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FOREWORD
EQVET-US – European Quality Assurance in VET towards new Eco Skills and
Environmentally Sustainable Economy - is a KA2 – Cooperation for innovation
and the exchange of good practices project for Strategic partnership for
Vocational Education and Training.
A conclusion of the EQAVET Secretariat report on 2013 is that there seems to be
room for improvement in supporting VET providers to introduce or develop selfevaluation systems.
An objective of the eQvet-us project is to develop the innovative four levels
extensive evaluation model for scalable Eco skills

and sustainable training

evaluation of trainees participating in VET programs as a tool to assess and
validate the Return of Investment in VET programs and to implement it in
partner organisations.

1. ECO SKILLS
1.1. ECO SKILLS IN VET
In any field of activity the activities of the organization and the decisions taken
as regards the choice and use of resources, the location of the activities of the
organization, the generation of pollution and wastes, and the impacts of the
organization's activities on natural habitats have invariably an impact on the
environment.
That means for the training to integrate and strengthen contents like the
responsible using (exploitation, utilization) of the resources, the reduction and
optimizing of the energy consumption, the avoiding and reduction of the pollution
of soil, water and air (in the case of air especially the greenhouse gases), the
recycling of waste, used material and so on, waste separation and controlled
landfill, the exchange and improvement of tools, machines and technologies and
also the replacement of material, additives etc. for better environmental
parameters, the deployment of alternative energies, renewable resources etc.
Specific indicators to support the self-evaluation process ecological activities in
every vocation can be deduced from the eQvet-us framework environmental
pillar:
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Environmental impact plan



Environmental criteria to select the materials



Use of recycled materials



Waste recycling



Environmental friend processes



Improvement of the environmental consumption



Mechanisms to monitor energy consumption and waste



Environmental measures.

In according to the definitions and explanations about the environmental pillar,
formulated in the eQvet-us framework, we can derive the structure for eco skills
in vocational education as presented in figure 1.

eco-related topic:
material
energy
processes
waste
recycling

concrete
vocational
content

vocational activity:
decrease
increase
change/replace
avoid

Figure 1: The structure for eco skills in vocational education
These are the correlations we find in the framework and they allow universal
combinations related to ecological activities in every vocation.
For example: to learn how to decrease the consumption of energy and paper
(material) in office vocations. Or to learn how to replace a toxic substance
(material) against a harmless one in chemical vocations, to learn how to increase
the part of recyclable material and to avoid waste in other vocations and so on.
These are the eco skills in vocational education and training and it should be
integrated in the vocational content, which has to be learned in the training
anyway. It is important, that the eco skills are an inherent part of the curriculum,
not an added part. Otherwise we would share the training into vocational training
and something like “eco training”.
The target has to be to learn the vocation in a way, that the apprentice is able to
use the eco skills in his every day work. That means not only to learn for
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example how to operate a machine but also to learn to operate it in a way to
avoid waste, to decrease the consumption of material and so on.
So we can summarize that:
Eco skills in VET are skills for working
activities in eco-related topics, based on and
integrated in the concrete vocational content.

1.2. SCALE FOR ECO SKILLS
The eco skills scale is an instrument used to measure the trainee ability to
demonstrate a competency on the job. The scale captures a wide range of ability
levels and organizes them into six steps; from “Level 1 - Introductory” to “Level
6 - Expert”.
The eco skill levels are related to competencies, as decribed in table 1, in which
is evidenced the focus on each level.
Table 1 – Eco skills scale
Skill levels

Description


Level 1 –
Introductory


Level 2 –
Basic


Has awareness of the subject area but may not have
either the generic/specific eco skills or practical
experience in the subject area of green economy to
perform at a staff level within as organization;
Focus is on learning.
Has a common knowledge or an understanding of
basic techniques and concepts supporting eco skills
allowing to discuss terminology, concepts, principles,
and issues related to this competency;
Focus is to move from learning to practice.

Level 3Novice

 Has the level of experience gained in a classroom
and/or as a trainee on-the-job related to green
economy, but needs help when performing this skill;
 Focus is to develop through on-the-job experience.

