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Poznan, 2016-09-02

MATRIX OF THE DEPENDENCIES BETWEEN PRACTICAL TEACHING METHODS
AND AN INCREASE IN STUDENTS’ TRANSVERSAL COMPETENCES

in the project The acceleration method of development of transversal
competences in the students’ practical training process

1. Introduction

The following has been accomplished in the project The acceleration method of
development of transversal competences in the students’ practical training
process until 30 April 2016:

— a review of the existence and use of practical teaching methods in the
students’ training process in the EU was performed (Finland, Poland,
Slovakia, Slovenia),

— the degree of the importance, if any, of transversal competences in
companies was assessed.

The method will be hereinafter referred to as ATC: Accelerate Transversal
Competences method.
The results of the work were summarized in two reports:

— Report concerning methods of teaching transversal competences and
practical teaching methods,

— Report on the analysis of demand for transversal competences among
entrepreneurs.

The information obtained from the research was used to develop a matrix
which presents the result of the evaluation of dependencies between practical
teaching methods and an increase in students’ transversal competences.

Two aims for which a matrix was developed should be singled out:

— a general aim - development of the third stage of using the designed
method (methodology of building a matrix of dependencies of practical
teaching methods and teaching transversal skills),

— a detailed aim - establishment in the opinion of experts representing
four selected EU countries what influence particular practical teaching
methods have on the improvement of four selected competences.

The development of the plan of evaluating practical teaching methods in the
aspect of an increase in the level of students’ transversal competences was
modelled on evaluation methods used in developing the house of quality (QFD)
or evaluation methods used in some types of Delphi research.

2. Steps to take in order to develop a matrix

The matrix, which constitutes the third outcome of the project work, was
created in a few consecutive steps, which are featured below.

Step 1. Summary of practical teaching methods identified in O1 and
transversal competences featured in the project and defined also in O1.

The matrix’'s rows contain practical teaching methods (85 methods in 6
groups) and the columns contain 4 transversal competences analyzed in the



project (entrepreneurship, creativity, communicativeness, teamwork). The
template of the matrix is presented in Table 1.

Table 1. Template of the table used to juxtapose practical teaching methods and
methods of teaching transversal competences
Transversal competences (K)

Practical

teaching | Entrepreneursh | Creativity | Communicativeness | Teamwork
methods ip (E) (cr) (Com) (M)

Method
M1
Method
M2
Method
M3

Group of methods

Method
Mn

Own elaboration

Step 2. Assignment of the coefficient of usefulness to transversal
competences.

The assignment of the coefficient of importance to transversal competences
allowed to make more efficient decisions in further stages of the ATC method
design as to which practical teaching methods should be chosen in the first
place when developing reference models of practical teaching which will be
subject to testing. It is not possible to test all models of teaching processes.
Testing will be carried out in order to recommend student teaching processes
with practical teaching methods selected in such a way as to enable students
to enhance their chances to acquire or improve transversal competences.
The results of the research described in the report of the 02 outcome were
used to determine the coefficient of importance of transversal competences?.
The competence most frequently regarded by entrepreneurs as the most
useful are considered as the most important.
The research evaluated the skills, which make up a given competence, and on
the basis of this evaluation the indicators of usefulness for each of 4 analyzed
transversal competences were determined.
The indicator of importance of transversal competences for entrepreneurs /
employers was determined in accordance with the following procedure:
a) for each competence, the entire evaluations of all the skills which make
up a given competence were added up,
b) for each competence, the average of all the summed-up evaluation was
calculated,
the average evaluation of specific competences was added up,
c) the quotients of b)/a) were calculated; the quotients are the indicators
of usefulness of particular competences.

Table 2 presents a template matrix with the indicator of usefulness.
As it results from the conducted analyses, the entrepreneurs from 4 countries,
who acted as experts in the research, evaluated the usefulness of 4 analyzed

1 http://atcerasmus.eu/, 2016-07-15
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competences in a similar way. The analyzed transversal competences are, in
the opinion of entrepreneurs taking part in the research, equally useful. The
evaluation of the usefulness of transversal competences will not have a
significant influence on the selection of practical teaching methods for the
designed student teaching processes in terms of a faster improvement of their
transversal competences.

