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Abstract

This paper deals with the concept of teaching Music Step by Step, a
concept which has been en vogue in the German-speaking countries
for over fifteen years. After a short introduction to the concept and its
objectives, the neuroscientific insights and learning theories on which
it is based, as well as a brief comparison to other concepts of teaching
music, the article explores one of the core fields of practice of Music
Step by Step: the development of musical abilities. It outlines and
discusses different steps and examples of acting and understanding
(e. g. audiation, learning with the body, rhythmic and melodic patterns,
understanding structures with the help of rhythmical and tonal
syllables). Topics such as further dimensions of teaching music, e.g.
singing, dancing, listening and describing, editing and inventing,
playing instruments are also included. The paper concludes with an
overview of first results of smaller empirical studies, which encourage
the further development of this concept as well as the expansion of
research activities pertaining to a deliberate practice.

Tato Studia sa zaobera ,po krokovym*® konceptom vyucovania hudby.
Tento pojem a princip je popularny v nemecky hovoriacich krajinach
viac ako pétnast rokov. Po kratkom tuvode do konceptu a jeho cielov
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sa koncentrujeme na neurovedecké poznatky a tedrie uclenia, na
ktorych sa koncept zaklada. Strucne porovnavame tento koncept s
inymi koncepciami vyucby hudby. Tento ¢lanok sa zaobera jednou z
hlavnych oblasti hudobnej praxe- rozvojom hudobnych schopnosti.
Popisuje a uvadza rézne kroky, priklady ¢innosti a porozumenie (napr.
pocuvanie, ucenie sa telom, rytmické a melodické vzory, pochopenie
Struktary pomocou rytmickych a ténovych slabik). Témy ako dalSie
dimenzie vyucby hudby, napr. spevu, tanca, poclvania a popisania,
editacie a vynachadzania, hrania na nastrojoch, su tiez diskutované v
tomto prispevku. V zavere Cclanku je uvedeny prehlad prvych
vysledkov menS$ich empirickych stadii, ktoré podporuji dalsi rozvoj
tohto konceptu, ako aj rozsirovanie vyskumnych aktivit vztahujicich
sa k umyselnej praxi.

Keywords:

concept, teaching music, objectives and dimensions of music
education, acting and understanding, audiation, melodic and rhythmic
patterns, solmisation.

koncept, vyuéba hudby, ciele a rozsah hudobnej vychovy, herectvo a
porozumenie, poclvanie, melodické a rytmickeé vzorce, solmizacia.

2. 1. Primilimnary thoughts on the concept of teaching
music step by step

The teaching concept Music Step by Step has been en
vogue in the German-speaking countries for over fifteen
years (presented for the first time in Bahr, Gies, Jank &
Nimczik, 2001; for a more recent publication, see “Music
step by step 2”; Gies & Jank, 2015) and continues to heat

up discussions about music teaching concepts. Some
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critical-constructive  contributions are, for example,
included in the commemorative publication from July 2014
for Mechtild Fuchs, one of the most prominent proponents
of Music Step by Step in primary schools (cf. Brunner &
Frohlich, 2014, and in particular the contributions by Jank,
Khittl, Stroh, Brunner and Frohlich; see also Jank & Stroh,
2006; Geuen & Orgass, 2007; Gies & Wallbaum, 2010),
as well as the contribution by Hermann J. Kaiser (2016).
Before | will discuss examples of Music Step by Step, |
would like to start with some preliminary remarks:

What Music Step by Step does not want:

Teach only patterns

Block out individual needs of children
Impose a rigid corsett

Not encourage creativity

Re-invent music education (cf. Bechtel (Ed.), 2017)
What Music Step by Step does want:

Stimulate desire for learning and encourage children

(individually) by challenging them

Follow the learning spiral (from one’s own actions to

increasing skills to developing practical knowledge
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to the concept: the study of music comes before the

study about music)
Develop and practice skills step by step
Demand musical quality standards when playing music

Allow for diverse approaches (developing a broad

musical horizon)

Integrate practices from outside school (cf. Gies &
Jank, 2015, p. 14)

Music Step by Step opposes “patchwork didactics”, i.e.
teaching “fun” classes without a coherent concept (see
Helbling, 2017), by developing learning sequences that
are based on insights of neurosciences and learning
theories. It draws, for example, on the formation of various
forms of mental representation that originate within the
areas of connectionism and constructivism (cf. Jank, 2013,
p. 66-68; cf. Spychiger, 2015). According to research
findings from Jeanne Bamberger, Jerome Bruner, Edwin
Gordon and Wilfried Gruhn (as summarised by Gruhn,
2008), these can be described as progressing from figural
to formal to symbolic. Simply put, this leads to Edwin
Gordon’s postulate “sound before sign” (Gordon, 2007, p.

