhigh operational requirements
like for instance container crane operator or itadbntroller success can be better
predicted by dynamic testing such a simulator bassting or complex work

samples.

An integration of both methodologies will be thesbeay to manage and optimise
the selection process and assessment of candafdteming

At general level to set psychometric testing, weaiknple testing or simulator testing
in a specific work environment is necessary to mwrsthe stages at which each is

relevant.

The selection issue- in training process for pedt@ — can be conceptualised at

least in four different stages

Initial selection

allocation of trades or specialisation

screening for advanced training courses

individualisation of training process.

The type of test used varies from fully validateyghometric test to informal
instructor assessment. At general level psychomtdst are found in the first stages

of selection training process, work sample or satarl test are fitting in the more
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advanced parts of process of assessment of caeslidat they could be very useful

in the first stages too.
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Assessment of candidates for training

Psycometric Test

Work Sample Test

Ability or
Aptitude test

;

Achievement
Test

I

Personality
Test

i

| Based on the behavior observation |

—
N

| Close Relationship With The Job |

v

Advantages:
1) High reliability
2) High content validity since work samples are a
sample of the actual work performed on the job
3) Low adverse impact
4) Because of their relationship to the job,
these tests are typicallpiewed more favorable
by examinees than aptitude or personality tests
5) Difficult for applicants to take job proficiency
which
helps to increase the relationship between score
on the test and performance on the job
6) Work Sample tests use equipment that is the
same
or substantially similar to the actual equipment
used
on the job

Disadvantages:
1)Costly to administer; often can only be
administered to one applicant at a time
2) Although useful for jobs where tasks and duties
can be completed in a short period of time,
these tests have less ability to predict
performance on jobs where tasks may take
days or weeks to complete
3) Less able to measure aptitudes of an applicant
thus restricting the test to measuring ability to
perform the work sample and not more difficult
tasks that may be encountered on the job

Types of Work Sample Test/Simulator Test

1) Work-Samples Tests of
Trainability

Low Fidelity Of Simulation

120
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3.3.2 Evaluation in Simulation Based Training. Amo  del

The relationship between measures of training pedoce and the achievement of
training goals is often difficult to quantify.

This continues to be an obstacle to the developwieturricula for simulation based
training systems.

This simple and useful methodology discusses theeldpment of training
effectiveness measures as they relate to the desigistructional, simulation-based
training systems featuring automated tools for pilag training

One of the first systematic and most effectiveniraj models developed was the
SAT andthis evaluation experimental model is designed wita direct connection
with SAT task analysis and distinction in tasks andelated subtasks

Our opinion is that simple but useful experimentathodology is suitable for

evaluation of simulation based training sessiornsoir sector.

3.3.2.1 Measuring the Effectiveness of Simulation-Based training

Measuring the Effectiveness of Simulation-Baseadimg will depend on how well
the components of his SAT model are integratedtiaioing curricula.

According to Williams, Reynolds, Carolan, Anglin &restha (1989), there are
several important factors to consider when inteéggasimulation training into an

organization’s training program.

» First, the simulation training must be linked toagtgic objectives of the

organization.

* Second, it must also be directly related to thections and processes of the

organization.
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* Third, training system development must be perckirg system users as

relevant to real-world tasks.

In this way training curricula will provide inforrtian and training for accomplishing
real-world and work environment tasks.

The approach presented here for conducting and uriegsthe effectiveness of
simulation-based training generally follows the Spfocess described above.

The six major components of the experimental sittalebased evaluation process

are:

1 Training task identification

2 Training proficiency evaluation;

3 Training task prioritization;

4. Identification of simulation training support

5 Simulation training execution

6 Feedback |
Stepl

Identification of training tasks to evaluate fomsilation-based training curriculum

has benefited from at least twenty years of extenanalysis in this area.

We need to subdivide major tasks into subtasks stiéimdards for accomplishing

each one. The work is identify from mission anaysisk and subtasks to use in

simulation based training evaluation.

Step 2
The second component is the assessment of a gyaproficiency at performing

mission related training tasks against a measusthfelard.
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It is important that task proficiency be evaluateda clear manner that accurately
reflects the training operator's ability to perforkey and essential tasks for
accomplishing specific missions.

Task evaluation may be performed by the operattiheteam undergoing training or
by an outside, independent evaluator.

In some cases, task proficiency standards areursdds, fixed criteria.

Performance outcomes are usually assessed as pé&sk (0e., go or no go), this
helps remove subjectivity and ambiguity that migbtherwise bias training

performance measurements (see Gonzalez & IngraBas).1

Step 3

The third component, prioritization of tasks andbtasks, is a preliminary step to
identifying and scheduling training support andtrese. i.e. the fourth, the fifth and
the sixth represent the implementation and anatsiss

Task prioritization also help training managersétect training scenarios that meet
the training goals.

The training task rankings, reflecting the value of each training task to nussi
accomplishment, and training performance scoresaimmdd during simulation

training executiorare used to determine training proficiency scores.

Step 4,5and 6
They represent the implementation and analysisstep

3.3.2.2 Evaluation
The operator receives feedback during and afterforacteview of training

performance and lessons learned.
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Training evaluations provide with quantitative ésun the form of an overall score
that benchmarks their performance during trainind taining results are also used
for adjusting task prioritization to reflect updateaining priorities.

This marks the start point for the next iterationtlwe simulation-based training
process and this methodology requires that taskddmgified in advance of training.
Following this,each task is ranked (weighted), relative to the bers.