Table 2. Form of the matrix developed as the O3 outcome including the indicators of
importance of transversal competences

. Transversal competences
Practical
teaching Entrepreneurship | Creativity Communicativeness Teamwork Group of
methods (E) (cn (Com) (M) methods
Indicator of wi w2 w3 wa
usefulness
Method Mi
Method M2
Method M3
Method Mn

Own elaboration; w - usefulness indicator of competence in the assessment of
entrepreneurs

Step 3. Assessment by partner expert teams covered an answer to the
following question: does a given practical teaching method exert positive
influence on improving the level of a given transversal competence and to
what degree?

The partner representatives, experts working in partner teams, determined
whether there is any relationship between the use of a practical teaching
method and improvement in the level of a transversal competence. They also
determined how strong this relationship is.
Each partner institution sent to Poznan University of Technology a version of
the matrix filled-in by a partner team. The evaluation performed by the
partners covered at least 2 employees of each partner institution. The
partners performed the evaluation in two variants:
a) variant 1: all 85 methods were evaluated - the methods were described
in a report available on the project’s website?;
b) variant 2: only those methods which were or are used in partner
institutions or are known by them were evaluated.
The evaluation of the strength of influence practical teaching methods exert on
improving a transversal competence was performed using a three-grade scale
{1, 3, 5}, where 1 is weak influence, 3 is medium influence and 5 is strong
influence.

The procedure is presented in Table 3.

2 http://atcerasmus.eu/



Table 3. Matrix with the evaluation performed by partner institutions concerning the
influence of practical teaching methods on improving the level of transversal
competences analyzed in the project

Transversal competences
Practical teaching Ent hi c cati
methods ntrepreneurship L ommunicativeness
(E) Creativity (Cr) (Com) Teamwork (T)
Indicator of wi w2 w3 wa
usefulness
Method Mi ui1=1 ui,2=3 uia=1
Method M2 uz1=3 uz,2=5
Method M3 uz1=5 uzs=1
Method Mn Un,1=3 un3=3

Own elaboration; u - evaluation performed by partner institutions concerning the
influence of practical teaching methods on improving the level of transversal
competences analyzed in the project

Step 4. Collection of the evaluations performed by partner institutions in the
summative matrix

The PUT team, on consultation with the partner teams, developed summative
tables. In order to consult data with the Partners, 2 methods of data
aggregation were used in each of the variants described in step 3:

— 1. method of the sum of evaluations (Table 4),

— 2. method of the average of evaluations (Table 5).

As it has already been mentioned, individual evaluation by particular partner
teams (P) in the number of 8 (P=8) and the indicators of usefulness of
transversal competences (K) in the number of 4 (K=4) were taken into
account.

In the method of the average of evaluations:

- in variant 1, where all the Partners evaluated all the practical teaching
methods (M) in the number of 85 (M=85), the number of partners
evaluating a method was n=8 (0 < n < 8), for each practical teaching
method,

- in variant 2, where the Partners evaluated only those practical teaching
methods which
they used, use or know, n was variable and dependent on the number of
Partners, who evaluated particular practical teaching method.

For reference: i means j-th practical teaching method from the set of methods
M=85, and j means j-th transversal competence from the set of competences
K=4, n means n-th Partner from the set of Partners P=8.

Step 5. Taking into account the indicator of usefulness of competences while
evaluating the influence of using practical teaching methods on the
development of transversal competences (tables 4 and 5).



Table 4. Summative matrix of partners’ evaluation taking into account the indicator of

usefulness of transversal competences — method of the sum of evaluation

) . Transversal competences
Practical teaching — —
methods Entrepreneurship (E) Cre(a(l:trl;/lty Commlz(rélct):;t)lveness Teamwork (T)
indicator of wi W2 w3 wa
usefulness
Method M1 U =W LR Ups
MethodM2
Method M3
Method Mn