110, p. 270), which considers action as the starting point
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for all musical learning. Skills and abilities are developed
via action, and then transferred into concepts. Following
John Dewey, Hans Aebli (1983, p. 386) discusses the
concept of a learning spiral which essentially applies to all
musical development stages and must therefore be given
constant consideration in school contexts. Learning by
imitation or model-based learning, as well as practice and
repetition (deliberate practice; expertise research,
Ericsson et al. 1993) play a decisive and fundamental role.
Self-guided explorative learning in line with a (moderate)
constructivism should also have a firm place in music
teaching. Moreover, in recent years, a positive musical
self-concept has empirically been proven to be of
enormous significance for musical learning (cf. for more
detail Spychiger, 2015). These findings are reflected in
Music Step by Step, for example, in a sequential approach
already familiar to those who have learned how to play a
music instrument. The idea is that primarily pupils’ musical
abilities, but also other competencies, such as listening
and describing, moving, creating contexts, editing and
inventing, reading and notating as well as guiding others
are enhanced through learning steps that are built upon
each other.
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Music Step by Step does not, however, re-invent music
teaching — on the contrary: In its three fields of practice -
(1) diverse musical creation, (2) development of musical
abilities, and (3) exploration of cultures (cf. Hebling, 2015)
-, it draws on and combines existing concepts, such as
Active Learning (Rauhe, Reineke & Ribke, 1975) and
Praxial Music Education which was developed in the US
(Elliott, 1995) in practice field (1), Talking Rhythm and
Solmisation as developed by Zoltan Kodaly (1960) or
Justine Ward (Combe, 1987) in practice field (2), and
Introduction in Music Culture (Antholz, 1972) as well as
the production of aesthetic experience (Rolle, 1999) in
practice field (3). Clear parallels (as well as differences)
can also be found in Elementary Music Pedagogy
(Dartsch, 2014, 2016). Elementary Music Pedagogy sees
itself as basic music education which does not yet intend a
more specialised approach to music, such as playing a
music instrument. Therefore, the approach of this method
is rather broad: “As a class subject, the Elementary Music
Practice is not restricted to a certain age group, although it
is particularly relevant for preschool children” (Dartsch,
2014, p. 88). The principles of this approach may therefore
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also be significant for school children, adolescents, and
adults.

In 2015, Mechtild Fuchs developed a structural model for
elementary school in which she summarises important
aspects of music teaching and differentiates them further.

This model can be generally applied to music education:
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Overall objectives / results

Joy and interest in music

Development of an understanding music practice
Musical education for a meaningful life
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Fig. 1 Structural model of music education. From: Fuchs,
M. (Ed.) (2015): Music Didactics Elementary School.
Theoretical Foundations and Practical Suggestions,

Innsbruck, Esslingen, Bern-Belp Helbling, p. 90.

The hierarchisation of ideas and objectives as well as their
operationalisation in different competence fields are
clearly recognisable. The outlined objectives unmistakably
draw on wording used in Music Step by Step, although the
field “Musical Creation” also includes exploring the
aesthetic quality of music. The fields of work and
competence, in turn, address Dankmar Venus’
approaches (first presented in 1969), which determine
many educational and school curricula until today. Fuchs’
model underlies the assumption that elementary school is
the only “music school for all children”, regardless of their

individual social backgrounds.

In the following, | will demonstrate how teaching in
consecutive steps can be applied in an essential area of
music education: “Music: acting and understanding”. This
educational segment relates to all three objectives of
music education as described in the above classification

and should, according to Jank, be given more than half of
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the available class time in elementary school (Jank, 2013,
p. 114).