Level 4 Intermediate

 Is able independently to complete successfully the
requested tasks in this competency and only from
time to time needs help from an expert;
 Focus is to apply and enhance knowledge and Eco
skill.
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Level 5 Advanced

 Can perform the actions associated with the eco skill
without assistance and can offer guidence to other
people when difficult questions arise regarding this
eco skill;
 Focus is on advanced level professional issues.
 Can provide guidance, troubleshoot and answer
questions related to this area of expertise and the
field where the eco skill is used;

Level 6 –
Expert

 Focus is on strategic professional issues.

Competences achievement is a result of vocational education and training that
can be measured on the eco skills scale, as presented in figure 2.

Eco skill level
Level 6 –
Expert

6 - Focus is:
on strategic professional issues

Level 5 –
Advanced

5 - Focus is:
on advanced professional issues

Level 4 –
Intermediate

4 - Focus is:
to apply and enhance
knoknowledge
3 - Focus is:
to develop through on-the-job

Level 3 Novice

Green
economy
competence
achievement

Level 2
Basic
Level 1
Introductor
y

experience

2 - Focus is:
to move from learning to
practice
1 - Focus is:
on learning
Duration of education and training

Figure 2. Competence achievement on eco skills scale
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2. EQVET-US GREEN METHODOLOGY FOR TRAINING EVALUATION

2.1. GREEN LEARNING ARENA
Training takes place in trainees’ mental dimension where it is invisible to others.
This means that training must be assessed through performance: what trainees
can do with their training.
In the new eQvet-us evaluation model the assessment results from several tests
and/or the final exam (summative assessment) in a class that is turned into an
active, creative and collaborative peer learning process by the use of immediate
feedback.
The system consists of three main parts (Fig. 3): a) Controller interface, used by
the trainer; b) Assessment interface, used by trainees or people filling the
questionnaire; c) Server, controlled by gmail administrators, which is a public
free service.

Control
interface

Assessment
interface

Trainer

Trainee

Server
Gmail

Figure 3: The two actors in the assessment process, connected via internet
The peer learning processs for trainees is created by employment of mobile
technology and regulate assessment of the course material as a result of the
symbiosis between training and assessment, both being represented in figure 4
by the visual design element Taijitu.
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Trainee instant feedback

Training course
or
alternance model

Green
Learning
Arena

Trainer
input

Peer learning

Assessment

Evaluation

Figure 4: Assessment employment for the creation of a green learning arena
In subsidiary, by emplying the instant feedback, thre is created a green learning
arena, on which inputs come also from trainer after the evaluation process.
In this way by employment of mobile technology assments and evaluations can
now be done in class or outside of class, using computers, laptops, tablets or
smart phones. This is a green initiative that completely eliminates reams of
paper used in the past for bubble sheets and comment sheets, and associated
printing and scanning.

2.2. SOFWARE SOLUTION FOR GREEN LEARNING ARENA
The Peer Learning Assessment by employment of mobile technology
includes several steps:
● Step 1: Creation of a gmail account by the trainer and development of a test
before the course starts. The test can be done with questions answered in
multiple ways: text, paragraph text, multiple choice, check boxes, choose from a
list, scale, grid, date, time.
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● Step 2: Starting a typical assessment session consists in giving/sending de
address of the test to the trainees, where from they may access it.
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Teacher may project de short URL address of the quastionair and trainees access
it, or submit by email.
The duration of the assessment can be limited by using the form limiter function

● Step 3: Trainees have to connect to internet address provided by trainer and
they may see the test and answer it. The access can be done from computers in
the class, laptops, tablets or touchsensitive mobile phones. At the end of the test
they submit it.
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● Step 4: The result consideration phase is after the test submission, when the
trainees get a short break.
Instructor uses this phase to obtain a complete overview of the results submitted
by the trainees.