In this proposed methodology weights reflect theontiance of each task to mission
accomplishment. The highest level tasks, levelré, wsually described in broad,
general terms, these high level tasks are the thiaésnust be successfully completed
for the operator to achieve aim or mission success.

At each level, task decomposition leads to morébapecific subtasks.

Working down the tree, lower level subtasks gemerafflect “how” the parent task
is to be accomplished, and different weights mestiétermined for each subtask.
As mentioned above, they represent the importahsaltasks to mission or parent
task accomplishment.

The combined weights of all subtasks branching feoparent task must sum to one.
The tree is solved, branch by branch, startindghatléwest level and working up, a
linear combination of weights W and scores S ismated for each branch.

These are rolled up to the next branch and add#tetbnear combination of weights

and scores for the parent node.

Guidelines and Methodologies feocational training in the port sector using siatats 124
Performance evaluation of simulation-based systmdstraining actions

ET PERCRO Perceptual
ﬁE‘U Rabotics Laboratory
N Ceniro di Eccellenza per

(.



3.3.2.3 Conclusion

The potential value of the methodology presentethis paper is potentially very

intersting for the port sector: application in st sector guaranteed very useful
results

Future work in OPTIMUS project will include testingnd evaluating the

methodology and training effectiveness measuressimulation-based training

experiments to be conducted in collaboration wittrt pauthorities partners of

OPTIMUS Project.

Below we try to do an application of proposed mdtiiogy

Task 1 Task 2 Task T

Weight (W1) Weight (W2) Weight (WT)

The job mission is splitted in task and each task is ranked by a weight thet reflects the importance of
each task to mission accomplishment

The same approach is applied in each task splitted down to elementary subtasks.

Task t
Weight (Wt)

SubTask t1 SubTask t2 SubTask t3
Weight (Wt1) Weight (Wt2) Weight (Wt3)
N M

2. 2 WS

i =1 1 =1
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3.3.3 Operate a reach steacker. A PERCRO applicatio n of the
proposed methodology

The current level of simulator sophistication pasithe simulator program itself to
evaluate the student's performance. The simulaorevaluate the degree to which

the student met the performance parameters establfsr the run.

Following is an example of a PERCRO laboratoryligppon of this proposed

methodology of evaluation to a typical port workeofile: Reach Stacker operator.

Obviously the described methodology is suitable nmi@ny others portworker

professional profiles for instance dock gantry eraperator.

The first step of the application of PERCRO MetHhodg is a clear definition of unit

Aim, Task, Subtask and training objectives

UNIT AIM

Operating a reach stacker takes place within alatgy framework that seeks to
ensure safety of the operator, the reach staclkeitarenvironment. Reach stackers
are inherently dangerous; hence, their safe operatannot be overstated. The
learner will also acquire the competencies andsskd operate the components,
systems and joy sticks to accomplish the task fiindi and handling loads
appropriately. The aspects of safety and communoitaturing the lifting operation

are covered.

UNIT Tasks:
» Discuss and apply the regulatory framework for apeg reach stackers.

» Describe the reach stacker to be operated.
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« Demonstrate mechanical awareness of the seleaedine.
* Inspect the selected reach stacker.
 Handle loads with a reach stacker.

* Operate the reach stacker.

Training Objectives:
Learners credited with this standard will be abte t
» Discussing and applying the regulatory frameworkdjeerating reach
stackers.
» Describing the reach stacker to be operated.
» Demonstrating mechanical awareness of the selecaetiine.
» Inspecting the selected reach stacker.
» Handling loads with a reach stacker.

» Operating the reach stacker
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Traiing Unit: Operating the reach stacker.

TASK 1:

Discuss and apply the regulatory framework for opeating reach stackers.
RANGE of application: Includes but is not limited to relevant sections of
current legislation of the Occupational Health &adety

» The responsibility of the employer and employegmréing health and safety
are explained in terms of the legal obligationgoth parties.

* The importance of the right to information is exp&d to ensure that health
and safety issues are not compromised.

* The regulations pertaining to personal protectiygigment are explained and
applied to ensure that appropriate precautionsaen in the workplace.

* The regulation pertaining to stacking is explaiaed applied to ensure safety
of self and others.

* The regulation pertaining to driven machinery atel@&ned and applied to
maintain the safety of the reach stacker envirorimen

* The code of practice and safety procedures of tfy@nisation are described
to ascertain whether they are in conformity wit tegulatory framework for

reach stackers.

EVALUATION TOOL: questionnaire and test

TASK 2
Describe the reach stacker to be operated.
» The reach stackers are described to demonstratgedigtnowledge of the

different types of cranes in a category.
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(RANGE of application: types of reach stackers refers to the types within
the crane categories)

The functionality of and the context within whidietreach stackers can be
operated are discussed to demonstrate knowledtpe oise of these
machines at the appropriate level.

The limitations, capabilities and capacities of tbach stacker crane to be

operated to ensure that it is used according taufaaturer's instructions.

EVALUATION TOOL questionnaire and test

TASK 3

Demonstrate mechanical awareness of the machine.

The major components of the reach stacker areifehand described in
terms of their functions in the operation of thechiae

The systems of the reach stacker are describedmstof their features,
functions and inter-relatedness.

The instrumentation of the reach stacker is exptin terms of their
functions and what the operator must do in cased#viation

(RANGE of application: Instrumentation includes gauges, indicators,
warning devices.)

The operation of the joy sticks, controls and safigtvices is explained and
monitored in order to maintain safety during opers.

