


2. Theoretical background

Forestry machine simulator based learning needs a clear and appropriate connection to the curriculum
[1,2]. The curriculum created in the ProForSim -project [3] has been lent a modular structure in order to
best accommodate the study themes which interlink throughout the curriculum structure. The overall
themes are timber and logging process quality, versatile and controlled working techniques and man-
agement, control and measuring system settings and control. The thematic overlap throughout the course
means that the content of the different study modules are also interlinked. Resource allocation proposals,
tools, premises, machines, simulators and other materials which support teaching have been specified for
each module. This serves as a plan and set of recommendations to support decision-making processes.
Decisions based on the teacher's pedagogic approach are performed according to each situation and
available resources. A single optimal plan is extremely difficult to specify. Instead, the curriculum offers
a useful tool with which the administrative bodies of educational organisations can plan, evaluate and
develop study processes in cooperation with their teachers. Opportunities for realisation of the teaching
and the quality of learning are significantly influenced by resource allocation. [3] The modules can also
be tailored to the needs of further education. This gives possibilities to concentrate on a specific theme
and a flexible construction for the planning of the use of educational resources as e.g., teachers, groups,
machines, cutting areas and simulators.

Educational decisions are very often compromises or selections. The educational developer (teacher,
planner) should define the learning context as a target group, goals, schedule, room, available tools,
previous knowledge of the group. It is not an easy process to create appropriate and focused themes, to
select the teaching resources and choose appropriate method of study etc. [1]. In the drawing-up of the
curriculum no single learning concept or study method has been utilised, rather an attempt has been
made to draw on versatile and appropriate solutions based on key objectives [3].

The effectiveness of the training is significantly influenced by, in addition to the simulator itself, the
learning methods, learning materials, and guidance resources employed. The quality of simulator-based
education can also be enhanced through teacher training. The key point of view is to understand the
competence needs of a harvester operator’s work as whole and its effects for the vocational education.
Practical training exercises based on genuine working problems serve as a point of reference for theoreti-
cal module contents. This point of view gives reasonable and shared ground for trainees, teachers, plan-
ners and administration.

There was quite little knowledge of the competence or tacit knowledge of a harvester operator before
the ProForSim -project. Process data on forest work and its quality collected by researchers and the rich
amount of process data recorded by harvesters and forest machine simulators can be used to describe and
analyse the work process The process data has been analysed using mathematical statistical methods e.g.
self-organizing maps and data mining methods [4, 5]. On the basis of the research results it was possible
to analyse operator competence and produce profiles for different operator groups. The curriculum and
exercises of simulator based training have been further developed on the basis of this knowledge. The
point of view stressed the meaning of operators planning and foreseeing in a logging process. This aspect
emphasizes prepared, controlled, planned and reasoned action which includes theory and practice. These
procedures are performed in situ at an operative level. [4, 7] The results of the research can be used to
support the planning of the simulators. “The operators’ working technique on the simulator was mainly
the same as in the real forest. This means that the same restrictions are valid on the simulator as in the
forest ... However, certain simulator-specific features encumbered the work of harvester operators.
Limited visibility to the side increased the need to reverse and the 3D-visualization caused failed
catches®.[6, cf 4, 5]

Many of the theories, frameworks and standpoints applied in eLearning emphasises the constructivist
point of view [8]. The user-centered, authentic and problem-based methods are described to be an “opti-
mal” solution, where the teacher is in the background as a guide, tutor and mentor. It is very useful to
study the use of harvester simulator following the principles, but this is not possible if you do not have
the appropriate tools and resources for teachers [2]. How is it possible to educate more than 200 students



in the forestry machine simulator (cost about 100 000 €) domain with these principles similar to aca-
demic medical studies? If we concentrate solely on learning processes, we will not capture the opportuni-
ties and limitations of the educational perspective as a whole [2]. It helps a lot of decision making if a
teacher has a rich mental model and pedagogical thinking so that solutions are appropriate in different
contexts.

Another solution to enhance the quality of learning is to illustrate the real work processes with videos
and concepts of a managed logging processes. In this way trainees can construct mental models, which
improve the transfer of learning and added value of working in a real environment. In the ProForSim-
project produced the operating models (DVD-videos) illustrating the implementation of a managed log-
ging process, where produced. The models present the fundamentals and main concepts of mechanised

logging [9].
4. Learning experiment

In the learning experiment 27 novice 3rd grade harvester operator students studied with harvester
simulators based on the module based curriculum. The studying process was supported by digital video
material, concepts of harvesting process and real harvesters. This was the first group, which used the
prototypes and plans of the ProForSim —project. The experiment was carried out during 2004 at North
Carelia College of Further Education, Valtimo. The competence was evaluated by professional teachers.
The final exam was the same as is used usually as a basis for the grade. There were also 33 2nd grade
students, who made the same exam. This group studied with the developed version of the curriculum.
We compared the results to the previous classes in 2002 and 2003. The second grade students evaluated
also the experiences and added values with the questionnaires contained closed likert-style questions.
These results were compared to the previous study [2]. The main objective for the ProForSim - educa-
tional model was to support decision making, planning and use of a harvester of an operator with simula-
tors, appropriate learning material and research knowledge of the competence of an experienced opera-
tor. The proficiency factors will be concentrated on later.