2.2. Music: acting and understanding

In the context of Music Step by Step, “Music: acting and
understanding” provides a different view on what, for
example, in school text books is called elementary music
studies or elementary music theory. In order to ensure

sustainability, the following should be achieved:

Connecting  theoretical content and  musical

performance

Understanding the structural foundations of music and
recognising them as a meaningful way of

communication (cf. Fuchs & Brunner, 2015, p. 218)

One of the core ambitions is to give meanings to music,
which draws on the construction of meaning as formulated
by Wilfried Gruhn’s: “recognising something to be
something” (Gruhn, 2003a, p. 113). This can take place on
a semantic level (expressive content.: sad, happy,
majestic) or on a syntactic level (e.g. parameter, form).

Both will be illustrated with the help of examples.
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The syntactic level refers to the rules of tonal relations,
tonal orders, intervals, harmonics, metres and rhythms, as
well as the formation of small and larger form units. The
ability to recognise these elements and work with them
actively and creatively requires a music-specific way of
thinking, the so called audiation, as developed by the
American music psychologist Edwin E. Gordon. Gordon
defines audiation as follows:
“Audiation is the foundation of musicianship. It takes
place, when we hear and comprehend music for which
the sound is no longer or may never have been present.
One may audiate when listening to music, performing
from notation, playing ‘by ear’, improvising, composing,
or notating music” (The Gordon Institute for Music
Learning, 2017).
Anyone who possesses the audiation skills that can and
should already be acquired in elementary school, will,
according to Mechtild Fuchs, be able to (Fuchs & Brunner,
2015, p. 219):

195



The concept of teaching music step by step

“recognise already familiar melodies and rhythms when

listening to music,

compare a melody when listening to music with already
known melodies and identify consistencies,

similarities, and differences

identify the metre of a rhythm, and the tonality of a
melody (for example, with the help of rhythmic and

tonal syllables),

combine simple melodies and rhythms to a meaningful
unit (for example, by leading a melody to its root, or

by continuing a rhythm according to a given metre),
imitate and invent melodic and rhythmic patterns,
invent songs and rhythmic pieces,

recognise familiar melodic and rhythmic patterns in

musical notations,

notate and read melodic and rhythmic units,
identify formal structures of melodic and rhythmic units
and recognise simple forms.“
The development of audiation is tied to action and is
acquired procedurally (cf. Gruhn, 2003b, p. 97). Via a wide
range of practical actions and experiences, children

develop an implicit concept of musical structures. These

196



Gregor Brunner

form the basis for declarative learning, by which musical
experiences are explicitly and cognitively made available
via the formation of concepts and rules.

According to Edwin E. Gordon, but also Jerome Bruner,
the development takes place in different steps. These
steps, however, are not bound to a strict succession and
may include loops, returns and new starts. Essentially,
they can and must be designed individually. Therefore,
they offer an opportunity for differentiated approaches in
class'®. However, it is generally assumed that, even with
a non-differentiated approach, individual advancement

and development is ensured for all children.

1. Learning with the body:
coordination, vocal training, development of basic musical
abilities

2. ldentifying structures:
introduction of rhythmic and tonal syllables

3. Using symbols:
reading and notating notes

Fig. 2. Step by step model (from: Fuchs, 2010, p. 55; see
Suberkrib, 2003; cf. Jank, 2013, p. 129).

189 |t is ultimately the responsibility of the teacher to design tasks that
are adequately differentiated and tailored towards individual needs
within the group. In selected places, this article provides suggestions
for individual learning and differentiation possibilities.

197




The concept of teaching music step by step

The following suggested activities should be carried out
regularly for about 10 minutes over an extended period of
time, always alternating with the aesthetic experience of
the whole (singing songs, dancing, listening to music
pieces). They help develop an awareness of fundamental
musical phenomena. According to Piaget (Montada, 1987)
as well as the findings of research on the development of
musical  abilites, the elements rhythm and
melody/harmony are first separated (cf. for a summary
overview Gembris, 2005, p. 404: Rhythmic and melodic
aspects cannot be grasped simultaneously before the age
of seven to eight years; see also Gordon, 2007, pp. 27-
44).