The attachment/s of the reach stacker is/are uspdramanufacturer's
instruction and standard operating procedure

(RANGE of application: The attachment/s of the reach stacker include:

hooks, chains, spreader etc.)
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EVALUATION TOOL questionnaire and test

TASK 4
Inspect the reach stacker
* Pre-start checks are performed to ensure thaetmhrstacker is safe for
operation.
o Start up procedure is performed according to manturfa's instructions.
» Shut-down procedure is performed to ensure thenrscker is serviceable
for the next operator/shift.
* Reach stacker is maintained according to manufacsunstruction and
standard operation procedure.
* Problems are recorded and reported according mol@td operating
procedure.
(NOTES Apply the recognised methods for inspecting andnding the
operational fitness of all components of the cr@ng. structural components,

hydraulic systems, cab, fastenings, ropes/chaa)s et

EVALUATION TOOL questionnaire, test and/or simulator test

TASK 5
Handle loads with a reach stacker.
RANGE Handle includes identifying, lifting, stacking, decking and re-

handling of containers.

* The physical properties of a container are idesdifind described according

to criteria
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(RANGE Ceriteria include but are not limited to densitynainsions,
centre of gravity, stability of a suspended load)

* The appropriate attachment/s for the load typapjfflicable, are selected and
used as per manufacturer's instructions

» Specific loads are handled according to standaedatipg procedure

» The operational capability of lifting equipmentassessed to ensure safety.

(RANGE Includes but is not limited to correct SWL of gj#)

EVALUATION by embedded test on simulator

TASK 6

Operate the reach stacker

* Principles of operations/leverage are explainedagpdied to ensure safe and
effective lifting operation

» Load capacity of the reach stacker and its loadiatermined as per standard
operating procedure

» Safe operating procedures are complied with torensafety of people,
machines and the environment
(RANGE Procedures include emergency procedures, procetiudesl with
hazardous materials when being handled by the tggra

* The machine is operated according to its load aBpERWL).

» Communication skills are used during operation odach stacker

NOTES
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React to recognized hand signals (and other methiodscommunication) and to
direct the reach stacker movements accordinghjlst considering and/or adjusting

to circumstances in the interests of safety.

RANGE of application:
Communication skills include bat, hand signals eadio communications

EVALUATION by embedded test on simulator

In the second step we try to identify, for the mosportant training objectives
defined in the reach stacker training programme othjectives that are suitable to be
trained and of course evaluated with a simulatiatfgerm, with a specific simulation
scenario and specific scale of evaluation.

From the training programme for Reach Stacker dpgrdraining objectives that are
suitable for simulation based training and evadunatare:

Training objective 5Handle loads with a reach stacker.

Training objective 60perate the reach stacker

Now we try to develop a specific exercise scen&wiotraining objective 5 with
specific learning contents and duration, for ins&n
Handle loads with a reach stacker

EXERCISE SCENARIO
Handle loads with a Reach Stacker

Test Duration
Free trials. 20 min
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EXERCISE SCENARIO
Handle loads with a Reach Stacker

Test Duration

Execution of manoeuvres.

Each manoeuvre is to pick up the container fronar@a and the storage |in
another one. There is a series of possible combm#tat the instructor can
choose:

The pick up of the container could be:

pick-up the container from the ground
pick-up the container from a stack of containeosv(level) 60 min
pick-up the container from a stack of containergh(ltevel)
pick-up the container from the truck

The storage of the container could be:

Storage of the container on the ground

Storage of the container on a stack of contairlevs level)
Storage of the container on a stack of contairtegh (evel)
Storage of the container on a truck

The third step of PERCRO methodology is to devedopgpecific scale for the

evaluation of most important mistakes in contalmandling.

Level of Mistakes
During the simulator session, some mistakes am@tegp and classified by a scale:

Low level mistakes: 1- the manoeuvre has been effectuated with impésfethat

may cause the loosing of the load

Medium level mistakes: 2— the manoeuvre could provoke an accident with

damages for the operator and people in the nearby.
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High level mistakes: 3—- the manoeuvre could provoke an accident withrynjor

the operator and people in the nearby.

The most important types of mistakes are underlvedw with different level of

experimental evaluation weight.

Main Types of mistakes

Mistake description level
Too high speed during container handling 3
Failed compliance to vertical and horizontal signal 3
Driving without container with high attachments 2
Failed use of acoustic signal system where presgrib 2
Failed perception of container dimensions 1
Uncertainty in pick up or storage of container 1
Uncertainty in handling container 1
Mistakes during container handling 2
Failed use of attachments 2
Advancing with load that occlude front view 3
Cover reverse way without control 3
Handling container over Load capacity of the resteltker 3
Storage of container over the capacity of contasteck 3

Score is the total of mistakes made in the simulam based session
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The same methodology could be applied for anotbdrvporker profile: for instance

gantry crane operator.
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3
4 CONCLUSIONS

These guidelines and methodologies are an expetanefiort to define a specific
and effective methodology to design and evaluateulsition based training for

vocational training in the port sector

The Systems Approach to Training is adapted forntiaen issue of development a
methodology to analyze organizational and individwaining needs, to design a
training program with use of simulation devicesd dmally to evaluate training

program with application of structured and provestimds.

Our methodology, a synthesis and adaptation tolain based training for the port
sector of the most significant and used methodekgif training development and
evaluation, is able to determine each steps neédedesign and implement a

simulator based training program according to aamshe OPTIMUS Project

In the training evaluation section, we have ideésdif also different level of
evaluation tools: from simple to complex trainingakiation models, defining
specific objectives and specific operative tool® [éid particular attention to define
an experimental but operative methodology to evalismulation based training
program and proposed a direct PERCRO applicatioastessment reach Stacker

operators trained with use of simulation devices.

