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Planning Initial Testing Pilot Testing - Il

* Define validation objectives and » Conducted by developers and * Released to a limited group of
quality criteria. internal experts. end users

» Select testers (experts, trainers, e Verification of compliance with « Collect feedback, measure
pilot group). technical and content o anaI’yze e

* Prepare evaluation tools requirements. . .
(checklists, surveys, test
protocols).

Results Analysis & Validation Implementation of Final Approval and Sign-off
* Compare results against SMART Corrections * Validation documentation
criteria (e.g., min. 80% positive (final report)
feedback) * Adjust content, interface, or « Formal approval of
* Identify improvement areas. functionality. materials/tools for

* Retesting if necessary. deployment.

# 9

" ! +! #
< 1 <124%:F( ! $ 4 "
# < ) 4
" %4 4
" % )
"o % )
+ ) " ) % )
" % ") " #
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Fig. 2. SkiComCu Learning modules.
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i ilggomCu - Physical Metallurgy g = _

EXIT COURSE i

Crystal Structure

(Cu) SKICOMCU skicomcu@cedint.upm.es LESSON 2 OF 41

INTRODUCTION TO CRYSTALLOGRAPHY v

= ©)
Why bother with physical
metallurgy?
Definition of Crystals and crystallic materials
= ©)
Crystal Structure
_ o Solid materials can be categorized based
i ) on the regularity of the arrangement of
baformation of Ciystats i meahn their atoms or ions in relation to each
o other. In a crystalline material, atoms are
a = arranged in a repeating or periodic
aulz pattern over considerable atomic
v v
% SS(l:ff';omCu - Supply Chain of Copper -~ B N

Question
01/11
v OVERVIEW Scanning electron microscope micrographs, a and b show the
chalcopyrite phase in two different ores. Which are the maximum
= Copper Fundamentals ® granulometries (approximately) at which the two ores should be

grinded before the flotation step?

= Copper Applications and .
Market

w PRIMARY RESOURCES AND MINING

= Primary Resources [ ]
= Mining Techniques .
300 pm Hm
v ORES, SCRAP AND BENEFICIATION L 300
TECHNIQUES
v v
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Crystal Selection

1cm = 0,20 angstrom

100%

@ Remove Material @ Add Material

Zoom Rotate

1cm = 0,40 angstrom

@ Remove Material @ Add Materia
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Peirce-Smith Converter Inspector

This application lets you explore and understand how a Peirce-Smith converter works.
Choose one of the two modes:

e A

Parts Inspector Operation Inspector

Watch tutorial: ] Welcome & Navigation -

% &
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SkiCom

SkiComCu Course Evaluation Survey

You participated in the SKicomCuy course. We value your feedback and kindly invite you to complete a short survey,
which will help us further develop and enhance our program. The survey should take no longer than 5 minutes to
complete.

Thank you in advance for your time and contribution.

ive: Assess the i , relevance, and quality of the SKiGRMGY training modules, while
also identifying key areas for improvement to inform future iterations.

A. General Information

1.Role:

[ student O Lecturer [ Professional [ Trainer [ Other
2. Focus Area:

4. Course title:

5. Date of participation:

O online [Jon-site [ Hybrid

%
% )

Co-funded by the
European Union
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o#4 4
SkiCom
? , %

n 0
B. Course Structure and Content # %
7. Regarding the course, structure and content, please indicate your agreement or disagreement for each of + | ) " )
the following statements: )
iTotal | 2 | 3 | & | sTomly - ) ) &
Disagree Agree —_n
|- The course objectives were clearly defined. o | o | o o | o
ii. The course content was well organized and o | o | o o | o 1 )
logically structured. n #
The materials provided (slides, readings, | | | | " 0

activities) supported my learning o o o o o A'J
iv. The examples and case studies were relevant I I H