The table 1 shows the comparison of the same final exams done by a 3" grade student in a thinning
site between years in 2002, when the educational model was not used and 2004, when the ProForSim -
model was used. There are also results of the same exam done by second grade students in 2004.

Table 1. Comparing the results of 3" and 2™ class students of the final exams the year 2002 and

2004 in thinning.

3rd class, thinning harvester use skills proficiency
scale 1-5

average standard average standard

deviation deviation

2002 (n=27) 3,67 0,79 2,83 1,71
2004 (n=26) 3,89 0,37 3,78 1,01
2004 2™ class 3,47 0,61 1,33 1,37
(n=19)

There are positive directions of the competence after simulator-based education and it is possible to
notice that the differences of the individuals have decreased. The competence of the second grade stu-
dents is very close to that of the current third grade students, and the achievement gap between the stu-
dents has narrowed especially in the skills of using of a harvester. It is also possible to notice that the
students have very good basic skills as a group. One must be careful not to make too strong generalisa-
tions on the basis of these results. It is not possible to evaluate statistical significance due to the small
sample.



At the end of the experiment the 2nd class students took attitude tests where they were asked of their
experiences of simulator-based education. The questionnaire contained closed likert-style questions.

Table 2 shows the harvester simulators can be used fairly simulators for studying e.g. control system
and buttons, starting and planning the logging operation, calibration and monitoring a measurement ac-
curacy, use of electronic callipers, adjustments, management of a logging process and planning the log-
ging operation. The authenticity of a simulator is noticed in the experiments. The d, g, h and i -
alternatives have not such a high level of authenticity as others [5, 6].

Table 2. The added values of harvester simulators in the vocational study units.

Do the harvester simulators support average median mode
studying in the vocational study units?

Scale 1 - 5 (1= not useful, 5=strongly

useful)

a) The measurement system of a 4,34 4,5 4&5
harvester

b) Mechanised round timber production 3,97

¢) Control measurement of timber 4,21

volume

d) Planning the logging site and 3,66 3 4
operation

e) Use of electronic calipers 4,00 4 4
f) Calibration of a measurement system 3,72 4 4
g) Felling technique 3,44 3 3
h) Bucking of a tree 3,00 3|12&3&4
i) Management of logging process 3,41 4 4

The table 3 describes what kind of teaching style is proper in simulator-based training? In previous
research one third of the trainees prefer for a clear teaching and two thirds wished for their independent
way (teacher is available) [2]. The students evaluated that the teacher directed methods were more ap-
propriate than in forestry training. The teacher did “taught” more in simulators than in the forest and this
could present a little difference.

Table 3. Evaluation of the teaching style in the simulator -based vs. the forest education.

What kind of teaching style seems ap- average median mode
propriate in ...

Scale 1-5, 1= teacher centered -
5 = independent

a) simulator based training

2,79 3 3
3,13 4 4

b) forest training

These results still have a strong similarity with the notices, which the teachers have evaluated of the
positive values of simulator education and the earlier study [see 2]. These results are very comparable for
previous research [4, 5].



5. Conclusions

The trainees felt that the simulators, the modular curriculum, the strong connection to the authentic
harvester work and alternate use of the simulators and the real harvester is meaningful. A modular
curriculum is a powerful tool to support planning the simulator based education in the organisational
level. An educational planner can plan, manage, monitor and evaluate the educational process. An
instructor can use harvester simulators and the learning material appropriately based on the curriculum
and his independent pedagogical thinking. The interaction of a student and an instructor and also the
transfer of learning is possible to be developed by simulator-based training, because it serves safe,
editable, repeatable, and flexible learning environment. The transfer of learning is better developed by
simulator based training, curriculum and learning material than done only in the traditional ways.

The administration and also teachers of the educational organization want to know, what and how of
the educational objectives are achieved. On the forestry machine education in some organizations there
are many teachers, who teach same group in the period. It is very important to know and monitor, what is
the knowledge and skill base of the group and students. The traditional way is very difficult to manage
education, because every logging site is different and several marks of harvesters are used in a logging
site. The harvester simulators offer a very consistent tool for managing and monitoring forestry educa-
tion.

We should know the context as a whole before we can develop simulators, methods or materials. It is
also essential to understand the competence needs of a harvester operator’s work as a whole. This makes
it possible to create the direction and steps which will support the planning of the simulators. The effec-
tiveness of the training is significantly influenced by, in addition to the simulator itself, the learning
methods, the learning materials, and the guidance resources employed. The main question is how we are
able to support perception detection, information processing, planning, decision making, and collabora-
tion. If we want to support these features and operation management of the logging process, this should
be taken into account in development simulators, training material, and especially in the development of
the exercises. This has also the influence of the teacher education and to the curriculum creation.
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