2.2.1 Learning with the body

Metric-rhythmic learning is introduced in various stages,
starting with ametric and metric movements (using natural
images such as wind, water, fog, fish or gaits of animals
such as ponies, elephants, frogs). This can be done
individually, in partner work, or in small groups. What
follows are metre and weight experience. The learner
group listens to pieces in duple and triple metres, such as

danceable music in different styles and genres, while key
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aspects are made physically tangible, for example, by
standing on tiptoes, then dropping one’s weight on the
whole foot on stressed beats, tapping along on the thighs
while walking, with a clear emphasis on the “one” in the
beat. This can be followed by rhythmic pieces without text

(e.g. locomotive):

4 h d kb 4 k @ ke

Fig. 3. Textless rhythm (from Gordon, Bolton, Hicks &
Taggart, 1993, p. 129)

The use of spoken verses, poems or Rap, many of which
can be found in current song books such as “Mikado” (see
Baumann et al., 2001), is also helpful. These can easily be
translated into or combined with body percussion pieces.
Children may find different individual solutions, for

example, in small groups.

A further step is the work with rhythmic patterns. Patterns
are recurring building blocks into which music can be
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broken down. They are acquired via imitation (show and
copy), non-verbally (using gestures to indicate whether it
is the teacher’s or learners’ turn), by working in a loop
(forming a basic metre, for example, by stomping with the
feet, adding the rhythmic patterns, for example, by
slapping the thighs or tapping a finger on the back of the
hand; the basic metre, or macro beat, runs continuously;
thus, the music continues for an extended time period) —

and without notes.

M|g

Fig. 4. Rhythmic patterns in duple and triple metres.

D

Tonal learning (melodic / harmonic) first requires a
conscious perception of melody patterns. The instructor
teaches the melodies by singing them and having the
children sing after them. The children imitate the melody
pattern by moving around in the room, or by “conducting”

or drawing the course of the melody in the air.

An important component of audiation in tonal music is the
focus on the root. Roots can easily be experienced

melodically and harmonically: On the melodic level, the
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instructor omits the root note while singing a melody. The
children complete the melody with the missing tone; on the
harmonic level, songs are accompanied with simple chord
root notes, for example, only | and V chords (see Fig. 5).
The children indicate the chords with their fingers and

show the thumb for I chord, and all five fingers for V chord.
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Fig 5. “Mary had a little Lamb” with root chord

accompaniment.

The continued work with tonal patterns serves the
development of a basic repertoire — many songs can be
traced back to similar structures — as well as the
improvement of vocal accuracy. Neutral syllables such as
ba, na, nu are used for this purpose. The group sits in a
circle, and the patterns are introduced individually in small
units, with short “audiation breaks” in between. Afterwards,

the group sings the entire string of patterns.
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Fig. 6. Melodic patterns of “Mary had a little Lamb”.

A basic pillar of Gordon’s Music Learning Theory is
discrimination learning (cf. Gordon, 2007), by which
children learn to distinguish between tonal and metric
basic categories. For the distinction between major and
minor keys, for example, songs written in a major key are
sung in a minor key, and vice versa. As well, in order to
learn how to identify duple and triple metres, children
perform pieces in duple as well as in triple metres. The
instructor points out the differences. Finally, by creating
song accompaniments, improvisations and sound stories,
the children gather further experience with tone colours
(bright-dark, hard-soft, etc.) and (basal) parameters (high-
low, loud-soft, fast-slow), as well as patterns via
performing with instruments (with everyday objects, self-
made instruments, Orff Instruments, boomwhackers,
recorders, ukuleles, etc.). This allows for productive
independent activity, and thus provides an opportunity for
individual as well as naturally differentiated learning and
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development. Skills and knowledge already acquired can

be applied and expanded in small creative “productions”.

2.2.2 Undestanding structures with the help of rhythmic
and tonal syllables

Music and language only acquire meaning through a
certain order and relation of pitches and tone duration, and
syllables and words respectively. In order to make these
structures clear and comprehensible in music, some
cultures and music educational concepts use verbal
syllables when working with rhythms. These vary,
according to what is to be demonstrated: The syllables
Dun — Tschak — Tiki (Reiter, 1998), for example, are used
to imitate the sounds of a drum set in popular music. Orff
and Keetman prepare improvisations for children by using
familiar terms, such as Bir-nen [German for “pears”], Sil-vi-
a (Orff & Keetman, 1950, p. 68 et seq.), the Hungarian
music educationalist and composer Zoltan Kodaly (1960)
suggests using ta and ti for quarter and eighth notes
respectively to teach absolute notation, while Edwin E.
Gordon (2007) focuses on the tonal differentiation
between stressed and unstressed beats by using the
syllables du and dei, as well as du-da-di. Music Step by

Step draws on Gordon’s rhythm language because it best
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accompanies the learning path from metre and rhythm
through the entire body via identifying the structures to
notation (cf. Fuchs & Brunner, 2015, p. 230). Likewise,
various “verbalisations” of the relations between pitches
have been established (for a summary overview Dartsch,

2014, p. 116-123), for example solmisation.