. o o u] o o
to real-world applications.
v. The course duration was adequate to cover

o o u] =) o

the described learning outcomes

C. Educational Design and Delivery

4# %

8. Regarding the educational design and delivery, please indicate your agreement or disagreement with each

of the following statements:
n
1-Total 2 | 3 n s-Totally |
Disagree Agree
| | || . % #
|- The course used appropriate teaching and n o o o o
learning methods. ) + +

skiCom ") "

, £f
ii. The balance between theory and practical 5 - = - -
examples was effective. # +
. The platform used for the course was easy to |
navigate and user-friendly. B E = B " %
| iv. The course includes interactive elements (e.g., | [ | | | | #
quizzes, discussions) for enhancing my =} [} o =} o
engagement.
|"v. The pace of the course supported
o o o o o

understanding of key topics.

D. Learning Outcomes and Impact

5. Regarding the learning outcomes and impact Please indicate your agreement or disagreement with each

of the following statements:
mn
1-Total 2 3 4 S-Totally + #
Disagree agree
|7 1 have gained new knowledge or skills relevant | | | | !
: : o o o o o
to my professional or academic field % 0/0 )
i1 feel confident applying the knowled; d | [ [ |
i I feel confident applying the knowledge gaine p. a - - 5 " " "
in my work/studies.
iii. The course helped me strengthen m [ |
Iped gt Y o a a o o "

competences.
iv. The course improved my digital competences, | [ [ # n + n
including the understanding and use of digital o o o o o
tools for smart operations. * "
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SkiCom .
n #
n
E. Overall Satisfaction
0
10. Regarding your satisfaction, please indicate your ogr or disag. t with each of the following ’ /o
statements:
mn
1-Total | 2| 3 [ & | s-Totally | #
Disagree Agree
| i Overall, 1 am satisfied with the quality of the
(=) o (u] (m) () %
course.
| ! ! ! | ! | n — #
ii. | would recommend this course to others. (m] O = O =) -
F. Future Recommendations
) ) nn
11. To what extent do you believe improvements are necessary in the course? # .
%)
" 12. Which are the most critical areas for improvement for the course?
n n
n #
| 13. What topics would you like to include in future skicomgCy courses? %
n )
| 14. Please add any additional comments or suggestions you would like to share: ' %
) %
mn nun #
+
+
+
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Course Structure and Content

The course duration was adequate to cover
the described learning outcomes

The examples and case studies were relevant

to real-world applications.

The materials provided (slides, readings,
activities) supported my learning

The course content was well organized and

The course objectives were clearly defined.

logically structured.

0% 20% 40% 60% 80%  100%

l1m2m3 m4 5

% ' %4 4 "
# +! + % ) + 2H "%
3 /& ? % ) % 6H
# ") ) ) )
+% + BH ) =" %
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Educational Design and Delivery
T e o S |
understanding of key topics.
The course includes interactive elements —
(e.g., quizzes, discussions) for enhancing... "
The platform used for the course was easy to _
navigate and user-friendly.
The balance between theory and practical —
examples was effective. -
The course used appropriate teaching and _
learning methods.
0% 20% 40% 60% 80% 100%
1 m2 m3 B4 B5
% % 1] n
% %) n n + +
% # " ) 4+ B/H
mn % = ) % ) n
H # " % % +% %
H # + + % = m mn mn + )
+ 73H % = ) % 2 H # ")
, ?7? ) ) + T7H " 0
= ) /H mn ) mn mn #
L7 7
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Learning Outcomes and Impact
The course improved my digital
competences, including the understanding (—
and use of digital tools for smart operations.
The course helped me strengthen my *_
competences. -
| feel confident applying the knowledge —
gained in my work/studies. I
| have gained new knowledge or skills
relevant to my professional or academic _
field.
0% 20% 40% 60% 80% 100%
1 w2 m3 m4 m5
(
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Overall Satisfaction

| would recommend this course to others.

Overall, | am satisfied with the quality of the
course.