Own elaboration

Table 5. Summative matrix of partners’ evaluation including the indicator of usefulness

of transversal competences — method of the average of evaluations

Transversal competences
Practical teaching Creativit c cati
methods ) reativity ommunicativeness
Entrepreneurship (E) (cr) (Com) Teamwork (T)

indicator of wi w2 w3 wa

usefulness
Method M1 g :“';'EE-i"::J:p:ﬂ
Method M2
Method M3
Method Mn

Own elaboration

Step 6. Consultations on the developed matrix with partner institutions

This step was taken during the implementation of tasks contained in steps 1-5.
Consultations were planned to be held 4 times:

consultations 1 - verification and suggestions for complementing
and changing the description of the way of evaluating the
influence of practical teaching methods on transversal
competences and the design of a matrix form - consultations of
the present document and matrix form (prepared by PUT until 20 April
2016, consultations with the Partners, including their remarks and
suggestions until 6 May 2016)

consultations 2 - performing expert evaluation of the influence of
practical teaching methods on an increase in the transversal
competences level - filling in the matrix form (prepared by PUT until
15 May 2016, filled in by the Partners until 31 May 2016)

consultations 3 - consultations on the results of the evaluation of
influence which practical teaching methods exert on improving
the level of transversal competences during a meeting in Finland -
discussion (evaluation results prepared by PUT until 31 May 2016,
remarks prepared and sent by the Partners until 15 June 2016)
consultations 4 - taking part in the development of the final
version of the matrix - distance consultations - (evaluation results
prepared by PUT until 25 July 2016, remarks prepared and sent to PUT
by the Partners until 25 August 2016).
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Step 7. Specifying the importance of practical teaching methods in the aspect
of their influence on improving the level of transversal competences.

The following was prepared:

— the hierarchy of the

importance of transversal

competences,

the

development of which covered expert evaluation and the indicators of
usefulness of competences resulting from entrepreneurs / employers’
evaluation,

— the hierarchy of the importance of practical teaching methods through
the comparison of the sum of the products of the indicator of usefulness

of transversal competences and the summative evaluation of the
influence that practical teaching has on the improvement in the level of
transversal competences.

The example of the final form of matrix is presented in Table 6.

Table 6. Matrix with the set hierarchy of the importance of practical teaching methods,

in which experts’ evaluation was averaged (see step 5)

_ Transversal competences Influence of a
Eracﬁl_cal practical teaching
eaching | Entrepreneurship . Communicativeness method on all the
methods (E) Creativity (Cr) (Com) Teamwork (T) analyzed
competences
Indicator of wi w2 w3 w4
usefulness
Method M2 Zu.__
Method Mn EJ
Method M1 Z":.
Method M3 EJ
Importance “ “ ] i T
of T T o, T, i
transversal =3 4 =i =
competences

Own elaboration

Research conclusions
1. The method of the sum of evaluations may be rejected, because using it
yields the same hierarchy as in the case of the average of evalutions (in

both evaluation variants - see step 3 in which the variants are
described).

2. When developing the hierarchy of the importance of practical teaching
methods, it is recommended to use the method of the average of
evaluations.

3. It is recommended to select a matrix in which the Partners evaluated
only those methods which they used, use or know.

11



4. Taking into account the recommendation from the above point, the
average evaluation of a practical teaching method should be calculated
in accordance with the procedure featured above (tables 5 and 6). The
results of using this procedure are presented in table 7. Practical
teaching methods are arranged according to evaluations, from the
highest to the lowest.

5. In task IO5 the Partners should consult whether the created hierarchy of
the importance of practical teaching methods should serve as a basis for
the selection of methods to be tested (as part of the developed
processes) or should it only play an auxiliary role. If it is to have an
auxiliary function, the next task should consist in specifying a method of
developing practical teaching processes (selection to test a set of
practical teaching methods).

6. It can be clearly observed in the analyses performed that, irrespective
of a method used to determine the importance of practical teaching
methods and bearing in mind the indicators of usefulness of practical
teaching methods, competences such as entrepreneurship and creativity
are viewed as more important than competences such as
communicativeness and teamwork. It is worth taking this fact into
consideration when selecting practical teaching methods for testing.

7. Another task after developing a matrix will be to make use of it in order
to select practical teaching methods and design practical teaching
processes along with practical teaching methods which they contain.
These processes will be tested in the project. The tests will be used to
compare which processes allow students to improve their transversal
competences quicker. Activities carried out in this point will be precisely
documented as part of further work in the project.