a) Individual response result

b) Response result in synthesis
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The post-assessment activities can be done by the instructor as effectively as
possible due to the software interface that is designed as a tool which ensures
that. A question with a high proportion of incorrect answers from trainees is
highlighted, so that the instructor may spend more time on it when reviewing the
test. The instructor uses this information to select the problematic questions in
order to prepare the most important part, from a learning perspective: the postassessment activities.
● Step 5: In the post-assessment phase, new questions are elaborated, in
connection with the problematic questions from the testing phase. They are used
by the instructor to provide verification or elaborative feedback in order to
enhance new learning activities. In this way, the assessment system is used to
reveal the test results and promote and enhance the peer-learning process. The
instructor engages the trainees in a process where they learn from the
problematic questions they have just spent time trying to solve.
Use of mobile technology doesn’t require any reconstruction of classrooms or
other infrastructure at the campus, due to the portability and availability of
mobile tools (smartphones, tablets and laptops) among the students. Due to
this, it is possible to apply this evaluation method in any classroom that is
connected to the WI-FI network, thus reducing the costs for carrying out
advanced and improved evaluations in large scale training environments with
thousands of students.
If the information from an assessment system to the instructor is correct,
dependent upon the results, the instructor can organise teaching in many
different ways.
With the eQvet-us assessment solution the target is to provide the instructor
with instant feedback on the status of the assessment. Instructors analyses what
questions did the trainees solve correct and what questions caused more
problems. Than the instructor can apply the following scenarios:
a) Continue as usual and only give the results;
b) Give the trainees verifying feedback and explain what has been
misunderstood;
c) Give the trainees a hint of what might be the problem for this question,
but not the actual solution;
d) Give the trainees the results, “this is what you voted” and allow the
trainees the possibility to discuss the problem;
e) Or to find other ways.
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The main advantage of entering the test subject just after the test is that the
problem is fresh in mind since the trainee has just been working with it. The
trainee might have spent time on parts of the assessment but have just not
found or understand the right answer. The entire idea here is to make the
assessment a green arena for learning.
There are many methodologically questions rising in such an arena, regarding:
how the instructors will use the system; how the trainees will like to respond
electronically; how the immediate feedback will change the view on assessment;
the frequency and dimension of the assessments; the focus of the learning
culture more on learning than on assessment; the relevance of continuous
evaluation during a course in comparison with the final exam result; the category
of trainees that benefit from the change in the assessment, etc.
The key issue in this approach is to provide a set of tools that the instructor can
use and feel free to apply different educational path in the learning activity.

3. 4 LEVEL EVALUATION METHODOLOGY
Kirkpatrick described four levels of evaluation in which the complexity of the
behavioral change increases as evaluation strategies ascend to each higher level.
According to the Kirkpatrick methodology, by employment of mobile technology
the teaching innovation of the eQvet-us consortium delivered by UPM and
partnership is evaluated at levels of (Figure 5):

(4)Result evaluation
(3) Behavior evaluation
(2) Learning evaluation
(1) Reaction evaluation
Figure 5. Kirkpatrick’s hierarchy of evaluation levels

(1) Reaction evaluation: measure how trainee thought and felt about the training
and learning experience during the training course or by using the alternance
model;
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(2) Learning evaluation: measure the increase in knowledge or capability before
and during the course, in order to provide corrective actions at the end of the
course;

(3) Behavior evaluation: measure the extent of applied learning back on the job
(implementation of knowledge);

(4) Result evaluation: investigate the effects on the business or environment
resulting from the trainee's performance, and try to assess and validate the
Return of Investment in VET programs by using the extended Kirkpatrick`s
evaluation model.
EQvet-us training evaluation is going to be used to measure information about
trainee and course in various moments, as depicted in figure 6.

2- Learning

evaluation
3-Behavior
evaluation

1-Reaction evaluation

Training course
or
Alternance model

Assessment

Trainee at
work place

4-Result
evaluation

Management

Figure 6: The process of training evaluation
Reaction is measured from just before the course starts, and these data will be
collated with immediate feedback from tests offered towards the end of the
course, collecting information from trainees about their impression, what they
felt, course content, teacher ability to deliver training, handouts, infrastructure,
etc (see Appendix – Questionnaire 1 - Reaction evaluation);
Learning is measured after the beginning of the cours using intermediate and
final assessments and exams (see Appendix – Questionnaire 2 - Learning
evaluation).
Behavior evaluation is performed after 2-3 month the course is ended with
information from graduates and employer. The objective is to exeplore the
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usefulness of the course for the graduate and enterprise (see Appendix –
Questionnaire 3 - Behavior evaluation).
The result evaluation is performed 4-6 month after the course is completed with
information also from graduates and mainly from employer in order to explore
the return of investment of the course (see Appendix – Questionnaire 3 - Result
evaluation).
The data gathered before and after the course are then merged into an
interactive learning and evaluation activity. The learning approach targets short,
intense training courses and applies the pedagogical method to environmental
courses.
Complexity of evaluation increases as evaluation of intervention ascends the
hierarchy, as demonstrated in figure 7. At the first two levels the trainee
evaluation is dominant in relevance, while at the last two levels the employer
evaluation is dominant in relevance.
Evaluation
level
(4)-Results