0% 20% 40% 60% 80% 100%
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Course Structure and Content
The course duration was adequate to cover _
the described learning outcomes
The examples and case studies were relevant _
to real-world applications.
The materials provided (slides, readings, _
activities) supported my learning
The course content was well organized and _
logically structured.
The course objectives were clearly defined. _
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Educational Design and Delivery

The pace of the course supported
understanding of key topics.

The course includes interactive elements
(e.g., quizzes, discussions) for enhancing...

The platform used for the course was easy to

navigate and user-friendly. - I

The balance between theory and practical
examples was effective.

The course used appropriate teaching and
learning methods.

0% 20% 40% 60% 80% 100%
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Learning Outcomes and Impact

The course improved my digital
competences, including the understanding
and use of digital tools for smart operations.

The course helped me strengthen my
competences.

| feel confident applying the knowledge
gained in my work/studies.

| have gained new knowledge or skills
relevant to my professional or academic

field.
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Overall Satisfaction
| would recommend this course to others. —
Overall, | am satisfied with the quality of the
course.
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Course Structure and Content

T o o e 0 o |

the described learning outcomes

Ratcaiiasiriiootunioiivatinaetl |

to real-world applications.

The materials provided (slides, readings, :—_

activities) supported my learning
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Educational Design and Delivery
s
understanding of key topics.
The course includes interactive elements _
(e.g., quizzes, discussions) for enhancing...
The platform used for the course was easy to _—_
navigate and user-friendly.
The balance between theory and practical - - _
examples was effective.
The course used appropriate teachingand ’“_
learning methods. I
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Learning Outcomes and Impact
The course improved my digital
competences, including the understanding __
and use of digital tools for smart operations.
e e e o creen
competences. -
et o N
gained in my work/studies.
| have gained new knowledge or skills
relevant to my professional or academic _
field.
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Overall Satisfaction

| would recommend this course to others.

Overall, | am satisfied with the quality of the
course.
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11. To what extent do you believe improvements are necessary in the course?

Deeper exploration of the issues covered, greater interactivity, testing of knowledge and its use
12. Which are the most critical areas for improvement for the course?

Broader scope - deeper content of the teaching materials

13. What topics would you like to include in future SkiComCu courses?

Mining operations and processing of the copper ores
14. Please add any additional comments or suggestions you would like to share:

The final test is missing

11. To what extent do you believe improvements are necessary in the course?
The scope of training could be deeper

12. Which are the most critical areas for improvement for the course?

I. We suggest including also the procedure used in KGHM for the emergency light communication, where the
light signals transmitted by a miner's lamp are as follows: 1. circular motion - stop 2. vertical swing - go from
me 3. horizontal swing - come to me

Il. one matching task is the mistake - The predictive maintenance gnalitiss does not improve "who might be

misleading.

Ill. editorial mistake - "thermal and noise hazards" should be in Bold
13. What topics would you like to include in future SkiComCu courses?
Mining operations and processing of the copper ores

14. Please add any additional comments or suggestions you would like to share:
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11. To what extent do you believe improvements are necessary in the course?

Improvements are needed to a moderate to high extent. The current course format does not
sufficiently support effective learning and should be enriched with practical, application-oriented
content and elements that promote active learning, rather than focusing mainly on normative and
regulatory information.

12. Which are the most critical areas for improvement for the course?

* The course structure and overall logic should be simplified to make navigation more intuiti
ve and accessible for all user groups.

e System instructions and user guidance should be clearer and should lead learners step by,
step through the learning process.

¢ The course should be more strongly connected to
real working conditions by introducing situational examples, scenarios,
and exercises reflecting professional practice, including underground work environments
and non-verbal communication methods.

13. What topics would you like to include in future SkiComCu EE4M courses?

14. Please add any additional comments or suggestions you would like to share:
¢ The course lacks clarity and does not fulfil its core educational purpose.

e Contentis largely limited to fragmented excerpts from directives and legal acts, without di
dactic explanation or practical interpretation.

¢ The course explains what the regulations state, but not how or why they should be applied
in real work situations.

e There is a clear lack of practical examples, case studies, and realistic scenarios (e.g.
underground behaviour, non-verbal communication using gestures or light signals).