These methodologies needs a strong experimentia fee understand the real
application in the port sector of this approactswnulation based training evaluation

and assessment.
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5 APPENDIX
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A.1 A GUIDELINE TO SCENARIO DEVELOPMENT AND
EVALUATION IN SIMULATION BASED TRAINING

A step by step guide

The methodology development process was driven f@yiaw of current literatures
on the design of simulation scenarios and measurernmols as well as the
development of selection systems and test items prattical experience
implementing the methodology in developing the piyyie simulation.

This section details the eight-step methodology deeeloped while creating an

initial assessment scenario.

Step 1. Define clearly what to be measured and limkg to training needs

Any effective measurement system begins with ardiedinition of what is to be
measured. In this case, of using performance inulsiions as an indicator of
performance, the ultimate goal is to obtain a mesmsof proficiency in the
Knowledge, Skills and attitudes underlying effeetperformance within a domain.
The tasks to be performed in this step include:

» Perform a document review of task analysis, tinginmaterials, technical manuals,
and standard operating procedures. .

» Conduct structured interviews with SMEs.

» Compile a list of competencies and associatefbpeance contexts.
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Step 2. Measure of success at start

To ensure that the critical aspects of the domegnrepresented in the test a strategy
for developing scenarios, events and critical rasps must be developed that meets
two high level goals.

First, each scenario including the events and tadgeesponses must be clearly
linked to the targeted competencies. This ensurat dspects of performance not
related to the domain competencies do not becomparh of performance
measurement and subsequently the selection decision

Second, systematically linking scenario developntenthe targeted competencies
affords the ability to track what competencies hand have not been sampled by the
simulation scenario. This ensures the opportunityample the entire domain and to
avoid under representing the targeted competennigbe performance that the
simulation captures.

When test length is an important concern, sampliegcompetencies that are most
discriminative is a logical strategy. Additionalipethods of sampling strategies for
competencies can focus on time, criticality, angkle That is, competencies can be
chosen based on the relative amount of time indal& spend on the job using the
specific competency, the degree to which the coemust distinguishes between
successful or unsuccessful staff, or the degrabeotompetency needed to perform
successfully on the job.

An idealized approach would involve the followings given that SME ratings of
frequency, criticality, difficulty, and level of #eity and knowledge focused

competencies are not available.
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Steps 3. Design and implement training programme

The process of developing simulation scenariosergtral to using simulations for
selection purposes. Cognitive and behavioural tas&lysis techniques can be
leveraged to sample the range of tasks requireds#éodtions encountered for a
specific job. The Critical Decision Method and othevent-based knowledge
elicitation techniques can be used to generateEariévents and targeted responses
that can be linked to the competencies of the domai

For procedural skills, the fundamental outlinessiofiulation scenarios can often be
generated from existing technical and trainingnesiees.

Once an outline of the simulation has been createsl,general process involves
progressively contextualizing the abstract compmésy using SME guidance to
focus on key competencies, using supporting doctatien to generate the overall
structure of a scenario, and using SME interview9tovide details about each
component of the procedural task.

The end goal of this process is to create a simonlacenario and populate it with
‘items’ (i.e., the scenario events) to which therus expected to respond. Scenario
events should be realistic, of the appropriate ll@fedifficulty, provide multiple
opportunities to display targeted competencies, segliential dependencies should
be avoided in the measurement associated with y&mwlkes & Burke, 2005

Interservice/Industry Training, Simulation, and Edtion Conference (I/ITSEC)

Step 4. Decide evaluation methods and encode in @asurement tool

The nature of responses to simulation events tgariin determining the correct

scaling technique.
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For this reason, the scenarios need to be createdebdetermining how to assess the
scenario responses. There are multiple ways ta@performance in simulations.
Event-based measurement can result in dichotonumrsg (e.g., did the individual
exhibit the targeted behaviour?) or through otlyees$ of ratings (e.g., Likert type
scaling in Behavioural Observation and Behavioyr#lhchored Rating scales).
Deciding on the best scaling technique involvessm®ring the characteristics of the
performance being measured as well as the godleaheasurement system (in this

case, selection).

Step 5. Have scenarios reviewed by subject mattexmerts (SMES)

Just as it is recommended for SMEs to review teshs during development of
traditional selection tools, SMEs can provide vhlaansight into how representative
the scenarios and measurement tools are of actrébrmance. This relatively

simple step ensures the ‘face validity’ of the sc@s, a facet that can greatly affect
how an individual perceives and performs within g@ulation. It also serves as a

check on the appropriateness of the sampling girateveloped and implemented.

Step 6. Administer the simulation and measurementobls to a developmental

sample

The simulation should be run with a sample fromititended population of use for
validation purposes. Additionally, measurement oistsample’s subsequent
performance on the job should be collected.

This data will allow for validation and optimizatief the simulation test.

Step 7. Evaluate the scenarios and measurement teol
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Using the data from the developmental sample, liaeacteristics of the simulations
scenarios and measurement tools can be evaluated.

Specifically, the item response characteristics éach scenario event can be
determined. This will enable the process of chapsind refine the simulation test to
meet the specific requirements of the selectiok. tas

The primary means by which this is accomplishethisugh correlating simulation
scores with other measures of competency.

However, additional work is required to establitle tvalidity of multiple sets of
scenarios as equivalent tests of competency. Thablgm is equivalent to

developing parallel forms of tests in traditioredttor selection tool development.