(4)

Employer evaluation

(3)-Behavior
(2)-Learning
(1)-Reaction

(1)

Complexity of evaluation

Trainer evaluation

Source of evaluation
Traineefor
reaction and results

Figure 7: Complexity of evaluation hierarchy

evaluation

During the design and development phase, trainer should thinking about the
post-training evaluation of the trainees and evaluation of the training materials
themselves:


Determine if it’s appropriate to provide a pre-test that would allow the
trainee to skip the training if he/she can pass the pre-test and, if so, to
develop the pre-test;



Determine how the trainees will be evaluated post-training;



Determine what the trainee must do to successfully complete the
evaluation;
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Create

procedures

for

helping

or

retraining

workers

who

do

not

successfully complete the evaluation.
Than, the attention of the trainer is turned to the nature of effective evaluations.
First, the evaluation of the trainee should be based on the trainee’s ability to
satisfy the learning objectives for the training.
In addition, the evaluation should be both “reliable” and a “valid measure”:
Reliable: Gives consistent results over time,
Valid measure: Reflects the knowledge, skills, abilities, or attitudes specified in
the learning objective.
Next, evaluations must comply with all applicable regulations, like for example,
the minimum acceptable level of training, where trainees can at least meet that
minimum, or exceed the minimum acceptable level of training.
After this, the evaluation should include one, and may include all, of the following
approaches:
Learner reaction: Surveys or other methods to get the trainees feedback about
the training, including how well they learned, how well the training materials
were designed, and how well the trainer performed.
Knowledge, skill, ability evaluation/test: This can include a written test, oral
exam, a demonstration of a real-life job skill in the real or simulated work
environment, the completion of a project, or other forms of evaluation. The test
should align with the learning objective and the type of test will be influenced by
the learning objective. Pre-tests and post-tests may be used as a way to
determine how much the trainees learned. Technology, including online or
computerized assessments, may be used.
On-the-job performance observation: Observing the employee’s real on-the-job
behavior at the workplace to see if the employee is correctly applying the
knowledge, skills, abilities, or attitudes the training was intended to convey. This
may include a comparison of observations made before and after training, and
can include observations from customers, coworkers.
Effect of training on organization as a whole: Analyzing data to determine the
effect of the training on key performance indicators such as reduction of
enviroenmental incidents; increased regulatory compliance; higher revenues
and return of investment.
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4. EQVET-US EVALUATION MODEL
The eQvet-us evaluation model - is used for establishing:


objectives (Table 3 - left colum; Figure 7 – the inner circle) and



evaluation level (Table 3 - right column; Figure 7 - the outside circle).

Table 3: Evaluation model stages
Stage of

Stage of
the

Objective

Evaluation level

objective

Act

Motivation: What must the

Reaction: Are the

trainees perceive in order to

trainees motivated to

learn and perform?

learn?

knowledge, skills and
resources do tranees need in
order to perform?
Performance: What must the

Do

trainee be able to perform in
order to achieve the
organizational objective?

Plan

evaluation
level

Knowledge: What new
Check

the

Plan

Learning: Did the
trainees learn the
needed skills and use

Do

the resources they were
given?
Behavior: Did the
trainees transfer the

Check

skills to the workplace?

Outcome: What is the

Result: Is the desired

organizational goal to

organizational impact

improve the business?

being felt?

Act

In addition, it aids the troubling-shooting process. For example, if you know the
trainees learned their skills but do not use them in the work environment, then
the two more likely troublesome areas become apparent as they are normally in
the cell itself (in this example on Figure 8, the Performance cells) or the cell in
relation with it (Behavior):
o

There is a process in the work environment that constrains the performers
from using their new skills, or

o

the initial premise that the new skills would bring about change is wrong.