The final matrix presented results O3 i.e. ,,Ranking of teaching methods of
known/used transversal competence teaching methods by the method of the
average of evaluations along with the indicator of usefulness of transversal
competences among entrepreneurs for 0 < NX (number of Partners’
evaluations) < 8"

12



Table 7. Ranking of teaching methods of known/used transversal competence teaching
methods by the method of the average of evaluations along with the indicator of
usefulness of transversal competences among entrepreneurs for 0 < NX (number of

Partners’ evaluations) < 8"

Practical Entrepre Creativity Communic| Team Group of cumul
Rank teaching neurship (cr) ativeness | work methods Result ative
method (E) (Com) (T)
1 %%2ﬁ§git've 1,03 0,91 1,12 1,17 | Other methods | 4,24 | 4,24
Interships/prac
tical  training/
hands-on work
2 |EXperience, oni 4 gg 1,05 1,01 1,05 | Other methods | 4,19 | 8,43
the job
learning/
working life
experiences
Problem-
3 Brainstorming 0,97 1,25 0,96 0,94 solving 4,11 12,54
methods
4 Eggrc'ses/tra'”' 1,00 0,89 1,06 1,11 | Other methods | 4,06 | 16,60
5 Start - up 1,29 1,25 0,72 0,75 | Other methods | 4,01 20,61
Educatlonal Demonstratin
6 | simulation 1,07 1,03 0,80 1,00 9 3,90 | 24,51
methods
games
7 | Practical 1,12 0,91 08 | 0,92 Practical 3,83 | 28,34
classes methods
Problem-
8 Meta-plan 0,95 1,08 0,88 0,92 solving 3,83 32,17
methods
9 | staging 0,77 1,08 0,88 1,09 Activating 3,82 | 35,99
methods
10 | Production 0,77 0,91 1,04 1,09 Practical 3,81 | 39,80
classes methods
Problem-
solving
methods/Activa
11 |Management 1,07 0,89 0,93 0,90 ting 3,78 | 43,59
training methods/Demo
nstrating
methods/Practi
cal methods
12 |Activating 1,03 1,08 0,64 1,00 | Other methods | 3,76 | 47,34
thinking
13 | The power of | 0,75 1,20 1,00 | Demonstrating | 5 53 | 54 o7
connecting methods
Science clubs,
14 | student 0,88 0,85 0,82 1,15 | Other methods | 3,69 54,76
organizations
Problem-
Group solving
15 | work/team 0,65 0,68 1,02 1,26 . 3,60 | 58,36
work mgthods/Actlva
ting methods
Work Practical
16 | placement 0,98 0,75 0,91 0,95 3,59 | 61,96
methods
study activities
Activating
17 | Student work 1,00 0,89 0,86 0,82 | methods/Practi | 3,57 | 65,52
cal methods
18 | Workshops 0,77 0,96 0,86 0,97 Practical 3,56 | 69,08
methods
19 ng;%og'ca' 0,77 1,00 0,72 1,00 | Other methods | 3,49 | 72,58

Own elaboration
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Table 7. next part Ranking of teaching methods of known/used transversal
competence teaching methods by the method of the average of evaluations along
with the indicator of usefulness of transversal competences among entrepreneurs
for 0 £ NX (number of Partners’ evaluations) < 8"

Practical Entrepre Creativit Communic| Team Group of cumul
Rank | teaching neurship (cr) Y | ativeness | work meth%ds Result ative
method (E) (Com) (M
Problem-
Systemic solving
20 ly 0,95 0,91 0,88 0,75 | methods/Demo | 3,49 76,07
ayout .
nstrating
methods
Problem-
solving
methods/Activa
Organization ting
21 theatre 0,77 0,91 0,88 0,92 methods/Demo 3,49 79,56
nstrating
methods/Practi
cal methods
22 | Studio practice 0,77 0,91 0,88 0,92 | Other methods | 3,49 83,04
23 | >ltuated 0,77 1,08 0,88 | 0,75 | Other methods | 3,49 | 86,53
earning
Dragon Demonstrating
24 dreaming 0,26 1,25 1,20 0,75 methods 3,46 | 89,99
Problem-
solving
25 | Case study 1,03 1,00 0,60 0,82 methods/Activa 3,44 | 93,43
ting methods
. Practical
26 | Project method 1,00 0,96 0,64 0,84 methods 3,43 | 96,86
. . Practical 100,2
27 | Simulation 0,86 1,00 0,80 0,75 methods 3,41 p
Collaborative 103.6
28 |learning 0,67 0,75 0,91 1,05 | Other methods | 3,38 6,
methods
Students’
participation in
research 107.0
29 | activities run 0,77 0,87 0,72 1,00 | Other methods | 3,37 2’
by higher
education
institutions
30 |Blended 0,98 0,95 0,62 | 0,75 | Other methods | 3,30 | 119:3
learning 3
31 |Business 1,29 0,62 0,72 | 0,65 | Other methods | 3,29 | 113:6
incubators 1
Problem-
solving
methods/Activa
Business ting 116,8
32 narrative 1,03 1,00 0,80 0,45 methods/Demo 3,28 9
nstrating
methods/Practi
cal methods
33 Problem 0,77 1,03 0,72 0,75 Problem- 3,28 120,1
solving solving 7
methods
Problem-
solving
34 |Tenders or calls| 1,03 1,25 0,48 0,50 methot?rféACt"’a 3,26 1233'4
methods/Practi