There are several options available to establigh vllidity of using parallel or
alternate forms of tests

The first strategy involves administering bothsseft scenarios to the same group of
individuals.

Ideally this group of individuals would representantinuum of competency so that
there is variation in the scenario scores betweeticgpants. The degree to which the
individual’'s scores on the different scenarios@eelated is evidence of the validity
of using the scenarios as equivalent tests.

Second, scenario scores from each set can be atedelith other measures of
competency .

This can be done in conjunction with the first &gy or in a between subjects
fashion with each set of scenarios being admiradtén separate groups. The degree
to which the two sets of scenarios show similatgoas of relationships with these
other indicators of competency can be taken aseagil of the validity of using the
two sets of scenarios as parallel test forms.

Third, the scenarios can be reviewed in terms efdégree to which they reflect or

sample the same competencies.
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This review would involve subject matter experirmgs of the criticality, frequency,

and difficulty of the activity competencies, dommiof knowledge, and contexts of
performance reflected in each set of scenarios. ddgree to which these ratings
match is evidence of the validity of using the teais as parallel forms. All of these
strategies can be employed to build the strongesst possible for using different sets

of scenarios as equivalent.

Step 8. Optimize the selection test

The simulation-based test can be optimized usifggnmation from the evaluation of
the data gained from the developmental sample. ifil@mation can be used to
maximize the predictive power of the test.

As in traditional scale development, test lengtd predictive power of the test are
often at odds with the practical considerations @&iimg the shortest tests possible.
This is the case with simulations as well; usingmit response theory and
psychometric principles of test design, the shortests (simulations) can be
designed with the highest level of prediction aheréfore the most utility in

selection.
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A Step By Step Guide

Step 1. Define clearly what needs to be measured

—

Step 2. Develop a sampling strategy

—

Steps 3. Generate scenarios with embedded
events and measurement tools

=

Step 4. Decide on an appropriate scaling
technique

—

Step 5. Have scenarios reviewed by subject
matter experts (SMES)

=

Step 6. Administer the simulation and
measurement

=

Step 7. Evaluate the scenarios and measurement
tools

Step 8. Optimize the selection test
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A.2 TRAINING THE TRAINERS. SIMULATION BASED
TRAINING INSTRUCTORS

The role and qualification of simulator instruct@gokes considerable discussion
and debate. Some people in the simulator basedngdiield believe the instructor is

the most important training element;

The view taken in this part of report is that altgbh all design components are
important to an effective course of instructiore tklative quality of simulator-based
training depends moren the instructor's capabilities than those of the simulator or

the role of the trainee.

The instructor is of primary importance because ithe instructor's role to ensure

thatall of the instructional objectives are met.

In developing a training program, the applicatioh ®AT System requires

consideration of the following factors for instrar:

 curricula requirements;

 instructor recruitment or selection to meet culaaequirements;
 instructor professional credentials and their neaiahce;

* instructional capabilities, including their devehoent and maintenance; and

* instructor capability to operate simulator resosre@md integrate them into

effective learning programs.

As a practical matter, the instructor's subjectteratexpertise is essential to

instructional design.
The instructor'sasks,however, are multifaceted.

Many of the instructor's tasks are in addition tal éie outside of the professional

port expertise.
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As an instructional tool, simulation has evolved dolevel of technical and
instructional sophistication that often requires ltidisciplinary expertise and
technical support.

In such cases, the instructor needs to be capékler&ing as a member or leader of

an instruction team.

Instructional Tasks

» Development of a thorough professional knowledge tifie

subject matter
* Maintenance of up-to-date knowledge about relevant

developments in port operations
* Development of a thorough knowledge of the functicad

operation of the simulator
* Development and implementation of training courses,

including objectives and, if appropriate, integraton of these

courses into the total training program.
» Development of simulation scenarios that best suppo

instructional objectives.
« Communication with industry and professionals regading

requirements and details of training courses (i.etraining

needs).
» Preparation of all necessary course material and egpment.
» Validation of databases and scenarios.
» Preparation of incoming courses and coordination of

schedules and training strategy with other members
» Conduct of courses in a professional manner, usirgroven

and agreed-on teaching methods and skills.
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e Supervision or conduct of debriefings.
* Preparation and development of trainee evaluation ocess.

Instructor role in training using simulation

Researcher has the conviction that apart from tgbe-tech simulators in use and
under design phase, it is ultimately the instrugtbo can make the real difference in
achieving the competency standards as desirec iGomvention

Instructor is actually responsible to connect up simulator experience with real
operations through his visualization and must abtHe trainees get into a discourse
or fall into a game mood.

People feel difficulty to overcome the simulatiatifeciality.

So, one of the major disadvantages of the simulzdeed training is the artificiality
of the equipment involved. It's the psychologicalvieonment created by the
instructor which can reduce the negative effectghef in-built artificiality of the
simulator based training.

Reliability of simulator based training means timstructor was able to impart all the
performance standards to the trainees as he plannbe exercise or were part of
the training objectives.

Uniformity of the simulator based training meanatttvhen same simulator exercise
is run for multiple trainees at different timeshés same training value with respect

to basic learning out comes.

Monitoring by the Instructor

It is very important that simulator has the feasuoé a comprehensive monitoring

system in order to observe the trainees properiy fine Instructor Control Station.
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Instructor should have multiple ears and eyes asy eontrol over whole of the
working area so that he can perform in a peacefahmar. Finally, recording of
whole exercise including audio / video should bailable for re-running in the de-

briefing of the exercise and analysis.