2.2.3 Working with Rhythm Syllables
First a brief example of a duple metre with rhythmic

syllables according to Gordon:

: | b ) L)

du du du  du du dudei dei dudeidudei du du dei du
Fig. 7. Rhythm language according to Gordon.

It is best to start in a circle, introducing the basic pulse
(macro beat, for example, by tapping the foot or the
heels), introducing small sections (here, for example, two
beat patterns) and having the group repeat, while

maintaining an uninterrupted musical flow (loop).

Once learners are confident with the patterns, they may
transfer them to body percussion and/or music

instruments and combine them with spoken words and
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songs. This again  provides possibilities  for

individualisation and differentiation.

In order to promote sustainability and their own inventions,
the children should have a basic understanding of the

rules: du-dei for a duple metre, du-da-di for a triple metre.

Once the children have a certain basic repertoire of
patterns, they can invent their own, based on their
individual capabilities and differentiated accordingly (e.g.
rondos, stomp “choreographies®). As well, they may
expand on what they have learned, for example, by
guessing songs and translating patterns into rhythm

language (note: no notes are used in all of the above).

2. 2. 4. Working with Tonal Syllables

The syllables do-re-mi-fa-so-la-ti are used in the so-called
relative solmisation, which goes back to Guido of Arezzo
(11th century). Do represents the root in major key, la in
minor key, regardless of the absolute pitch. The syllables
help mark and recognise the function of the tones in a
tonal structure: Root notes, intervals, semitones, triads,
function tones for root note accompaniment (I degree — IV
degree — V degree: do — fa — s0).
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First again an example of tonal syllables:

l
B I )
LA ) I [ ] I ) [ )

QESSND

m re d re mi m o re mi - so m re m re do
Fig. 8. Example of tonal syllables (“Mary had a little
Lamb”).

The tonal syllables are acquired in the same way as tonal
patterns (without solmisation!). In a further step, the
children learn how to read and notate notes: Although not
an end in itself, studying musical notation is used as a
means to make making music, singing and reflecting
easier. Learners notate what they have already
experienced musically (see in more detail Fuchs, 2010, p.
175-221).

2. 3. Further dimensions

A team of authors led by Werner Jank and Stefan Gies
(2015) developed the principle of Music Step by Step for
secondary schools. They also described further
dimensions of music teaching for 13 to 17 year-olds that
are in line with teaching in steps that are built upon each

other.
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Musical action

and instru-

dancing In contexts mients

Fig.
9. Dimensions of Music teaching (Gies & Jank 2015, p. 9)

The dimensions ,singing“ and ,playing instruments® form
the centre of the practice fields ,developing musical
abilities” and ,diverse ways of playing music”. The focus is
on a song repertoire that is stylistically diverse, drawn from
real life background, with increasing polyphony and
possibilities for instrumental accompaniment, as well as
regular vocal training. The use of musical instruments in

particular (elementary playing techniques on percussion

207



The concept of teaching music step by step

instruments, drums, barred percussion instruments,
keyboard, electric bass, (e-) guitar; mixed class orchestra)
is encouraged. For the perception, feeling, and the
musical realisation of metre and rhythm in music, but also
for singing and playing instruments, “moving and dancing”
with  music are indispensable. In this dimension,
elementary movement experiences are combined with
singing, and the music-related movement repertoire is
further enlarged. The dimension “editing and inventing”
allows for making music independently and creatively
through editing, modifying, improvising and composing
music. The ability to “listen to and describe” music is
required for competence dimensions. The core of this
dimension is both emotional and structural listening, as
well as describing the musical effects and the meaning the
music has for the people who work with it. The musical
abilities mentioned so far are bundled in the dimension
“Teaching music and dance” and expanded by the
inclusion of the areas “orientation” and “maintaining
overview”. Taking over a leadership role in musical
interaction as well as expanding musical communication
skills are also practiced. “Reading and notating” as well as