The diagram in Figure 9 shows the environment of evaluation, and inclusion of
the evaluation processes in order to fit together.
Eco skills achievement and sustainable training
A continuous improvement approach
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Evaluation

Result

Reaction

Act

Plan

Plan
Motivation

Outcome

Act

Scalable Eco skills
and sustainable
training evaluation
Performance
Do

Knowledge
Do

Objective
Check

Behavior

Learning

Level of evaluation

Check

Figure 8: Evaluation model
As the above diagram shows, the Results evaluation is of the most interest to the
business leaders, while the other three evaluations (Behavior, Learning, and
Reaction) are essential to the training designers for planning and evaluating their
training processes; of course the Results evaluation is also important to them as
it gives them a goal for improving the business.

The Organization  Results

The Work Environment  Behavior
Learning Environment  Learning
Trainees



Reaction

Figure 9: Learning and Work Environment
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5.SUMMARY
● Methodology for reaction evaluation (see table 3 line 1):
1)- Establish motivation of trainees: What must the trainees perceive in
order to learn and perform?
2)-Elaborate a questionnaire for reaction evaluation: Are the trainees
motivated to learn? (see example in Appendix – Questionnaire 1 Reaction evaluation);
3)-Distribute questionnaire to training participants according to the sofware
solution described in paragraph 4.2;
4)-Process information from questionnaire.

● Methodology for learning evaluation (see table 3 line 2):
1)- Establish knowledge required from trainees: What new knowledge, skills
and resources do tranees need in order to perform?
2)-Elaborate a questionnaire for learning evaluation: Did the trainees learn
the needed skills and use the resources they were given? (see
example in Appendix – Questionnaire 2 - Learning evaluation);
3)-Distribute questionnaire to training participants according to the sofware
solution described in paragraph 4.2;
4)-Process information from questionnaire.

● Methodology for behavior evaluation (see table 3 line 3):
1)- Establish performance required from trainees: What must the trainee be
able to perform in order to achieve the organizational objective?
2)-Elaborate a questionnaire for behavior evaluation: Did the trainees
transfer the skills to the workplace? (see example in Appendix –
Questionnaire 3 - Reaction evaluation);
3)-Distribute questionnaire to training participants according to the sofware
solution described in paragraph 4.2;
4)-Process information from questionnaire.

● Methodology for result evaluation (see table 3 line 4):
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1)- Establish outcome required from trainees: What is the organizational
goal to improve the business?
2)-Elaborate

a

questionnaire

for

result

evaluation:

Is

the

desired

organizational impact being felt? (see example in Appendix –
Questionnaire 4 - Reaction evaluation);
3)-Distribute questionnaire to training participants according to the sofware
solution described in paragraph 4.2;
4)-Process information from questionnaire.

6. APPENDIX


Questionnaire 1-Reaction evaluation



Questionnaire 2-Learning evaluation



Questionnaire 3-Behavior evaluation



Questionnaire 4-Results evaluation
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QUESTIONNAIRE 1-REACTION EVALUATION
Name: ……………………………………………….…

Gender:

□ Male □ Female

1. Previous experience in environmental management
Inter
Very
High medi Low
high
ate

Very
low

Inter
Very
High medi Low
high
ate

Very
low

Inter
Very
High medi Low
high
ate

Very
low

Inter
Very
High medi Low
high
ate

Very
low

My theoretical instruction in environmental
management is
I have practiced environmental management
2. Courseware

The clarity of the handouts, power point
presentation was
The course material and presentation provided have
followed the course subject
The overall rating of the course material provided
during training
3. Personal benefit of the course

To understand the subject of the course was
The content of the course for my requirements was
My knowledge after the thought subject after the
course are
Overall rating of the course
4. Teacher

Knowledge of the subject of training by the teacher
Practical examples offered during training
Presentation abilities, clarity of expression and
speech
The pedagogical method, instructiveness with
participants, discussions
Openness to suggestions from participants
Ability to respond appropriately to questions
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5. Further comments
Your opinions and suggestions stated below will help to improve training delivery.
Therefore, please give us the complete and honest answers to the following
questions:
Which lecture/module/unit/information do you find most useful in your work and
why?
.................................................................................................................
.................................................................................................................
.................................................................................................................
Which lecture/module/unit/information do you consider least useful in your work
and why?
.................................................................................................................
.................................................................................................................
.................................................................................................................
What kind of the issues you missed in training which have high importance for
you/your job and why?
.................................................................................................................
.................................................................................................................
................................................................................................................
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QUESTIONNAIRE 2-LEARNING EVALUATION