¢ The learning
platform is not intuitive; navigation is unclear even for technologically experienced users.

¢ |nsufficient system communication (UX writing) causes confusion, e.g. regarding correctio
n of answers or progression through tasks.

e Overall, the course provides limited added educational value and requires a practice-
oriented redesign.
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Course Structure and Content
The course duration was adequate to cover _
the described learning outcomes
The examples and case studies were relevant ;_
to real-world applications. T
The materials provided (slides, readings, _
activities) supported my learning
The course content was well organized and _
logically structured.
The course objectives were clearly defined. _
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Educational Design and Delivery
The pace of the course supported... NN
The course includes interactive elements... [
The platform used for the course was easy... NG
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Learning Outcomes and Impact
The course improved my digital
competences, including the understanding _
and use of digital tools for smart operations.
T .
competences.
| feel confident applying the knowledge _
gained in my work/studies.
| have gained new knowledge or skills
relevant to my professional or academic _
field.
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Overall Satisfaction
| would recommend this course to others. _
Overall, | am satisfied with the quality of the
course.
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Course Structure and Content

Ease of use of the interactive 3D application.

The content of the interactive 3D application aligns
properly with the course content.

The course duration was adequate to cover the
described learning outcomes
The examples and case studies were relevant to real-
world applications.

The materials provided (slides, readings, activities)
supported my learning.

The course content was well organized and logically
structured.

The course objectives were clearly defined.
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Educational Design and Delivery

The use of the interactive 3D application is intuitive and
the concepts are easy to understand.

The pace of the course supported understanding of key
topics.

The course includes interactive elements (e.g., quizzes,
discussions) for enhancing my engagement.

The platform used for the course was easy to navigate
and user-friendly.

The balance between theory and practical examples
was effective.

The course used appropriate teaching and learning
methods.
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Using the interactive 3D application helped me better
understand the content of the course they are...

The course improved my digital competences, including
the understanding and use of digital tools for smart...

The course helped me strengthen my competences. _

| feel confident applying the knowledge gained in my
work/studies.

| have gained new knowledge or skills relevant to my
professional or academic field.
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| would recommend to others the use of the interactive _

3D application to complement the course content.

| would recommend this course to others. _
Overall, | am satisfied with the quality of the course. _
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To what extent do you believe improvements are necessary in
the course?

No improvements / no comment

More practical examples/ case studies
More interactivity / multimedia / 3D
Language / terminology

Increase depth/ scope

Improve usability / clarity / pacing / structure

Improve quizzes / assessment
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Course Structure and Content

The course duration was adequate to cover the
described learning outcomes

The examples and case studies were relevant to real-
world applications.

The materials provided (slides, readings, activities)
supported my learning.

The course content was well organized and logically
structured.

The course objectives were clearly defined.
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Educational Design and Delivery

The pace of the course supported understanding of key
topics.

The course includes interactive elements (e.g., quizzes,
discussions) for enhancing my engagement.

The platform used for the course was easy to navigate
and user-friendly.

The balance between theory and practical examples
was effective.

The course used appropriate teaching and learning
methods.
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Learning Outcomes and Impact

The course improved my digital competences, including

the understanding and use of digital tools for smart - —

operations.

The course helped me strengthen my competences. - -—
| feel confident applying the knowledge gained in my - _—
work/studies.
| have gained new knowledge or skills relevant to my - _
professional or academic field.
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Overall Satisfaction

| would recommend this course to others.

Overall, | am satisfied with the quality of the course. _
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To what extent do you believe improvements are necessary in
the course?

No improvements / no comment —

More practical examples/ case studies S
More interactivity / multimedia / 3D !
Language / terminology !
Increase depth/ scope /
Improve usability / clarity / pacing / structure g

Improve quizzes / assessment —
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The materials provided (slides, readings, activities)
supported my learning.
The course content was well organized and logically
structured.

The course objectives were clearly defined.
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