cal methods

Own elaboration
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Table 7. next part Ranking of teaching methods of known/used transversal
competence teaching methods by the method of the average of evaluations along
with the indicator of usefulness of transversal competences among entrepreneurs

for 0 £ NX (number of Partners’ evaluations) < 8"

Ran | Practical Entrepr | Creativity | Communi | Team Group of Resul | Cumu
k teaching eneurs (Cr) cativenes | work methods t lative
method hip (E) s (Com) (T)
) Practical 126,6
35 | Fieldwork 0,90 0,75 0,72 0,88 methods 3,25 8
Problem-
36 [0 3P| o077 1,00 0,72 | 0,75 solving 3,24 | 1200
g methods
de Bono’s six Activating 133,0
37 thinking hats 0,60 1,25 0,72 0,59 methods 315 7
Laboratory Practical 136,1
38 classes 0,77 0,85 0,62 0,85 methods 3,10 p
Problem-
solving
39 | Contest 1,08 0,95 0,53 | 0,50 methot‘i’rfé Actival 306 | 1322
methods/Practi
cal methods
Activating 142,2
40 |Travel 0,77 0,91 0,80 0,55 methods 3,04 7
41 | Consultations 0,95 0,66 0,80 | 0,59 | Other methods | 3,00 | %>+
Appreciative Demonstrating 148,2
42 Inqiury 0,77 0,75 0,72 0,75 methods 2,99 6
Flipped 151,2
43 classroom 0,77 0,75 0,72 0,75 | Other methods | 2,99 6
Pedagogical 154 .2
44 | games and 0,60 0,75 0,88 0,75 | Other methods | 2,98 4’
exercises
Events: Girls to
technical 157,1
45 Universities, 0,90 0,75 0,72 0,59 | Other methods | 2,96 9
job fairs
Problem-
Business Model solving 160,1
46 Canvas 1,08 0,85 0,36 0,63 methods/Activa 2,92 1
ting methods
Demonstrating 162,9
47 | Shows 0,46 0,91 0,88 0,59 methods 2,84 5
Problem- 1657
48 | Lean innovation 0,77 0,75 0,56 0,75 solving 2,83 9’
methods
Segmentation Problem- 168.6
49 | using MABS 0,65 0,87 0,72 0,59 solving 2,82 1’
method methods
Measurement .
50 |of the| 0,88 0,75 0,48 | 0,63 | Demonstrating | ;.3 | 171,3
. methods 4
objectives
51 Mind mapping 0,43 1,16 0,53 0,55 Programmed 2,67 174,0
methods 1
52 | Problem 0,70 0,75 0,58 0,59 Problem- 2,62 176,6
lecture solving 3
methods
Lectures
delivered by
eminent
speakers 179 2
53 |representing 0,92 0,75 0,51 0,42 | Other methods | 2,60 3’
the world of
science,
business  and
politics

Own elaboration
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Table 7. next part Ranking of teaching methods of known/used transversal
competence teaching methods by the method of the average of evaluations along
with the indicator of usefulness of transversal competences among entrepreneurs

for 0 £ NX (number of Partners’ evaluations) < 8"