Name: ……………………………………………….……

Gender:

□ Male □ Female

Environmental Auditor Course Exam
1. Assessment Grid for significant environmental aspects include:
a. Compliance with legal regulations
b. Applying emergency plan
c. Environmental sensitivity and other stakeholders
d. Risk degree of impact
2. The environmental aspect is:
a. A component of the organization's activities that can interact with the
environment
b. Any change to the environment
3. Environmental issues with significant impact are included in the list of
identified environmental issues?
4. Legal norm on waste management is:
a. HG 856/2002
b. HG 1167/2001
5. Environmental objectives should be:
a. Measurable
b. Include a commitment to pollution prevention
c. Are independent of environmental policy
6. External communication of environmental aspects of the organization:
a. Is mandatory
b. It is up to the organization
7. Operational control refers to:
a. Operations / processes that are associated with significant environmental
aspects
b. Procedures to control urgent situations
8.Emergency Plan contain:
a. The description of the urgent situation
b. Staff intervention
c. The mode of action
d. Measures after the end of the emergency situation
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9.Compliance evaluation consists of:
a. Periodical evaluation of compliance with applicable legal requirements
b. Periodical evaluation of compliance with other requirements to which the
organization subscribes
10. EMS Internal Audit has the scope:
a. To determine whether the EMS conforms to regulations for environmental
management
b. To provide management information on audit results
c. The determination of non-conformities
11. The Standard in force for environmental audits is:
a. ISO 10011
b. ISO 19011
c. ISO 14001
12.Knowledge and specific skills for EMS ISO 19011 auditors refer to:
a. Environmental techniques and methods
b. Environmental Sciences and Technologies
c. Technical and environmental aspects related to operating
d. The organization and management processes
13. According to the ISO 19011 environmental auditor competence includes:
a. Knowledge and generic traits
b. Environmental domain knowledge and specific attributes
c. Knowledge management systems
d. Personal skills
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QUESTIONNAIRE 3-BEHAVIOR EVALUATION

Name: ……………………………………………….……

Gender: □ Male □ Female

3a) Trainee evaluation
I work in environmental assurance in the position of:
a) Environmental professional;
b) Environmental auditor;
c) Environmental manager;
d) I do not work in environmental assurance
Inter
Very
High medi Low
high
ate

Very
low

The course helped me to understand current issues
of Environmental related to the work place
After the course I have identified the requirements
of ISO 14001 on the organization's Environmental
management system and the application in the
organization
After the course I have identified the requirements
of ISO 19001 for auditing Environmental
management system and the application in the
organization
During internal audit of the company/workplace I
understand better the Environmental issues and
feel more comfortable in the discussions
During certification/surveillance audit of the
company/workplace I understand better the
Environmental issues and feel more comfortable in
the discussions
I developed my skills in environmental assurance
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3b) Employer evaluation
Inter
Very
High medi Low
high
ate

Very
low

The employee should be able to select what kind of
responsibility and task will take in the job
The employee is able to select the activities in order
to perform a task related to Environmental
The employee should be able to select the best
methods, tools he/she like to use in the job
Appointing a task the employee likes a particular
type of work
The employee is able to plan their own work
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QUESTIONNAIRE 4 - RESULTS EVALUATION
Name: ……………………………………………….…

Gender:

□ Male □ Female

4a) Trainee evaluation
I work in environmental assurance in the position of :
a) Environmental professional;
b) Environmental auditor;
c) Environmental manager;
d) I do not work in Environmental assurance
Inter
Very
High medi Low
high
ate

Very
low

Graduating the course I found a new job in the
profile/related to the profile
Graduating the course I was promoted in the
company/the manager attitude is changed
My results in the work are better/I can perform
Environmental tasks easier
Are there any changes in the relation with the employer? How? - Open-ended
question
.................................................................................................................
.................................................................................................................
4b) Employer evaluation
Inter
Very
High medi Low
high
ate

Very
low

Employee degree is fulfilling a legal requirement for
the company
The number of non conformities has decreased in
the area of employee intervention
Environmental of the product/service is better in
the area of employee intervention
Activities related to Environmental are more
efficient

Are there any changes in the relation with the employees? How? - Open-ended
question
.................................................................................................................
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