“creating contexts” are considered to play an integrating
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role (shown in the outer ring in the graphic) and are
equally important in all dimensions. Working with notes is
seen as a tool that is continuously learned, practiced and
applied in the six dimensions mentioned above. Musical
contexts must always accompany the activities in order to
achieve an “understanding” music practice. Therefore, all
dimensions include suggestions for deepening certain
musical aspects (e.g. comparison of different vocal
cultures, acquiring a non-European dance form such as
Calypso or Tinikling from the Philippines, Minimal Music,
stylistic features of Rock Music, Rap, Chaconne, Aleatoric
music, Prokofiev's “Romeo and Juliet” vs. Bernstein’s
“‘West Side Story”, concertante principle in the baroque
and romantic periods, the 19th-century bourgeois concert,
dynamics in the course of time) (Gies & Jank 2015).

2. 4. Empirical research and outlook

While the concept is well established and widely
discussed at the theoretical level (see above), empirical
studies on this topic are still at an early stage. Several

smaller empirical studies on the core topics development
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of rhythmic and melodic abilities were conducted at the
Department of Music at the University of Education in
Freiburg (Kapp 2013, Wisser 2013, Brunner 2014, Locher
2016, Ehret 2017). Other than the studies by Locker and
Brunner (primary school level), all other studies were
conducted on the lower secondary level (10-16 years).
The studies by Kapp, Wisser and Ehret were designed as
intervention and comparative studies. Kapp and Wisser
were not yet able to resort to suitable test methods;
however, their results were encouraging in the sense that
teaching methods based on Music Step by Step seem to
be more suitable for enhancing rhythmic and melodic
abilities than traditional music teaching concepts. The
study by Ehret shows that teaching according to Music
Step by Step leads to the self-assessment of pupils being
sensitised. Brunner (2014) demonstrated that teachers
who apply Music Step by Step methods have a more
positive self-assessment of their teaching success than
other teachers. Solmisation and rhythm language have
become more prominent in the German-speaking world in
recent years (Ansohn 2013/2014, Fuchs 2013) and have,
for example, been incorporated in the new 2016 education

plans in Baden-Wurttemberg (http://www.bildungsplaene-

210


http://www.bildungsplaene-bw.de/,Lde/Startseite/BP2016BW_ALLG/BP2016BW_ALLG_GS_MUS

Gregor Brunner

bw.de/,Lde/Startseite/BP2016BW_ALLG/BP2016BW_ALL
G_GS_MUS). On the basis of Music Step by Step, Herbert
Schiffels developed an app for tablets (TabDo;

http://www.tabdo.net/en/tabdo-3/), which can be used to
cover a variety of teaching possibilities for musical
abilities, as well as to create new ways of learning, thus
working towards a close linking of theory and practice.
Locher (2016) was able to demonstrate very positive
effects in the fields of “singing and learning songs
(practice)”, “developing an internal realisation of sound”
and “musical notation (theory)”. In addition, the app ties in
with the media-driven everyday life of the children and

thus enhances their media literacy.

Fig. 10. Example from tabDo
(http://www.tabdo.net/en/videos/)
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Ericsson’s expertise approach may be of particular interest
for the further development of Music Step by Step,
especially with regards to the expansion of practical skills
and abilities (Ericsson et al., 1993). Deliberate Practice
plays a key role. It involves structured - guided - activities
with the objective of improving performance (long - term
learning objectives). The efficient development of skills
takes place in the upper, but not the maximum level of
performance expectations, i.e. time and again the
performance limits of learners are nearly reached, which
leads to permanent adaptivity (Platz & al. 2014). It is
important that the instructor acts as a guiding expert who
defines specific short-term learning goals that are built
upon each other, differentiates them further, according to
varying abilities in the group, and carries them out in a
controlled and goal-oriented manner (no pure mechanics),
combining a kind of monitoring (conscious, supervised
practice) with constant feedback. The teacher provides
support for self-regulated learning. This requires high
motivation, concentration and effort from learners.
Essentially, a philosophy of training during class should be
developed: training as integral part of classroom
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instruction. Research should endeavour to obtain more
knowledge on factors that influence the degree of difficulty
in class (e.g. test theoretical task analysis) in order to
evaluate and optimise the already well elaborated
methods of Music Step by Step. This should be based on
expert observation (micro analysis) of practice behaviour
and further adaptation of the expert concepts according to

specific requirements of children’s learning.
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