Ran | Practical Entrepr | Creativity | Communi | Team Group of Resul | Cumu
k teaching eneurs (Cr) cativenes | work methods t lative
method hip (E) s (Com) (T)
54 Employed using 0,63 0,68 0,72 0,50 Programmed 2,52 181,7
a computer methods 6
55 Somatlc_ 0,26 0,75 0,96 0,50 Demonstrating 2,47 184,2
Awakening methods 2
Guided tours 186.6
56 |(e.g. in 0,67 0,75 0,53 0,50 | Other methods | 2,45 7’
companies)
57 Emp_loyed using 0,57 0,65 0,72 0,50 Programmed 2,44 189,1
mobile Apps methods 1
Problem-
sg | Panel 0,55 0,60 0,86 0,42 solving 2,43 | 1913
discussion 4
methods
Activating 193.9
59 | Excursions 0,77 0,75 0,56 0,35 | methods/Practi | 2,43 7’
cal methods
60 | Courses 0,58 0,56 0,66 0,61 | Programmed | ., | 196,3
methods 8
61 | Webinars 0,65 0,62 0,72 0,42 Practical 2,41 | 1987
methods 9
62 Employ_ed using 0,52 0,66 0,64 0,59 Programmed 2,41 201,1
e-learning methods 9
Virtual 2035
63 | environment of 0,60 0,58 0,56 0,59 | Other methods | 2,33 2’
studies
64 | Instruction 0,52 0,50 0,64 0,65 | Programmed | 5, | 2058
methods 3
65 |Learning 0,77 0,50 0,72 0,25 | Other methods | 2,24 | 2080
diaries 7
66 |Art promoting| ¢ 0,75 0,48 0,75 | Other methods | 2,24 | 210:3
learning 1
Puzzle and R
67 |logic games,| 0,67 0,95 0,36 0,25 Activating 223 | 2125
g methods 4
quizzes
g | Conferences, 0,48 0,53 0,79 0,33 | Other methods | 2,14 | 214
symposiums 7
69 Calculating 0,69 0,50 0,43 0,45 Programmed 2,07 216,7
tasks methods 4
Problem-
solving 218,7
70 | Method 4D 0,77 0,75 0,24 0,25 methods/Activa 2,01 6
ting methods
71 Psychodramas 0,77 0,75 0,24 0,25 Demonstrating | 2,01 220,7
methods 7
72 | Phenomenal 0,52 0,50 0,72 0,25 Other 1,99 | 222,7
learning methods 5
73 Online courses 0,77 0,62 0,24 0,25 Programmed 1,89 224,6
methods 4
Problem- 226.4
74 | Observation 0,52 0,66 0,32 0,35 solving 1,85 9’
methods
. Practical 228,3
75 | Seminar 0,45 0,56 0,48 0,32 methods 1,81 1
Problem-
. solving 230,1
76 | Seminar papers 0,48 0,39 0,51 0,42 methods/Activa 1,80 1
ting methods
77 |Enquiry-based | o4 0,42 0,48 0,25 | Other methods | 1,75 | 2318
learning 6
78 Employed using 0,55 0,46 0,32 0,25 Programmed 1,59 233,4
a book methods 4

Own elaboration




Table 7. next part Ranking of teaching methods of known/used transversal
competence teaching methods by the method of the average of evaluations along
with the indicator of usefulness of transversal competences among entrepreneurs

for 0 £ NX (number of Partners’ evaluations) < 8"

Ran | Practical Entrepr | Creativity | Communi | Team Group of Resul | Cumu

k teaching eneurs (Cr) cativenes | work methods t lative
method hip (E) s (Com) (T)

79 Progr_ammed 0,52 0,50 0,24 0,25 Programmed 1,51 234,9
learning methods 5
Learning with 236.4

80 |simulator 0,26 0,75 0,24 0,25 | Other methods | 1,50 5’
mannequins

81 | Method U 0,26 0,75 0,24 0,25 | Demonstrating | 4 5 | 237,9

methods 4

82 TV _and other 0,46 0,45 0,24 0,25 Programmed 1,40 239,3
media methods 4

83 | Making notes 0,43 0,33 0,24 0,25 | Programmed |, 55 | 240,6

methods 0

84 Set_tlng_ up and 0,26 0,25 0,24 0,25 Demonstrating 1,00 241,6
tuning intention methods 0
Future factory 2416

85 | working 0,00 0,00 0,00 0,00 | Other methods | 0,00 0’
methods

Own elaboration
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