Briefing before Session

A briefing has to be conducted before commencenuénthe exercise by the
instructor for the trainees. It is advisable todaviefing in the simulator room itself
when explaining various parts and equipment. Wherenthan one instructor / staff
is involved, all instructors should be present dgrihe briefing session, thereby
giving chance to the trainees to raise questioraniyf and also to recognise and
develop mutual relationship with instructors / &t#fat will be conducive in
achieving the exercise objectives.

Briefing should include all the set conditions loé texercise and exercise objectives;
number of trainees involved, trainee leader if amy the team composition,
instructors involved and their respective taskagtduration, break time and duration

in the exercise.

Exercise Conditions

Before commencing the active training session orukitor, it is recommended that
exercise design should include all the conditianise set on simulator at start time.
This will increase and ensure the validity of traghsession.

Conditions include listing of all the equipmentttiall be used during the exercise
and also the equipment which is not fitted or natilable during the session.
Conditions also include;

1. Equipment not fitted / available.
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. Equipment fitted / available.
. Equipment made defective as per settings.

. Equipment having any error.

2
3
4
5. Initial simulator settings, scenarios.
6. Weather conditions.

7. Traffic conditions.

8. Weather and Visibility.

9. Manpower available.

Standardising these conditions for subsequent mesravill give reliability of the

training being conducted for multiple classes &eoent times.

Feedback on Simulators

Realization of this potential, however, dependsnui@ ability of simulator training
program to take into account the special cognitieeds of the trainees and ability of
the instructor to properly provide the feedbackhm®trainees.

Feedbackto the trainee on simulator regarding standardisfplerformance is very
important for maintaining interest, keeping morahel improving performance of the
trainee

With regards to effectiveness of the feedback pledito the trainees, two factors are

important to be considered while providing feedback

Timing of the feedback is very important.

Some errors can change the subsequent run of dreisx and need to be corrected
immediately. While, there are errors which take etifo produce results and
instructor will be more prudent if he waits and ajal the feedback. Delayed
feedback also helps the trainees with time to thankl analyse their actions and

consequences.
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Redundancyis another factor influencing the performance feastlts effectiveness.
Studies indicate that repetition of same feedbaal¢ reduce interest and motivation
of the trainees

Relationship between Instructor and Trainee

Skinner (1968) asserted that importance of insbruist clear in the frequency with
which he is blamed when new policies or systemsdrhinistration or method of
teaching fails to improve the education and tranin

Also, any weakness on part of the instructor watspect to knowledge, confidence
and commitment will be noted by the trainees arltlagiversely affect the learning
outcome.

To find out their observations regarding the giesiand capabilities of the instruct-
ors they came across during simulator trainingstjoe was posed to the operators
as under;What was the major observation you hadglsimulator training about the

instructor/s with respect to his/their handlingteé simulator exercise?

1. His/their knowledge of the subject was not ughdesired level.
2. Helthey were not confidant on the simulator eopapt fitted.

3. Helthey were not committed to the training reguients.
R: They put up their observations indicating thttex the knowledge of the instruct-

or was below the required level or they did not tmmfidant on the simulator equip-

ment.

Development of Attitude:
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Purpose of the education and training is to deveagabilities in the trainees. These
capabilities vary in nature but are interdependeoat are present in different propor-
tion in all forms of education and training acties

- Intellectual Skills,

- Verbal Information,

- Cognitive Strategies,
- Motor Skills, and

- Attitudes.

Development of attitudes and shaping the behawsoone of the important elements
of any education and training activity and largggpends upon the quality and char-
acteristics of the instructor.
When we discuss an instructor, his role is nottiehito knowing the subject matter,
coming to the class room, delivering a lecturegfqeriod of 40 minutes or so and all
is over. An instructor has to take the respons$ybiif various stages of the training
process which include but not limited to the follogy

» Knowledge of the subject matter,

» Course design,

» Selecting appropriate learning activities,

* Preparation and use of instructional media,

* Assessment and evaluation of the trainees

* Course evaluation and amendments.
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A.3TDT1097 OPERATE A FORKLIFT . THE COMPLETE
STANDARDIZED UNIT

6

TDT1097 Operate a forklift (ANTA)

Performance Criteria
Check forklift condition

1. Condition of forklift is checked for compliancetivOHS and workplace
requirements for warning devices, manufactureegigpations and the

nature of the load shifting task
2. Attachments are checked to ensure appropriatstadgnt and operation
3. Mirrors and seats are adjusted for safe operatahe driver

4. Log books are checked and appropriate workplacardentation is

completed in accordance with workplace requirements

Drive the forklift

1. Forklift is started, steered, manoeuvred, paséitband stopped in accordance

with regulations and manufacturer's instructions

2. Engine power is managed to ensure efficiencypamtbrmance and to

minimise engine and gear damage

3. Operational hazards are identified and/or ardieip and avoided or
controlled through defensive driving and approjeriaézard control

techniques
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4. Forklift is driven in reverse, maintaining vidityi and achieving accurate
positioning
5. The forklift is parked, shut down and securedanordance with

manufacturer's specifications, regulations and plade procedures

Operate a forklift to handle loads

1. The lifting task to be undertaken is appropriafgdnned and the correct

lifting truck and attachments are selected

2. The load is lifted, carried, lowered and set damvaccordance with OHS

legislation, manufacturer's specifications and canypprocedures

Monitor site conditions

1. When selecting the most efficient route, hazarastraffic flow are

identified and appropriate adjustments are made

2. Site conditions are assessed to enable safetippsrand to ensure no injury

to people or damage to property, equipment, loadsadlities occurs

Monitor and maintain forklift performance
1. Performance and efficiency of vehicle operatemonitored during use
2. Defectivel/irregular performance and malfunctiogyorted to relevant
personnel

3. Forklift records are maintained/updated in acanog with workplace

procedures and legislative requirements

153
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Evidence Guide

Critical aspects of evidence to be considered
* Assessment must confirm appropriate knowledge kifid to:
» operate a forklift safely in a workplace environmen
* handle loads and drive defensively

* manage forklift controls, read instruments and stdgungine power to

site requirements
* locate, interpret and apply relevant information
 carry out pre-operational checks on a forklift
» work effectively with colleagues
« convey information in written and oral form
« maintain workplace records

» use workplace colloquial and technical languagecmdmunication

technologies in the workplace context

* meet relevant regulatory requirements
Interdependent assessment of units
» This unit of competency may be assessed in conpmutith other units that

are part of a worker's job function

Required knowledge and skills
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« Knowledge of relevant duty of care requirement$gmeing to the operation
of a forklift

* Relevant OHS and environmental procedures andaggné

» Forklift controls, instruments and indicators ahdit use

» Forklift handling procedures

« Procedures to be followed in the event of an opmrat emergency
« Engine power management and safe operating steategi

» Efficient driving techniques

» Pre-operational checks carried out on forklift aelkhted action

» Site layout and obstacles

» Operating hazards and related defensive drivinghazdrd control

techniques
* Principles of stress management when driving difork
» Workplace operating procedures

» Ability to identify points of balance and safeiliigy positions on a range of

loads when operating a forklift

» Ability to read instructions, procedures and signagjevant to the operation
of a forklift

» Ability to monitor and anticipate operational hatmand take appropriate

action

Resource implications
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* Access is required to opportunities to:

e participate in a range of exercises, case studié®ther real or
simulated practical and knowledge assessmentsiémadnstrate the
skills and knowledge to operate a forklift to caoyt a range of load

shifting operations in a workplace, and/or

» operate a forklift to shift loads in an appropriedaage of operational

situations

Consistency in performance
» Applies underpinning knowledge and skills when:
» operating a forklift safely in workplace environnien
» handling loads and driving defensively

* managing forklift controls, reading instruments aajusting engine

power to site requirements
» locating, interpreting and applying relevant infation
e carrying out pre-operational checks
« working effectively with colleagues
e conveying information in relevant form
* maintaining workplace records
» Shows evidence of application of relevant workplpscedures including

» relevant State/Territory regulations and licencpineements

pertaining to forklift operation

e OHS policies and procedures
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 identification of operational hazards and the usgppropriate

defensive driving and hazard control techniques

» workplace procedures and work instructions (inetgdsecurity and

housekeeping procedures)
« forklift manufacturer's guidelines and instructions

» environmental protection procedures when operatifayklift and

carrying out pre-operational checks

» Action is taken promptly to report and/or rectifscadents, incidents and any
identified faults or malfunctions in accordancehamanufacturer's

instructions, regulatory requirements and workplaiceedures

» Performance is demonstrated consistently overiagef time and in a

suitable range of contexts

» Work is completed systematically with required mtiien to detail and

without injury to self or others or damage to goodgquipment

Context for assessment

* Assessment of competence must comply with the sisse® requirements of

the relevant State/Territory forklift licensing aatity

» Assessment of this unit must be undertaken by @skegd Training

Organisation:

* As a minimum, assessment of knowledge must be abdedihrough

appropriate oral and/or written questioning
« Appropriate practical assessment must occur:

» atthe Registered Training Organisation, and/or
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* in an appropriate work situation

Range Statements

General context

» Operation of a forklift must be carried out in cdrapce with the licence

requirements and regulations of the relevant Statatory authority.

» Operation of a forklift is performed under someewysion, generally within

a team environment.

» Operation of a forklift involves the application @iutine equipment
operation principles and procedures to maintairstifety and operation of a

forklift in a variety of operational contexts.

Worksite environment

« Types of forklift may include counterbalance trudkesach trucks and pallet

trucks.

+ Operations may be carried out in typical forkliftevational situations,

including:
+ operations conducted at day or night
« typical weather conditions
» on the open road
« 0n a private road or worksite
« while at a workplace

« Customers may be internal or external
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« Workplaces may comprise large, medium or small witek
+ Work may be conducted in:

+ restricted spaces

« exposed conditions

+ controlled or open environments
« Loads to be shifted may require special precautions

+ Loads to be shifted may be:

irregularly shaped

packaged or unpackaged
+ labelled or unlabelled
+ palleted or unpalleted
« Hazards in the work area may include exposure to:
+ chemicals
« dangerous or hazardous substances
+ movements of equipment, goods and materials
+ Personnel in the work area may include:
» workplace personnel
+ Site visitors
+ contractors
- official representatives
+ Forklift handling procedures may include:

« starting a forklift
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steering and manoeuvring a forklift

accelerating and braking

positioning and stopping a forklift

reversing a forklift

operating forklift controls, instruments and indms
using defensive driving techniques

managing engine performance

« Pre-operational checks may include:

visual check of forklift

checking and topping up of fluid levels

checks of tyres

checks of operation of forklift lights and indicego

checks of brakes

+ Hazards may include (examples only):

wet and iced operating surfaces

oil on operating surface

faulty brakes

workplace obstacles and other operational equipaethtvehicles
damaged loads and palletts

other personnel in work area

« Depending on the type of organisation concernedlaatbcal terminology

used, workplace procedures may include:
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« company procedures
+ enterprise procedures
+ organisational procedures
+ established procedures
« Personal protection equipment may include:
+ gloves
- safety headwear and footwear
» safety glasses
+ two-way radios

+ high visibility clothing

Sources of information/ documents
+ Information/documents may include:

+ goods identification numbers and codes, includMB®G markings
and HAZCHEM signs

« manifests, bar codes, picking slips, merchandaesters, stock

requisitions, goods and container identification
+ Australian Standard 2359 - Industrial Truck Code
« manufacturer's specifications for forklift and agated equipment
+ operations and service record book or log
» workplace procedures and policies for the operaticiorklifts

« supplier and/or client instructions
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« ADG Code and material safety data sheets

+ regulatory requirements concerning the use of ifioskl

« award, enterprise bargaining agreement, other tndbarrangements
+ standards and certification requirements

+ Quality assurance procedures

- emergency procedures

Applicable regulations and legislation
+ Applicable procedures and codes may include:

+ relevant State/Territory regulations pertaininghe operation of
forklifts

+ relevant codes and standards, including Austré@iamdard 2359 -

Industrial Truck Code
+ relevant State/Territory OHS legislation
+ relevant State/Territory fatigue management reguriat

+ relevant State/Territory environmental protectiegislation

Key Competencies

The seven Key Competencies represent generic shifisidered necessary for

effective participation by an individual in the Wplace.

Performance Level 1 - at this level, you are regpliio undertake tasks effectively
Performance Level 2 - at this level, you are regpiio manage tasks
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Performance Level 3 - at this level, you are regglito use concepts for evaluating

and reshaping tasks

The following Key Competency levels have been atergid within the structure of

this unit's Performance Criteria.

Code Level Example
How can information be collected, analysed and raisgeal? 1

How are ideas and information communicated withia t

1
competency?

How are activities planned and organised? 2
How are problem solving skills applied? 1
How are mathematical ideas and techniques used? 2
How is use of technology applied? 2
How is team work used within this competency? 2
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GLOSSARY

Ability :
physical or mental competence at performing a cajegf tasks due to training.

Assessment:
the process of quantifying or qualifying the pemfi@nce of individual group or

device

Criterion level:

the required level of knowledge and skills at thd ef training.

Decay of skill:
the decrement in skill in the absence of training axperience relative to the level

of skill at the end of training.

Entry level:

the level of knowledge and skills at start of thagn

Feedback:

provision of information concerning performancdranee

Full Mission simulator:
top level training device that provides all theurgd cues and facilities necessary
for training complete mission of a specific system.
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Function:

a broad category of activities performed by a syste

Instruction:
the provision of information extrinsic to the traig task to enhance leraning in train-

ees

Instructional strategy:

plan/method of the instructor to achieve an instonal objective.

Instructor:

an individual engaged assigned to delivering irtsion

Job:
the combination of all human performance requimgdoperation and maintenance of

one personnel position in a system.

Knowledge:

information stored in human memory

Learning:
a relatively permanent change of human performascessult of training or experi-

ence

Learning objective:
the criterion for the result of learning
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Learning skills

the acquisition of learning to learn with training

Learning strategy

a plan/method of the learner to achieve a learabjgctive

Mission
the designated goal oriented activity that a sysbera team is intended to accom-

plish

Mission analysis
a process to determine the operational capabilities are required to carry out as-
signed mission. The aim of mission analysis isdentify those functions required

for the successful performance at general level.

Motor skill
the ability to move parts of the body in a coortialfashion toward the performance

of some task.
On the job training
training using the task or job that the trained &l expected to perform when train-

ing is completed

Operator

a human being assigned to executing a particutasfsasks

Perception
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the process of becoming aware of and interpretitgreal objects events or relation-

ship based on experience following the receiphfdrmation

Perceptual motor task

any activity involving movement to non verbal stiomi

Performance measure

any objective or subjective instrument developeevaluate personnel effectiveness

Retention
the degree to which performance is maintainederathsence of training and experi-

ence relative to the performance at the end dafitrgi

Scenario

script describing a possible sequence of eventziacuimstances

Simulation

the process of assuming the appearance and oribeha¥ a real system

Simulator
a device that simulates certain aspects of a ys&® or its environment for the pur-

pose of training

Skill
competence — level of proficiency — at performingsk due to learning; an organ-
ised and coordinated pattern of mental and phyaiality developed gradually in

the course of training or another experience
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Skill analysis
detailed and systematic study of the skills negdgzbrform a particular task which

can lead to formulation of training programme

Subtask

a task that is subordinate to a task at a higle¥afghical level

Target group

the population of applicants for training

Task
a goal directed composite of related activitieambperator as an output in response

to a specified output

Task Analysis
a systematic examination on a task resulting ir tomiented description of task per-

formed by an operator showing sequential and sanatbus activities

Test
a procedure to determine quantity or performancasone on one or more dimen-

sions for an individual or a system

Trainability
personal characteristic predictive of the easespeed with which the individual

will complete a particular training programme

Trainee

an individual engaged to training
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Training

any activity of a trainee intended to enhance legrn

Training analysis
the decomposition of a set of tasks in terms anitng objectives by means of an
analysis of prerequisite knowledge and skills

Training Objective
the criterion of the result of training; describe®ehavioural terms what a trainee is
expected to be able to do after training, undertwbaditions at what level of com-

petence.

Transfer

the change in performance of a task as a respltevious learning

Virtual environment
computer generated three dimensional environmsirtallation in which the user is

able to sense and interact with that environmeat\set of computer input devices.
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